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PROJECT INFORMATION, CODE ANALYSIS A 0.10

BUILDING ELEMENT FIRE RATING 
REQUIREMENTS & CONFORMANCE

REQUIRED FIRE RESISTANCE OF EXTERIOR WALLS 
AND THE PROTECTION OF OPENINGS DUE TO 
LOCATION OF PROPERTY

2019 CBC TABLE 601

BUILDING ELEMENT CONFORMANCE (DESIGN REFERENCE)REQUIRED FIRE
RESISTIVE RATING

PRIMARY STRUCTURAL FRAME:

COLUMNS

BEAMS

FRAMING MEMBERS SUPPORTING A
ROOF ONLY

FLOOR CONSTRUCTION,
ASSOCIATED SECONDARY MEMBERS
(INCLUDING ROOF LEVEL)

ROOF CONSTRUCTION, ASSOCIATED
SECONDARY MEMBERS (FOR
ROOFTOP PENTHOUSE ONLY)

FIRE RATED PARTITIONS:

GYPSUM BOARD

GYPSUM BOARD SHAFT ENCLOSURE

HORIZONTAL SHAFT BOTTOM

SEE SITE PLAN FOR FIRE SEPARATION DISTANCES. REQUIRED FIRE RESISTANCE OF EXTERIOR WALL AND PROTECTION OF OPENINGS 
ARE BASED ON 2019 CBC SECTIONS 602 AND 705.

ELEVATION PROTECTION OF OPENINGS @ ALLOWABLE AREA
OF EXTERIOR WALL OPENINGS (Ref. Table 705.8)

REQUIRED FIRE RESISTANCE OF EXTERIOR WALL
(Ref. Table 602)

NORTH

EAST

SOUTH

WEST

2019 CBC TABLE 602 NOTES:
• Load-bearing exterior walls shall also comply with the fire-resistance rating requirements of Table 601.
• The fire-resistance rating of an exterior wall is determined based upon the fire separation distance of the exterior wall and the story in which the wall 

is located.
• Where Table 705.8 permits nonbearing exterior walls with unlimited area of unprotected openings, the required fire-resistance rating for the exterior 

walls is 0 hours.

2019 CBC TABLE 705.8NOTES:
• UP, NS = Unprotected openings in buildings not equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1.
• UP, S = Unprotected openings in buildings equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1.
• P = Openings protected with an opening protective assembly in accordance with Section 705.8.2.

SPACES REQUIRING FIRE-RESISTANCE-RATED 
SEPARATION

MINIMUM ROOF COVERING CLASSIFICATION FOR CONSTRUCTION TYPE:

PROVIDED ROOF COVERING CLASSIFICATION:

ROOF COVERING MATERIAL
REF CBC SECTION 1505

ENCLOSURES FOR INTERIOR 
EXIT STAIRWAY

SHAFT ENCLOSURES FOR 
ELEVATOR HOISTWAY

SHAFT ENCLOSURES FOR 
DUCTS, RISERS, TRASH CHUTES

GROUP I-2  SMOKE 
COMPARTMENT

GROUP I-2 LABORATORY NOT 
CLASSIFIED AS GROUP H

* Stationary storage batter systems having an energy capacity greater than the threshold quantity specified in Table 1206.2 of the California Fire Code

** Located in Group E occupancies where hazardous materials in quantities not exceeding the maximum allowable quantity are used or stored.

** Having a liquid electrolyte capacity of more than 50 gallons for flooded lead-acid, nickel cadmium or VRLA, or more than 1,000 pounds for lithium-ion 
and lithium metal polymer used for facility standby power, emergency power or uninterruptable power supplies.

DESCRIPTION REQUIRED FIRE-RESISTIVE RATING SEPARATION

BUILDING TYPE:

CORRIDOR CONSTRUCTION
(REF CBC TABLE 1020.1)

CODE REFERENCE

CBC 1020.1, 407.3

CBC 1023.2

CBC 713.4

CBC 713.4

CBC 407.5

CBC 509.4

CBC  509.4

CBC 509.4

GROUP I-2 LAUNDRY ROOMS 
OVER 100 SQUARE FEET

GROUP I-2 WASTE & LINEN 
COLLECTION ROOMS w/ 10 fT^3 
VOLUME OF CONTAINERS

GROUP I-2 CARE SUITE CBC 407.4.4

CBC 509.4

CBC 509.4

CBC 509.4

CEC 450.21

CFC 5306.2

GROUP I-2 STORAGE ROOMS 
OVER 100 SQUARE FEET

BOILER ROOM w/ EQUIPMENT 
OVER 15 psi AND 10 hp

ROOM WITH STATIONARY 
STORAGE BATTERY SYSTEMS*

MEDICAL GAS STORAGE ROOM

ELECTRICAL ROOM WITH 
TRANSFORMER > 112.5 kVA

[CLASS ?]

[CLASS ?]

3 HOURS UL DESIGN# X790 / X854 / Y710

3 HOURS UL DESIGN# N759 / N782

2 HOURS UL DESIGN# P719 / P732

2 HOURS UL DESIGN# D902 / D904 / D905

1.5 HOURS UL DESIGN# P719 / P732

1 HOUR UL DESIGN# U465

2 HOURS UL DESIGN# U411

1 or 2 HOURS UL DESIGN# 415

2 HOURS UL DESIGN# K506

[NO PORTION WITH FIRE SEPARATION
DISTANCE LESS THAN 30'-0"]

[PROTECTION OF EXTERIOR OPENINGS NOT
REQUIRED.]

[NO PORTION WITH FIRE SEPARATION
DISTANCE LESS THAN 30'-0"]

[PROTECTION OF EXTERIOR OPENINGS NOT
REQUIRED.]

[NO PORTION WITH FIRE SEPARATION
DISTANCE LESS THAN 30'-0"]

[PROTECTION OF EXTERIOR OPENINGS NOT
REQUIRED.]

[NO PORTION WITH FIRE SEPARATION
DISTANCE LESS THAN 30'-0"]

[PROTECTION OF EXTERIOR OPENINGS NOT
REQUIRED.]

2 HOUR FIRE BARRIER

2 HOUR FIRE BARRIER

2 HOUR FIRE BARRIER

1 HOUR FIRE BARRIER

1 HOUR FIRE BARRIER

1 HOUR FIRE BARRIER

PER CBC TABLE 1020.1, EXCEPT IN GROUP I-2
OCCUPANCY PER CBC 407.3

1 HOUR FIRE BARRIER

1 HOUR FIRE BARRIER

1 HOUR FIRE BARRIER

1 HOUR FIRE BARRIER

1 HOUR FIRE BARRIER

1 HOUR FIRE BARRIER

1 HOUR FIRE BARRIER

OCCUPANCY CLASSIFICATION

BUILDING TYPE LIMITATIONS

TYPE OF CONSTRUCTION

BUILDING AREA SUMMARY

STORY

PROPOSEDALLOWABLE

REF CBC CHAPTER 3

REF CBC CHAPTER 5

REF CBC SECTION 503, 504

FIRE & SMOKE PROTECTION DESIGN
REF CBC SECTION 903, 905, 907

STORY BGSF

NUMBER OF STORIES

BUILDING HEIGHT

BUILDING AREA (TOTAL)

MAX AREA PER STORY

PRIMARY 
OCCUPANCY TYPE(S)

VICINITY MAP
(NOT TO SCALE)

N

TYPE I-A

BASEMENT 36,751

LEVEL 1 GROUP I-2, A-3, B

LEVEL 2 GROUP I-2

LEVEL 3 GROUP I-2

LEVEL 4 GROUP S-1

LEVEL 5 GROUP I-2

5UL

74'-6" TO ROOF 89'-6" TO ROOF TOP EQUIPMENT SCREENSUL

291,494UL

61,226 SFUL

• FULLY AUTOMATIC SPRINKLERS SYSTEM
• STANDPIPE SYSTEMS (CLASS I)
• FIRE ALARM & DETECTION SYSTEM
• FIRE EMERGENCY VOICE/ALARM COMMUNICATION (EVAC) SYSTEM
• SMOKE COMPARTMENTS

LEVEL 2 54,300 SF

LEVEL 3 45,939 SF

LEVEL 4 45,939 SF

LEVEL 5 45,939 SF

BASEMENT GROUP B, S-1

LEVEL 1 61,226 SF

PENTHOUSE 1,400

RMC EMPLOYEE COUNTS (CURRENT + PROJECTED)

KFH/ FTEs

SCPMG FTEs

Total

1,596

1,501

3,097

CURRENT FTEs 
2019

2,104

1,565

3,669

POST BED TOWER ADDITION
@ FULL OCCUPANCY

ADC 157 207

FTE/ADC KFH 10.2

PROJECT INFORMATION

OWNER/APPLICANT

DESCRIPTION:

LOCATION:

CLIMATE ZONE:

ACREAGE:

ZONE:

LAND USE:

REDEVELOMENT AREA:

SPECIFIC PLAN:

SPECIFIC PLAN SUBAREA:

SPECIFIC PLAN LAND USE:

37.5 (APPX)

10 (CALIFORNIA ENERGY COMMISSION)

COMMERCIAL RETAIL (CR)

MAGNOLIA AVE SPECIFIC PLAN

LA SIERRA / ARLANZA PROJECT AREA

LA SIERRA DISTRICT

MIXED-USE URBAN (MU-U)

MIXED USE URBAN (MU-U)

APN: 138-470-010

10800 MAGNOLIA BLVD

5-STORY ACUTE CARE EXPANSION TOWER: 291,494 SF TOTAL
- INCLUDES 152 NEW BEDS. TOTAL BED COUNT: 359

TOWER - LEVELS BASEMENT, 3, 4 & 5: 175,968 SF
DIAGNOSTIC & TREATMENT - LEVELS 1 & 2: 115,526

5 STORY PARKING DECK 1,151 PARKING SPACES

KAISER PERMANENTE

RIVERSIDE, CA 92505

APPLICABLE CODES & REGULATIONS

1. BUILDING STANDARDS OF THE STATE OF CALIFORNIA
(CALIFORNIA CODE OF REGULATIONS, TITLE 24)

2019 CALIFORNIA BUILDING STANDARDS ADMINISTRATIVE CODE  (CCR, TITLE 24 PART 1)
2019 CALIFORNIA BUILDING CODE  [CBC]   (CCR, TITLE 24 PART 2)
2019 CALIFORNIA ELECTRICAL CODE   (CCR, TITLE 24 PART 3)
2019 CALIFORNIA PLUMBING CODE  (CCR, TITLE 24 PART 5)
2019 CALIFORNIA FIRE CODE  (CCR, TITLE 24 PART 9)
2019 CALIFORNIA GREE BUILDING STANDARDS CODE  (CCR, TITLE 24 PART 11)

2. APPLICABLE NFPA STANDARDS, AS AMENDED BY CHAPTER 35
OF THE CALIFORNIA BUILDING CODE

2019 NFPA 13 STANDARD FOR THE INSTALLATION OF SPRINKLER SYSTEMS
2019 NFPA 24 STANDARD FOR INSTALLATION OF PRIVATE SERVICE MAINS AND THEIR APPURTENANCES
2019 NFPA 25 INSPECTION, TESTING, AND MAINTENANCE OF WATER-BASED FIRE PROTECTION SYSTEMS
2019 NFPA 70 NATIONAL ELECTRICAL CODE
2019 NFPA 72 NATIONAL FIRE ALARM AND SIGNALING CODE
2019 NFPA 110 EMERGENCY AND STANDBY POWER SYSTEMS

3. STATE FIRE MARSHAL REGULATIONS
(CALIFORNIA CODE OF REGULATIONS, TITLE 19)

4. CALIFORNIA OCCUPANTIONAL SAFETY & HEALTH ADMINISTRATION CAL-OSHA)

393 EAST WALNUT STREET, 
PASADENA, CA 91188

626.405.6333

ARCHITECT

CO ARCHITECTS

5055 WILSHIRE BLVD. 9TH FL. 
LOS ANGELES, CA 90036

323.525.0500

CONTACT: SKYLER DENNISTON CONTACT: TOM CHESSUM

MECHANICAL/PLUMBING 
ENGINEER

ARUP

900 WILSHIRE BLVD. 19RD FL. 
LOS ANGELES, CA 90017

310.578.4400

CONTACT: BILL STRANTOM

ELECTRICAL ENGINEER

DPB ENGINEERS, INC

150 EL CAMINO REAL
TUSTIN , CA 92780

714.730.2214

CONTACT: DUC BUI

CIVIL ENGINEER

MICHAEL BAKER INT.

9755 CLAIREMONT MESA 
BLVD. SAN DIEGO, CA 92124

858.614.5000

CONTACT: SCOTT DAVIS

STRUCTURAL ENGINEER

JAMA

950 S GRAND AVE
LOS ANGELES, CA 90015

213.483.6490

CONTACT: JUSTIN CHUNG

FAR ACTUAL: .589

JANUARY 10, 2022
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Subphase 2: Make Ready

• Subphase 2 involves reconfiguring the existing hospital ambulance driveway and hospital patient 
drop-off area.

• A temporary patient drop-off canopy for the hospital and new patient drop-off area for MOB 2 will be 
constructed.
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RIVERSIDE MEDICAL CENTER
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SITE PHASING - 3,4 A 1.23

N

Subphase 3: On-site ADA Lot 

• Following the opening of new patient drop-off areas, parking re-configuration and restriping of the ADA parking spaces south of MOB 3 
and MOB 2 patient drop-off area will take place.

Subphase 4: Parking Structure

• This phase involves establishing parking structure laydown areas

• Demolition of existing surface parking, grading, construction of cast-in-place concrete building structure

• Construction of the interior 2,500 SF office space on the first level

• Exterior screening elements

N1" = 100'-0"3 PHASE 3
1" = 100'-0"4 SUBPHASE 4

SUBPHASE 1-3 DURATION: 6 MONTHS SUBPHASE 4 DURATION: 12 MONTHS

PHASE 3 PARKING MATRIX
                        ON-SITE: 2,534

          OFFSITE: 0
TOTAL: 2,534

   PARKING REMOVED: 233
        PHASE TOTAL PROVIDED: 2,301
    TOTAL PARKING REQUIRED: 2,092

     SURPLUS PARKING: 209

PHASE 4 PARKING MATRIX
                       ON-SITE: 2,301

OFFSITE: 111
TOTAL: 2,412

   PARKING REMOVED: 292
        PHASE TOTAL PROVIDED: 2,120
    TOTAL PARKING REQUIRED: 2,092

     SURPLUS PARKING: 28

JANUARY 10, 2022

SUBPHASE 1-3 DURATION: 6 MONTHS

1" = 100'-0"

1" = 100'-0"

PHASE 1.0

HASE 1-3 DURATION: 6 MONTHS

SUBPHASE 1-3 DURATION: 6 MONTHS

1" = 100'-0"

1" = 100'-0"

PHASE 1.0

HASE 1-3 DURATION: 6 MONTHS

SUBPHASE 1-3 DURATION: 6 MONTHS

1" = 100'-0"

SUBPHASE 4 DURATION: 12 MONTHS
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SITE PHASING - 5, 6 A 1.24

Subphase 5: New Ambulance Driveway

• Involves re-configuration of the existing hospital ambulance egress

• Construction of the new emergency vehicle drive way that will provide access from Magnolia Avenue.

Subphase 6: New Tower Construction, CUP Ugrades, and Utility Routing

• Construction of the new hospital tower and D+T building

• Correlating interior and exterior site work

• Upgrades to the existing central utility plant

• Utility connections from the CUP to the new hospital 
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1" = 100'-0"

SITE PHASING - 7 A 1.25

Subphase 7: New Entry and Canopy

• Construction of a new patient entry. RE: A1.26

• Construction of a new drop-off canopy. RE: A1.26

• Reconfigured driveways and landscaping. RE: A1.26

N1" = 100'-0"7 SUBPHASE 7

SUBPHASE 6-7 DURATION: 36 MONTHS

PHASE 7 PARKING MATRIX
                        ON-SITE: 2,762

          OFFSITE: 0
TOTAL: 2,762

         PARKING ADDED: 377
        PHASE TOTAL PROVIDED: 3,139
    TOTAL PARKING REQUIRED: 2,225 (NEW REQ.)

     SURPLUS PARKING: 914

DECEMBER 23, 2021

PHASE 2

JANUARY 5, 2022JANUARY 10, 2022

1" = 100'-0"

PHASE 1.0

HASE 1-3 DURATION: 6 MONTHS

SUBPHASE 1-3 DURATION: 6 MONTHS
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LOCATION:  10800 Magnolia Ave. Riverside, CA 92505

ZONE: CR ZONE ACCESSOR'S PARCEL NUMBER: 138-470-010 

RIVERSIDE MEDICAL CENTER
As indicated

ARCHITECTURAL SITE PLAN / PARKING A 1.26

1" = 80'-0"1 ARCHITECTURAL SITE PLAN AND PARKING

NEW ON SITE PARKING REQUIREMENTS

PROGRAM 
DRIVERS

CURRENT CITY 
PARKING FACTOR

CURRENT CITY 
PARKING REQ'D

MOB 2

MOB 3

PARKING REQUIRED

PARKING PROVIDED

220,000 SF 1 PER 180 SF 1,222

88,000 SF 1 PER 180 SF 489

- -

- -

2,225

3,139

N

ON SITE PARKING 1,340

3,139

EXST. PARKING STRUCTURE 648

1,151NEW PARKING STRUCTURE

NEW SITE PARKING COUNTS

TOTAL

***NOTE: D+T PORTION OF NEW TOWER DOES NOT HAVE BEDS

EXISTING 

PROPOSED

1/8" = 1'-0"2 STD STALL DIMENSIONS

1/8" = 1'-0"3 ADA STALL DIMENSIONS

***NOTE: ALL DRIVE AISLES MAINTAIN AT LEAST 24'-0" IN WIDTH

PROJECT INFORMATION
DESCRIPTION:

LOCATION:

CLIMATE ZONE:

ACREAGE:

ZONE:

LAND USE:

REDEVELOMENT AREA:

SPECIFIC PLAN:

SPECIFIC PLAN SUBAREA:

SPECIFIC PLAN LAND USE:37.5 (APPX)

10 (CALIFORNIA ENERGY COMMISSION)

COMMERCIAL RETAIL (CR)

MAGNOLIA AVE SPECIFIC PLAN

LA SIERRA / ARLANZA PROJECT AREA

LA SIERRA DISTRICT

MIXED-USE URBAN (MU-U)

MIXED USE URBAN (MU-U)

APN: 138-470-010

10800 MAGNOLIA BLVD

5-STORY ACUTE CARE EXPANSION TOWER

RIVERSIDE, CA 92505

HOSPITAL/MOB 1 (OSHPD 1 BLDG.)

1 PER BED- INPATIENT (REMOVAL OF 19 NICU) 207 BEDS

- OUTPATIENT 27,900 SF 1 PER 180 SF 155

207

BED TOWER EXPANSION 152 BEDS 1 PER BED 152

LOT SQUARE FOOTAGE: 1,620,590 SF

SELECTED 
EQUIPMENT 
UPGRADE 

FAR ACTUAL:

EXISTING 
HOSP/MOB 1:
(INCLUDES CUP)

MOB 2:

MOB 3:

     MRI:

NEW TOWER:

TOTAL BGSF:

.62

402,909 BGSF

220,000 BGSF

88,000 BGSF

6,027 BGSF

291,494

1,008,433 BGSF

JANUARY 5, 2022

FAR ACTUAL: .62.589

JANUARY 10, 2022

1,816
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RIVERSIDE MEDICAL CENTER
1/16" = 1'-0"

FLOOR PLAN - BASEMENT A 2.20

N

Area Schedule

Area Level

36,751  SF BASEMENT

61,226  SF + ADD'L 
BASEMENT AREA

LEVEL 1

54,300  SF LEVEL 2

45,939  SF LEVEL 3

45,939  SF LEVEL 4

45,939  SF LEVEL 5

ROOF1,400  SF

291,494  SF

GENERAL NOTES

Corridor Separation: Fire-rated corridor system not required on Basement Level based on 
occupancy classification (no Group I-2 occupancies).

Fire Pump Room:  

DECEMBER 23, 2021JANUARY 5, 2022JANUARY 10, 2022
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CAST ROOM

200 SF

CASTR-INP

P:

A: 117 SF117 SF

MEDICATION

PREPARATION

100 SF

MEDPRP:

A: 201 SF201 SF

STORAGE, CLEAN

SUPPLIES

140 SF

SCLSU

P:

A: 184 SF184 SF

STORAGE,
EQUIPMENT,

MEDICAL

170 SF

SEQMD

TECH 
DOCK

P:

A: 98 SF98 SF

UTILITY, SOILED

100 SF

UTILS

P:

A: 117 SF117 SF

UTILITY, SOILED

100 SF

UTILS

P:

A: 130 SF130 SF

SHOWER,
PATIENT, SPECIAL

NEEDS

140 SF

SHWPT

P:

A: 163 SF163 SF

TREATMENT
ROOM, AIRBORNE

INFECTION
ISOLATION

140 SF

TRISO

P:

A: 129 SF129 SF

TREATMENT
ROOM, GENERAL,

CDU

140 SF

TREGN-CDU

P:

A: 140 SF140 SF

TREATMENT
ROOM, GENERAL,

CDU

140 SF

TREGN-CDU

P:

A: 137 SF137 SF

TREATMENT
ROOM, GENERAL,

CDU

140 SF

TREGN-CDU

P:

A: 129 SF129 SF

TREATMENT
ROOM, GENERAL,

CDU

140 SF

TREGN-CDU
P:

A: 129 SF129 SF

TREATMENT
ROOM, GENERAL,

CDU

140 SF

TREGN-CDU

P:

A: 132 SF132 SF

TREATMENT
ROOM, GENERAL,

CDU

140 SF

TREGN-CDU

P:

A: 132 SF132 SF

TREATMENT
ROOM, GENERAL,

CDU

140 SF

TREGN-CDU

P:

A: 132 SF132 SF

TREATMENT
ROOM, GENERAL,

CDU

140 SF

TREGN-CDU

P:

A: 16 SF16 SF

ALCOVE,
EQUIPMENT,

IMAGING

15 SF

AEQIM

P:

A: 26 SF26 SF

ALCOVE,
EQUIPMENT

STORAGE, MOBILE
PATIENT LIFT
EQUIPMENT

15 SF

AEQST-MPL

P:

A: 157 SF157 SF

FOOD STATION

100 SF

FOODS

P:

A: 60 SF60 SF

TOILET, PATIENT

55 SF

TLPAT

P:

A: 61 SF61 SF

TOILET, STAFF

55 SF

TLSTF

P:

A: 69 SF69 SF

TOILET, STAFF

55 SF

TLSTF

P:

A: 55 SF55 SF

TOILET, STAFF

55 SF

TLSTF

P:

A: 111 SF111 SF

OFFICE, GENERAL,
SHARED,

ASSISTANT
MANAGER /

SUPERVISOR

100 SF

OPROV P:

A: 103 SF103 SF

OFFICE,
PROVIDER,

ASSISTANT CHIEF

100 SF

OPROV

P:

A: 107 SF107 SF

OFFICE,
PROVIDER, CHIEF

100 SF

OPROV

P:

A: 103 SF103 SF

OFFICE, GENERAL,
MANAGER

100 SF

OGENL

P:

A: 103 SF103 SF

OFFICE, GENERAL,
SHARED

100 SF

OGENL-SHR

P:

A: 107 SF107 SF

OFFICE, GENERAL,
SHARED

100 SF

OGENL-SHR

P:

A: 117 SF117 SF

OFFICE, GENERAL,
SHARED,

ASSISTANT
MANAGER /

SUPERVISOR

100 SF

OPROV

P:

A: 103 SF103 SF

OFFICE, GENERAL,
SHARED,

ASSISTANT
MANAGER /

SUPERVISOR

100 SF

OPROV

P:

A: 22 SF22 SF

WORK AREA,
COPY, PRINTER,

FAX

15 SF

WACPF

P:

A: 102 SF102 SF

UTILITY, SOILED,
AUTOMATED

PROBE
REPROCESSING

90 SF

UTILS-PRO

P:

A: 137 SF137 SF

TREATMENT
ROOM, GENERAL,

SAFE

140 SF

TREGN-SCL
P:

A: 135 SF135 SF

TREATMENT
ROOM, GENERAL,

SAFE

140 SF

TREGN-SCL

P:

A: 135 SF135 SF

TREATMENT
ROOM, GENERAL,

SAFE

140 SF

TREGN-SCL

P:

A: 138 SF138 SF

TREATMENT
ROOM, FAST

TRACK / RAPID
CARE

130 SF

TREGN-FTR P:

A: 149 SF149 SF

TREATMENT
ROOM, AIRBORNE

INFECTION
ISOLATION

130 SF

TRISO

P:

A: 139 SF139 SF

TREATMENT
ROOM, GENERAL

130 SF

TREGN

P:

A: 139 SF139 SF

TREATMENT
ROOM, FAST

TRACK / RAPID
CARE

130 SF

TREGN-FTR

P:

A: 53 SF53 SF

TOILET, PATIENT

55 SF

TLPAT

P:

A: 152 SF152 SF

TREATMENT
ROOM, OB/GYN

140 SF

TRETO

P:

A: 132 SF132 SF

TREATMENT
ROOM, GENERAL,

OBSERVATION

140 SF

TREGN-OBS

P:

A: 137 SF137 SF

TREATMENT
ROOM, HEENT

140 SF

TRETH

P:

A: 137 SF137 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

P:

A: 138 SF138 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

P:

A: 132 SF132 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

P:

A: 135 SF135 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

P:

A: 144 SF144 SF

TREATMENT
ROOM, FAST

TRACK / RAPID
CARE

140 SF

TREGN-FTR

P:

A: 135 SF135 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

P:

A: 135 SF135 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

P:

A: 139 SF139 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

P:

A: 138 SF138 SF

TREATMENT
ROOM, FAST

TRACK / RAPID
CARE

140 SF

TREGN-FTR

P:

A: 132 SF132 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

P:

A: 135 SF135 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

P:

A: 158 SF158 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN
P:

A: 158 SF158 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

P:

A: 132 SF132 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

P:

A: 138 SF138 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

P:

A: 150 SF150 SF

TREATMENT
ROOM, AIRBORNE

INFECTION
ISOLATION

140 SF

TRISO

P:

A: 138 SF138 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

P:

A: 145 SF145 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

P:

A: 124 SF124 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

P:

A: 145 SF145 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

P:

A: 139 SF139 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

P:

A: 140 SF140 SF

TREATMENT
ROOM, GENERAL,

CDU

140 SF

TREGN-CDU

P:

A: 137 SF137 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

ED ADMIN AREA

P:

A: 268 SF268 SF

LOUNGE, STAFF

250 SF

LNGST

P:

A: 45 SF45 SF

WORK STATION,
PROVIDER

50 SF

WSPRO

IMAGING/CT

P:

A: 172 SF172 SF

TREATMENT
ROOM, AIRBORNE

INFECTION
ISOLATION

140 SF

TRISO

TR

P:

A: 139 SF139 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

P:

A: 132 SF132 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

P:

A: 53 SF53 SF

TOILET, PATIENT

55 SF

TLPAT-SCL

P:

A: 127 SF127 SF

UTILITY, SOILED

100 SF

UTILS

P:

A: 36 SF36 SF

ALCOVE,
STRETCHER /

WHEELCHAIR /
LIFT

30 SF

ASTWH-MPL

P:

A: 64 SF64 SF

TOILET, PATIENT

55 SF

TLPAT

P:

A: 137 SF137 SF

TREATMENT
ROOM, GENERAL,

SAFE

140 SF

TREGN-SCL

P:

A: 135 SF135 SF

TREATMENT
ROOM, GENERAL,

SAFE

140 SF

TREGN-SCL

P:

A: 135 SF135 SF

TREATMENT
ROOM, GENERAL,

SAFE

140 SF

TREGN-SCL

P:

A: 28 SF28 SF

WAITING AREA,
GENERAL, SUB

WAITING, RESULTS
WAITING

30 SF

WTAGN

P:

A: 32 SF32 SF

WORK STATION,
GENERAL

35 SF

WSGEN

P:

A: 32 SF32 SF

WORK STATION,
GENERAL

35 SF

WSGEN
P:

A: 32 SF32 SF

NURSE STATION,
PIVOT NURSE

35 SF

RNSTA-PVT

P:

A: 32 SF32 SF

NURSE STATION,
PIVOT NURSE

35 SF

RNSTA-PVT

P:

A: 147 SF147 SF

SCREENING
ROOM, TRIAGE

130 SF

SCREN

P:

A: 129 SF129 SF

SCREENING
ROOM, TRIAGE

130 SF

SCREN

P:

A: 129 SF129 SF

SCREENING
ROOM, TRIAGE

130 SF

SCREN

P:

A: 129 SF129 SF

SCREENING
ROOM, TRIAGE

130 SF

SCREN

P:

A: 30 SF30 SF

ALCOVE, PATIENT
WEIGH-IN SCALE,
SPECIAL NEEDS

35 SF

APTWT-WCH

P:

A: 24 SF24 SF

WORK AREA,
COPY, PRINTER,

FAX

15 SF

WACPF

P:

A: 152 SF152 SF

TREATMENT
ROOM, SPECIAL

NEEDS

140 SF

TRSNA

P:

A: 40 SF40 SF

SECURITY
STATION

35 SF

SECUR P:

A: 32 SF32 SF

INFORMATION
DESK, GREETER

30 SF

INFOR

P:

A: 37 SF37 SF

WORK STATION,
GENERAL

35 SF

WSGEN

P:

A: 37 SF37 SF

WORK STATION,
GENERAL

35 SF

WSGEN

P:

A: 35 SF35 SF

RECEPTION,
CHECK-OUT

35 SF

RECEP

P:

A: 36 SF36 SF

RECEPTION,
CHECK-OUT

35 SF

RECEP

P:

A: 33 SF33 SF

WORKROOM,
DROP SAFE

50 SF

WRDRP

P:

A: 59 SF59 SF

WORKROOM,
COPY, PRINTER

50 SF

WRCPP

P:

A: 55 SF55 SF

ANTEROOM,
ISOLATION

70 SF

ANTEI

P:

A: 158 SF158 SF

TREATMENT
ROOM, AIRBORNE

INFECTION
ISOLATION

140 SF

TRISO

P:

A: 139 SF139 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

P:

A: 90 SF90 SF

TOILET/SHOWER
/LAV, PATIENT
ACCESSIBLE

80 SF

TSLPA

ST-1

P:

A: 237 SF237 SF

STORAGE, CLEAN
SUPPLIES

225 SF

SCLSU

P:

A: 135 SF135 SF

TREATMENT
ROOM, GENERAL,

CDU

140 SF

TREGN-CDU

ELECTRICAL

P:

A: 460 SF460 SF

IMAGING, CT SCAN

430 SF

ISCAN

P:

A: 270 SF270 SF

IMAGING,
GENERAL,

RADIOGRAPHIC

275 SF

IGENL

P:

A: 164 SF164 SF

CONTROL ROOM,
CT SCAN

160 SF

CRCTS

P:

A: 41 SF41 SF

CONTROL ROOM,
RADIOGRAPHIC

45 SF

CRRAD

P:

A: 45 SF45 SF

DRESSING BOOTH,
ACCESSIBLE

45 SF

DRSSA

P:

A: 84 SF84 SF

PATIENT
PREPARATION, CT

SCAN

80 SF

PTPRP-CAT

P:

A: 31 SF31 SF

ALCOVE,
STRETCHER OR
WHEELCHAIR,
NOT-EQUIPPED

25 SF

ASTWH-NEQ

P:

A: 28 SF28 SF

WAITING AREA,
GENERAL,

SUB-WAITING

30 SF

WTAGN

P:

A: 299 SF299 SF

STORAGE,
EQUIPMENT,

MEDICAL

300 SF

SEQMD

P:

A: 53 SF53 SF

TOILET, PATIENT

55 SF

TLPAT-SCL

P:

A: 22 SF22 SF

ALCOVE,
EQUIPMENT

STORAGE, MOBILE
PATIENT LIFT
EQUIPMENT

15 SF

AEQST-MPL

P:

A: 22 SF22 SF

ALCOVE,
EQUIPMENT,

IMAGING

15 SF

AEQIM

TR

IMAGING SHELL FOR 

FUTURE MRI 
(2 MRI)

ZONE 4

ZONE 4

ZONE 3

ZONE 2

CONTROL

CONTROL

EQUIPMENT

EQUIPMENT

PATIENT 
PREP

PATIENT 
PREP

ENTRANCE

STAFF 
& EXIT

ED WAITING AREA

ROTUNDA
5,700 SF

21 3

S1 S2

ZONE 3

P:

A: 135 SF135 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

P:

A: 138 SF138 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

P:

A: 143 SF143 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

P:

A: 57 SF57 SF

TOILET, PATIENT

55 SF

TLPAT

P:

A: 53 SF53 SF

TOILET, PATIENT

55 SF

TLPAT

P:

A: 55 SF55 SF

TOILET, STAFF

55 SF

TLSTF

ELEVATOR LOBBY

ELEVATOR LOBBY

P:

A: 573 SF573 SF

CAFE, CART,
COFFEE VENUE

250 SF

CACOF

P:

A: 61 SF61 SF

TOILET, PATIENT

55 SF

TLPAT

P:

A: 15 SF15 SF

WAITING AREA,
CHILD PLAY

15 SF

WTAPL

P:

A: 95 SF95 SF

OFFICE, GENERAL,
MANAGER

100 SF

OGENL

P:

A: 73 SF73 SF

AMENITY ROOM

60 SF

AMENR

P:

A: 42 SF42 SF

WORK AREA,

GENERAL

50 SF

WAGEN

P:

A: 7 SF7 SF

WORK AREA,
COPY, PRINTER,

FAX

15 SF

WACPF

P:

A: 30 SF30 SF

WORK
STATION,
GENERAL

30 SF

WSGEN

P:

A: 30 SF30 SF

WORK
STATION,
GENERAL

30 SF

WSGEN

P:

A: 30 SF30 SF

WORK
STATION,
GENERAL

30 SF

WSGEN

P:

A: 30 SF30 SF

WORK
STATION,
GENERAL

30 SF

WSGEN

P:

A: 78 SF78 SF

TOILET/SHOWER
/LAV., STAFF

70 SF

TSLST

P:

A: 91 SF91 SF

TOILET/SHOWER
/LAV., STAFF

70 SF

TSLST

COMMUNICATIONS 
/ PBX OPERATORS

586 SF

GARDEN

6,874 SF

P:

A: 95 SF95 SF

CONSULTATION
ROOM

100 SF

CONSR

P:

A: 103 SF103 SF

OFFICE, GENERAL,
SHARED,

ASSISTANT
MANAGER /

SUPERVISOR

100 SF

OPROV

P:

A: 642 SF642 SF

LOCKERS, STAFF,
CHANGING BENCH

600 SF

LKRST-CHB

P:

A: 50 SF50 SF

HOUSEKEEPING
(ENVIRONMENTAL

SERVICES
CLOSET)

50 SF

EVSRM

P:

A: 61 SF61 SF

TOILET/LAV.,
STAFF

55 SF

TLSTF

P:

A: 367 SF367 SF

WORK AREA
COMPUTER/CHARTING,

MD WORKROOM

250 SF

WACMP

P:

A: 147 SF147 SF

WORK AREA
COMPUTER/CHARTING,

MD WORKROOM,
CONSULTANTS

125 SF

WACMP

P:

A: 382 SF382 SF

STORAGE,
EQUIPMENT,

MEDICAL

350 SF

SEQMD

P:

A: 133 SF133 SF

PHARMACY,
MEDICATION
SATELLITE

130 SF

PHRMS

P:

A: 17 SF17 SF

ALCOVE, LINEN,
CLEAN

20 SF

ALINC

P:

A: 19 SF19 SF

ALCOVE, LINEN,
SOILED

20 SF

ALINS

DECONTAMINATION 

SHOWER

P:

A: 87 SF87 SF

TOILET/LAV.,
PATIENT

70 SF

TLPAT

P:

A: 44 SF44 SF

STORAGE,
GENERAL

50 SF

SGENL

P:

A: 20 SF20 SF

ALCOVE, LINEN,
SOILED

20 SF

ALINS
P:

A: 20 SF20 SF

ALCOVE,
LINEN,
CLEAN

20 SF

ALINC

P:

A: 95 SF95 SF

CONSULTATION
ROOM

100 SF

CONSR

P:

A: 57 SF57 SF

TOILET, PATIENT

55 SF

TLPAT

PTS

29'-0" 29'-0" 29'-0" 29'-0" 29'-0" 29'-0" 32'-0" 29'-0" 32'-0" 29'-0"

P:

A: 135 SF135 SF

TREATMENT
ROOM, GENERAL

140 SF

TREGN

P:

A: 45 SF45 SF

ANTEROOM

ANTEI

P:

A: 81 SF81 SF

ANTEROOM,

ISOLATION

70 SF

ANTEI

P:

A: 54 SF54 SF

TOILET, PATIENT

55 SF

TLPAT

P:

A: 98 SF98 SF

TOILET/LAV.,
PUBLIC, ALL

GENDER
TLPUB-AGN

P:

A: 98 SF98 SF

TOILET/LAV.,
PUBLIC, ALL

GENDER
TLPUB-AGN

CAFE
600  SF

P:

A: 100 SF100 SF

STORAGE,
GENERAL,
SECURITY

100 SF

SGENL

P:

A: 70 SF70 SF

TOILET, PATIENT

55 SF

TLPAT

P:

A: 108 SF108 SF

OFFICE, GENERAL

100 SF

OGENL

P:

A: 108 SF108 SF

OFFICE, GENERAL

100 SF

OGENL

P:

A: 318 SF318 SF

SECURITY
OPERATION

CENTER

150 SF

SECUR-OPS
P:

A: 219 SF219 SF

WORKROOM,
REPORT,

MULTIPURPOSE

350 SF

WRREP-SEC

P:

A: 84 SF84 SF

AMENITY ROOM

60 SF

AMENRP:

A: 63 SF63 SF

TOILET, STAFF

55 SF

TLSTF

P:

A: 47 SF47 SF

WORK STATION,
GENERAL

50 SF

WSGEN

P:

A: 45 SF45 SF

WORK STATION,
GENERAL

50 SF

WSGEN

P:

A: 45 SF45 SF

WORK STATION,
GENERAL

50 SF

WSGENP:

A: 47 SF47 SF

WORK STATION,
GENERAL

50 SF

WSGEN

P:

A: 47 SF47 SF

WORK STATION,
GENERAL

50 SF

WSGEN

P:

A: 47 SF47 SF

WORK STATION,
GENERAL

50 SF

WSGEN

P:

A: 47 SF47 SF

WORK STATION,
GENERAL

50 SF

WSGEN

P:

A: 47 SF47 SF

WORK STATION,
GENERAL

50 SF

WSGEN

P:

A: 40 SF40 SF

LOCKERS, STAFF

40 SF

LKRST

P:

A: 34 SF34 SF

WORK STATION,
GENERAL

35 SF

WSGEN

P:

A: 56 SF56 SF

WORKROOM,
PHOTO ID

60 SF

WRPHO

P:

A: 99 SF99 SF

WAITING AREA,
GENERAL

30 SF

WTAGN

P:

A: 84 SF84 SF

ANTEROOM,
ISOLATION

70 SF

ANTEI

P:

A: 64 SF64 SF

TOILET, PATIENT

55 SF

TLPAT

P:

A: 27 SF27 SF

WORK AREA,
COPY, PRINTER,

FAX

15 SF

WACPF

P:

A: 28 SF28 SF

COMMUNICATION
CENTER

15 SF

COMMC

P:

A: 78 SF78 SF

WORK AREA,
GENERAL, EMS &

STORAGE

70 SF

WAGEN-EMS

P:

A: 7 SF7 SF

STORAGE,
GENERAL

25 SF

SGENL

LINE OF CANOPY ABOVE

LINE OF CANOPY ABOVE

P:

A: 56 SF56 SF

TOILET, PATIENT

55 SF

TLPAT

P:

A: 56 SF56 SF

TOILET, PATIENT

55 SF

TLPAT

P:

A: 64 SF64 SF

ANTEROOM,
ISOLATION

70 SF

ANTEI

eA

P:

A: 34 SF34 SF

WORK STATION,
GENERAL

35 SF

WSGEN

P:

A: 63 SF63 SF

TOILET, STAFF

55 SF

TLSTF

P:

A: 34 SF34 SF

WORK STATION,
GENERAL

35 SF

WSGEN

P:

A: 73 SF73 SF

HOUSEKEEPING
(ENVIRONMENTAL

SERVICES
CLOSET)

50 SF

EVSRM

P:

A: 30 SF30 SF

WORK STATION,
GENERAL

35 SF

WSGEN

P:

A: 29 SF29 SF

WORK STATION,
GENERAL

35 SF

WSGEN

P:

A: 29 SF29 SF

WORK STATION,
GENERAL

35 SF

WSGEN

SECURITY
I

P:

A: 70 SF70 SF

LABORATORY,
BLOOD GAS

65 SF

LBTBG
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STAFF 
LOCKERS

SOILED 
CART 

STAGING

ST-3

ST-4

ST-2

C/L

S/L

STAFF 
LOCKERS

P:

A: 613 SF613 SF

OPERATING
ROOM, GENERAL

595 SF

ORGEN

P:

A: 671 SF671 SF

OPERATING
ROOM, GENERAL

595 SF

ORGEN

P:

A: 700 SF700 SF

IMAGING,
INTERVENTIONAL

RADIOLOGY

690 SF

IINTV
P:

A: 628 SF628 SF

OPERATING
ROOM, GENERAL

595 SF

ORGEN

P:

A: 693 SF693 SF

OPERATING
ROOM, GENERAL

595 SF

ORGEN

P:

A: 644 SF644 SF

OPERATING
ROOM, GENERAL

595 SF

ORGEN

P:

A: 656 SF656 SF

OPERATING
ROOM,

ORTHOPEDIC

650 SF

ORORT

P:

A: 637 SF637 SF
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NEONATAL

INTENSIVE CARE

NURSERY PATIENT

ROOM

165 SF

NICUN

P:

A: 153 SF153 SF

NEONATAL

INTENSIVE CARE

NURSERY PATIENT

ROOM

165 SF

NICUN

P:

A: 165 SF165 SF

NEONATAL

INTENSIVE CARE

NURSERY PATIENT

ROOM

165 SF

NICUN

P:

A: 167 SF167 SF

NEONATAL

INTENSIVE CARE

NURSERY PATIENT

ROOM

165 SF

NICUN

P:

A: 165 SF165 SF

NEONATAL

INTENSIVE CARE

NURSERY PATIENT

ROOM

165 SF

NICUN

P:

A: 162 SF162 SF

NEONATAL

INTENSIVE CARE

NURSERY PATIENT

ROOM

165 SF

NICUN

P:

A: 160 SF160 SF

NEONATAL

INTENSIVE CARE

NURSERY PATIENT

ROOM

165 SF

NICUN

P:

A: 40 SF40 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 37 SF37 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 35 SF35 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 35 SF35 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 32 SF32 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 30 SF30 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 32 SF32 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 34 SF34 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 33 SF33 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 41 SF41 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 28 SF28 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 29 SF29 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 37 SF37 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 39 SF39 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 32 SF32 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 41 SF41 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 39 SF39 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 165 SF165 SF

NEONATAL

INTENSIVE CARE

NURSERY PATIENT

ROOM

165 SF

NICUN

P:

A: 165 SF165 SF

NEONATAL

INTENSIVE CARE

NURSERY PATIENT

ROOM

165 SF

NICUN

P:

A: 165 SF165 SF

NEONATAL

INTENSIVE CAR,

AIRBORNE

INFECTION

ISOLATION ROOM

165 SF

NICUN-ISO

P:

A: 71 SF71 SF

ANTEROOM,

ISOLATION

70 SF

ANTEI

P:

A: 18 SF18 SF

SCRUB AREA

20 SF

SCRUB

P:

A: 40 SF40 SF

NURSE STATION,

UNIT CLERK

30 SF

WAUCL

P:

A: 38 SF38 SF

NURSE WORK

AREA, CHARGE RN

30 SF

RNSTA

P:

A: 38 SF38 SF

NURSE STATION,

CENTRAL

MONITOR

10 SF

RNSTM

P:

A: 150 SF150 SF

TREATMENT

ROOM, GENERAL,

NICU

150 SF

TREGN-NIC

P:

A: 35 SF35 SF

WORK AREA,

EQUIPMENT,CLEAN-UP,

BOTTLE WASH

35 SF

WAEQC-BTL

P:

A: 233 SF233 SF

PATIENT ROOM,

1-BED ROOM,

STEP-DOWN

225 SF

PTRM1-STP

P:

A: 234 SF234 SF

PATIENT ROOM,

1-BED ROOM,

STEP-DOWN

225 SF

PTRM1-STP

P:

A: 234 SF234 SF

PATIENT ROOM,

1-BED ROOM,

STEP-DOWN

225 SF

PTRM1-STP

P:

A: 234 SF234 SF

PATIENT ROOM,

1-BED ROOM,

STEP-DOWN

225 SF

PTRM1-STP

P:

A: 234 SF234 SF

PATIENT ROOM,

1-BED ROOM,

STEP-DOWN

225 SF

PTRM1-STP

P:

A: 234 SF234 SF

PATIENT ROOM,

1-BED ROOM,

STEP-DOWN

225 SF

PTRM1-STP

P:

A: 234 SF234 SF

PATIENT ROOM,

1-BED ROOM,

STEP-DOWN

225 SF

PTRM1-STP

P:

A: 234 SF234 SF

PATIENT ROOM,

1-BED ROOM,

STEP-DOWN

225 SF

PTRM1-STP

P:

A: 233 SF233 SF

PATIENT ROOM,

1-BED ROOM,

STEP-DOWN

DIALYSIS

TREATMENTS (DIA)

225 SF

PTRM1-DLS

P:

A: 272 SF272 SF

PATIENT ROOM,

1-BED ROOM,

STEP-DOWN

DIALYSIS

TREATMENTS (DIA)

225 SF

PTRM1-DLS

P:

A: 258 SF258 SF

STORAGE, CLEAN

SUPPLIES

170 SF

SCLSU

P:

A: 110 SF110 SF

MEDICATION

PREPARATION

100 SF

MEDPR

P:

A: 106 SF106 SF

UTILITY, SOILED

100 SF

UTILS

P:

A: 55 SF55 SF

TOILET/LAV.,

STAFF

55 SF

TLSTF

P:

A: 57 SF57 SF

TOILET/LAV.,

STAFF

55 SF

TLSTF P:

A: 32 SF32 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 32 SF32 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 257 SF257 SF

WORK AREA

COMPUTER/CHARTING,

MD WORKROOM

50 SF

WACMP

P:

A: 257 SF257 SF

WORKROOM,

REPORT, STAFF

200 SF

WRREP

P:

A: 234 SF234 SF

PATIENT ROOM,

AIRBORNE

INFECTION

ISOLATION,

STEP-DOWN (DIA)

240 SF

PTRIS-STP(DLS)

P:

A: 237 SF237 SF

PATIENT ROOM,

1-BED ROOM,

STEP-DOWN

DIALYSIS

TREATMENTS

225 SF

PTRM1-DLS

P:

A: 236 SF236 SF

PATIENT ROOM,

1-BED ROOM,

STEP-DOWN

225 SF

PTRM1-STP

P:

A: 236 SF236 SF

PATIENT ROOM,

1-BED ROOM,

STEP-DOWN

225 SF

PTRM1-STP

P:

A: 236 SF236 SF

PATIENT ROOM,

1-BED ROOM,

STEP-DOWN

225 SF

PTRM1-STP

P:

A: 236 SF236 SF

PATIENT ROOM,

1-BED ROOM,

STEP-DOWN

225 SF

PTRM1-STP

P:

A: 236 SF236 SF

PATIENT ROOM,

1-BED ROOM,

STEP-DOWN

225 SF

PTRM1-STP

P:

A: 236 SF236 SF

PATIENT ROOM,

1-BED ROOM,

STEP-DOWN

225 SF

PTRM1-STP

P:

A: 236 SF236 SF

PATIENT ROOM,

1-BED ROOM,

STEP-DOWN

225 SF

PTRM1-STP

P:

A: 236 SF236 SF

PATIENT ROOM,

1-BED ROOM,

STEP-DOWN

225 SF

PTRM1-STP

P:

A: 235 SF235 SF

PATIENT ROOM,

1-BED ROOM,

STEP-DOWN

DIALYSIS

TREATMENTS (DIA)

225 SF

PTRM1-DLS

P:

A: 231 SF231 SF

PATIENT ROOM,

SPECIAL

NEEDS-ACCESSIBLE,

STEP-DOWN (DIA)

240 SF

PTRMS-STP(DLS)

P:

A: 160 SF160 SF

LOUNGE, STAFF

150 SF

LNGST

P:

A: 289 SF289 SF

STORAGE,

EQUIPMENT,

MEDICAL

240 SF

SEQMD

P:

A: 91 SF91 SF

CONSULTATION

ROOM,

MULTIPURPOSE

100 SF

CONSR

P:

A: 106 SF106 SF

OFFICE, GENERAL,

SHARED,

ASSISTANT

MANAGER/SUPERVISOR

100 SF

OGENL-SHR

P:

A: 48 SF48 SF

TOILET/ LAV.,

PATIENT

55 SF

TLPAT

P:

A: 118 SF118 SF

FOOD STATION

100 SF

FOODS

P:

A: 110 SF110 SF

MEDICATION

PREPARATION

100 SF

MEDPR

P:

A: 76 SF76 SF

TOILET/SHOWER/LAV.,

STAFF

70 SF

TSLST

P:

A: 33 SF33 SF

NURSE WORK

AREA, CHARGE RN

30 SF

RNSTA

P:

A: 33 SF33 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 34 SF34 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 32 SF32 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 61 SF61 SF

LOCKERS, STAFF

60 SF

LKRST

MECHANICAL

SHAFT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,

PATIENT

40 SF

TSLPT

P:

A: 63 SF63 SF

TOILET/SHOWER/LAV,

PATIENT

ACCESIBLE

70 SF

TSLPA

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,

PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,

PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,

PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,

PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,

PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,

PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,

PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,

PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,

PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,

PATIENT

40 SF

TSLPT

P:

A: 46 SF46 SF

ANTEROOM,

ISOLATION

70 SF

ANTEI

P:

A: 69 SF69 SF

TOILET/SHOWER/LAV,

PATIENT,

ACCESSIBLE

70 SF

TSLPAP:

A: 37 SF37 SF

TOILET/SHOWER/LAV,

PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,

PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,

PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,

PATIENT

40 SF

TSLPT
P:

A: 73 SF73 SF

TOILET/SHOWER/LAV,

PATIENT

ACCESSIBLE

70 SF

TSLPA

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,

PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,

PATIENT

40 SF

TSLPT
P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,

PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,

PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,

PATIENT

40 SF

TSLPT P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,

PATIENT

40 SF

TSLPT

P:

A: 10 SF10 SF

ALCOVE, CRASH

CART

10 SF

ACRCT

P:

A: 32 SF32 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 10 SF10 SF

WORK AREA, SINK,

HANDWASH

10 SF

WASNK

P:

A: 10 SF10 SF

WORK AREA, SINK,

HANDWASH

10 SF

WASNK

P:

A: 17 SF17 SF

WORK AREA,

COPY, PRINTER,

FAX

15 SF

WACPF

P:

A: 33 SF33 SF

WORK AREA, UNIT

CLERK

30 SF

WAUCL

P:

A: 10 SF10 SF

WORK AREA, SINK,

HANDWASH

10 SF

WASNK

P:

A: 40 SF40 SF

ALCOVE,

STRETCHER,

WHEELCHAIR, OR

BED

30 SF

ASTWH

P:

A: 20 SF20 SF

ALCOVE,

EQUIPMENT,

IMAGING

15 SF

AEQIM

P:

A: 10 SF10 SF

WORK AREA, SINK,

HANDWASH

10 SF

WASNK

P:

A: 32 SF32 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 33 SF33 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 10 SF10 SF

WORK AREA, SINK,

HANDWASH

10 SF

WASNK
P:

A: 11 SF11 SF

WORK AREA, SINK,

HANDWASH

10 SF

WASNK

P:

A: 47 SF47 SF

ENVIRONMENTAL

SERVICES CLOSET

50 SF

EVSRM

P:

A: 239 SF239 SF

WAITING AREA,

GENERAL

105 SF

WTAGN

P:

A: 33 SF33 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 101 SF101 SF

OFFICE,

PROVIDER,

SHARED

100 SF

OPROV-SHR

P:

A: 22 SF22 SF

ALCOVE, CRASH

CART, ADULT AND

INFANT

10 SF

ACRCT, AIC

P:

A: 18 SF18 SF

ALCOVE,

EQUIPMENT,

IMAGING

15 SF

AEQIM

P:

A: 16 SF16 SF

ALCOVE, CRASH

CART, INFANT

10 SF

ACRCT

P:

A: 61 SF61 SF

ENVIRONMENTAL

SERVIES CLOSET

50 SF

EVSRM

P:

A: 65 SF65 SF

TOILET/SHOWER

/LAV., STAFF

70 SF

TSLST

P:

A: 120 SF120 SF

SLEEP, PROVIDER

CALL ROOM

115 SF

SLEEP

S1 S2

21 3

P:

A: 234 SF234 SF

PATIENT ROOM,

1-BED ROOM,

STEP-DOWN

DIALYSIS

TREATMENTS (DIA)

225 SF

PTRM1-DLS

P:

A: 108 SF108 SF

SLEEP, PROVIDER

CALL ROOM

115 SF

SLEEP

P:

A: 13 SF13 SF

ALCOVE, LINEN,

SOILED

10 SF

ALINS

P:

A: 101 SF101 SF

OFFICE,

PROVIDER,

SHARED

100 SF

OPROV-SHR

P:

A: 99 SF99 SF

OFFICE, GENERAL,

SHARED,

ASSISTANT

MANAGER/SUPERVISOR

100 SF

OGENL-SHR

P:

A: 125 SF125 SF

WAITING AREA,

GENERAL

120 SF

WTAGN

P:

A: 89 SF89 SF

CONSULTATION

ROOM,

MULTIPURPOSE

100 SF

CONSR

P:

A: 15 SF15 SF

PATIENT

TRAINING/EDUCATION

15 SF

PTEDU

P:

A: 15 SF15 SF

WAITING AREA,

CHILD PLAY

15 SF

WTAPL

P:

A: 62 SF62 SF

AMENITY ALCOVE

25 SF

AAMEN

P:

A: 25 SF25 SF

WAITING AREA,

GENERAL,

WHEELCHAIR

25 SF

WTAGN-WCH

P:

A: 101 SF101 SF

OFFICE, GENERAL,

MANAGER

100 SF

OGENL

P:

A: 89 SF89 SF

OFFICE, GENERAL

100 SF

OGENL

P:

A: 102 SF102 SF

OFFICE,

PROVIDER, CHIEF

100 SF

OPROV

P:

A: 47 SF47 SF

TOILET/LAV.,

STAFF

55 SF

TLSTF

P:

A: 99 SF99 SF

WORKROOM,

PREPARATION,

FORMULA

100 SF

WRPRP-FML

P:

A: 74 SF74 SF

TOILET/SHOWER/LAV.,

PATIENT

ACCESSIBLE

75 SF

TSLPA

P:

A: 80 SF80 SF

TOILET/SHOWER/LAV.,

PATIENT

ACCESSIBLE

75 SF

TSLPA

P:

A: 75 SF75 SF

TOILET/SHOWER/LAV.,

PATIENT

ACCESSIBLE

75 SF

TSLPA

ROOF

P:

A: 243 SF243 SF

PHARMACY,

MEDICATION

SATELLITE

260 SF

PHRMS

NICU 

CALL 

ROOMS

ELEVATOR LOBBY

ELEVATOR LOBBY

P:

A: 236 SF236 SF

STORAGE,

EQUIPMENT,

MEDICAL

325 SF

SEQMD

P:

A: 75 SF75 SF

NURSE STATION,

UNIT CLERK

30 SF

WAUCL

P:

A: 58 SF58 SF

TOILET/LAV.,

PUBLIC

55 SF

TLPUB

P:

A: 58 SF58 SF

TOILET/LAV.,

PUBLIC

55 SF

TLPUB

MECHANICAL

SHAFT

MECHANICAL 

SHAFT

P:

A: 25 SF25 SF

SCRUB AREA

20 SF

SCRUB-NIC

ST-3

ST-4

ST-2

ST-1

MECHANICAL 

SHAFT

ELECTRICAL

TR

P:

A: 293 SF293 SF

ELECTRICAL

P:

A: 231 SF231 SF

TR

MECHANICAL

SHAFT

PTS

SATELLITE PHARMACY, 

INPATIENT

ROOF WALKWAY PAD
(USED FOR WINDOW WASHING)

ROOF

P:

A: 29 SF29 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 32 SF32 SF

NURSE WORK

AREA

30 SF

RNSTA

eA

P:

A: 48 SF48 SF

TOILET/LAV.,

STAFF

55 SF

TLSTF

P:

A: 231 SF231 SF

PATIENT ROOM,

SPECIAL

NEEDS-ACCESSIBLE,

STEP-DOWN (DIA)

225 SF

PTRMS-STP(DLS)

P:

A: 11 SF11 SF

ALCOVE, CRASH

CART

10 SF

ACRCT

I
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P:

A: 245 SF245 SF

LOUNGE, STAFF

100 SF

LNGST

P:

A: 57 SF57 SF

LOCKERS, STAFF

50 SF

LKRST

P:

A: 233 SF233 SF

PATIENT ROOM,
SPECIAL

NEEDS-ACCESSIBLE,
STEP DOWN (DIA)

240 SF

PTRMS-DLS
P:

A: 234 SF234 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 234 SF234 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

DIALYSIS
TREATMENTS (DIA)

225 SF

PTRM1-DLSP:

A: 234 SF234 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 234 SF234 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP
P:

A: 234 SF234 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 234 SF234 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 234 SF234 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 234 SF234 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 234 SF234 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 233 SF233 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

DIALYSIS
TREATMENTS (DIA)

225 SF

PTRM1-DLS
P:

A: 272 SF272 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

DIALYSIS
TREATMENTS (DIA)

225 SF

PTRM1-DLS

P:

A: 258 SF258 SF

STORAGE, CLEAN
SUPPLIES

170 SF

SCLSU

P:

A: 56 SF56 SF

TOILET/LAV,
STAFF

55 SF

TLSTF

P:

A: 57 SF57 SF

TOILET/LAV.,
STAFF

55 SF

TLSTF

P:

A: 256 SF256 SF

WORK AREA
COMPUTER/CHARTING,

MD WORKROOM

50 SF

WACMP

P:

A: 258 SF258 SF

WORKROOM,
REPORT, STAFF

200 SF

WRREP

P:

A: 237 SF237 SF

PATIENT ROOM,
AIRBORNE
INFECTION
ISOLATION,

STEP-DOWN (DIA)

240 SF

PTRIS-DLS

P:

A: 235 SF235 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

DIALYSIS
TREATMENTS (DIA)

225 SF

PTRM1-DLS

P:

A: 236 SF236 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 236 SF236 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 236 SF236 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 236 SF236 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 236 SF236 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 236 SF236 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 236 SF236 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 236 SF236 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 235 SF235 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

DIALYSIS
TREATMENTS (DIA)

225 SF

PTRM1-DLS

P:

A: 236 SF236 SF

PATIENT ROOM,
SPECIAL

NEEDS-ACCESSIBLE,
STEP-DOWN (DIA)

240 SF

PTRMS-STP

P:

A: 177 SF177 SF

LOUNGE, STAFF

150 SF

LNGST

P:

A: 289 SF289 SF

STORAGE,
EQUIPMENT,

MEDICAL

240 SF

SEQMD

P:

A: 92 SF92 SF

CONSULTATION
ROOM,

MULTI-PURPOSE

100 SF

CONSR

P:

A: 106 SF106 SF

OFFICE, GENERAL,
SHARED,

ASSISTANT
MANAGER/SUPERVISOR

100 SF

OGENL-SHR

P:

A: 48 SF48 SF

TOILET/LAV.,
PATIENT

55 SF

TLPAT

P:

A: 62 SF62 SF

LOCKERS, STAFF

60 SF

LKRST

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT
P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT
P:

A: 73 SF73 SF

TOILET/SHOWER/LAV,
PATIENT

ACCESSIBLE

70 SF

TSLPA

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT
P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT
P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT
P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT
P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT
P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

P:

A: 63 SF63 SF

TOILET/SHOWER/LAV,
PATIENT

ACCESSIBLE

70 SF

TSLPA
P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT
P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

P:

A: 69 SF69 SF

TOILET/SHOWER/LAV,
PATIENT

ACCESSIBLE

70 SF

TSLPA

P:

A: 46 SF46 SF

ANTEROOM,
ISOLATION

70 SF

ANTEI
P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

P:

A: 1420 SF1420 SF

WORK AREA, SINK,
HANDWASH

10 SF

WASNK

P:

A: 32 SF32 SF

NURSE WORK
AREA

30 SF

RNSTA
TERRACE

P:

A: 114 SF114 SF

OFFICE, GENERAL,
MANAGER

100 SF

OGENL

P:

A: 47 SF47 SF

ENVIRONMENTAL
SERVICES CLOSET

50 SF

EVSRM

P:

A: 14 SF14 SF

ALCOVE,
EQUIPMENT

STORAGE, MOBILE
PATIENT LIFT
EQUIPMENT

15 SF

AEQST-MPL

P:

A: 241 SF241 SF

ELECTRICAL

P:

A: 217 SF217 SF

TR

P:

A: 67 SF67 SF

TOILET/LAV.,

STAFF

55 SF

TLSTF

P:

A: 217 SF217 SF

WAITING AREA,
GENERAL

105 SF

WTAGN

P:

A: 23 SF23 SF

WAITING,
GENERAL,

WHEELCHAIR

25 SF

WTAGN-WCH

S1 S2

21 3

P:

A: 290 SF290 SF

ELECTRICAL

P:

A: 231 SF231 SF

TR

P:

A: 106 SF106 SF

OFFICE, GENERAL,
MANAGER

100 SF

OGENL

ELEVATOR LOBBY

ELEVATOR LOBBY

P:

A: 58 SF58 SF

TOILET/LAV.,
PUBLIC

55 SF

TLPUB

P:

A: 58 SF58 SF

TOILET/LAV.,
PUBLIC

55 SF

TLPUB

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

ST-3

ST-4

ST-2

ST-1

MECHANICAL 

SHAFT

MECHANICAL 

SHAFT

PTS

P:

A: 244 SF244 SF

STORAGE, CLEAN
SUPPLIES

170 SF

SCLSU

P:

A: 109 SF109 SF

MEDICATION
PREPARATION

100 SF

MEDPR

P:

A: 107 SF107 SF

UTILITY, SOILED

100 SF

UTILS

P:

A: 255 SF255 SF

WORK AREA
COMPUTER/CHARTING,

MD WORKROOM

50 SF

WACMP

P:

A: 256 SF256 SF

WORKROOM,

REPORT, STAFF

200 SF

WRREP

P:

A: 219 SF219 SF

STORAGE,
EQUIPMENT,

MEDICAL

220 SF

SEQMD

P:

A: 78 SF78 SF

CONSULTATION
ROOM,

MULTI-PURPOSE

100 SF

CONSR

P:

A: 46 SF46 SF

TOILET/LAV.,

PATIENT

55 SF

TLPAT

P:

A: 113 SF113 SF

FOOD STATION

100 SF

FOODS

P:

A: 113 SF113 SF

MEDICATION

PREPARATION

100 SF

MEDPR

P:

A: 54 SF54 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 38 SF38 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 33 SF33 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 13 SF13 SF

WORK AREA, SINK,

HANDWASH

10 SF

WASNK

P:

A: 39 SF39 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 39 SF39 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 36 SF36 SF

NURSE WORK

AREA

30 SF

RNSTA

P:

A: 12 SF12 SF

WORK AREA, SINK,

HANDWASH

10 SF

WASNK

P:

A: 25 SF25 SF

WORK AREA,
COPY, PRINTER,

FAX

15 SF

WACPF

P:

A: 26 SF26 SF

WORK AREA, UNIT
CLERK

30 SF

WAUCLP:

A: 33 SF33 SF

NURSE WORK
AREA

30 SF

RNSTA

P:

A: 10 SF10 SF

WORK AREA, SINK,
HANDWASH

10 SF

WASNK

P:

A: 25 SF25 SF

ALCOVE,
STRETCHER,

WHEELCHAIR, OR
BED

30 SF

ASTWH

P:

A: 16 SF16 SF

WORK AREA, SINK,
HANDWASH

10 SF

WASNK

P:

A: 38 SF38 SF

NURSE WORK
AREA, CHARGE RN

30 SF

RNSTA

P:

A: 14 SF14 SF

WORK AREA, SINK,
HANDWASH

10 SF

WASNK

P:

A: 16 SF16 SF

ALCOVE, CRASH
CART

10 SF

ACRCT

P:

A: 36 SF36 SF

NURSE WORK
AREA

30 SF

RNSTA

P:

A: 27 SF27 SF

NURSE WORK
AREA

30 SF

RNSTA

P:

A: 38 SF38 SF

ENVIRONMENTAL
SERVICES CLOSET

50 SF

EVSRM

MECHANICAL 

SHAFT

PTS

P:

A: 61 SF61 SF

SHOWER, PATIENT

60 SF

SHWPT

P:

A: 116 SF116 SF

TOILET/LAV.,

PATIENT

55 SF

TLPAT

P:

A: 184 SF184 SF

STORAGE,
EQUIPMENT,
GENERAL,

ORTHOPEDIC

225 SF

SEQGN-ORT

P:

A: 98 SF98 SF

OFFICE, GENERAL,
SHARED,

ASSISTANT
MANAGER/SUPERVISOR

100 SF

OGENL-SHR
P:

A: 230 SF230 SF

PATIENT ROOM,
AIRBORNE
INFECTION
ISOLATION,

STEP-DOWN (DIA)

240 SF

PTRIS-STP(DLS)

INPATIENT 

SUPPORT
P:

A: 231 SF231 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

DIALYSIS
TREATMENT

225 SF

PTRM1-DLS

P:

A: 231 SF231 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 231 SF231 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 231 SF231 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 231 SF231 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 231 SF231 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 231 SF231 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 231 SF231 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 231 SF231 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 230 SF230 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

DIALYSIS
TREATMENT

225 SF

PTRM1-STP

P:

A: 232 SF232 SF

PATIENT ROOM,
SPECIAL

NEEDS-ACCESSIBLE,
STEP-DOWN (DIA)

240 SF

PTRMS-STP

eA

P:

A: 33 SF33 SF

WORK AREA, UNIT
CLERK

30 SF

WAUCL
P:

A: 33 SF33 SF

NURSE WORK
AREA

30 SF

RNSTA

P:

A: 33 SF33 SF

NURSE WORK
AREA, CHARGE RN

30 SF

RNSTA

P:

A: 33 SF33 SF

NURSE WORK
AREA

30 SF

RNSTA

P:

A: 33 SF33 SF

NURSE WORK
AREA

30 SF

RNSTA

P:

A: 32 SF32 SF

NURSE WORK
AREA

30 SF

RNSTA

P:

A: 34 SF34 SF

NURSE WORK
AREA

30 SF

RNSTA

P:

A: 32 SF32 SF

NURSE WORK
AREA

30 SF

RNSTA

P:

A: 42 SF42 SF

NURSE WORK
AREA

30 SF

RNSTA

P:

A: 32 SF32 SF

NURSE WORK
AREA

30 SF

RNSTA

P:

A: 107 SF107 SF

UTILITY, SOILED

100 SF

UTILS

P:

A: 109 SF109 SF

MEDICATION
PREPARATION

100 SF

MEDPR

P:

A: 110 SF110 SF

MEDICATION
PREPARATION

100 SF

MEDPR

P:

A: 118 SF118 SF

FOOD STATION

100 SF

FOODS

SATELLITE PHARMACY, 

INPATIENT

ICU CALL 

ROOMSP:

A: 243 SF243 SF

PHARMACY,
MEDICATION
SATELLITE

260 SF

PHRMS

P:

A: 239 SF239 SF

N/A

P:

A: 73 SF73 SF

TOILET/SHOWER/LAV.,
STAFF

70 SF

TSLST

P:

A: 115 SF115 SF

SLEEP, PROVIDER
CALL ROOM

115 SF

SLEEP

P:

A: 73 SF73 SF

TOILET/SHOWER/LAV.,
STAFF

70 SF

TSLST

P:

A: 116 SF116 SF

SLEEP, PROVIDER
CALL ROOM

115 SF

SLEEP

P:

A: 136 SF136 SF

SLEEP, PROVIDER
CALL ROOM

115 SF

SLEEP

P:

A: 115 SF115 SF

N/A

P:

A: 105 SF105 SF

N/A

P:

A: 76 SF76 SF

TOILET/SHOWER/LAV.,
STAFF

70 SF

TSLST

P:

A: 121 SF121 SF

SLEEP, PROVIDER
CALL ROOM

115 SF

SLEEP

P:

A: 99 SF99 SF

OFFICE, GENERAL

100 SF

OGENL

P:

A: 73 SF73 SF

TOILET/SHOWER/LAV.,

STAFF

70 SF

TSLST

P:

A: 231 SF231 SF

PATIENT ROOM,
1-BED ROOM,

STEP-DOWN

225 SF

PTRM1-STP

P:

A: 231 SF231 SF

PATIENT ROOM,
1-BED ROOM,

STEP-DOWN

225 SF

PTRM1-STP

P:

A: 231 SF231 SF

PATIENT ROOM,
1-BED ROOM,

STEP-DOWN

225 SF

PTRM1-STP

P:

A: 231 SF231 SF

PATIENT ROOM,
1-BED ROOM,

STEP-DOWN
DIALYSIS

TREATMENT

225 SF

PTRM1-DLS

P:

A: 266 SF266 SF

PATIENT ROOM,
1-BED ROOM,

STEP-DOWN
DIALYSIS

TREATMENT

225 SF

PTRM1-DLS

P:

A: 231 SF231 SF

PATIENT ROOM,
1-BED ROOM,

STEP-DOWN

225 SF

PTRM1-STP

P:

A: 231 SF231 SF

PATIENT ROOM,
1-BED ROOM,

STEP-DOWN

225 SF

PTRM1-STP

P:

A: 230 SF230 SF

PATIENT ROOM,
1-BED ROOM,

STEP-DOWN

225 SF

PTRM1-STP

P:

A: 231 SF231 SF

PATIENT ROOM,
1-BED ROOM,

STEP-DOWN

225 SF

PTRM1-STP

P:

A: 230 SF230 SF

PATIENT ROOM,
1-BED ROOM,

STEP-DOWN

225 SF

PTRM1-STP

P:

A: 231 SF231 SF

PATIENT ROOM,
1-BED ROOM,

STEP-DOWN
DIALYSIS

TREATMENT

225 SF

PTRM1-DLS

P:

A: 229 SF229 SF

PATIENT ROOM,

SPECIAL
NEEDS-ACCESSIBLE,

STEP-DOWN (DIA)

240 SF

PTRMS-DLS

I

P:

A: 104 SF104 SF

N/A

P:

A: 59 SF59 SF

TOILET/LAV.,

STAFF

55 SF

TLSTF

CITY OF RIVERSIDE

Site Development Plan Number:

OWNER: Kaiser Foundation Hospitals PHONE: 626.405.6333
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ADDRESS: 393 E. Walnut Street Pasadena, CA 91188
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TYPE OF DEVELOPMENT: XXXXX
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45,939  SF LEVEL 4

45,939  SF LEVEL 5

ROOF1,400  SF
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UP

UP

UP

UP

2 3 4 5 6 7

A

B

C

D

E

F

G

H

J

81 9 10 11

REASSIGNED 

TO 16 BEDS

REASSIGNED 

TO 16 BEDS

ICU

2 - 10 BEDS

MED/SURG

24 BEDS

29'-0" 29'-0" 29'-0" 29'-0" 29'-0" 32'-0"
2
9
'-
0
"

3
2
'-
0
"

2
9
'-
0
"

3
2
'-
0
"

29'-0" 29'-0" 32'-0" 29'-0"

P:

A: 278 SF278 SF

ELECTRICAL

P:

A: 209 SF209 SF

TR

ST-3

ST-2

ST-1
S1 S2

21 3

P:

A: 292 SF292 SF

ELECTRICAL

P:

A: 231 SF231 SF

TR
ELEVATOR LOBBY

P:

A: 58 SF58 SF

TOILET/LAV.,
PUBLIC

55 SF

TLPUB

P:

A: 58 SF58 SF

TOILET/LAV.,
PUBLIC

55 SF

TLPUB

ELEVATOR LOBBY

P:

A: 233 SF233 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-DLS
P:

A: 234 SF234 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 234 SF234 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

DIALYSIS
TREATMENTS

225 SF

PTRM1-DLS
P:

A: 234 SF234 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 234 SF234 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP
P:

A: 234 SF234 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 234 SF234 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 234 SF234 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 234 SF234 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 234 SF234 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 233 SF233 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

DIALYSIS
TREATMENTS

225 SF

PTRM1-DLS
P:

A: 272 SF272 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

DIALYSIS
TREATMENTS

225 SF

PTRM1-DLS

P:

A: 258 SF258 SF

STORAGE, CLEAN
SUPPLIES

170 SF

SCLSU

P:

A: 256 SF256 SF

WORK AREA
COMPUTER/CHARTING,

MD WORKROOM

50 SF

WACMP

P:

A: 258 SF258 SF

WORKROOM,
REPORT, STAFF

200 SF

WRREP

P:

A: 48 SF48 SF

TOILET/LAV.,
PATIENT

55 SF

TLPAT

P:

A: 110 SF110 SF

MEDICATION
PREPARATION

100 SF

MEDPR

P:

A: 61 SF61 SF

LOCKERS, STAFF

60 SF

LKRST

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,

PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,

PATIENT

40 SF

TSLPT
P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,

PATIENT

40 SF

TSLPT
P:

A: 73 SF73 SF

TOILET/SHOWER/LAV,
PATIENT

ACCESSIBLE

70 SF

TSLPA

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT
P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT
P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT
P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT
P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

P:

A: 63 SF63 SF

TOILET/SHOWER/LAV,
PATIENT

ACCESSIBLE

70 SF

TSLPA
P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT
P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

P:

A: 69 SF69 SF

TOILET/SHOWER/LAV,
PATIENT,

ACCESSIBLE

40 SF

TSLPA

P:

A: 46 SF46 SF

ANTEROOM,
ISOLATION

70 SF

ANTEI
P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

P:

A: 47 SF47 SF

ENVIRONMENTAL
SERVICES CLOSET

50 SF

EVSRM

P:

A: 37 SF37 SF

TOILET/SHOWER/LAV,
PATIENT

40 SF

TSLPT

P:

A: 237 SF237 SF

PATIENT ROOM,
AIRBORNE
INFECTION
ISOLATION,

STEP-DOWN

240 SF

PTRIS-DLS

P:

A: 235 SF235 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

DIALYSIS
TREATMENTS

225 SF

PTRM1-DLS

P:

A: 236 SF236 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 236 SF236 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 236 SF236 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 236 SF236 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 236 SF236 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 236 SF236 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 236 SF236 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 236 SF236 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

225 SF

PTRM1-STP

P:

A: 235 SF235 SF

PATIENT ROOM,
1-BED ROOM,
STEP-DOWN

DIALYSIS
TREATMENTS

225 SF

PTRM1-DLS

P:

A: 236 SF236 SF
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1" = 20'-0"1 SOUTH WEST ELEVATION

1" = 20'-0"3 SOUTH EAST ELEVATION

1" = 20'-0"2 NORTH EAST ELEVATION

1" = 20'-0"4 NORTH WEST ELEVATION

ART PANELS

ART PANELS

JANUARY 5, 2022JANUARY 10, 2022



CITY OF RIVERSIDE

Site Development Plan Number:

OWNER: Kaiser Foundation Hospitals PHONE: 626.405.5099

Sheet:

ADDRESS: 393 E. Walnut Street Pasadena, CA 91188

ARCHITECT, ENGINEER, DESIGNER: CO Architects, Michael Baker International, Ridge Landscape Architects, Glumac PHONE: 323.525.0500 (Architect)
ADDRESS: 5055 Wilshire Blvd. 9th Floor, Los Angeles CA 90036 (Architect) 

TYPE OF DEVELOPMENT: XXXXX
LOCATION:  10800 Magnolia Ave. Riverside, CA 92505

ZONE: CR ZONE ACCESSOR'S PARCEL NUMBER: 138-470-010 

RIVERSIDE 
MEDICAL 
CENTER

NOVEMBER 12, 2021

PA 12.20

PARKING STRUCTURE MATERIALS 1

SOLID METAL PANEL 
+HORIZONTAL ORIENTATION (P-03)

CHANNEL GLASS
(P-02)

PERFORATED CORRUGATED METAL PANEL
+ VERTICAL ORIENTATION (P-01)
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PARKING STRUCTURE MATERIALS 2

ENHANCED CONCRETE MASONRY UNIT
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WELDED WIRE MESH SCREEN
(SC-01)

PERFORATED CORRUGATED METAL PANEL
+ JUMP SCREEN (P-04)
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TOWER
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SHRUBS & GROUNDCOVERS SCHEDULE
SYMBOL BOTANICAL NAME COMMON NAME MINIMUM

SIZE FORM WATER
USE

SHRUBS, GRASSES, & GROUNDCOVERS

AGAVE 'BLUE
FLAME'

BLUE FLAME
AGAVE 5 GAL. 36" O.C. L

ALOE 'LITTLE GEM' 'LITTLE GEM'
ALOE 5 GAL. 24" O.C. L

CAREX DIVULSA BERKELEY
SEDGE 1 GAL. 18" O.C. L

CHONDROPETALUM
TECTORUM CAPE RUSH 5 GAL. 30" O.C. M

COTONEASTER D.
'CORAL BEAUTY'

CORAL BEAUTY
COTONEASTER 1 GAL. 36" O.C. M

DIANELLA 'CASSA
BLUE'

CASSA BLUE
FLAX LILY 1 GAL. 24" O.C. L

DIANELLA T.
'VARIEGATA'

VARIEGATED
FLAX LILY 5 GAL. 36" O.C. M

HESPERALOE
'BRAKELIGHTS'

BRAKELIGHTS
YUCCA 5 GAL. 36" O.C. L

JUNCUS PATENS CALIFORNIA
GRAY RUSH 1 GAL. 24" O.C. L

LANTANA 'NEW
GOLD'

NEW GOLD
LANTANA 5 GAL. 36" O.C. L

LOMANDRA
LONGIFOLIA
'BREEZE'

DWARF MAT
RUSH 1 GAL. 30" O.C. M

MISCANTHUS S.
'MORNING LIGHT' SILVER GRASS 1 GAL. 48" O.C. M

MUHLENBERGIA E.
'EL TORO' BULL GRASS 1 GAL. 36" O.C. L

OLEA EUROPEA
'MONTRA' LITTLE OLLIE 5 GAL. 48" O.C. L

RHAPHIOLEPIS
UMBELLATA 'MINOR'

DWARF YEDDO
HAWTHORN 5 GAL. 30" O.C. L

ROSMARINUS O.
'PROSTRATUS'

PROSTRATE
ROSEMARY 1 GAL. 24" O.C. L

SESLERIA
AUTUMNALIS
'GREENLEE'

GREENLEE
MOOR GRASS 1 GAL. 24" O.C. L

TEUCRIUM
CHAMAEDRYS

WALL
GERMANDER 5 GAL. 30" O.C. L

WESTRINGIA
FRUTICOSA 'MUNDI'

MUNDI COAST
ROSEMARY 5 GAL. 42" O.C. L

WATER USE KEY:

TREE SCHEDULE
SYMBOL BOTANICAL NAME COMMON NAME MINIMUM

SIZE FORM WATER
USE

TREES

CERCIS
CANADENSIS
'FOREST PANSY'

FOREST PANSY
REDBUD

24" BOX
9'H X 4'W
36" BOX

12'H X 5'W

STD. M

JACARANDA
ACUTIFOLIA JACARANDA 24" BOX STD. M

PINUS HALEPENSIS ALLEPO PINE 24" BOX
8'H X 4'W STD. L

PLATANUS
RACEMOSA

CALIFORNIA
SYCAMORE

24" BOX
10'H X 4'W

36" BOX
10'H X 4'W

STD. M

QUERCUS
AGRIFOLIA

COAST LIVE
OAK

24" BOX
8'H X 3'W STD. L

ULMUS
PARVIFLORA
'TRUE GREEN'

TRUE GREEN
EVERGREEN
ELM

24" BOX
10' H X 4'

W
STD. M

OLEA EUROPAEA
'SWAN HILL'

SWAN HILL
OLIVE

36/48"
BOX STD. M

LAGERSTROEMIA
'NATCHEZ'

NATCHEZ
CRAPE MYRTLE -- -- --

WATER USE KEY:

PARKING LOT LANDSCAPE TABULATIONS

· PROVIDED PARKING SPACE: 622 STALLS
· REQUIRED PARKING TREES: 622/4 = 155.5
· PROVIDED PARKING TREES: 164
· PROPOSED PARKING LOT AREA: 104.356 SF.
· PROPOSED PARKING LOT LANDSCAPED AREA: 26,339 SF.
· REQUIRED LANDSCAPE COVERAGE: 5%
· PROVIDED LANDSCAPE COVERAGE: 25 %

WATER CONSERVATION STATEMENT
ALL LANDSCAPED AREAS HAVE BEEN DESIGNED AND INSTALLED UTILIZING CURRENT IRRIGATION EQUIPMENT AND DESIGN
METHODS STANDARD IN THE LANDSCAPE INDUSTRY.

IRRIGATION SYSTEMS AT THIS TIME HAVE BEEN DESIGNED USING POTABLE WATER.

IRRIGATION DESIGN METHODS INCLUDE THE FOLLOWING:
EACH PLANT TYPE GROUP IS SEPARATED INTO COMPARABLE HYDROZONES. AUTOMATIC CONTROLLERS ARE EQUIPPED WITH A
RAIN SHUT-OFF DEVICE.

IRRIGATION HEADS ARE PLACED AT NO MORE THAN THE MANUFACTURED RECOMMENDED SPACING.  SPRAY HEADS HAVE
INDIVIDUAL RADIUS ADJUSTMENTS, POP-UP CAPABILITIES, AND IN HEAD ANTI-DRAIN VALVES IN PLANTING AREAS WITH GRADES
IN EXCESS OF 5% SLOPE, MAINTENANCE SCHEDULE.

IRRIGATION SYSTEM SHALL BE CHECKED MONTHLY DURING THE FIRST YEAR AFTER INSTALLATION. IT SHALL INCLUDE
CHECKING AND ADJUSTING NOZZLES FOR OVERSPAY AND CLOGGING, CLEANING OF SCREENS IN HEADS, RESETTING
AUTOMATIC CONTROLLER PER SEASON REQUIREMENT, REPAIRING ANY EQUIPMENT AS NECESSARY.

LANDSCAPE MAINTENANCE AND IRRIGATION SCHEDULING:
A. FOR THE EFFICIENT USE OF WATER, ALL IRRIGATION SCHEDULES SHALL BE DEVELOPED, MANAGED, AND EVALUATED TO

UTILIZE THE MINIMUM AMOUNT OF WATER REQUIRED TO MAINTAIN PLANT HEALTH.
B. LANDSCAPE AND IRRIGATION MAINTENANCE SCHEDULE. LANDSCAPES SHALL BE MAINTAINED TO ENSURE WATER USE

EFFICIENCY. A REGULAR MAINTENANCE SCHEDULE SHALL BE SUBMITTED WITH THE CERTIFICATE OF COMPLETION TO THE
PLANNING DIVISION, PROPERTY OWNER, AND WATER PURVEYOR (IF APPLICABLE).

IRRIGATION AUDIT , IRRIGATION SURVEY , AND IRRIGATION WATER USE ANALYSIS
A. ALL LANDSCAPE IRRIGATION AUDITS SHALL BE CONDUCTED BY A LOCAL AGENCY LANDSCAPE IRRIGATION AUDITOR OR A

THIRD PARTY CERTIFIED LANDSCAPE IRRIGATION AUDITOR. LANDSCAPE AUDITS SHALL NOT BE CONDUCTED BY THE
PERSON WHO DESIGNED THE LANDSCAPE OR INSTALLED THE LANDSCAPE.

B. IN LARGE PROJECTS OR PROJECTS WITH MULTIPLE LANDSCAPE INSTALLATIONS (I.E., PRODUCTION HOME
DEVELOPMENTS) AN AUDITING RATE OF ONE IN SEVEN LOTS OR APPROXIMATELY 15 PERCENT WILL SATISFY THIS
REQUIREMENT.

C. FOR NEW CONSTRUCTION AND REHABILITATED LANDSCAPE PROJECTS INSTALLED AFTER DECEMBER 1, 2015, AS
DESCRIBED IN SECTION 19.570.020:
· THE PROJECT APPLICANT SHALL SUBMIT AN IRRIGATION AUDIT REPORT WITH THE CERTIFICATE OF COMPLETION TO

THE LOCAL AGENCY THAT MAY INCLUDE, BUT IS NOT LIMITED TO: INSPECTION, SYSTEM TUNE-UP, SYSTEM TEST WITH
DISTRIBUTION UNIFORMITY, REPORTING OVERSPRAY OR RUN OFF THAT CAUSES OVERLAND FLOW, AND
PREPARATION OF AN IRRIGATION SCHEDULE, INCLUDING CONFIGURING IRRIGATION CONTROLLERS WITH
APPLICATION RATE, SOIL TYPES, PLANT FACTORS, SLOPE, EXPOSURE AND ANY OTHER FACTORS NECESSARY FOR
ACCURATE PROGRAMMING.

· THE CITY SHALL ADMINISTER PROGRAMS THAT MAY INCLUDE, BUT NOT BE LIMITED TO, IRRIGATION WATER USE
ANALYSIS, IRRIGATION AUDITS, AND IRRIGATION SURVEYS FOR COMPLIANCE WITH THE MAXIMUM APPLIED WATER
ALLOWANCE.

EXISTING LANDSCAPES:
A. THIS SECTION SHALL APPLY TO ALL EXISTING LANDSCAPES THAT WERE INSTALLED BEFORE DECEMBER 1, 2015 AND ARE

OVER ONE ACRE IN SIZE.
· FOR ALL LANDSCAPES THAT HAVE A DEDICATED WATER METER, THE WATER PURVEYOR SHALL ADMINISTER

PROGRAMS THAT MAY INCLUDE, BUT NOT BE LIMITED TO, IRRIGATION WATER USE ANALYSES, IRRIGATION SURVEYS,
IRRIGATION AUDITS, AND IRRIGATION EQUIPMENT REBATES TO EVALUATE WATER USE AND PROVIDE
RECOMMENDATIONS AS NECESSARY TO REDUCE LANDSCAPE WATER USE TO A LEVEL THAT DOES NOT EXCEED THE
MAXIMUM APPLIED WATER ALLOWANCE (MAWA) FOR EXISTING LANDSCAPES. THE MAWA FOR EXISTING LANDSCAPES
SHALL BE CALCULATED AS: MAWA = (0.8)(ET O )(LA)(0.62).

· FOR ALL LANDSCAPES THAT DO NOT HAVE A DEDICATED WATER METER, THE WATER PURVEYOR SHALL ADMINISTER
PROGRAMS THAT MAY INCLUDE, BUT NOT BE LIMITED TO, IRRIGATION WATER USE ANALYSES, IRRIGATION SURVEYS,
IRRIGATION AUDITS, AND IRRIGATION EQUIPMENT REBATES TO EVALUATE WATER USE AND PROVIDE
RECOMMENDATIONS AS NECESSARY IN ORDER TO PREVENT WATER WASTE.

B. WATER WASTE RESULTING FROM INEFFICIENT LANDSCAPE IRRIGATION SHALL BE PREVENTED BY PROPER IRRIGATION
SCHEDULING, PROHIBITING RUNOFF FROM LEAVING THE TARGET LANDSCAPE DUE TO LOW HEAD DRAINAGE, OVERSPRAY,
OR OTHER SIMILAR CONDITIONS WHERE WATER FLOWS ONTO ADJACENT PROPERTY, NON-IRRIGATED AREAS, WALKS,
ROADWAYS, PARKING LOTS, OR STRUCTURES.

DISCLOSURE STATEMENT EFFECTIVE PRECIPITATION:
THE IRRIGATION DESIGN DOES NOT ASSUME THAT A PART OF THE ESTIMATED TOTAL WATER USE WILL BE PROVIDED BY
ANNUAL RAINFALL.  SINCE DESIGN PARAMETERS SUCH AS MEDIUM WATER USE PLANT MATERIAL AND EFFICIENCY OF DESIGN IS
BEING PROPOSED THE CALCULATION DOES NOT USE EFFECTIVE PRECIPITATION AND SINCE THE ESTIMATED TOTAL WATER USE
IS LOSS THAN THE MAXIMUM ALLOWABLE (MAWA).

NEW PLANT MATERIAL AND IRRIGATION

EXISTING PLANT MATERIAL AND IRRIGATION TO REMAIN
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SHEET NO. DESCRIPTION SCALE

L1.1 OVERALL LANDSCAPE PLAN & LEGEND 1:80

L2.1 PREMINARY LANDSCAPE PLAN-NORTH 1:40

L2.2 PREMINARY LANDSCAPE PLAN-SOUTH 1:40

L3.1 ENLARGEMENT PLAN-HEALING GARDEN & ARRIVAL PLAZA 1:20

L3.2 ENLARGEMENT PLAN-NORTH GARDEN 1:20

L4.1 LANDSCAPE IMAGERY --

L5.1 TREE DISPOSITION PLAN 1:80

L6.1 LANDSCAPE LAYOUT PLAN-NORTH 1:40

L6.2 LANDSCAPE LAYOUT PLAN-SOUTH 1:40

L7.1 MAGNOLIA LANDSCAPE SECTIONS AS
SHOWN

L7.2 MAGNOLIA LANDSCAPE SECTIONS AS
SHOWN

ENHANCED PROJECT ENTRANCE
WITH TIERED LANDSCAPE APPROACH

ENHANCED PROJECT ENTRANCE
WITH TIERED LANDSCAPE APPROACH

ENHANCED PROJECT CORNER
WITH TIERED LANDSCAPE APPROACH

***PLANT MATERIAL ALONG STREET FRONTAGE SHALL BE MINIMUM 5-GALLON SIZE

OVERALL LANDSCAPE
PLAN & LEGEND

L1.1
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TREE SCHEDULE
SYMBOL BOTANICAL NAME COMMON NAME MINIMUM

SIZE FORM WATER
USE

TREES

CERCIS
CANADENSIS
'FOREST PANSY'

FOREST PANSY
REDBUD

24" BOX
9'H X 4'W
36" BOX

12'H X 5'W

STD. M

JACARANDA
ACUTIFOLIA JACARANDA 24" BOX STD. M

PINUS HALEPENSIS ALLEPO PINE 24" BOX
8'H X 4'W STD. L

PLATANUS
RACEMOSA

CALIFORNIA
SYCAMORE

24" BOX
10'H X 4'W

36" BOX
10'H X 4'W

STD. M

QUERCUS
AGRIFOLIA

COAST LIVE
OAK

24" BOX
8'H X 3'W STD. L

ULMUS
PARVIFLORA
'TRUE GREEN'

TRUE GREEN
EVERGREEN
ELM

24" BOX
10' H X 4'

W
STD. M

OLEA EUROPAEA
'SWAN HILL'

SWAN HILL
OLIVE

36/48"
BOX STD. M

LAGERSTROEMIA
'NATCHEZ'

NATCHEZ
CRAPE MYRTLE -- -- --

WATER USE KEY:
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TREE SCHEDULE
SYMBOL BOTANICAL NAME COMMON NAME MINIMUM

SIZE FORM WATER
USE

TREES

CERCIS
CANADENSIS
'FOREST PANSY'

FOREST PANSY
REDBUD

24" BOX
9'H X 4'W
36" BOX

12'H X 5'W

STD. M

JACARANDA
ACUTIFOLIA JACARANDA 24" BOX STD. M

PINUS HALEPENSIS ALLEPO PINE 24" BOX
8'H X 4'W STD. L

PLATANUS
RACEMOSA

CALIFORNIA
SYCAMORE

24" BOX
10'H X 4'W

36" BOX
10'H X 4'W

STD. M

QUERCUS
AGRIFOLIA

COAST LIVE
OAK

24" BOX
8'H X 3'W STD. L

ULMUS
PARVIFLORA
'TRUE GREEN'

TRUE GREEN
EVERGREEN
ELM

24" BOX
10' H X 4'

W
STD. M

OLEA EUROPAEA
'SWAN HILL'

SWAN HILL
OLIVE

36/48"
BOX STD. M

LAGERSTROEMIA
'NATCHEZ'

NATCHEZ
CRAPE MYRTLE -- -- --

WATER USE KEY:
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NATURAL CONCRETE PAVING WITH ALTERNATING
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BRIDGE ABOVE
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SMALL FLOWERING TREE
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NOT A
PART

NOT A
PART

EXISTING TREE LEGEND (ONSITE)

SYMBOL BOTANICAL NAME COMMON NAME

TREES

CINNAMOMUM
CAMPHORA CAMPHOR TREE

CUPANIOPSIS
ANACARDIOIDES

CARROTWOOD
TREE

PROSOPIS SPP. MESQUITE TREE

EUCALYPTUS
SIDEROXYLON

RED IRONBARK
TREE

JACARANDA
MIMOSIFOLIA JACARANDA TREE

LIGUSTRUM
OVALIFOLIUM CALIFORNIA PRIVET

MAGNOLIA
GRANDIFLORA MAGNOLIA TREE

PERSEA AMERICANA AVACADO TREE

PHOENIX DACTYLIFERA DATE PALM

SYAGRUS
ROMANZOFFIANUM QUEEN PALM

TRACHYCARPUS
FORTUNE WINDMILL PALM

PODOCARPUS
GRACILIOR FERN PINE

SCHINUS MOLLE PEPPER TREE

ULMUS SPP. ELM TREE

ACER SPP. MAPLE TREE

LAGERSTROEMIA
INDICA CREPE MYRTLE

EXISTING TREE LEGEND (OFFSITE)

SYMBOL BOTANICAL NAME COMMON NAME

TREES

GREVILLEA ROBUSTA SOUTHERN SILKY
OAK

PLATANUS X
ACERIFOLIA

LONDON PLANE
TREE

MAGNOLIA
GRANDIFLORA MAGNOLIA TREE

WASHINGTONIA
FILIFERA

CALIFORNIA FAN
PALM

WASHINGTONIA
ROBUSTA MEXICAN FAN PALM

EXISTING TREE TO BE PROTECTED IN PLACE.

LEGEND

EXISTING TREE TO BE REMOVED.
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WALK
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1. ALL GRADING SHALL CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17 ALL GRADING SHALL CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17  GRADING SHALL CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17 GRADING SHALL CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17  SHALL CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17 SHALL CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17  CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17 CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17  TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17 TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17  THE  RIVERSIDE MUNICIPAL CODE, TITLE 17 THE  RIVERSIDE MUNICIPAL CODE, TITLE 17   RIVERSIDE MUNICIPAL CODE, TITLE 17  RIVERSIDE MUNICIPAL CODE, TITLE 17 RIVERSIDE MUNICIPAL CODE, TITLE 17  MUNICIPAL CODE, TITLE 17 MUNICIPAL CODE, TITLE 17  CODE, TITLE 17 CODE, TITLE 17  TITLE 17 TITLE 17  17 17 AND THE CURRENT CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING  THE CURRENT CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING THE CURRENT CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING  CURRENT CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING CURRENT CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING  CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING  ADOPTED  EDITION OF THE CALIFORNIA BUILDING ADOPTED  EDITION OF THE CALIFORNIA BUILDING   EDITION OF THE CALIFORNIA BUILDING  EDITION OF THE CALIFORNIA BUILDING EDITION OF THE CALIFORNIA BUILDING  OF THE CALIFORNIA BUILDING OF THE CALIFORNIA BUILDING  THE CALIFORNIA BUILDING THE CALIFORNIA BUILDING  CALIFORNIA BUILDING CALIFORNIA BUILDING  BUILDING BUILDING CODE. 2. ALL PROVISIONS OF THE PRELIMINARY SOILS REPORT PREPARED BY DATED ALL PROVISIONS OF THE PRELIMINARY SOILS REPORT PREPARED BY DATED  PROVISIONS OF THE PRELIMINARY SOILS REPORT PREPARED BY DATED PROVISIONS OF THE PRELIMINARY SOILS REPORT PREPARED BY DATED  OF THE PRELIMINARY SOILS REPORT PREPARED BY DATED OF THE PRELIMINARY SOILS REPORT PREPARED BY DATED  THE PRELIMINARY SOILS REPORT PREPARED BY DATED THE PRELIMINARY SOILS REPORT PREPARED BY DATED  PRELIMINARY SOILS REPORT PREPARED BY DATED PRELIMINARY SOILS REPORT PREPARED BY DATED  SOILS REPORT PREPARED BY DATED SOILS REPORT PREPARED BY DATED  REPORT PREPARED BY DATED REPORT PREPARED BY DATED  PREPARED BY DATED PREPARED BY DATED  BY DATED BY DATED  DATED DATED  SHALL BE COMPLIED WITH DURING GRADING OPERATIONS. CITY SHALL BE COMPLIED WITH DURING GRADING OPERATIONS. CITY  BE COMPLIED WITH DURING GRADING OPERATIONS. CITY BE COMPLIED WITH DURING GRADING OPERATIONS. CITY  COMPLIED WITH DURING GRADING OPERATIONS. CITY COMPLIED WITH DURING GRADING OPERATIONS. CITY  WITH DURING GRADING OPERATIONS. CITY WITH DURING GRADING OPERATIONS. CITY  DURING GRADING OPERATIONS. CITY DURING GRADING OPERATIONS. CITY  GRADING OPERATIONS. CITY GRADING OPERATIONS. CITY  OPERATIONS. CITY OPERATIONS. CITY  CITY CITY BUSINESS TAX CERTIF. NO.  , EXP. DATE  .   , EXP. DATE  . , EXP. DATE  .   . . 3. THIS PLAN IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE THIS PLAN IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE  PLAN IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE PLAN IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE  IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE  FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE  GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE  PURPOSES ONLY AND IS NOT TO BE USED FOR THE PURPOSES ONLY AND IS NOT TO BE USED FOR THE  ONLY AND IS NOT TO BE USED FOR THE ONLY AND IS NOT TO BE USED FOR THE  AND IS NOT TO BE USED FOR THE AND IS NOT TO BE USED FOR THE  IS NOT TO BE USED FOR THE IS NOT TO BE USED FOR THE  NOT TO BE USED FOR THE NOT TO BE USED FOR THE  TO BE USED FOR THE TO BE USED FOR THE  BE USED FOR THE BE USED FOR THE  USED FOR THE USED FOR THE  FOR THE FOR THE  THE THE PURPOSE OF CONSTRUCTING ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE  OF CONSTRUCTING ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE OF CONSTRUCTING ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE  CONSTRUCTING ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE CONSTRUCTING ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE  ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE    OR OFF-SITE IMPROVEMENTS. ISSUANCE   OR OFF-SITE IMPROVEMENTS. ISSUANCE  OR OFF-SITE IMPROVEMENTS. ISSUANCE OR OFF-SITE IMPROVEMENTS. ISSUANCE  OFF-SITE IMPROVEMENTS. ISSUANCE OFF-SITE IMPROVEMENTS. ISSUANCE  IMPROVEMENTS. ISSUANCE IMPROVEMENTS. ISSUANCE  ISSUANCE ISSUANCE OF A PERMIT BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF  A PERMIT BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF A PERMIT BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF  PERMIT BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF PERMIT BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF  BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF  ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF  THIS PLAN DOES NOT CONSTITUTE APPROVAL OF THIS PLAN DOES NOT CONSTITUTE APPROVAL OF  PLAN DOES NOT CONSTITUTE APPROVAL OF PLAN DOES NOT CONSTITUTE APPROVAL OF  DOES NOT CONSTITUTE APPROVAL OF DOES NOT CONSTITUTE APPROVAL OF  NOT CONSTITUTE APPROVAL OF NOT CONSTITUTE APPROVAL OF  CONSTITUTE APPROVAL OF CONSTITUTE APPROVAL OF  APPROVAL OF APPROVAL OF  OF OF DRIVEWAY LOCATIONS OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR  LOCATIONS OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR LOCATIONS OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR  OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR  SIZES, PARKING LOT STRUCTURAL SECTIONS OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR  PARKING LOT STRUCTURAL SECTIONS OR PARKING LOT STRUCTURAL SECTIONS OR  LOT STRUCTURAL SECTIONS OR LOT STRUCTURAL SECTIONS OR  STRUCTURAL SECTIONS OR STRUCTURAL SECTIONS OR  SECTIONS OR SECTIONS OR  OR OR LAYOUT, ADA-RELATED REQUIREMENTS, BUILDING LOCATIONS OR FOUNDATIONS,  ADA-RELATED REQUIREMENTS, BUILDING LOCATIONS OR FOUNDATIONS, ADA-RELATED REQUIREMENTS, BUILDING LOCATIONS OR FOUNDATIONS,  REQUIREMENTS, BUILDING LOCATIONS OR FOUNDATIONS, REQUIREMENTS, BUILDING LOCATIONS OR FOUNDATIONS,  BUILDING LOCATIONS OR FOUNDATIONS, BUILDING LOCATIONS OR FOUNDATIONS,  LOCATIONS OR FOUNDATIONS, LOCATIONS OR FOUNDATIONS,  OR FOUNDATIONS, OR FOUNDATIONS,  FOUNDATIONS, FOUNDATIONS, WALLS, CURBING, OFF-SITE DRAINAGE FACILITIES OR OTHER ITEMS NOT  CURBING, OFF-SITE DRAINAGE FACILITIES OR OTHER ITEMS NOT CURBING, OFF-SITE DRAINAGE FACILITIES OR OTHER ITEMS NOT  OFF-SITE DRAINAGE FACILITIES OR OTHER ITEMS NOT OFF-SITE DRAINAGE FACILITIES OR OTHER ITEMS NOT  DRAINAGE FACILITIES OR OTHER ITEMS NOT DRAINAGE FACILITIES OR OTHER ITEMS NOT  FACILITIES OR OTHER ITEMS NOT FACILITIES OR OTHER ITEMS NOT  OR OTHER ITEMS NOT OR OTHER ITEMS NOT  OTHER ITEMS NOT OTHER ITEMS NOT  ITEMS NOT ITEMS NOT  NOT NOT RELATED DIRECTLY TO THE BASIC GRADING OPERATION. ON-SITE  DIRECTLY TO THE BASIC GRADING OPERATION. ON-SITE DIRECTLY TO THE BASIC GRADING OPERATION. ON-SITE  TO THE BASIC GRADING OPERATION. ON-SITE TO THE BASIC GRADING OPERATION. ON-SITE  THE BASIC GRADING OPERATION. ON-SITE THE BASIC GRADING OPERATION. ON-SITE  BASIC GRADING OPERATION. ON-SITE BASIC GRADING OPERATION. ON-SITE  GRADING OPERATION. ON-SITE GRADING OPERATION. ON-SITE  OPERATION. ON-SITE OPERATION. ON-SITE  ON-SITE ON-SITE IMPROVEMENTS SHALL BE CONSTRUCTED FROM APPROVED BUILDING PERMIT  SHALL BE CONSTRUCTED FROM APPROVED BUILDING PERMIT SHALL BE CONSTRUCTED FROM APPROVED BUILDING PERMIT  BE CONSTRUCTED FROM APPROVED BUILDING PERMIT BE CONSTRUCTED FROM APPROVED BUILDING PERMIT  CONSTRUCTED FROM APPROVED BUILDING PERMIT CONSTRUCTED FROM APPROVED BUILDING PERMIT  FROM APPROVED BUILDING PERMIT FROM APPROVED BUILDING PERMIT  APPROVED BUILDING PERMIT APPROVED BUILDING PERMIT  BUILDING PERMIT BUILDING PERMIT  PERMIT PERMIT PLANS. OFF-SITE IMPROVEMENTS SHALL BE CONSTRUCTED FROM PLANS  OFF-SITE IMPROVEMENTS SHALL BE CONSTRUCTED FROM PLANS OFF-SITE IMPROVEMENTS SHALL BE CONSTRUCTED FROM PLANS  IMPROVEMENTS SHALL BE CONSTRUCTED FROM PLANS IMPROVEMENTS SHALL BE CONSTRUCTED FROM PLANS  SHALL BE CONSTRUCTED FROM PLANS SHALL BE CONSTRUCTED FROM PLANS  BE CONSTRUCTED FROM PLANS BE CONSTRUCTED FROM PLANS  CONSTRUCTED FROM PLANS CONSTRUCTED FROM PLANS  FROM PLANS FROM PLANS  PLANS PLANS APPROVED FOR THIS PURPOSE BY THE PUBLIC WORKS DEPARTMENT. 4. CERTIFICATION FROM THE REGISTERED (CIVIL CERTIFICATION FROM THE REGISTERED (CIVIL  FROM THE REGISTERED (CIVIL FROM THE REGISTERED (CIVIL  THE REGISTERED (CIVIL THE REGISTERED (CIVIL  REGISTERED (CIVIL REGISTERED (CIVIL  (CIVIL (CIVIL ENGINEER/ARCHITECT/LANDSCAPE ARCHITECT) STATING THAT THE GRADING HAS  ARCHITECT) STATING THAT THE GRADING HAS ARCHITECT) STATING THAT THE GRADING HAS  STATING THAT THE GRADING HAS STATING THAT THE GRADING HAS  THAT THE GRADING HAS THAT THE GRADING HAS  THE GRADING HAS THE GRADING HAS  GRADING HAS GRADING HAS  HAS HAS BEEN COMPLETED PER THE APPROVED PLAN, AND A COMPACTION REPORT FROM  COMPLETED PER THE APPROVED PLAN, AND A COMPACTION REPORT FROM COMPLETED PER THE APPROVED PLAN, AND A COMPACTION REPORT FROM  PER THE APPROVED PLAN, AND A COMPACTION REPORT FROM PER THE APPROVED PLAN, AND A COMPACTION REPORT FROM  THE APPROVED PLAN, AND A COMPACTION REPORT FROM THE APPROVED PLAN, AND A COMPACTION REPORT FROM  APPROVED PLAN, AND A COMPACTION REPORT FROM APPROVED PLAN, AND A COMPACTION REPORT FROM  PLAN, AND A COMPACTION REPORT FROM PLAN, AND A COMPACTION REPORT FROM  AND A COMPACTION REPORT FROM AND A COMPACTION REPORT FROM  A COMPACTION REPORT FROM A COMPACTION REPORT FROM  COMPACTION REPORT FROM COMPACTION REPORT FROM  REPORT FROM REPORT FROM  FROM FROM THE SOIL ENGINEER FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING  SOIL ENGINEER FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING SOIL ENGINEER FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING  ENGINEER FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING ENGINEER FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING  FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING  FILL AREAS ARE REQUIRED PRIOR TO BUILDING FILL AREAS ARE REQUIRED PRIOR TO BUILDING  AREAS ARE REQUIRED PRIOR TO BUILDING AREAS ARE REQUIRED PRIOR TO BUILDING  ARE REQUIRED PRIOR TO BUILDING ARE REQUIRED PRIOR TO BUILDING  REQUIRED PRIOR TO BUILDING REQUIRED PRIOR TO BUILDING  PRIOR TO BUILDING PRIOR TO BUILDING  TO BUILDING TO BUILDING  BUILDING BUILDING PERMITS BEING ISSUED. 5. CONTRACTOR IS RESPONSIBLE FOR EROSION, DUST AND TEMPORARY  DRAINAGE  CONTRACTOR IS RESPONSIBLE FOR EROSION, DUST AND TEMPORARY  DRAINAGE   IS RESPONSIBLE FOR EROSION, DUST AND TEMPORARY  DRAINAGE  IS RESPONSIBLE FOR EROSION, DUST AND TEMPORARY  DRAINAGE   RESPONSIBLE FOR EROSION, DUST AND TEMPORARY  DRAINAGE  RESPONSIBLE FOR EROSION, DUST AND TEMPORARY  DRAINAGE   FOR EROSION, DUST AND TEMPORARY  DRAINAGE  FOR EROSION, DUST AND TEMPORARY  DRAINAGE   EROSION, DUST AND TEMPORARY  DRAINAGE  EROSION, DUST AND TEMPORARY  DRAINAGE   DUST AND TEMPORARY  DRAINAGE  DUST AND TEMPORARY  DRAINAGE   AND TEMPORARY  DRAINAGE  AND TEMPORARY  DRAINAGE   TEMPORARY  DRAINAGE  TEMPORARY  DRAINAGE    DRAINAGE   DRAINAGE  DRAINAGE  CONTROL  DURING  GRADING  OPERATIONS. A. ALL MANUFACTURED SLOPES IN EXCESS OF 5 FEET IN VERTICAL HEIGHT ALL MANUFACTURED SLOPES IN EXCESS OF 5 FEET IN VERTICAL HEIGHT ARE TO BE PROTECTED FROM EROSION DURING ROUGH GRADING OPERATIONS AND, THEREAFTER, UNTIL INSTALLATION OF FINAL GROUNDCOVER. (SEE LANDSCAPE PLANS FOR FINAL GROUNDCOVER). B. ALL SLOPE PROTECTION SWALES TO BE CONSTRUCTED AT THE SAME TIME AS ALL SLOPE PROTECTION SWALES TO BE CONSTRUCTED AT THE SAME TIME AS BANKS ARE GRADED. C. THE DEVELOPER AND HIS CONTRACTOR ARE RESPONSIBLE FOR THE DEVELOPER AND HIS CONTRACTOR ARE RESPONSIBLE FOR IMPLEMENTATION AND MAINTENANCE OF THE EROSION CONTROL MEASURES SHOWN ON THIS PLAN AND SWPPP AND ALSO TO PROVIDE ANY ADDITIONAL EROSION CONTROL MEASURES (E.G., HYDROSEEDING, MULCHING OF STRAW, GRAVEL-BAGGING, DIVERSION DITCHES, RETENTION BASINS, ETC.) DICTATED BY FIELD CONDITIONS TO PREVENT EROSION AND/OR THE INTRODUCTION OF DIRT, MUD OR DEBRIS INTO EXISTING PUBLIC STREETS AND/OR ONTO ADJACENT PROPERTIES DURING ANY PHASE OF CONSTRUCTION OPERATIONS. SPECIAL ATTENTION SHALL BE GIVEN TO ADDITIONAL EROSION CONTROL MEASURES NOTED ABOVE DURING THE PERIOD OCTOBER 1 TO MAY 31. D. AFTER A RAINSTORM, ALL SILT AND DEBRIS SHALL BE REMOVED FROM AFTER A RAINSTORM, ALL SILT AND DEBRIS SHALL BE REMOVED FROM CHECK BERMS AND CHECK DAMS. SILT AND DEBRIS SHALL BE REMOVED FROM CITY OF RIVERSIDE STREETS. THIS REQUIREMENT SHALL REMAIN IN EFFECT UNTIL CITY ACCEPTANCE OF THIS PROJECT. 6. ANY ON-SITE RETAINING WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET ANY ON-SITE RETAINING WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET  ON-SITE RETAINING WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET ON-SITE RETAINING WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET  RETAINING WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET RETAINING WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET  WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET  SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET  ON THIS PLAN THAT ARE UNDER 3 FEET ON THIS PLAN THAT ARE UNDER 3 FEET  THIS PLAN THAT ARE UNDER 3 FEET THIS PLAN THAT ARE UNDER 3 FEET  PLAN THAT ARE UNDER 3 FEET PLAN THAT ARE UNDER 3 FEET  THAT ARE UNDER 3 FEET THAT ARE UNDER 3 FEET  ARE UNDER 3 FEET ARE UNDER 3 FEET  UNDER 3 FEET UNDER 3 FEET  3 FEET 3 FEET  FEET FEET IN HEIGHT AND SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT  HEIGHT AND SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT HEIGHT AND SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT  AND SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT AND SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT  SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT  A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT  SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT  OR THAT ARE OVER 3 FEET IN HEIGHT OR THAT ARE OVER 3 FEET IN HEIGHT  THAT ARE OVER 3 FEET IN HEIGHT THAT ARE OVER 3 FEET IN HEIGHT  ARE OVER 3 FEET IN HEIGHT ARE OVER 3 FEET IN HEIGHT  OVER 3 FEET IN HEIGHT OVER 3 FEET IN HEIGHT  3 FEET IN HEIGHT 3 FEET IN HEIGHT  FEET IN HEIGHT FEET IN HEIGHT  IN HEIGHT IN HEIGHT  HEIGHT HEIGHT REQUIRE SEPARATE REVIEW, APPROVAL AND A BUILDING PERMIT FROM THE  SEPARATE REVIEW, APPROVAL AND A BUILDING PERMIT FROM THE SEPARATE REVIEW, APPROVAL AND A BUILDING PERMIT FROM THE  REVIEW, APPROVAL AND A BUILDING PERMIT FROM THE REVIEW, APPROVAL AND A BUILDING PERMIT FROM THE  APPROVAL AND A BUILDING PERMIT FROM THE APPROVAL AND A BUILDING PERMIT FROM THE  AND A BUILDING PERMIT FROM THE AND A BUILDING PERMIT FROM THE  A BUILDING PERMIT FROM THE A BUILDING PERMIT FROM THE  BUILDING PERMIT FROM THE BUILDING PERMIT FROM THE  PERMIT FROM THE PERMIT FROM THE  FROM THE FROM THE  THE THE BUILDING AND SAFETY DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY  AND SAFETY DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY AND SAFETY DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY  SAFETY DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY SAFETY DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY  DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY  COMMUNITY DEVELOPMENT DEPARTMENT. ANY COMMUNITY DEVELOPMENT DEPARTMENT. ANY  DEVELOPMENT DEPARTMENT. ANY DEVELOPMENT DEPARTMENT. ANY  DEPARTMENT. ANY DEPARTMENT. ANY  ANY ANY NECESSARY RETAINING WALLS ON THE PERIMETER OF THIS SITE SHALL BE IN  RETAINING WALLS ON THE PERIMETER OF THIS SITE SHALL BE IN RETAINING WALLS ON THE PERIMETER OF THIS SITE SHALL BE IN  WALLS ON THE PERIMETER OF THIS SITE SHALL BE IN WALLS ON THE PERIMETER OF THIS SITE SHALL BE IN  ON THE PERIMETER OF THIS SITE SHALL BE IN ON THE PERIMETER OF THIS SITE SHALL BE IN  THE PERIMETER OF THIS SITE SHALL BE IN THE PERIMETER OF THIS SITE SHALL BE IN  PERIMETER OF THIS SITE SHALL BE IN PERIMETER OF THIS SITE SHALL BE IN  OF THIS SITE SHALL BE IN OF THIS SITE SHALL BE IN  THIS SITE SHALL BE IN THIS SITE SHALL BE IN  SITE SHALL BE IN SITE SHALL BE IN  SHALL BE IN SHALL BE IN  BE IN BE IN  IN IN PLACE AND APPROVED BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF  AND APPROVED BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF AND APPROVED BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF  APPROVED BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF APPROVED BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF  BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF  THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF  BUILDING INSPECTOR PRIOR TO ISSUANCE OF BUILDING INSPECTOR PRIOR TO ISSUANCE OF  INSPECTOR PRIOR TO ISSUANCE OF INSPECTOR PRIOR TO ISSUANCE OF  PRIOR TO ISSUANCE OF PRIOR TO ISSUANCE OF  TO ISSUANCE OF TO ISSUANCE OF  ISSUANCE OF ISSUANCE OF  OF OF THE GRADING PERMIT. APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM  GRADING PERMIT. APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM GRADING PERMIT. APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM  PERMIT. APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM PERMIT. APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM  APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM  SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM  GRADING WITH 1 1/2:1 MAXIMUM GRADING WITH 1 1/2:1 MAXIMUM  WITH 1 1/2:1 MAXIMUM WITH 1 1/2:1 MAXIMUM  1 1/2:1 MAXIMUM 1 1/2:1 MAXIMUM  1/2:1 MAXIMUM 1/2:1 MAXIMUM  MAXIMUM MAXIMUM SLOPES TO WITHIN 2 FEET OF THE ADJACENT PROPERTY LINE MAY BE  TO WITHIN 2 FEET OF THE ADJACENT PROPERTY LINE MAY BE TO WITHIN 2 FEET OF THE ADJACENT PROPERTY LINE MAY BE  WITHIN 2 FEET OF THE ADJACENT PROPERTY LINE MAY BE WITHIN 2 FEET OF THE ADJACENT PROPERTY LINE MAY BE  2 FEET OF THE ADJACENT PROPERTY LINE MAY BE 2 FEET OF THE ADJACENT PROPERTY LINE MAY BE  FEET OF THE ADJACENT PROPERTY LINE MAY BE FEET OF THE ADJACENT PROPERTY LINE MAY BE  OF THE ADJACENT PROPERTY LINE MAY BE OF THE ADJACENT PROPERTY LINE MAY BE  THE ADJACENT PROPERTY LINE MAY BE THE ADJACENT PROPERTY LINE MAY BE  ADJACENT PROPERTY LINE MAY BE ADJACENT PROPERTY LINE MAY BE  PROPERTY LINE MAY BE PROPERTY LINE MAY BE  LINE MAY BE LINE MAY BE  MAY BE MAY BE  BE BE ACCEPTABLE TO ALLOW FOR ISSUANCE OF A GRADING PERMIT PRIOR TO  TO ALLOW FOR ISSUANCE OF A GRADING PERMIT PRIOR TO TO ALLOW FOR ISSUANCE OF A GRADING PERMIT PRIOR TO  ALLOW FOR ISSUANCE OF A GRADING PERMIT PRIOR TO ALLOW FOR ISSUANCE OF A GRADING PERMIT PRIOR TO  FOR ISSUANCE OF A GRADING PERMIT PRIOR TO FOR ISSUANCE OF A GRADING PERMIT PRIOR TO  ISSUANCE OF A GRADING PERMIT PRIOR TO ISSUANCE OF A GRADING PERMIT PRIOR TO  OF A GRADING PERMIT PRIOR TO OF A GRADING PERMIT PRIOR TO  A GRADING PERMIT PRIOR TO A GRADING PERMIT PRIOR TO  GRADING PERMIT PRIOR TO GRADING PERMIT PRIOR TO  PERMIT PRIOR TO PERMIT PRIOR TO  PRIOR TO PRIOR TO  TO TO COMPLETION OF ANY NECESSARY PERIMETER RETAINING WALLS. (IF NO  OF ANY NECESSARY PERIMETER RETAINING WALLS. (IF NO OF ANY NECESSARY PERIMETER RETAINING WALLS. (IF NO  ANY NECESSARY PERIMETER RETAINING WALLS. (IF NO ANY NECESSARY PERIMETER RETAINING WALLS. (IF NO  NECESSARY PERIMETER RETAINING WALLS. (IF NO NECESSARY PERIMETER RETAINING WALLS. (IF NO  PERIMETER RETAINING WALLS. (IF NO PERIMETER RETAINING WALLS. (IF NO  RETAINING WALLS. (IF NO RETAINING WALLS. (IF NO  WALLS. (IF NO WALLS. (IF NO  (IF NO (IF NO  NO NO RETAINING WALLS ARE SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON  WALLS ARE SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON WALLS ARE SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON  ARE SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON ARE SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON  SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON  ON THE PLAN, DO NOT PUT THIS NOTE ON ON THE PLAN, DO NOT PUT THIS NOTE ON  THE PLAN, DO NOT PUT THIS NOTE ON THE PLAN, DO NOT PUT THIS NOTE ON  PLAN, DO NOT PUT THIS NOTE ON PLAN, DO NOT PUT THIS NOTE ON  DO NOT PUT THIS NOTE ON DO NOT PUT THIS NOTE ON  NOT PUT THIS NOTE ON NOT PUT THIS NOTE ON  PUT THIS NOTE ON PUT THIS NOTE ON  THIS NOTE ON THIS NOTE ON  NOTE ON NOTE ON  ON ON PLAN.) 7. ANY IMPROVEMENTS CONSTRUCTED IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE ANY IMPROVEMENTS CONSTRUCTED IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE  IMPROVEMENTS CONSTRUCTED IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE IMPROVEMENTS CONSTRUCTED IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE  CONSTRUCTED IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE CONSTRUCTED IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE  IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE  THE PUBLIC RIGHT-OF-WAY WILL REQUIRE THE PUBLIC RIGHT-OF-WAY WILL REQUIRE  PUBLIC RIGHT-OF-WAY WILL REQUIRE PUBLIC RIGHT-OF-WAY WILL REQUIRE  RIGHT-OF-WAY WILL REQUIRE RIGHT-OF-WAY WILL REQUIRE  WILL REQUIRE WILL REQUIRE  REQUIRE REQUIRE A SEPARATE CONSTRUCTION PERMIT AND INSPECTION FROM THE PUBLIC WORKS  SEPARATE CONSTRUCTION PERMIT AND INSPECTION FROM THE PUBLIC WORKS SEPARATE CONSTRUCTION PERMIT AND INSPECTION FROM THE PUBLIC WORKS  CONSTRUCTION PERMIT AND INSPECTION FROM THE PUBLIC WORKS CONSTRUCTION PERMIT AND INSPECTION FROM THE PUBLIC WORKS  PERMIT AND INSPECTION FROM THE PUBLIC WORKS PERMIT AND INSPECTION FROM THE PUBLIC WORKS  AND INSPECTION FROM THE PUBLIC WORKS AND INSPECTION FROM THE PUBLIC WORKS  INSPECTION FROM THE PUBLIC WORKS INSPECTION FROM THE PUBLIC WORKS  FROM THE PUBLIC WORKS FROM THE PUBLIC WORKS  THE PUBLIC WORKS THE PUBLIC WORKS  PUBLIC WORKS PUBLIC WORKS  WORKS WORKS DEPARTMENT. 8. ANY WALLS, FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS ANY WALLS, FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS  WALLS, FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS WALLS, FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS  FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS  STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS  AND/OR APPURTENANCES ADJACENT TO THIS AND/OR APPURTENANCES ADJACENT TO THIS  APPURTENANCES ADJACENT TO THIS APPURTENANCES ADJACENT TO THIS  ADJACENT TO THIS ADJACENT TO THIS  TO THIS TO THIS  THIS THIS PROJECT ARE TO BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE  ARE TO BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE ARE TO BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE  TO BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE TO BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE  BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE  PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE  IN PLACE. IF GRADING OPERATIONS DAMAGE IN PLACE. IF GRADING OPERATIONS DAMAGE  PLACE. IF GRADING OPERATIONS DAMAGE PLACE. IF GRADING OPERATIONS DAMAGE  IF GRADING OPERATIONS DAMAGE IF GRADING OPERATIONS DAMAGE  GRADING OPERATIONS DAMAGE GRADING OPERATIONS DAMAGE  OPERATIONS DAMAGE OPERATIONS DAMAGE  DAMAGE DAMAGE OR ADVERSELY AFFECT SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR  ADVERSELY AFFECT SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR ADVERSELY AFFECT SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR  AFFECT SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR AFFECT SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR  SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR  ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR  IN ANY WAY, THE CONTRACTOR  AND/OR IN ANY WAY, THE CONTRACTOR  AND/OR  ANY WAY, THE CONTRACTOR  AND/OR ANY WAY, THE CONTRACTOR  AND/OR  WAY, THE CONTRACTOR  AND/OR WAY, THE CONTRACTOR  AND/OR  THE CONTRACTOR  AND/OR THE CONTRACTOR  AND/OR  CONTRACTOR  AND/OR CONTRACTOR  AND/OR   AND/OR  AND/OR AND/OR DEVELOPER IS RESPONSIBLE FOR WORKING OUT AN ACCEPTABLE SOLUTION TO  IS RESPONSIBLE FOR WORKING OUT AN ACCEPTABLE SOLUTION TO IS RESPONSIBLE FOR WORKING OUT AN ACCEPTABLE SOLUTION TO  RESPONSIBLE FOR WORKING OUT AN ACCEPTABLE SOLUTION TO RESPONSIBLE FOR WORKING OUT AN ACCEPTABLE SOLUTION TO  FOR WORKING OUT AN ACCEPTABLE SOLUTION TO FOR WORKING OUT AN ACCEPTABLE SOLUTION TO  WORKING OUT AN ACCEPTABLE SOLUTION TO WORKING OUT AN ACCEPTABLE SOLUTION TO  OUT AN ACCEPTABLE SOLUTION TO OUT AN ACCEPTABLE SOLUTION TO  AN ACCEPTABLE SOLUTION TO AN ACCEPTABLE SOLUTION TO  ACCEPTABLE SOLUTION TO ACCEPTABLE SOLUTION TO  SOLUTION TO SOLUTION TO  TO TO THE SATISFACTION OF THE AFFECTED PROPERTY OWNER(S). 9. THE CONTRACTOR/DEVELOPER IS RESPONSIBLE FOR ENSURING THAT RETAINING THE CONTRACTOR/DEVELOPER IS RESPONSIBLE FOR ENSURING THAT RETAINING  CONTRACTOR/DEVELOPER IS RESPONSIBLE FOR ENSURING THAT RETAINING CONTRACTOR/DEVELOPER IS RESPONSIBLE FOR ENSURING THAT RETAINING  IS RESPONSIBLE FOR ENSURING THAT RETAINING IS RESPONSIBLE FOR ENSURING THAT RETAINING  RESPONSIBLE FOR ENSURING THAT RETAINING RESPONSIBLE FOR ENSURING THAT RETAINING  FOR ENSURING THAT RETAINING FOR ENSURING THAT RETAINING  ENSURING THAT RETAINING ENSURING THAT RETAINING  THAT RETAINING THAT RETAINING  RETAINING RETAINING WALLS DO NOT INTERFERE WITH PROVISION OF UTILITIES. 10. IT IS THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT IT IS THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT  IS THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT IS THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT  THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT  GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT  CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT  RESPONSIBILITY TO ENSURE THAT RESPONSIBILITY TO ENSURE THAT  TO ENSURE THAT TO ENSURE THAT  ENSURE THAT ENSURE THAT  THAT THAT ADEQUATE COMPACTION HAS BEEN ATTAINED ON THE ENTIRE GRADING SITE,  COMPACTION HAS BEEN ATTAINED ON THE ENTIRE GRADING SITE, COMPACTION HAS BEEN ATTAINED ON THE ENTIRE GRADING SITE,  HAS BEEN ATTAINED ON THE ENTIRE GRADING SITE, HAS BEEN ATTAINED ON THE ENTIRE GRADING SITE,  BEEN ATTAINED ON THE ENTIRE GRADING SITE, BEEN ATTAINED ON THE ENTIRE GRADING SITE,  ATTAINED ON THE ENTIRE GRADING SITE, ATTAINED ON THE ENTIRE GRADING SITE,  ON THE ENTIRE GRADING SITE, ON THE ENTIRE GRADING SITE,  THE ENTIRE GRADING SITE, THE ENTIRE GRADING SITE,  ENTIRE GRADING SITE, ENTIRE GRADING SITE,  GRADING SITE, GRADING SITE,  SITE, SITE, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS AND ON ALL FILL  FILL AREAS OUTSIDE THE BUILDING PADS AND ON ALL FILL FILL AREAS OUTSIDE THE BUILDING PADS AND ON ALL FILL  AREAS OUTSIDE THE BUILDING PADS AND ON ALL FILL AREAS OUTSIDE THE BUILDING PADS AND ON ALL FILL  OUTSIDE THE BUILDING PADS AND ON ALL FILL OUTSIDE THE BUILDING PADS AND ON ALL FILL  THE BUILDING PADS AND ON ALL FILL THE BUILDING PADS AND ON ALL FILL  BUILDING PADS AND ON ALL FILL BUILDING PADS AND ON ALL FILL  PADS AND ON ALL FILL PADS AND ON ALL FILL  AND ON ALL FILL AND ON ALL FILL  ON ALL FILL ON ALL FILL  ALL FILL ALL FILL  FILL FILL SLOPES. 11. IT IS THE SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM IT IS THE SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM  IS THE SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM IS THE SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM  THE SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM THE SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM  SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM  ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM  RESPONSIBILITY TO OBSERVE AND PERFORM RESPONSIBILITY TO OBSERVE AND PERFORM  TO OBSERVE AND PERFORM TO OBSERVE AND PERFORM  OBSERVE AND PERFORM OBSERVE AND PERFORM  AND PERFORM AND PERFORM  PERFORM PERFORM COMPACTION TESTS DURING THE GRADING TO EVALUATE THE PREPARATION OF  TESTS DURING THE GRADING TO EVALUATE THE PREPARATION OF TESTS DURING THE GRADING TO EVALUATE THE PREPARATION OF  DURING THE GRADING TO EVALUATE THE PREPARATION OF DURING THE GRADING TO EVALUATE THE PREPARATION OF  THE GRADING TO EVALUATE THE PREPARATION OF THE GRADING TO EVALUATE THE PREPARATION OF  GRADING TO EVALUATE THE PREPARATION OF GRADING TO EVALUATE THE PREPARATION OF  TO EVALUATE THE PREPARATION OF TO EVALUATE THE PREPARATION OF  EVALUATE THE PREPARATION OF EVALUATE THE PREPARATION OF  THE PREPARATION OF THE PREPARATION OF  PREPARATION OF PREPARATION OF  OF OF THE NATURAL GROUND SURFACE TO RECEIVE THE FILL AND THE COMPACTION  NATURAL GROUND SURFACE TO RECEIVE THE FILL AND THE COMPACTION NATURAL GROUND SURFACE TO RECEIVE THE FILL AND THE COMPACTION  GROUND SURFACE TO RECEIVE THE FILL AND THE COMPACTION GROUND SURFACE TO RECEIVE THE FILL AND THE COMPACTION  SURFACE TO RECEIVE THE FILL AND THE COMPACTION SURFACE TO RECEIVE THE FILL AND THE COMPACTION  TO RECEIVE THE FILL AND THE COMPACTION TO RECEIVE THE FILL AND THE COMPACTION  RECEIVE THE FILL AND THE COMPACTION RECEIVE THE FILL AND THE COMPACTION  THE FILL AND THE COMPACTION THE FILL AND THE COMPACTION  FILL AND THE COMPACTION FILL AND THE COMPACTION  AND THE COMPACTION AND THE COMPACTION  THE COMPACTION THE COMPACTION  COMPACTION COMPACTION ATTAINED IN THE FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS  IN THE FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS IN THE FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS  THE FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS THE FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS  FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS  INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS  FILL AREAS OUTSIDE THE BUILDING PADS FILL AREAS OUTSIDE THE BUILDING PADS  AREAS OUTSIDE THE BUILDING PADS AREAS OUTSIDE THE BUILDING PADS  OUTSIDE THE BUILDING PADS OUTSIDE THE BUILDING PADS  THE BUILDING PADS THE BUILDING PADS  BUILDING PADS BUILDING PADS  PADS PADS AND ON ALL FILL SLOPES. 12. EARTHWORK QUANTITIES ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY, EARTHWORK QUANTITIES ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY,  QUANTITIES ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY, QUANTITIES ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY,  ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY, ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY,  SHOWN FOR GRADING PERMIT PURPOSES ONLY, SHOWN FOR GRADING PERMIT PURPOSES ONLY,  FOR GRADING PERMIT PURPOSES ONLY, FOR GRADING PERMIT PURPOSES ONLY,  GRADING PERMIT PURPOSES ONLY, GRADING PERMIT PURPOSES ONLY,  PERMIT PURPOSES ONLY, PERMIT PURPOSES ONLY,  PURPOSES ONLY, PURPOSES ONLY,  ONLY, ONLY, AND THE CITY OF RIVERSIDE IS NOT RESPONSIBLE FOR THEIR ACCURACY. 13. FOR GRADING OF AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION FOR GRADING OF AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION  GRADING OF AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION GRADING OF AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION  OF AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION OF AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION  AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION  OF 1 ACRE OR MORE, A STORM WATER POLLUTION OF 1 ACRE OR MORE, A STORM WATER POLLUTION  1 ACRE OR MORE, A STORM WATER POLLUTION 1 ACRE OR MORE, A STORM WATER POLLUTION  ACRE OR MORE, A STORM WATER POLLUTION ACRE OR MORE, A STORM WATER POLLUTION  OR MORE, A STORM WATER POLLUTION OR MORE, A STORM WATER POLLUTION  MORE, A STORM WATER POLLUTION MORE, A STORM WATER POLLUTION  A STORM WATER POLLUTION A STORM WATER POLLUTION  STORM WATER POLLUTION STORM WATER POLLUTION  WATER POLLUTION WATER POLLUTION  POLLUTION POLLUTION PREVENTION PLAN (SWPPP) SHALL BE KEPT ON-SITE AND MADE AVAILABLE  PLAN (SWPPP) SHALL BE KEPT ON-SITE AND MADE AVAILABLE PLAN (SWPPP) SHALL BE KEPT ON-SITE AND MADE AVAILABLE  (SWPPP) SHALL BE KEPT ON-SITE AND MADE AVAILABLE (SWPPP) SHALL BE KEPT ON-SITE AND MADE AVAILABLE  SHALL BE KEPT ON-SITE AND MADE AVAILABLE SHALL BE KEPT ON-SITE AND MADE AVAILABLE  BE KEPT ON-SITE AND MADE AVAILABLE BE KEPT ON-SITE AND MADE AVAILABLE  KEPT ON-SITE AND MADE AVAILABLE KEPT ON-SITE AND MADE AVAILABLE  ON-SITE AND MADE AVAILABLE ON-SITE AND MADE AVAILABLE  AND MADE AVAILABLE AND MADE AVAILABLE  MADE AVAILABLE MADE AVAILABLE  AVAILABLE AVAILABLE UPON REQUEST OF A REPRESENTATIVE OF THE REGIONAL WATER QUALITY  REQUEST OF A REPRESENTATIVE OF THE REGIONAL WATER QUALITY REQUEST OF A REPRESENTATIVE OF THE REGIONAL WATER QUALITY  OF A REPRESENTATIVE OF THE REGIONAL WATER QUALITY OF A REPRESENTATIVE OF THE REGIONAL WATER QUALITY  A REPRESENTATIVE OF THE REGIONAL WATER QUALITY A REPRESENTATIVE OF THE REGIONAL WATER QUALITY  REPRESENTATIVE OF THE REGIONAL WATER QUALITY REPRESENTATIVE OF THE REGIONAL WATER QUALITY  OF THE REGIONAL WATER QUALITY OF THE REGIONAL WATER QUALITY  THE REGIONAL WATER QUALITY THE REGIONAL WATER QUALITY  REGIONAL WATER QUALITY REGIONAL WATER QUALITY  WATER QUALITY WATER QUALITY  QUALITY QUALITY CONTROL BOARD (RWQCB) - SANTA ANA REGION AND/OR THE CITY OF  BOARD (RWQCB) - SANTA ANA REGION AND/OR THE CITY OF BOARD (RWQCB) - SANTA ANA REGION AND/OR THE CITY OF  (RWQCB) - SANTA ANA REGION AND/OR THE CITY OF (RWQCB) - SANTA ANA REGION AND/OR THE CITY OF  - SANTA ANA REGION AND/OR THE CITY OF - SANTA ANA REGION AND/OR THE CITY OF  SANTA ANA REGION AND/OR THE CITY OF SANTA ANA REGION AND/OR THE CITY OF  ANA REGION AND/OR THE CITY OF ANA REGION AND/OR THE CITY OF  REGION AND/OR THE CITY OF REGION AND/OR THE CITY OF  AND/OR THE CITY OF AND/OR THE CITY OF  THE CITY OF THE CITY OF  CITY OF CITY OF  OF OF RIVERSIDE. 14. GRADING OPERATIONS SHALL BE LIMITED TO BETWEEN THE HOURS OF 7 A.M. GRADING OPERATIONS SHALL BE LIMITED TO BETWEEN THE HOURS OF 7 A.M.  OPERATIONS SHALL BE LIMITED TO BETWEEN THE HOURS OF 7 A.M. OPERATIONS SHALL BE LIMITED TO BETWEEN THE HOURS OF 7 A.M.  SHALL BE LIMITED TO BETWEEN THE HOURS OF 7 A.M. SHALL BE LIMITED TO BETWEEN THE HOURS OF 7 A.M.  BE LIMITED TO BETWEEN THE HOURS OF 7 A.M. BE LIMITED TO BETWEEN THE HOURS OF 7 A.M.  LIMITED TO BETWEEN THE HOURS OF 7 A.M. LIMITED TO BETWEEN THE HOURS OF 7 A.M.  TO BETWEEN THE HOURS OF 7 A.M. TO BETWEEN THE HOURS OF 7 A.M.  BETWEEN THE HOURS OF 7 A.M. BETWEEN THE HOURS OF 7 A.M.  THE HOURS OF 7 A.M. THE HOURS OF 7 A.M.  HOURS OF 7 A.M. HOURS OF 7 A.M.  OF 7 A.M. OF 7 A.M.  7 A.M. 7 A.M.  A.M. A.M. AND 7 P.M. ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. 7 P.M. ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS.7 P.M. ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. P.M. ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS.P.M. ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS.ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS.WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS.AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS.BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. 8 A.M. AND 5 P.M. ON SATURDAYS.8 A.M. AND 5 P.M. ON SATURDAYS. A.M. AND 5 P.M. ON SATURDAYS.A.M. AND 5 P.M. ON SATURDAYS. AND 5 P.M. ON SATURDAYS.AND 5 P.M. ON SATURDAYS. 5 P.M. ON SATURDAYS.5 P.M. ON SATURDAYS. P.M. ON SATURDAYS.P.M. ON SATURDAYS. ON SATURDAYS.ON SATURDAYS. SATURDAYS.SATURDAYS.NO GRADING WILL BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS.  GRADING WILL BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS. GRADING WILL BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS.  WILL BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS. WILL BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS.  BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS. BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS.  PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS. PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS.  ON SUNDAY OR FEDERAL HOLIDAYS. ON SUNDAY OR FEDERAL HOLIDAYS.  SUNDAY OR FEDERAL HOLIDAYS. SUNDAY OR FEDERAL HOLIDAYS.  OR FEDERAL HOLIDAYS. OR FEDERAL HOLIDAYS.  FEDERAL HOLIDAYS. FEDERAL HOLIDAYS.  HOLIDAYS. HOLIDAYS. (RIVERSIDE MUNICIPAL CODE, 7.35.010, ORDINANCE NO. 6273)
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1. ALL GRADING SHALL CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17 ALL GRADING SHALL CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17  GRADING SHALL CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17 GRADING SHALL CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17  SHALL CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17 SHALL CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17  CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17 CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17  TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17 TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17  THE  RIVERSIDE MUNICIPAL CODE, TITLE 17 THE  RIVERSIDE MUNICIPAL CODE, TITLE 17   RIVERSIDE MUNICIPAL CODE, TITLE 17  RIVERSIDE MUNICIPAL CODE, TITLE 17 RIVERSIDE MUNICIPAL CODE, TITLE 17  MUNICIPAL CODE, TITLE 17 MUNICIPAL CODE, TITLE 17  CODE, TITLE 17 CODE, TITLE 17  TITLE 17 TITLE 17  17 17 AND THE CURRENT CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING  THE CURRENT CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING THE CURRENT CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING  CURRENT CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING CURRENT CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING  CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING  ADOPTED  EDITION OF THE CALIFORNIA BUILDING ADOPTED  EDITION OF THE CALIFORNIA BUILDING   EDITION OF THE CALIFORNIA BUILDING  EDITION OF THE CALIFORNIA BUILDING EDITION OF THE CALIFORNIA BUILDING  OF THE CALIFORNIA BUILDING OF THE CALIFORNIA BUILDING  THE CALIFORNIA BUILDING THE CALIFORNIA BUILDING  CALIFORNIA BUILDING CALIFORNIA BUILDING  BUILDING BUILDING CODE. 2. ALL PROVISIONS OF THE PRELIMINARY SOILS REPORT PREPARED BY DATED ALL PROVISIONS OF THE PRELIMINARY SOILS REPORT PREPARED BY DATED  PROVISIONS OF THE PRELIMINARY SOILS REPORT PREPARED BY DATED PROVISIONS OF THE PRELIMINARY SOILS REPORT PREPARED BY DATED  OF THE PRELIMINARY SOILS REPORT PREPARED BY DATED OF THE PRELIMINARY SOILS REPORT PREPARED BY DATED  THE PRELIMINARY SOILS REPORT PREPARED BY DATED THE PRELIMINARY SOILS REPORT PREPARED BY DATED  PRELIMINARY SOILS REPORT PREPARED BY DATED PRELIMINARY SOILS REPORT PREPARED BY DATED  SOILS REPORT PREPARED BY DATED SOILS REPORT PREPARED BY DATED  REPORT PREPARED BY DATED REPORT PREPARED BY DATED  PREPARED BY DATED PREPARED BY DATED  BY DATED BY DATED  DATED DATED  SHALL BE COMPLIED WITH DURING GRADING OPERATIONS. CITY SHALL BE COMPLIED WITH DURING GRADING OPERATIONS. CITY  BE COMPLIED WITH DURING GRADING OPERATIONS. CITY BE COMPLIED WITH DURING GRADING OPERATIONS. CITY  COMPLIED WITH DURING GRADING OPERATIONS. CITY COMPLIED WITH DURING GRADING OPERATIONS. CITY  WITH DURING GRADING OPERATIONS. CITY WITH DURING GRADING OPERATIONS. CITY  DURING GRADING OPERATIONS. CITY DURING GRADING OPERATIONS. CITY  GRADING OPERATIONS. CITY GRADING OPERATIONS. CITY  OPERATIONS. CITY OPERATIONS. CITY  CITY CITY BUSINESS TAX CERTIF. NO.  , EXP. DATE  .   , EXP. DATE  . , EXP. DATE  .   . . 3. THIS PLAN IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE THIS PLAN IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE  PLAN IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE PLAN IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE  IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE  FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE  GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE  PURPOSES ONLY AND IS NOT TO BE USED FOR THE PURPOSES ONLY AND IS NOT TO BE USED FOR THE  ONLY AND IS NOT TO BE USED FOR THE ONLY AND IS NOT TO BE USED FOR THE  AND IS NOT TO BE USED FOR THE AND IS NOT TO BE USED FOR THE  IS NOT TO BE USED FOR THE IS NOT TO BE USED FOR THE  NOT TO BE USED FOR THE NOT TO BE USED FOR THE  TO BE USED FOR THE TO BE USED FOR THE  BE USED FOR THE BE USED FOR THE  USED FOR THE USED FOR THE  FOR THE FOR THE  THE THE PURPOSE OF CONSTRUCTING ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE  OF CONSTRUCTING ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE OF CONSTRUCTING ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE  CONSTRUCTING ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE CONSTRUCTING ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE  ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE    OR OFF-SITE IMPROVEMENTS. ISSUANCE   OR OFF-SITE IMPROVEMENTS. ISSUANCE  OR OFF-SITE IMPROVEMENTS. ISSUANCE OR OFF-SITE IMPROVEMENTS. ISSUANCE  OFF-SITE IMPROVEMENTS. ISSUANCE OFF-SITE IMPROVEMENTS. ISSUANCE  IMPROVEMENTS. ISSUANCE IMPROVEMENTS. ISSUANCE  ISSUANCE ISSUANCE OF A PERMIT BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF  A PERMIT BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF A PERMIT BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF  PERMIT BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF PERMIT BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF  BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF  ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF  THIS PLAN DOES NOT CONSTITUTE APPROVAL OF THIS PLAN DOES NOT CONSTITUTE APPROVAL OF  PLAN DOES NOT CONSTITUTE APPROVAL OF PLAN DOES NOT CONSTITUTE APPROVAL OF  DOES NOT CONSTITUTE APPROVAL OF DOES NOT CONSTITUTE APPROVAL OF  NOT CONSTITUTE APPROVAL OF NOT CONSTITUTE APPROVAL OF  CONSTITUTE APPROVAL OF CONSTITUTE APPROVAL OF  APPROVAL OF APPROVAL OF  OF OF DRIVEWAY LOCATIONS OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR  LOCATIONS OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR LOCATIONS OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR  OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR  SIZES, PARKING LOT STRUCTURAL SECTIONS OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR  PARKING LOT STRUCTURAL SECTIONS OR PARKING LOT STRUCTURAL SECTIONS OR  LOT STRUCTURAL SECTIONS OR LOT STRUCTURAL SECTIONS OR  STRUCTURAL SECTIONS OR STRUCTURAL SECTIONS OR  SECTIONS OR SECTIONS OR  OR OR LAYOUT, ADA-RELATED REQUIREMENTS, BUILDING LOCATIONS OR FOUNDATIONS,  ADA-RELATED REQUIREMENTS, BUILDING LOCATIONS OR FOUNDATIONS, ADA-RELATED REQUIREMENTS, BUILDING LOCATIONS OR FOUNDATIONS,  REQUIREMENTS, BUILDING LOCATIONS OR FOUNDATIONS, REQUIREMENTS, BUILDING LOCATIONS OR FOUNDATIONS,  BUILDING LOCATIONS OR FOUNDATIONS, BUILDING LOCATIONS OR FOUNDATIONS,  LOCATIONS OR FOUNDATIONS, LOCATIONS OR FOUNDATIONS,  OR FOUNDATIONS, OR FOUNDATIONS,  FOUNDATIONS, FOUNDATIONS, WALLS, CURBING, OFF-SITE DRAINAGE FACILITIES OR OTHER ITEMS NOT  CURBING, OFF-SITE DRAINAGE FACILITIES OR OTHER ITEMS NOT CURBING, OFF-SITE DRAINAGE FACILITIES OR OTHER ITEMS NOT  OFF-SITE DRAINAGE FACILITIES OR OTHER ITEMS NOT OFF-SITE DRAINAGE FACILITIES OR OTHER ITEMS NOT  DRAINAGE FACILITIES OR OTHER ITEMS NOT DRAINAGE FACILITIES OR OTHER ITEMS NOT  FACILITIES OR OTHER ITEMS NOT FACILITIES OR OTHER ITEMS NOT  OR OTHER ITEMS NOT OR OTHER ITEMS NOT  OTHER ITEMS NOT OTHER ITEMS NOT  ITEMS NOT ITEMS NOT  NOT NOT RELATED DIRECTLY TO THE BASIC GRADING OPERATION. ON-SITE  DIRECTLY TO THE BASIC GRADING OPERATION. ON-SITE DIRECTLY TO THE BASIC GRADING OPERATION. ON-SITE  TO THE BASIC GRADING OPERATION. ON-SITE TO THE BASIC GRADING OPERATION. ON-SITE  THE BASIC GRADING OPERATION. ON-SITE THE BASIC GRADING OPERATION. ON-SITE  BASIC GRADING OPERATION. ON-SITE BASIC GRADING OPERATION. ON-SITE  GRADING OPERATION. ON-SITE GRADING OPERATION. ON-SITE  OPERATION. ON-SITE OPERATION. ON-SITE  ON-SITE ON-SITE IMPROVEMENTS SHALL BE CONSTRUCTED FROM APPROVED BUILDING PERMIT  SHALL BE CONSTRUCTED FROM APPROVED BUILDING PERMIT SHALL BE CONSTRUCTED FROM APPROVED BUILDING PERMIT  BE CONSTRUCTED FROM APPROVED BUILDING PERMIT BE CONSTRUCTED FROM APPROVED BUILDING PERMIT  CONSTRUCTED FROM APPROVED BUILDING PERMIT CONSTRUCTED FROM APPROVED BUILDING PERMIT  FROM APPROVED BUILDING PERMIT FROM APPROVED BUILDING PERMIT  APPROVED BUILDING PERMIT APPROVED BUILDING PERMIT  BUILDING PERMIT BUILDING PERMIT  PERMIT PERMIT PLANS. OFF-SITE IMPROVEMENTS SHALL BE CONSTRUCTED FROM PLANS  OFF-SITE IMPROVEMENTS SHALL BE CONSTRUCTED FROM PLANS OFF-SITE IMPROVEMENTS SHALL BE CONSTRUCTED FROM PLANS  IMPROVEMENTS SHALL BE CONSTRUCTED FROM PLANS IMPROVEMENTS SHALL BE CONSTRUCTED FROM PLANS  SHALL BE CONSTRUCTED FROM PLANS SHALL BE CONSTRUCTED FROM PLANS  BE CONSTRUCTED FROM PLANS BE CONSTRUCTED FROM PLANS  CONSTRUCTED FROM PLANS CONSTRUCTED FROM PLANS  FROM PLANS FROM PLANS  PLANS PLANS APPROVED FOR THIS PURPOSE BY THE PUBLIC WORKS DEPARTMENT. 4. CERTIFICATION FROM THE REGISTERED (CIVIL CERTIFICATION FROM THE REGISTERED (CIVIL  FROM THE REGISTERED (CIVIL FROM THE REGISTERED (CIVIL  THE REGISTERED (CIVIL THE REGISTERED (CIVIL  REGISTERED (CIVIL REGISTERED (CIVIL  (CIVIL (CIVIL ENGINEER/ARCHITECT/LANDSCAPE ARCHITECT) STATING THAT THE GRADING HAS  ARCHITECT) STATING THAT THE GRADING HAS ARCHITECT) STATING THAT THE GRADING HAS  STATING THAT THE GRADING HAS STATING THAT THE GRADING HAS  THAT THE GRADING HAS THAT THE GRADING HAS  THE GRADING HAS THE GRADING HAS  GRADING HAS GRADING HAS  HAS HAS BEEN COMPLETED PER THE APPROVED PLAN, AND A COMPACTION REPORT FROM  COMPLETED PER THE APPROVED PLAN, AND A COMPACTION REPORT FROM COMPLETED PER THE APPROVED PLAN, AND A COMPACTION REPORT FROM  PER THE APPROVED PLAN, AND A COMPACTION REPORT FROM PER THE APPROVED PLAN, AND A COMPACTION REPORT FROM  THE APPROVED PLAN, AND A COMPACTION REPORT FROM THE APPROVED PLAN, AND A COMPACTION REPORT FROM  APPROVED PLAN, AND A COMPACTION REPORT FROM APPROVED PLAN, AND A COMPACTION REPORT FROM  PLAN, AND A COMPACTION REPORT FROM PLAN, AND A COMPACTION REPORT FROM  AND A COMPACTION REPORT FROM AND A COMPACTION REPORT FROM  A COMPACTION REPORT FROM A COMPACTION REPORT FROM  COMPACTION REPORT FROM COMPACTION REPORT FROM  REPORT FROM REPORT FROM  FROM FROM THE SOIL ENGINEER FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING  SOIL ENGINEER FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING SOIL ENGINEER FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING  ENGINEER FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING ENGINEER FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING  FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING  FILL AREAS ARE REQUIRED PRIOR TO BUILDING FILL AREAS ARE REQUIRED PRIOR TO BUILDING  AREAS ARE REQUIRED PRIOR TO BUILDING AREAS ARE REQUIRED PRIOR TO BUILDING  ARE REQUIRED PRIOR TO BUILDING ARE REQUIRED PRIOR TO BUILDING  REQUIRED PRIOR TO BUILDING REQUIRED PRIOR TO BUILDING  PRIOR TO BUILDING PRIOR TO BUILDING  TO BUILDING TO BUILDING  BUILDING BUILDING PERMITS BEING ISSUED. 5. CONTRACTOR IS RESPONSIBLE FOR EROSION, DUST AND TEMPORARY  DRAINAGE  CONTRACTOR IS RESPONSIBLE FOR EROSION, DUST AND TEMPORARY  DRAINAGE   IS RESPONSIBLE FOR EROSION, DUST AND TEMPORARY  DRAINAGE  IS RESPONSIBLE FOR EROSION, DUST AND TEMPORARY  DRAINAGE   RESPONSIBLE FOR EROSION, DUST AND TEMPORARY  DRAINAGE  RESPONSIBLE FOR EROSION, DUST AND TEMPORARY  DRAINAGE   FOR EROSION, DUST AND TEMPORARY  DRAINAGE  FOR EROSION, DUST AND TEMPORARY  DRAINAGE   EROSION, DUST AND TEMPORARY  DRAINAGE  EROSION, DUST AND TEMPORARY  DRAINAGE   DUST AND TEMPORARY  DRAINAGE  DUST AND TEMPORARY  DRAINAGE   AND TEMPORARY  DRAINAGE  AND TEMPORARY  DRAINAGE   TEMPORARY  DRAINAGE  TEMPORARY  DRAINAGE    DRAINAGE   DRAINAGE  DRAINAGE  CONTROL  DURING  GRADING  OPERATIONS. A. ALL MANUFACTURED SLOPES IN EXCESS OF 5 FEET IN VERTICAL HEIGHT ALL MANUFACTURED SLOPES IN EXCESS OF 5 FEET IN VERTICAL HEIGHT ARE TO BE PROTECTED FROM EROSION DURING ROUGH GRADING OPERATIONS AND, THEREAFTER, UNTIL INSTALLATION OF FINAL GROUNDCOVER. (SEE LANDSCAPE PLANS FOR FINAL GROUNDCOVER). B. ALL SLOPE PROTECTION SWALES TO BE CONSTRUCTED AT THE SAME TIME AS ALL SLOPE PROTECTION SWALES TO BE CONSTRUCTED AT THE SAME TIME AS BANKS ARE GRADED. C. THE DEVELOPER AND HIS CONTRACTOR ARE RESPONSIBLE FOR THE DEVELOPER AND HIS CONTRACTOR ARE RESPONSIBLE FOR IMPLEMENTATION AND MAINTENANCE OF THE EROSION CONTROL MEASURES SHOWN ON THIS PLAN AND SWPPP AND ALSO TO PROVIDE ANY ADDITIONAL EROSION CONTROL MEASURES (E.G., HYDROSEEDING, MULCHING OF STRAW, GRAVEL-BAGGING, DIVERSION DITCHES, RETENTION BASINS, ETC.) DICTATED BY FIELD CONDITIONS TO PREVENT EROSION AND/OR THE INTRODUCTION OF DIRT, MUD OR DEBRIS INTO EXISTING PUBLIC STREETS AND/OR ONTO ADJACENT PROPERTIES DURING ANY PHASE OF CONSTRUCTION OPERATIONS. SPECIAL ATTENTION SHALL BE GIVEN TO ADDITIONAL EROSION CONTROL MEASURES NOTED ABOVE DURING THE PERIOD OCTOBER 1 TO MAY 31. D. AFTER A RAINSTORM, ALL SILT AND DEBRIS SHALL BE REMOVED FROM AFTER A RAINSTORM, ALL SILT AND DEBRIS SHALL BE REMOVED FROM CHECK BERMS AND CHECK DAMS. SILT AND DEBRIS SHALL BE REMOVED FROM CITY OF RIVERSIDE STREETS. THIS REQUIREMENT SHALL REMAIN IN EFFECT UNTIL CITY ACCEPTANCE OF THIS PROJECT. 6. ANY ON-SITE RETAINING WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET ANY ON-SITE RETAINING WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET  ON-SITE RETAINING WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET ON-SITE RETAINING WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET  RETAINING WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET RETAINING WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET  WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET  SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET  ON THIS PLAN THAT ARE UNDER 3 FEET ON THIS PLAN THAT ARE UNDER 3 FEET  THIS PLAN THAT ARE UNDER 3 FEET THIS PLAN THAT ARE UNDER 3 FEET  PLAN THAT ARE UNDER 3 FEET PLAN THAT ARE UNDER 3 FEET  THAT ARE UNDER 3 FEET THAT ARE UNDER 3 FEET  ARE UNDER 3 FEET ARE UNDER 3 FEET  UNDER 3 FEET UNDER 3 FEET  3 FEET 3 FEET  FEET FEET IN HEIGHT AND SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT  HEIGHT AND SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT HEIGHT AND SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT  AND SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT AND SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT  SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT  A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT  SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT  OR THAT ARE OVER 3 FEET IN HEIGHT OR THAT ARE OVER 3 FEET IN HEIGHT  THAT ARE OVER 3 FEET IN HEIGHT THAT ARE OVER 3 FEET IN HEIGHT  ARE OVER 3 FEET IN HEIGHT ARE OVER 3 FEET IN HEIGHT  OVER 3 FEET IN HEIGHT OVER 3 FEET IN HEIGHT  3 FEET IN HEIGHT 3 FEET IN HEIGHT  FEET IN HEIGHT FEET IN HEIGHT  IN HEIGHT IN HEIGHT  HEIGHT HEIGHT REQUIRE SEPARATE REVIEW, APPROVAL AND A BUILDING PERMIT FROM THE  SEPARATE REVIEW, APPROVAL AND A BUILDING PERMIT FROM THE SEPARATE REVIEW, APPROVAL AND A BUILDING PERMIT FROM THE  REVIEW, APPROVAL AND A BUILDING PERMIT FROM THE REVIEW, APPROVAL AND A BUILDING PERMIT FROM THE  APPROVAL AND A BUILDING PERMIT FROM THE APPROVAL AND A BUILDING PERMIT FROM THE  AND A BUILDING PERMIT FROM THE AND A BUILDING PERMIT FROM THE  A BUILDING PERMIT FROM THE A BUILDING PERMIT FROM THE  BUILDING PERMIT FROM THE BUILDING PERMIT FROM THE  PERMIT FROM THE PERMIT FROM THE  FROM THE FROM THE  THE THE BUILDING AND SAFETY DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY  AND SAFETY DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY AND SAFETY DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY  SAFETY DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY SAFETY DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY  DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY  COMMUNITY DEVELOPMENT DEPARTMENT. ANY COMMUNITY DEVELOPMENT DEPARTMENT. ANY  DEVELOPMENT DEPARTMENT. ANY DEVELOPMENT DEPARTMENT. ANY  DEPARTMENT. ANY DEPARTMENT. ANY  ANY ANY NECESSARY RETAINING WALLS ON THE PERIMETER OF THIS SITE SHALL BE IN  RETAINING WALLS ON THE PERIMETER OF THIS SITE SHALL BE IN RETAINING WALLS ON THE PERIMETER OF THIS SITE SHALL BE IN  WALLS ON THE PERIMETER OF THIS SITE SHALL BE IN WALLS ON THE PERIMETER OF THIS SITE SHALL BE IN  ON THE PERIMETER OF THIS SITE SHALL BE IN ON THE PERIMETER OF THIS SITE SHALL BE IN  THE PERIMETER OF THIS SITE SHALL BE IN THE PERIMETER OF THIS SITE SHALL BE IN  PERIMETER OF THIS SITE SHALL BE IN PERIMETER OF THIS SITE SHALL BE IN  OF THIS SITE SHALL BE IN OF THIS SITE SHALL BE IN  THIS SITE SHALL BE IN THIS SITE SHALL BE IN  SITE SHALL BE IN SITE SHALL BE IN  SHALL BE IN SHALL BE IN  BE IN BE IN  IN IN PLACE AND APPROVED BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF  AND APPROVED BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF AND APPROVED BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF  APPROVED BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF APPROVED BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF  BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF  THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF  BUILDING INSPECTOR PRIOR TO ISSUANCE OF BUILDING INSPECTOR PRIOR TO ISSUANCE OF  INSPECTOR PRIOR TO ISSUANCE OF INSPECTOR PRIOR TO ISSUANCE OF  PRIOR TO ISSUANCE OF PRIOR TO ISSUANCE OF  TO ISSUANCE OF TO ISSUANCE OF  ISSUANCE OF ISSUANCE OF  OF OF THE GRADING PERMIT. APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM  GRADING PERMIT. APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM GRADING PERMIT. APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM  PERMIT. APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM PERMIT. APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM  APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM  SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM  GRADING WITH 1 1/2:1 MAXIMUM GRADING WITH 1 1/2:1 MAXIMUM  WITH 1 1/2:1 MAXIMUM WITH 1 1/2:1 MAXIMUM  1 1/2:1 MAXIMUM 1 1/2:1 MAXIMUM  1/2:1 MAXIMUM 1/2:1 MAXIMUM  MAXIMUM MAXIMUM SLOPES TO WITHIN 2 FEET OF THE ADJACENT PROPERTY LINE MAY BE  TO WITHIN 2 FEET OF THE ADJACENT PROPERTY LINE MAY BE TO WITHIN 2 FEET OF THE ADJACENT PROPERTY LINE MAY BE  WITHIN 2 FEET OF THE ADJACENT PROPERTY LINE MAY BE WITHIN 2 FEET OF THE ADJACENT PROPERTY LINE MAY BE  2 FEET OF THE ADJACENT PROPERTY LINE MAY BE 2 FEET OF THE ADJACENT PROPERTY LINE MAY BE  FEET OF THE ADJACENT PROPERTY LINE MAY BE FEET OF THE ADJACENT PROPERTY LINE MAY BE  OF THE ADJACENT PROPERTY LINE MAY BE OF THE ADJACENT PROPERTY LINE MAY BE  THE ADJACENT PROPERTY LINE MAY BE THE ADJACENT PROPERTY LINE MAY BE  ADJACENT PROPERTY LINE MAY BE ADJACENT PROPERTY LINE MAY BE  PROPERTY LINE MAY BE PROPERTY LINE MAY BE  LINE MAY BE LINE MAY BE  MAY BE MAY BE  BE BE ACCEPTABLE TO ALLOW FOR ISSUANCE OF A GRADING PERMIT PRIOR TO  TO ALLOW FOR ISSUANCE OF A GRADING PERMIT PRIOR TO TO ALLOW FOR ISSUANCE OF A GRADING PERMIT PRIOR TO  ALLOW FOR ISSUANCE OF A GRADING PERMIT PRIOR TO ALLOW FOR ISSUANCE OF A GRADING PERMIT PRIOR TO  FOR ISSUANCE OF A GRADING PERMIT PRIOR TO FOR ISSUANCE OF A GRADING PERMIT PRIOR TO  ISSUANCE OF A GRADING PERMIT PRIOR TO ISSUANCE OF A GRADING PERMIT PRIOR TO  OF A GRADING PERMIT PRIOR TO OF A GRADING PERMIT PRIOR TO  A GRADING PERMIT PRIOR TO A GRADING PERMIT PRIOR TO  GRADING PERMIT PRIOR TO GRADING PERMIT PRIOR TO  PERMIT PRIOR TO PERMIT PRIOR TO  PRIOR TO PRIOR TO  TO TO COMPLETION OF ANY NECESSARY PERIMETER RETAINING WALLS. (IF NO  OF ANY NECESSARY PERIMETER RETAINING WALLS. (IF NO OF ANY NECESSARY PERIMETER RETAINING WALLS. (IF NO  ANY NECESSARY PERIMETER RETAINING WALLS. (IF NO ANY NECESSARY PERIMETER RETAINING WALLS. (IF NO  NECESSARY PERIMETER RETAINING WALLS. (IF NO NECESSARY PERIMETER RETAINING WALLS. (IF NO  PERIMETER RETAINING WALLS. (IF NO PERIMETER RETAINING WALLS. (IF NO  RETAINING WALLS. (IF NO RETAINING WALLS. (IF NO  WALLS. (IF NO WALLS. (IF NO  (IF NO (IF NO  NO NO RETAINING WALLS ARE SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON  WALLS ARE SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON WALLS ARE SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON  ARE SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON ARE SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON  SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON  ON THE PLAN, DO NOT PUT THIS NOTE ON ON THE PLAN, DO NOT PUT THIS NOTE ON  THE PLAN, DO NOT PUT THIS NOTE ON THE PLAN, DO NOT PUT THIS NOTE ON  PLAN, DO NOT PUT THIS NOTE ON PLAN, DO NOT PUT THIS NOTE ON  DO NOT PUT THIS NOTE ON DO NOT PUT THIS NOTE ON  NOT PUT THIS NOTE ON NOT PUT THIS NOTE ON  PUT THIS NOTE ON PUT THIS NOTE ON  THIS NOTE ON THIS NOTE ON  NOTE ON NOTE ON  ON ON PLAN.) 7. ANY IMPROVEMENTS CONSTRUCTED IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE ANY IMPROVEMENTS CONSTRUCTED IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE  IMPROVEMENTS CONSTRUCTED IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE IMPROVEMENTS CONSTRUCTED IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE  CONSTRUCTED IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE CONSTRUCTED IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE  IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE  THE PUBLIC RIGHT-OF-WAY WILL REQUIRE THE PUBLIC RIGHT-OF-WAY WILL REQUIRE  PUBLIC RIGHT-OF-WAY WILL REQUIRE PUBLIC RIGHT-OF-WAY WILL REQUIRE  RIGHT-OF-WAY WILL REQUIRE RIGHT-OF-WAY WILL REQUIRE  WILL REQUIRE WILL REQUIRE  REQUIRE REQUIRE A SEPARATE CONSTRUCTION PERMIT AND INSPECTION FROM THE PUBLIC WORKS  SEPARATE CONSTRUCTION PERMIT AND INSPECTION FROM THE PUBLIC WORKS SEPARATE CONSTRUCTION PERMIT AND INSPECTION FROM THE PUBLIC WORKS  CONSTRUCTION PERMIT AND INSPECTION FROM THE PUBLIC WORKS CONSTRUCTION PERMIT AND INSPECTION FROM THE PUBLIC WORKS  PERMIT AND INSPECTION FROM THE PUBLIC WORKS PERMIT AND INSPECTION FROM THE PUBLIC WORKS  AND INSPECTION FROM THE PUBLIC WORKS AND INSPECTION FROM THE PUBLIC WORKS  INSPECTION FROM THE PUBLIC WORKS INSPECTION FROM THE PUBLIC WORKS  FROM THE PUBLIC WORKS FROM THE PUBLIC WORKS  THE PUBLIC WORKS THE PUBLIC WORKS  PUBLIC WORKS PUBLIC WORKS  WORKS WORKS DEPARTMENT. 8. ANY WALLS, FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS ANY WALLS, FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS  WALLS, FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS WALLS, FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS  FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS  STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS  AND/OR APPURTENANCES ADJACENT TO THIS AND/OR APPURTENANCES ADJACENT TO THIS  APPURTENANCES ADJACENT TO THIS APPURTENANCES ADJACENT TO THIS  ADJACENT TO THIS ADJACENT TO THIS  TO THIS TO THIS  THIS THIS PROJECT ARE TO BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE  ARE TO BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE ARE TO BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE  TO BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE TO BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE  BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE  PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE  IN PLACE. IF GRADING OPERATIONS DAMAGE IN PLACE. IF GRADING OPERATIONS DAMAGE  PLACE. IF GRADING OPERATIONS DAMAGE PLACE. IF GRADING OPERATIONS DAMAGE  IF GRADING OPERATIONS DAMAGE IF GRADING OPERATIONS DAMAGE  GRADING OPERATIONS DAMAGE GRADING OPERATIONS DAMAGE  OPERATIONS DAMAGE OPERATIONS DAMAGE  DAMAGE DAMAGE OR ADVERSELY AFFECT SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR  ADVERSELY AFFECT SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR ADVERSELY AFFECT SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR  AFFECT SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR AFFECT SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR  SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR  ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR  IN ANY WAY, THE CONTRACTOR  AND/OR IN ANY WAY, THE CONTRACTOR  AND/OR  ANY WAY, THE CONTRACTOR  AND/OR ANY WAY, THE CONTRACTOR  AND/OR  WAY, THE CONTRACTOR  AND/OR WAY, THE CONTRACTOR  AND/OR  THE CONTRACTOR  AND/OR THE CONTRACTOR  AND/OR  CONTRACTOR  AND/OR CONTRACTOR  AND/OR   AND/OR  AND/OR AND/OR DEVELOPER IS RESPONSIBLE FOR WORKING OUT AN ACCEPTABLE SOLUTION TO  IS RESPONSIBLE FOR WORKING OUT AN ACCEPTABLE SOLUTION TO IS RESPONSIBLE FOR WORKING OUT AN ACCEPTABLE SOLUTION TO  RESPONSIBLE FOR WORKING OUT AN ACCEPTABLE SOLUTION TO RESPONSIBLE FOR WORKING OUT AN ACCEPTABLE SOLUTION TO  FOR WORKING OUT AN ACCEPTABLE SOLUTION TO FOR WORKING OUT AN ACCEPTABLE SOLUTION TO  WORKING OUT AN ACCEPTABLE SOLUTION TO WORKING OUT AN ACCEPTABLE SOLUTION TO  OUT AN ACCEPTABLE SOLUTION TO OUT AN ACCEPTABLE SOLUTION TO  AN ACCEPTABLE SOLUTION TO AN ACCEPTABLE SOLUTION TO  ACCEPTABLE SOLUTION TO ACCEPTABLE SOLUTION TO  SOLUTION TO SOLUTION TO  TO TO THE SATISFACTION OF THE AFFECTED PROPERTY OWNER(S). 9. THE CONTRACTOR/DEVELOPER IS RESPONSIBLE FOR ENSURING THAT RETAINING THE CONTRACTOR/DEVELOPER IS RESPONSIBLE FOR ENSURING THAT RETAINING  CONTRACTOR/DEVELOPER IS RESPONSIBLE FOR ENSURING THAT RETAINING CONTRACTOR/DEVELOPER IS RESPONSIBLE FOR ENSURING THAT RETAINING  IS RESPONSIBLE FOR ENSURING THAT RETAINING IS RESPONSIBLE FOR ENSURING THAT RETAINING  RESPONSIBLE FOR ENSURING THAT RETAINING RESPONSIBLE FOR ENSURING THAT RETAINING  FOR ENSURING THAT RETAINING FOR ENSURING THAT RETAINING  ENSURING THAT RETAINING ENSURING THAT RETAINING  THAT RETAINING THAT RETAINING  RETAINING RETAINING WALLS DO NOT INTERFERE WITH PROVISION OF UTILITIES. 10. IT IS THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT IT IS THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT  IS THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT IS THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT  THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT  GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT  CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT  RESPONSIBILITY TO ENSURE THAT RESPONSIBILITY TO ENSURE THAT  TO ENSURE THAT TO ENSURE THAT  ENSURE THAT ENSURE THAT  THAT THAT ADEQUATE COMPACTION HAS BEEN ATTAINED ON THE ENTIRE GRADING SITE,  COMPACTION HAS BEEN ATTAINED ON THE ENTIRE GRADING SITE, COMPACTION HAS BEEN ATTAINED ON THE ENTIRE GRADING SITE,  HAS BEEN ATTAINED ON THE ENTIRE GRADING SITE, HAS BEEN ATTAINED ON THE ENTIRE GRADING SITE,  BEEN ATTAINED ON THE ENTIRE GRADING SITE, BEEN ATTAINED ON THE ENTIRE GRADING SITE,  ATTAINED ON THE ENTIRE GRADING SITE, ATTAINED ON THE ENTIRE GRADING SITE,  ON THE ENTIRE GRADING SITE, ON THE ENTIRE GRADING SITE,  THE ENTIRE GRADING SITE, THE ENTIRE GRADING SITE,  ENTIRE GRADING SITE, ENTIRE GRADING SITE,  GRADING SITE, GRADING SITE,  SITE, SITE, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS AND ON ALL FILL  FILL AREAS OUTSIDE THE BUILDING PADS AND ON ALL FILL FILL AREAS OUTSIDE THE BUILDING PADS AND ON ALL FILL  AREAS OUTSIDE THE BUILDING PADS AND ON ALL FILL AREAS OUTSIDE THE BUILDING PADS AND ON ALL FILL  OUTSIDE THE BUILDING PADS AND ON ALL FILL OUTSIDE THE BUILDING PADS AND ON ALL FILL  THE BUILDING PADS AND ON ALL FILL THE BUILDING PADS AND ON ALL FILL  BUILDING PADS AND ON ALL FILL BUILDING PADS AND ON ALL FILL  PADS AND ON ALL FILL PADS AND ON ALL FILL  AND ON ALL FILL AND ON ALL FILL  ON ALL FILL ON ALL FILL  ALL FILL ALL FILL  FILL FILL SLOPES. 11. IT IS THE SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM IT IS THE SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM  IS THE SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM IS THE SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM  THE SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM THE SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM  SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM  ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM  RESPONSIBILITY TO OBSERVE AND PERFORM RESPONSIBILITY TO OBSERVE AND PERFORM  TO OBSERVE AND PERFORM TO OBSERVE AND PERFORM  OBSERVE AND PERFORM OBSERVE AND PERFORM  AND PERFORM AND PERFORM  PERFORM PERFORM COMPACTION TESTS DURING THE GRADING TO EVALUATE THE PREPARATION OF  TESTS DURING THE GRADING TO EVALUATE THE PREPARATION OF TESTS DURING THE GRADING TO EVALUATE THE PREPARATION OF  DURING THE GRADING TO EVALUATE THE PREPARATION OF DURING THE GRADING TO EVALUATE THE PREPARATION OF  THE GRADING TO EVALUATE THE PREPARATION OF THE GRADING TO EVALUATE THE PREPARATION OF  GRADING TO EVALUATE THE PREPARATION OF GRADING TO EVALUATE THE PREPARATION OF  TO EVALUATE THE PREPARATION OF TO EVALUATE THE PREPARATION OF  EVALUATE THE PREPARATION OF EVALUATE THE PREPARATION OF  THE PREPARATION OF THE PREPARATION OF  PREPARATION OF PREPARATION OF  OF OF THE NATURAL GROUND SURFACE TO RECEIVE THE FILL AND THE COMPACTION  NATURAL GROUND SURFACE TO RECEIVE THE FILL AND THE COMPACTION NATURAL GROUND SURFACE TO RECEIVE THE FILL AND THE COMPACTION  GROUND SURFACE TO RECEIVE THE FILL AND THE COMPACTION GROUND SURFACE TO RECEIVE THE FILL AND THE COMPACTION  SURFACE TO RECEIVE THE FILL AND THE COMPACTION SURFACE TO RECEIVE THE FILL AND THE COMPACTION  TO RECEIVE THE FILL AND THE COMPACTION TO RECEIVE THE FILL AND THE COMPACTION  RECEIVE THE FILL AND THE COMPACTION RECEIVE THE FILL AND THE COMPACTION  THE FILL AND THE COMPACTION THE FILL AND THE COMPACTION  FILL AND THE COMPACTION FILL AND THE COMPACTION  AND THE COMPACTION AND THE COMPACTION  THE COMPACTION THE COMPACTION  COMPACTION COMPACTION ATTAINED IN THE FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS  IN THE FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS IN THE FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS  THE FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS THE FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS  FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS  INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS  FILL AREAS OUTSIDE THE BUILDING PADS FILL AREAS OUTSIDE THE BUILDING PADS  AREAS OUTSIDE THE BUILDING PADS AREAS OUTSIDE THE BUILDING PADS  OUTSIDE THE BUILDING PADS OUTSIDE THE BUILDING PADS  THE BUILDING PADS THE BUILDING PADS  BUILDING PADS BUILDING PADS  PADS PADS AND ON ALL FILL SLOPES. 12. EARTHWORK QUANTITIES ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY, EARTHWORK QUANTITIES ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY,  QUANTITIES ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY, QUANTITIES ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY,  ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY, ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY,  SHOWN FOR GRADING PERMIT PURPOSES ONLY, SHOWN FOR GRADING PERMIT PURPOSES ONLY,  FOR GRADING PERMIT PURPOSES ONLY, FOR GRADING PERMIT PURPOSES ONLY,  GRADING PERMIT PURPOSES ONLY, GRADING PERMIT PURPOSES ONLY,  PERMIT PURPOSES ONLY, PERMIT PURPOSES ONLY,  PURPOSES ONLY, PURPOSES ONLY,  ONLY, ONLY, AND THE CITY OF RIVERSIDE IS NOT RESPONSIBLE FOR THEIR ACCURACY. 13. FOR GRADING OF AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION FOR GRADING OF AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION  GRADING OF AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION GRADING OF AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION  OF AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION OF AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION  AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION  OF 1 ACRE OR MORE, A STORM WATER POLLUTION OF 1 ACRE OR MORE, A STORM WATER POLLUTION  1 ACRE OR MORE, A STORM WATER POLLUTION 1 ACRE OR MORE, A STORM WATER POLLUTION  ACRE OR MORE, A STORM WATER POLLUTION ACRE OR MORE, A STORM WATER POLLUTION  OR MORE, A STORM WATER POLLUTION OR MORE, A STORM WATER POLLUTION  MORE, A STORM WATER POLLUTION MORE, A STORM WATER POLLUTION  A STORM WATER POLLUTION A STORM WATER POLLUTION  STORM WATER POLLUTION STORM WATER POLLUTION  WATER POLLUTION WATER POLLUTION  POLLUTION POLLUTION PREVENTION PLAN (SWPPP) SHALL BE KEPT ON-SITE AND MADE AVAILABLE  PLAN (SWPPP) SHALL BE KEPT ON-SITE AND MADE AVAILABLE PLAN (SWPPP) SHALL BE KEPT ON-SITE AND MADE AVAILABLE  (SWPPP) SHALL BE KEPT ON-SITE AND MADE AVAILABLE (SWPPP) SHALL BE KEPT ON-SITE AND MADE AVAILABLE  SHALL BE KEPT ON-SITE AND MADE AVAILABLE SHALL BE KEPT ON-SITE AND MADE AVAILABLE  BE KEPT ON-SITE AND MADE AVAILABLE BE KEPT ON-SITE AND MADE AVAILABLE  KEPT ON-SITE AND MADE AVAILABLE KEPT ON-SITE AND MADE AVAILABLE  ON-SITE AND MADE AVAILABLE ON-SITE AND MADE AVAILABLE  AND MADE AVAILABLE AND MADE AVAILABLE  MADE AVAILABLE MADE AVAILABLE  AVAILABLE AVAILABLE UPON REQUEST OF A REPRESENTATIVE OF THE REGIONAL WATER QUALITY  REQUEST OF A REPRESENTATIVE OF THE REGIONAL WATER QUALITY REQUEST OF A REPRESENTATIVE OF THE REGIONAL WATER QUALITY  OF A REPRESENTATIVE OF THE REGIONAL WATER QUALITY OF A REPRESENTATIVE OF THE REGIONAL WATER QUALITY  A REPRESENTATIVE OF THE REGIONAL WATER QUALITY A REPRESENTATIVE OF THE REGIONAL WATER QUALITY  REPRESENTATIVE OF THE REGIONAL WATER QUALITY REPRESENTATIVE OF THE REGIONAL WATER QUALITY  OF THE REGIONAL WATER QUALITY OF THE REGIONAL WATER QUALITY  THE REGIONAL WATER QUALITY THE REGIONAL WATER QUALITY  REGIONAL WATER QUALITY REGIONAL WATER QUALITY  WATER QUALITY WATER QUALITY  QUALITY QUALITY CONTROL BOARD (RWQCB) - SANTA ANA REGION AND/OR THE CITY OF  BOARD (RWQCB) - SANTA ANA REGION AND/OR THE CITY OF BOARD (RWQCB) - SANTA ANA REGION AND/OR THE CITY OF  (RWQCB) - SANTA ANA REGION AND/OR THE CITY OF (RWQCB) - SANTA ANA REGION AND/OR THE CITY OF  - SANTA ANA REGION AND/OR THE CITY OF - SANTA ANA REGION AND/OR THE CITY OF  SANTA ANA REGION AND/OR THE CITY OF SANTA ANA REGION AND/OR THE CITY OF  ANA REGION AND/OR THE CITY OF ANA REGION AND/OR THE CITY OF  REGION AND/OR THE CITY OF REGION AND/OR THE CITY OF  AND/OR THE CITY OF AND/OR THE CITY OF  THE CITY OF THE CITY OF  CITY OF CITY OF  OF OF RIVERSIDE. 14. GRADING OPERATIONS SHALL BE LIMITED TO BETWEEN THE HOURS OF 7 A.M. GRADING OPERATIONS SHALL BE LIMITED TO BETWEEN THE HOURS OF 7 A.M.  OPERATIONS SHALL BE LIMITED TO BETWEEN THE HOURS OF 7 A.M. OPERATIONS SHALL BE LIMITED TO BETWEEN THE HOURS OF 7 A.M.  SHALL BE LIMITED TO BETWEEN THE HOURS OF 7 A.M. SHALL BE LIMITED TO BETWEEN THE HOURS OF 7 A.M.  BE LIMITED TO BETWEEN THE HOURS OF 7 A.M. BE LIMITED TO BETWEEN THE HOURS OF 7 A.M.  LIMITED TO BETWEEN THE HOURS OF 7 A.M. LIMITED TO BETWEEN THE HOURS OF 7 A.M.  TO BETWEEN THE HOURS OF 7 A.M. TO BETWEEN THE HOURS OF 7 A.M.  BETWEEN THE HOURS OF 7 A.M. BETWEEN THE HOURS OF 7 A.M.  THE HOURS OF 7 A.M. THE HOURS OF 7 A.M.  HOURS OF 7 A.M. HOURS OF 7 A.M.  OF 7 A.M. OF 7 A.M.  7 A.M. 7 A.M.  A.M. A.M. AND 7 P.M. ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. 7 P.M. ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS.7 P.M. ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. P.M. ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS.P.M. ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS.ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS.WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS.AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS.BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. 8 A.M. AND 5 P.M. ON SATURDAYS.8 A.M. AND 5 P.M. ON SATURDAYS. A.M. AND 5 P.M. ON SATURDAYS.A.M. AND 5 P.M. ON SATURDAYS. AND 5 P.M. ON SATURDAYS.AND 5 P.M. ON SATURDAYS. 5 P.M. ON SATURDAYS.5 P.M. ON SATURDAYS. P.M. ON SATURDAYS.P.M. ON SATURDAYS. ON SATURDAYS.ON SATURDAYS. SATURDAYS.SATURDAYS.NO GRADING WILL BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS.  GRADING WILL BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS. GRADING WILL BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS.  WILL BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS. WILL BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS.  BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS. BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS.  PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS. PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS.  ON SUNDAY OR FEDERAL HOLIDAYS. ON SUNDAY OR FEDERAL HOLIDAYS.  SUNDAY OR FEDERAL HOLIDAYS. SUNDAY OR FEDERAL HOLIDAYS.  OR FEDERAL HOLIDAYS. OR FEDERAL HOLIDAYS.  FEDERAL HOLIDAYS. FEDERAL HOLIDAYS.  HOLIDAYS. HOLIDAYS. (RIVERSIDE MUNICIPAL CODE, 7.35.010, ORDINANCE NO. 6273)
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1. ALL CONSTRUCTION SHALL BE IN ACCORDANCE WITH THESE PLANS ALL CONSTRUCTION SHALL BE IN ACCORDANCE WITH THESE PLANS  CONSTRUCTION SHALL BE IN ACCORDANCE WITH THESE PLANS CONSTRUCTION SHALL BE IN ACCORDANCE WITH THESE PLANS  SHALL BE IN ACCORDANCE WITH THESE PLANS SHALL BE IN ACCORDANCE WITH THESE PLANS  BE IN ACCORDANCE WITH THESE PLANS BE IN ACCORDANCE WITH THESE PLANS  IN ACCORDANCE WITH THESE PLANS IN ACCORDANCE WITH THESE PLANS  ACCORDANCE WITH THESE PLANS ACCORDANCE WITH THESE PLANS  WITH THESE PLANS WITH THESE PLANS  THESE PLANS THESE PLANS  PLANS PLANS AND IN CONFORMANCE WITH THE CITY OF RIVERSIDE PUBLIC  IN CONFORMANCE WITH THE CITY OF RIVERSIDE PUBLIC IN CONFORMANCE WITH THE CITY OF RIVERSIDE PUBLIC  CONFORMANCE WITH THE CITY OF RIVERSIDE PUBLIC CONFORMANCE WITH THE CITY OF RIVERSIDE PUBLIC  WITH THE CITY OF RIVERSIDE PUBLIC WITH THE CITY OF RIVERSIDE PUBLIC  THE CITY OF RIVERSIDE PUBLIC THE CITY OF RIVERSIDE PUBLIC  CITY OF RIVERSIDE PUBLIC CITY OF RIVERSIDE PUBLIC  OF RIVERSIDE PUBLIC OF RIVERSIDE PUBLIC  RIVERSIDE PUBLIC RIVERSIDE PUBLIC  PUBLIC PUBLIC UTILITIES DEPARTMENT, WATER DIVISION, STANDARD  DEPARTMENT, WATER DIVISION, STANDARD DEPARTMENT, WATER DIVISION, STANDARD  WATER DIVISION, STANDARD WATER DIVISION, STANDARD  DIVISION, STANDARD DIVISION, STANDARD  STANDARD STANDARD SPECIFICATION NO. 205 FOR WATER DISTRIBUTION SYSTEMS,  NO. 205 FOR WATER DISTRIBUTION SYSTEMS, NO. 205 FOR WATER DISTRIBUTION SYSTEMS,  205 FOR WATER DISTRIBUTION SYSTEMS, 205 FOR WATER DISTRIBUTION SYSTEMS,  FOR WATER DISTRIBUTION SYSTEMS, FOR WATER DISTRIBUTION SYSTEMS,  WATER DISTRIBUTION SYSTEMS, WATER DISTRIBUTION SYSTEMS,  DISTRIBUTION SYSTEMS, DISTRIBUTION SYSTEMS,  SYSTEMS, SYSTEMS, LATEST REVISION; ALL APPLICABLE A.W.W.A. STANDARDS AND  REVISION; ALL APPLICABLE A.W.W.A. STANDARDS AND REVISION; ALL APPLICABLE A.W.W.A. STANDARDS AND  ALL APPLICABLE A.W.W.A. STANDARDS AND ALL APPLICABLE A.W.W.A. STANDARDS AND  APPLICABLE A.W.W.A. STANDARDS AND APPLICABLE A.W.W.A. STANDARDS AND  A.W.W.A. STANDARDS AND A.W.W.A. STANDARDS AND  STANDARDS AND STANDARDS AND  AND AND SPECIFICATIONS, EXCEPT AS NOTED; AND THE STANDARD  EXCEPT AS NOTED; AND THE STANDARD EXCEPT AS NOTED; AND THE STANDARD  AS NOTED; AND THE STANDARD AS NOTED; AND THE STANDARD  NOTED; AND THE STANDARD NOTED; AND THE STANDARD  AND THE STANDARD AND THE STANDARD  THE STANDARD THE STANDARD  STANDARD STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION (GREENBOOK),  FOR PUBLIC WORKS CONSTRUCTION (GREENBOOK), FOR PUBLIC WORKS CONSTRUCTION (GREENBOOK),  PUBLIC WORKS CONSTRUCTION (GREENBOOK), PUBLIC WORKS CONSTRUCTION (GREENBOOK),  WORKS CONSTRUCTION (GREENBOOK), WORKS CONSTRUCTION (GREENBOOK),  CONSTRUCTION (GREENBOOK), CONSTRUCTION (GREENBOOK),  (GREENBOOK), (GREENBOOK), LATEST ADOPTED EDITION AND AMENDMENTS. 2. ALL WATER MAINS 12 INCH AND UNDER SHALL BE CLASS 350 ALL WATER MAINS 12 INCH AND UNDER SHALL BE CLASS 350  WATER MAINS 12 INCH AND UNDER SHALL BE CLASS 350 WATER MAINS 12 INCH AND UNDER SHALL BE CLASS 350  MAINS 12 INCH AND UNDER SHALL BE CLASS 350 MAINS 12 INCH AND UNDER SHALL BE CLASS 350  12 INCH AND UNDER SHALL BE CLASS 350 12 INCH AND UNDER SHALL BE CLASS 350  INCH AND UNDER SHALL BE CLASS 350 INCH AND UNDER SHALL BE CLASS 350  AND UNDER SHALL BE CLASS 350 AND UNDER SHALL BE CLASS 350  UNDER SHALL BE CLASS 350 UNDER SHALL BE CLASS 350  SHALL BE CLASS 350 SHALL BE CLASS 350  BE CLASS 350 BE CLASS 350  CLASS 350 CLASS 350  350 350 D.I.P. PER A.W.W.A. C-151. ALL PIPE JOINTS SHALL BE  PER A.W.W.A. C-151. ALL PIPE JOINTS SHALL BE PER A.W.W.A. C-151. ALL PIPE JOINTS SHALL BE  A.W.W.A. C-151. ALL PIPE JOINTS SHALL BE A.W.W.A. C-151. ALL PIPE JOINTS SHALL BE  C-151. ALL PIPE JOINTS SHALL BE C-151. ALL PIPE JOINTS SHALL BE  ALL PIPE JOINTS SHALL BE ALL PIPE JOINTS SHALL BE  PIPE JOINTS SHALL BE PIPE JOINTS SHALL BE  JOINTS SHALL BE JOINTS SHALL BE  SHALL BE SHALL BE  BE BE RESTRAINED WITH ROMAC INDUSTRIES, INC. “GRIP RING”  WITH ROMAC INDUSTRIES, INC. “GRIP RING” WITH ROMAC INDUSTRIES, INC. “GRIP RING”  ROMAC INDUSTRIES, INC. “GRIP RING” ROMAC INDUSTRIES, INC. “GRIP RING”  INDUSTRIES, INC. “GRIP RING” INDUSTRIES, INC. “GRIP RING”  INC. “GRIP RING” INC. “GRIP RING”  “GRIP RING” GRIP RING”  RING” RING” GASKETS, A. PIPE AND FOUNDRY COMPANY “FIELD-LOK” GASKETS OR WATER PIPE AND FOUNDRY COMPANY “FIELD-LOK” GASKETS OR WATER  AND FOUNDRY COMPANY “FIELD-LOK” GASKETS OR WATER AND FOUNDRY COMPANY “FIELD-LOK” GASKETS OR WATER  FOUNDRY COMPANY “FIELD-LOK” GASKETS OR WATER FOUNDRY COMPANY “FIELD-LOK” GASKETS OR WATER  COMPANY “FIELD-LOK” GASKETS OR WATER COMPANY “FIELD-LOK” GASKETS OR WATER  “FIELD-LOK” GASKETS OR WATER FIELD-LOK” GASKETS OR WATER  GASKETS OR WATER GASKETS OR WATER  OR WATER OR WATER  WATER WATER DIVISION APPROVED EQUAL. ALL FITTINGS SHALL BE  APPROVED EQUAL. ALL FITTINGS SHALL BE APPROVED EQUAL. ALL FITTINGS SHALL BE  EQUAL. ALL FITTINGS SHALL BE EQUAL. ALL FITTINGS SHALL BE  ALL FITTINGS SHALL BE ALL FITTINGS SHALL BE  FITTINGS SHALL BE FITTINGS SHALL BE  SHALL BE SHALL BE  BE BE RESTRAINED MECHANICAL JOINT TYPE. 3. APPROVAL OF THIS PLAN BY THE WATER DIVISION DOES NOT APPROVAL OF THIS PLAN BY THE WATER DIVISION DOES NOT  OF THIS PLAN BY THE WATER DIVISION DOES NOT OF THIS PLAN BY THE WATER DIVISION DOES NOT  THIS PLAN BY THE WATER DIVISION DOES NOT THIS PLAN BY THE WATER DIVISION DOES NOT  PLAN BY THE WATER DIVISION DOES NOT PLAN BY THE WATER DIVISION DOES NOT  BY THE WATER DIVISION DOES NOT BY THE WATER DIVISION DOES NOT  THE WATER DIVISION DOES NOT THE WATER DIVISION DOES NOT  WATER DIVISION DOES NOT WATER DIVISION DOES NOT  DIVISION DOES NOT DIVISION DOES NOT  DOES NOT DOES NOT  NOT NOT RELIEVE THE PRIVATE ENGINEER OF THE DESIGN RESPONSIBILITY  THE PRIVATE ENGINEER OF THE DESIGN RESPONSIBILITY THE PRIVATE ENGINEER OF THE DESIGN RESPONSIBILITY  PRIVATE ENGINEER OF THE DESIGN RESPONSIBILITY PRIVATE ENGINEER OF THE DESIGN RESPONSIBILITY  ENGINEER OF THE DESIGN RESPONSIBILITY ENGINEER OF THE DESIGN RESPONSIBILITY  OF THE DESIGN RESPONSIBILITY OF THE DESIGN RESPONSIBILITY  THE DESIGN RESPONSIBILITY THE DESIGN RESPONSIBILITY  DESIGN RESPONSIBILITY DESIGN RESPONSIBILITY  RESPONSIBILITY RESPONSIBILITY THEREOF. THE PRIVATE ENGINEER SIGNING THESE PLANS IS  THE PRIVATE ENGINEER SIGNING THESE PLANS IS THE PRIVATE ENGINEER SIGNING THESE PLANS IS  PRIVATE ENGINEER SIGNING THESE PLANS IS PRIVATE ENGINEER SIGNING THESE PLANS IS  ENGINEER SIGNING THESE PLANS IS ENGINEER SIGNING THESE PLANS IS  SIGNING THESE PLANS IS SIGNING THESE PLANS IS  THESE PLANS IS THESE PLANS IS  PLANS IS PLANS IS  IS IS RESPONSIBLE FOR ASSURING THE ACCURACY AND ACCEPTABILITY  FOR ASSURING THE ACCURACY AND ACCEPTABILITY FOR ASSURING THE ACCURACY AND ACCEPTABILITY  ASSURING THE ACCURACY AND ACCEPTABILITY ASSURING THE ACCURACY AND ACCEPTABILITY  THE ACCURACY AND ACCEPTABILITY THE ACCURACY AND ACCEPTABILITY  ACCURACY AND ACCEPTABILITY ACCURACY AND ACCEPTABILITY  AND ACCEPTABILITY AND ACCEPTABILITY  ACCEPTABILITY ACCEPTABILITY OF THE WORK HEREON. IN  THE EVENT OF DISCREPANCIES  THE WORK HEREON. IN  THE EVENT OF DISCREPANCIES THE WORK HEREON. IN  THE EVENT OF DISCREPANCIES  WORK HEREON. IN  THE EVENT OF DISCREPANCIES WORK HEREON. IN  THE EVENT OF DISCREPANCIES  HEREON. IN  THE EVENT OF DISCREPANCIES HEREON. IN  THE EVENT OF DISCREPANCIES  IN  THE EVENT OF DISCREPANCIES IN  THE EVENT OF DISCREPANCIES   THE EVENT OF DISCREPANCIES  THE EVENT OF DISCREPANCIES THE EVENT OF DISCREPANCIES  EVENT OF DISCREPANCIES EVENT OF DISCREPANCIES  OF DISCREPANCIES OF DISCREPANCIES  DISCREPANCIES DISCREPANCIES ARISING DURING CONSTRUCTION, THE PRIVATE ENGINEER SHALL  DURING CONSTRUCTION, THE PRIVATE ENGINEER SHALL DURING CONSTRUCTION, THE PRIVATE ENGINEER SHALL  CONSTRUCTION, THE PRIVATE ENGINEER SHALL CONSTRUCTION, THE PRIVATE ENGINEER SHALL  THE PRIVATE ENGINEER SHALL THE PRIVATE ENGINEER SHALL  PRIVATE ENGINEER SHALL PRIVATE ENGINEER SHALL  ENGINEER SHALL ENGINEER SHALL  SHALL SHALL BE RESPONSIBLE FOR DETERMINING AN ACCEPTABLE SOLUTION AND  RESPONSIBLE FOR DETERMINING AN ACCEPTABLE SOLUTION AND RESPONSIBLE FOR DETERMINING AN ACCEPTABLE SOLUTION AND  FOR DETERMINING AN ACCEPTABLE SOLUTION AND FOR DETERMINING AN ACCEPTABLE SOLUTION AND  DETERMINING AN ACCEPTABLE SOLUTION AND DETERMINING AN ACCEPTABLE SOLUTION AND  AN ACCEPTABLE SOLUTION AND AN ACCEPTABLE SOLUTION AND  ACCEPTABLE SOLUTION AND ACCEPTABLE SOLUTION AND  SOLUTION AND SOLUTION AND  AND AND REVISING THE PLANS FOR APPROVAL BY THE CITY. 4. THE DEVELOPER SHALL BE RESPONSIBLE FOR PRESERVING OR THE DEVELOPER SHALL BE RESPONSIBLE FOR PRESERVING OR  DEVELOPER SHALL BE RESPONSIBLE FOR PRESERVING OR DEVELOPER SHALL BE RESPONSIBLE FOR PRESERVING OR  SHALL BE RESPONSIBLE FOR PRESERVING OR SHALL BE RESPONSIBLE FOR PRESERVING OR  BE RESPONSIBLE FOR PRESERVING OR BE RESPONSIBLE FOR PRESERVING OR  RESPONSIBLE FOR PRESERVING OR RESPONSIBLE FOR PRESERVING OR  FOR PRESERVING OR FOR PRESERVING OR  PRESERVING OR PRESERVING OR  OR OR RE-ESTABLISHING AND REFERENCING SURVEY MONUMENTS  AND REFERENCING SURVEY MONUMENTS AND REFERENCING SURVEY MONUMENTS  REFERENCING SURVEY MONUMENTS REFERENCING SURVEY MONUMENTS  SURVEY MONUMENTS SURVEY MONUMENTS  MONUMENTS MONUMENTS DESTROYED, DISTURBED OR BURIED AS A RESULT OF THE  DISTURBED OR BURIED AS A RESULT OF THE DISTURBED OR BURIED AS A RESULT OF THE  OR BURIED AS A RESULT OF THE OR BURIED AS A RESULT OF THE  BURIED AS A RESULT OF THE BURIED AS A RESULT OF THE  AS A RESULT OF THE AS A RESULT OF THE  A RESULT OF THE A RESULT OF THE  RESULT OF THE RESULT OF THE  OF THE OF THE  THE THE CONSTRUCTION SHOWN HEREON. 5. WATER MAINS SHALL BE LAID TO THE LINE AND GRADE SHOWN ON WATER MAINS SHALL BE LAID TO THE LINE AND GRADE SHOWN ON  MAINS SHALL BE LAID TO THE LINE AND GRADE SHOWN ON MAINS SHALL BE LAID TO THE LINE AND GRADE SHOWN ON  SHALL BE LAID TO THE LINE AND GRADE SHOWN ON SHALL BE LAID TO THE LINE AND GRADE SHOWN ON  BE LAID TO THE LINE AND GRADE SHOWN ON BE LAID TO THE LINE AND GRADE SHOWN ON  LAID TO THE LINE AND GRADE SHOWN ON LAID TO THE LINE AND GRADE SHOWN ON  TO THE LINE AND GRADE SHOWN ON TO THE LINE AND GRADE SHOWN ON  THE LINE AND GRADE SHOWN ON THE LINE AND GRADE SHOWN ON  LINE AND GRADE SHOWN ON LINE AND GRADE SHOWN ON  AND GRADE SHOWN ON AND GRADE SHOWN ON  GRADE SHOWN ON GRADE SHOWN ON  SHOWN ON SHOWN ON  ON ON THE PLAN AND PER CWD- 040. A. THE DEVELOPER'S ENGINEER SHALL PROVIDE A CONSTRUCTION THE DEVELOPER'S ENGINEER SHALL PROVIDE A CONSTRUCTION  DEVELOPER'S ENGINEER SHALL PROVIDE A CONSTRUCTION DEVELOPER'S ENGINEER SHALL PROVIDE A CONSTRUCTION  ENGINEER SHALL PROVIDE A CONSTRUCTION ENGINEER SHALL PROVIDE A CONSTRUCTION  SHALL PROVIDE A CONSTRUCTION SHALL PROVIDE A CONSTRUCTION  PROVIDE A CONSTRUCTION PROVIDE A CONSTRUCTION  A CONSTRUCTION A CONSTRUCTION  CONSTRUCTION CONSTRUCTION OFF-SET LINE AND STATION ALL FITTINGS AND APPURTENANCES.  LINE AND STATION ALL FITTINGS AND APPURTENANCES. LINE AND STATION ALL FITTINGS AND APPURTENANCES.  AND STATION ALL FITTINGS AND APPURTENANCES. AND STATION ALL FITTINGS AND APPURTENANCES.  STATION ALL FITTINGS AND APPURTENANCES. STATION ALL FITTINGS AND APPURTENANCES.  ALL FITTINGS AND APPURTENANCES. ALL FITTINGS AND APPURTENANCES.  FITTINGS AND APPURTENANCES. FITTINGS AND APPURTENANCES.  AND APPURTENANCES. AND APPURTENANCES.  APPURTENANCES. APPURTENANCES. CUT SHEETS SHALL BE PROVIDED FOR PIPELINES ON ALL  SHEETS SHALL BE PROVIDED FOR PIPELINES ON ALL SHEETS SHALL BE PROVIDED FOR PIPELINES ON ALL  SHALL BE PROVIDED FOR PIPELINES ON ALL SHALL BE PROVIDED FOR PIPELINES ON ALL  BE PROVIDED FOR PIPELINES ON ALL BE PROVIDED FOR PIPELINES ON ALL  PROVIDED FOR PIPELINES ON ALL PROVIDED FOR PIPELINES ON ALL  FOR PIPELINES ON ALL FOR PIPELINES ON ALL  PIPELINES ON ALL PIPELINES ON ALL  ON ALL ON ALL  ALL ALL STREETS. B. MINIMUM DEPTH OF COVER OVER WATER MAINS UNDER 12-INCHES MINIMUM DEPTH OF COVER OVER WATER MAINS UNDER 12-INCHES  DEPTH OF COVER OVER WATER MAINS UNDER 12-INCHES DEPTH OF COVER OVER WATER MAINS UNDER 12-INCHES  OF COVER OVER WATER MAINS UNDER 12-INCHES OF COVER OVER WATER MAINS UNDER 12-INCHES  COVER OVER WATER MAINS UNDER 12-INCHES COVER OVER WATER MAINS UNDER 12-INCHES  OVER WATER MAINS UNDER 12-INCHES OVER WATER MAINS UNDER 12-INCHES  WATER MAINS UNDER 12-INCHES WATER MAINS UNDER 12-INCHES  MAINS UNDER 12-INCHES MAINS UNDER 12-INCHES  UNDER 12-INCHES UNDER 12-INCHES  12-INCHES 12-INCHES IN DIAMETER SHALL BE 3.0 FEET, UNLESS OTHERWISE NOTED.  DIAMETER SHALL BE 3.0 FEET, UNLESS OTHERWISE NOTED. DIAMETER SHALL BE 3.0 FEET, UNLESS OTHERWISE NOTED.  SHALL BE 3.0 FEET, UNLESS OTHERWISE NOTED. SHALL BE 3.0 FEET, UNLESS OTHERWISE NOTED.  BE 3.0 FEET, UNLESS OTHERWISE NOTED. BE 3.0 FEET, UNLESS OTHERWISE NOTED.  3.0 FEET, UNLESS OTHERWISE NOTED. 3.0 FEET, UNLESS OTHERWISE NOTED.  FEET, UNLESS OTHERWISE NOTED. FEET, UNLESS OTHERWISE NOTED.  UNLESS OTHERWISE NOTED. UNLESS OTHERWISE NOTED.  OTHERWISE NOTED. OTHERWISE NOTED.  NOTED. NOTED. ALL 12-INCH AND LARGER DIAMETER WATER MAINS SHALL HAVE  12-INCH AND LARGER DIAMETER WATER MAINS SHALL HAVE 12-INCH AND LARGER DIAMETER WATER MAINS SHALL HAVE  AND LARGER DIAMETER WATER MAINS SHALL HAVE AND LARGER DIAMETER WATER MAINS SHALL HAVE  LARGER DIAMETER WATER MAINS SHALL HAVE LARGER DIAMETER WATER MAINS SHALL HAVE  DIAMETER WATER MAINS SHALL HAVE DIAMETER WATER MAINS SHALL HAVE  WATER MAINS SHALL HAVE WATER MAINS SHALL HAVE  MAINS SHALL HAVE MAINS SHALL HAVE  SHALL HAVE SHALL HAVE  HAVE HAVE 4.0 FEET OF COVER. 6. THE EXISTENCE AND LOCATION OF ANY UNDERGROUND UTILITY THE EXISTENCE AND LOCATION OF ANY UNDERGROUND UTILITY  EXISTENCE AND LOCATION OF ANY UNDERGROUND UTILITY EXISTENCE AND LOCATION OF ANY UNDERGROUND UTILITY  AND LOCATION OF ANY UNDERGROUND UTILITY AND LOCATION OF ANY UNDERGROUND UTILITY  LOCATION OF ANY UNDERGROUND UTILITY LOCATION OF ANY UNDERGROUND UTILITY  OF ANY UNDERGROUND UTILITY OF ANY UNDERGROUND UTILITY  ANY UNDERGROUND UTILITY ANY UNDERGROUND UTILITY  UNDERGROUND UTILITY UNDERGROUND UTILITY  UTILITY UTILITY PIPES, CONDUITS, CABLES OR STRUCTURES SHOWN ON THESE  CONDUITS, CABLES OR STRUCTURES SHOWN ON THESE CONDUITS, CABLES OR STRUCTURES SHOWN ON THESE  CABLES OR STRUCTURES SHOWN ON THESE CABLES OR STRUCTURES SHOWN ON THESE  OR STRUCTURES SHOWN ON THESE OR STRUCTURES SHOWN ON THESE  STRUCTURES SHOWN ON THESE STRUCTURES SHOWN ON THESE  SHOWN ON THESE SHOWN ON THESE  ON THESE ON THESE  THESE THESE PLANS WERE OBTAINED BY A SEARCH OF AVAILABLE RECORDS. TO  WERE OBTAINED BY A SEARCH OF AVAILABLE RECORDS. TO WERE OBTAINED BY A SEARCH OF AVAILABLE RECORDS. TO  OBTAINED BY A SEARCH OF AVAILABLE RECORDS. TO OBTAINED BY A SEARCH OF AVAILABLE RECORDS. TO  BY A SEARCH OF AVAILABLE RECORDS. TO BY A SEARCH OF AVAILABLE RECORDS. TO  A SEARCH OF AVAILABLE RECORDS. TO A SEARCH OF AVAILABLE RECORDS. TO  SEARCH OF AVAILABLE RECORDS. TO SEARCH OF AVAILABLE RECORDS. TO  OF AVAILABLE RECORDS. TO OF AVAILABLE RECORDS. TO  AVAILABLE RECORDS. TO AVAILABLE RECORDS. TO  RECORDS. TO RECORDS. TO  TO TO THE BEST OF OUR KNOWLEDGE, THERE ARE NO EXISTING  BEST OF OUR KNOWLEDGE, THERE ARE NO EXISTING BEST OF OUR KNOWLEDGE, THERE ARE NO EXISTING  OF OUR KNOWLEDGE, THERE ARE NO EXISTING OF OUR KNOWLEDGE, THERE ARE NO EXISTING  OUR KNOWLEDGE, THERE ARE NO EXISTING OUR KNOWLEDGE, THERE ARE NO EXISTING  KNOWLEDGE, THERE ARE NO EXISTING KNOWLEDGE, THERE ARE NO EXISTING  THERE ARE NO EXISTING THERE ARE NO EXISTING  ARE NO EXISTING ARE NO EXISTING  NO EXISTING NO EXISTING  EXISTING EXISTING UTILITIES EXCEPT AS SHOWN ON THESE PLANS. THE CONTRACTOR  EXCEPT AS SHOWN ON THESE PLANS. THE CONTRACTOR EXCEPT AS SHOWN ON THESE PLANS. THE CONTRACTOR  AS SHOWN ON THESE PLANS. THE CONTRACTOR AS SHOWN ON THESE PLANS. THE CONTRACTOR  SHOWN ON THESE PLANS. THE CONTRACTOR SHOWN ON THESE PLANS. THE CONTRACTOR  ON THESE PLANS. THE CONTRACTOR ON THESE PLANS. THE CONTRACTOR  THESE PLANS. THE CONTRACTOR THESE PLANS. THE CONTRACTOR  PLANS. THE CONTRACTOR PLANS. THE CONTRACTOR  THE CONTRACTOR THE CONTRACTOR  CONTRACTOR CONTRACTOR IS REQUIRED TO TAKE DUE PRECAUTIONARY MEASURES TO PROTECT  REQUIRED TO TAKE DUE PRECAUTIONARY MEASURES TO PROTECT REQUIRED TO TAKE DUE PRECAUTIONARY MEASURES TO PROTECT  TO TAKE DUE PRECAUTIONARY MEASURES TO PROTECT TO TAKE DUE PRECAUTIONARY MEASURES TO PROTECT  TAKE DUE PRECAUTIONARY MEASURES TO PROTECT TAKE DUE PRECAUTIONARY MEASURES TO PROTECT  DUE PRECAUTIONARY MEASURES TO PROTECT DUE PRECAUTIONARY MEASURES TO PROTECT  PRECAUTIONARY MEASURES TO PROTECT PRECAUTIONARY MEASURES TO PROTECT  MEASURES TO PROTECT MEASURES TO PROTECT  TO PROTECT TO PROTECT  PROTECT PROTECT THE UTILITY LINES SHOWN, OR ANY OTHER LINES NOT OF RECORD  UTILITY LINES SHOWN, OR ANY OTHER LINES NOT OF RECORD UTILITY LINES SHOWN, OR ANY OTHER LINES NOT OF RECORD  LINES SHOWN, OR ANY OTHER LINES NOT OF RECORD LINES SHOWN, OR ANY OTHER LINES NOT OF RECORD  SHOWN, OR ANY OTHER LINES NOT OF RECORD SHOWN, OR ANY OTHER LINES NOT OF RECORD  OR ANY OTHER LINES NOT OF RECORD OR ANY OTHER LINES NOT OF RECORD  ANY OTHER LINES NOT OF RECORD ANY OTHER LINES NOT OF RECORD  OTHER LINES NOT OF RECORD OTHER LINES NOT OF RECORD  LINES NOT OF RECORD LINES NOT OF RECORD  NOT OF RECORD NOT OF RECORD  OF RECORD OF RECORD  RECORD RECORD OR NOT SHOWN ON THESE PLANS. 7. PROPOSED ELECTRICAL UNDERGROUND AND STREET LIGHT PROPOSED ELECTRICAL UNDERGROUND AND STREET LIGHT  ELECTRICAL UNDERGROUND AND STREET LIGHT ELECTRICAL UNDERGROUND AND STREET LIGHT  UNDERGROUND AND STREET LIGHT UNDERGROUND AND STREET LIGHT  AND STREET LIGHT AND STREET LIGHT  STREET LIGHT STREET LIGHT  LIGHT LIGHT FACILITIES ARE NOT SHOWN ON THE PLAN. THE CONTRACTOR  ARE NOT SHOWN ON THE PLAN. THE CONTRACTOR ARE NOT SHOWN ON THE PLAN. THE CONTRACTOR  NOT SHOWN ON THE PLAN. THE CONTRACTOR NOT SHOWN ON THE PLAN. THE CONTRACTOR  SHOWN ON THE PLAN. THE CONTRACTOR SHOWN ON THE PLAN. THE CONTRACTOR  ON THE PLAN. THE CONTRACTOR ON THE PLAN. THE CONTRACTOR  THE PLAN. THE CONTRACTOR THE PLAN. THE CONTRACTOR  PLAN. THE CONTRACTOR PLAN. THE CONTRACTOR  THE CONTRACTOR THE CONTRACTOR  CONTRACTOR CONTRACTOR SHALL COORDINATE INSTALLATION WITH THE DEVELOPER AND  COORDINATE INSTALLATION WITH THE DEVELOPER AND COORDINATE INSTALLATION WITH THE DEVELOPER AND  INSTALLATION WITH THE DEVELOPER AND INSTALLATION WITH THE DEVELOPER AND  WITH THE DEVELOPER AND WITH THE DEVELOPER AND  THE DEVELOPER AND THE DEVELOPER AND  DEVELOPER AND DEVELOPER AND  AND AND PUBLIC UTILITIES DEPARTMENT, ELECTRICAL DIVISION,  UTILITIES DEPARTMENT, ELECTRICAL DIVISION, UTILITIES DEPARTMENT, ELECTRICAL DIVISION,  DEPARTMENT, ELECTRICAL DIVISION, DEPARTMENT, ELECTRICAL DIVISION,  ELECTRICAL DIVISION, ELECTRICAL DIVISION,  DIVISION, DIVISION, 951-826-5489, FOR LOCATIONS OF THE PROPOSED ELECTRICAL  FOR LOCATIONS OF THE PROPOSED ELECTRICAL FOR LOCATIONS OF THE PROPOSED ELECTRICAL  LOCATIONS OF THE PROPOSED ELECTRICAL LOCATIONS OF THE PROPOSED ELECTRICAL  OF THE PROPOSED ELECTRICAL OF THE PROPOSED ELECTRICAL  THE PROPOSED ELECTRICAL THE PROPOSED ELECTRICAL  PROPOSED ELECTRICAL PROPOSED ELECTRICAL  ELECTRICAL ELECTRICAL AND STREET LIGHT FACILITIES. 8. PIPE SHALL BE HANDLED SO AS TO PROTECT PIPE AT ALL TIMES PIPE SHALL BE HANDLED SO AS TO PROTECT PIPE AT ALL TIMES  SHALL BE HANDLED SO AS TO PROTECT PIPE AT ALL TIMES SHALL BE HANDLED SO AS TO PROTECT PIPE AT ALL TIMES  BE HANDLED SO AS TO PROTECT PIPE AT ALL TIMES BE HANDLED SO AS TO PROTECT PIPE AT ALL TIMES  HANDLED SO AS TO PROTECT PIPE AT ALL TIMES HANDLED SO AS TO PROTECT PIPE AT ALL TIMES  SO AS TO PROTECT PIPE AT ALL TIMES SO AS TO PROTECT PIPE AT ALL TIMES  AS TO PROTECT PIPE AT ALL TIMES AS TO PROTECT PIPE AT ALL TIMES  TO PROTECT PIPE AT ALL TIMES TO PROTECT PIPE AT ALL TIMES  PROTECT PIPE AT ALL TIMES PROTECT PIPE AT ALL TIMES  PIPE AT ALL TIMES PIPE AT ALL TIMES  AT ALL TIMES AT ALL TIMES  ALL TIMES ALL TIMES  TIMES TIMES AND SHALL BE CAREFULLY BEDDED TO PROVIDE CONTINUOUS  SHALL BE CAREFULLY BEDDED TO PROVIDE CONTINUOUS SHALL BE CAREFULLY BEDDED TO PROVIDE CONTINUOUS  BE CAREFULLY BEDDED TO PROVIDE CONTINUOUS BE CAREFULLY BEDDED TO PROVIDE CONTINUOUS  CAREFULLY BEDDED TO PROVIDE CONTINUOUS CAREFULLY BEDDED TO PROVIDE CONTINUOUS  BEDDED TO PROVIDE CONTINUOUS BEDDED TO PROVIDE CONTINUOUS  TO PROVIDE CONTINUOUS TO PROVIDE CONTINUOUS  PROVIDE CONTINUOUS PROVIDE CONTINUOUS  CONTINUOUS CONTINUOUS BEARING AND TO PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE  AND TO PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE AND TO PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE  TO PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE TO PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE  PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE  UNEVEN SETTLEMENT. PIPE SHALL BE UNEVEN SETTLEMENT. PIPE SHALL BE  SETTLEMENT. PIPE SHALL BE SETTLEMENT. PIPE SHALL BE  PIPE SHALL BE PIPE SHALL BE  SHALL BE SHALL BE  BE BE PROTECTED AGAINST FLOTATION AT ALL TIMES. OPEN ENDS SHALL  AGAINST FLOTATION AT ALL TIMES. OPEN ENDS SHALL AGAINST FLOTATION AT ALL TIMES. OPEN ENDS SHALL  FLOTATION AT ALL TIMES. OPEN ENDS SHALL FLOTATION AT ALL TIMES. OPEN ENDS SHALL  AT ALL TIMES. OPEN ENDS SHALL AT ALL TIMES. OPEN ENDS SHALL  ALL TIMES. OPEN ENDS SHALL ALL TIMES. OPEN ENDS SHALL  TIMES. OPEN ENDS SHALL TIMES. OPEN ENDS SHALL  OPEN ENDS SHALL OPEN ENDS SHALL  ENDS SHALL ENDS SHALL  SHALL SHALL BE SEALED AT ALL TIMES WHEN CONSTRUCTION IS NOT IN  SEALED AT ALL TIMES WHEN CONSTRUCTION IS NOT IN SEALED AT ALL TIMES WHEN CONSTRUCTION IS NOT IN  AT ALL TIMES WHEN CONSTRUCTION IS NOT IN AT ALL TIMES WHEN CONSTRUCTION IS NOT IN  ALL TIMES WHEN CONSTRUCTION IS NOT IN ALL TIMES WHEN CONSTRUCTION IS NOT IN  TIMES WHEN CONSTRUCTION IS NOT IN TIMES WHEN CONSTRUCTION IS NOT IN  WHEN CONSTRUCTION IS NOT IN WHEN CONSTRUCTION IS NOT IN  CONSTRUCTION IS NOT IN CONSTRUCTION IS NOT IN  IS NOT IN IS NOT IN  NOT IN NOT IN  IN IN PROGRESS. 9. UNLESS OTHERWISE APPROVED, WATER MAINS AND SEWER MAINS UNLESS OTHERWISE APPROVED, WATER MAINS AND SEWER MAINS  OTHERWISE APPROVED, WATER MAINS AND SEWER MAINS OTHERWISE APPROVED, WATER MAINS AND SEWER MAINS  APPROVED, WATER MAINS AND SEWER MAINS APPROVED, WATER MAINS AND SEWER MAINS  WATER MAINS AND SEWER MAINS WATER MAINS AND SEWER MAINS  MAINS AND SEWER MAINS MAINS AND SEWER MAINS  AND SEWER MAINS AND SEWER MAINS  SEWER MAINS SEWER MAINS  MAINS MAINS SHALL NOT CROSS WITH LESS THAN 1.0 FOOT OF VERTICAL  NOT CROSS WITH LESS THAN 1.0 FOOT OF VERTICAL NOT CROSS WITH LESS THAN 1.0 FOOT OF VERTICAL  CROSS WITH LESS THAN 1.0 FOOT OF VERTICAL CROSS WITH LESS THAN 1.0 FOOT OF VERTICAL  WITH LESS THAN 1.0 FOOT OF VERTICAL WITH LESS THAN 1.0 FOOT OF VERTICAL  LESS THAN 1.0 FOOT OF VERTICAL LESS THAN 1.0 FOOT OF VERTICAL  THAN 1.0 FOOT OF VERTICAL THAN 1.0 FOOT OF VERTICAL  1.0 FOOT OF VERTICAL 1.0 FOOT OF VERTICAL  FOOT OF VERTICAL FOOT OF VERTICAL  OF VERTICAL OF VERTICAL  VERTICAL VERTICAL CLEARANCE. WATER SERVICE LINES AND SEWER LATERALS SHALL  WATER SERVICE LINES AND SEWER LATERALS SHALL WATER SERVICE LINES AND SEWER LATERALS SHALL  SERVICE LINES AND SEWER LATERALS SHALL SERVICE LINES AND SEWER LATERALS SHALL  LINES AND SEWER LATERALS SHALL LINES AND SEWER LATERALS SHALL  AND SEWER LATERALS SHALL AND SEWER LATERALS SHALL  SEWER LATERALS SHALL SEWER LATERALS SHALL  LATERALS SHALL LATERALS SHALL  SHALL SHALL NOT BE IN THE SAME TRENCH, A MINIMUM, HORIZONTAL  BE IN THE SAME TRENCH, A MINIMUM, HORIZONTAL BE IN THE SAME TRENCH, A MINIMUM, HORIZONTAL  IN THE SAME TRENCH, A MINIMUM, HORIZONTAL IN THE SAME TRENCH, A MINIMUM, HORIZONTAL  THE SAME TRENCH, A MINIMUM, HORIZONTAL THE SAME TRENCH, A MINIMUM, HORIZONTAL  SAME TRENCH, A MINIMUM, HORIZONTAL SAME TRENCH, A MINIMUM, HORIZONTAL  TRENCH, A MINIMUM, HORIZONTAL TRENCH, A MINIMUM, HORIZONTAL  A MINIMUM, HORIZONTAL A MINIMUM, HORIZONTAL  MINIMUM, HORIZONTAL MINIMUM, HORIZONTAL  HORIZONTAL HORIZONTAL CLEARANCE OF 10 FEET IS REQUIRED. WATER MAINS SHALL CLEAR  OF 10 FEET IS REQUIRED. WATER MAINS SHALL CLEAR OF 10 FEET IS REQUIRED. WATER MAINS SHALL CLEAR  10 FEET IS REQUIRED. WATER MAINS SHALL CLEAR 10 FEET IS REQUIRED. WATER MAINS SHALL CLEAR  FEET IS REQUIRED. WATER MAINS SHALL CLEAR FEET IS REQUIRED. WATER MAINS SHALL CLEAR  IS REQUIRED. WATER MAINS SHALL CLEAR IS REQUIRED. WATER MAINS SHALL CLEAR  REQUIRED. WATER MAINS SHALL CLEAR REQUIRED. WATER MAINS SHALL CLEAR  WATER MAINS SHALL CLEAR WATER MAINS SHALL CLEAR  MAINS SHALL CLEAR MAINS SHALL CLEAR  SHALL CLEAR SHALL CLEAR  CLEAR CLEAR ALL HOUSE SEWER LATERALS BY A MINIMUM OF 1.0 FOOT  HOUSE SEWER LATERALS BY A MINIMUM OF 1.0 FOOT HOUSE SEWER LATERALS BY A MINIMUM OF 1.0 FOOT  SEWER LATERALS BY A MINIMUM OF 1.0 FOOT SEWER LATERALS BY A MINIMUM OF 1.0 FOOT  LATERALS BY A MINIMUM OF 1.0 FOOT LATERALS BY A MINIMUM OF 1.0 FOOT  BY A MINIMUM OF 1.0 FOOT BY A MINIMUM OF 1.0 FOOT  A MINIMUM OF 1.0 FOOT A MINIMUM OF 1.0 FOOT  MINIMUM OF 1.0 FOOT MINIMUM OF 1.0 FOOT  OF 1.0 FOOT OF 1.0 FOOT  1.0 FOOT 1.0 FOOT  FOOT FOOT VERTICAL CLEARANCE (PER CWD-015 AND CWD-023). 10. WATER METER BOXES AND FIRE HYDRANTS SHALL BE PLACED AT WATER METER BOXES AND FIRE HYDRANTS SHALL BE PLACED AT  METER BOXES AND FIRE HYDRANTS SHALL BE PLACED AT METER BOXES AND FIRE HYDRANTS SHALL BE PLACED AT  BOXES AND FIRE HYDRANTS SHALL BE PLACED AT BOXES AND FIRE HYDRANTS SHALL BE PLACED AT  AND FIRE HYDRANTS SHALL BE PLACED AT AND FIRE HYDRANTS SHALL BE PLACED AT  FIRE HYDRANTS SHALL BE PLACED AT FIRE HYDRANTS SHALL BE PLACED AT  HYDRANTS SHALL BE PLACED AT HYDRANTS SHALL BE PLACED AT  SHALL BE PLACED AT SHALL BE PLACED AT  BE PLACED AT BE PLACED AT  PLACED AT PLACED AT  AT AT CURB SITE LOCATIONS. THE CONTRACTOR SHALL ADJUST THE  SITE LOCATIONS. THE CONTRACTOR SHALL ADJUST THE SITE LOCATIONS. THE CONTRACTOR SHALL ADJUST THE  LOCATIONS. THE CONTRACTOR SHALL ADJUST THE LOCATIONS. THE CONTRACTOR SHALL ADJUST THE  THE CONTRACTOR SHALL ADJUST THE THE CONTRACTOR SHALL ADJUST THE  CONTRACTOR SHALL ADJUST THE CONTRACTOR SHALL ADJUST THE  SHALL ADJUST THE SHALL ADJUST THE  ADJUST THE ADJUST THE  THE THE METER BOXES TO SIDEWALK GRADE AFTER THE SIDEWALKS HAVE  BOXES TO SIDEWALK GRADE AFTER THE SIDEWALKS HAVE BOXES TO SIDEWALK GRADE AFTER THE SIDEWALKS HAVE  TO SIDEWALK GRADE AFTER THE SIDEWALKS HAVE TO SIDEWALK GRADE AFTER THE SIDEWALKS HAVE  SIDEWALK GRADE AFTER THE SIDEWALKS HAVE SIDEWALK GRADE AFTER THE SIDEWALKS HAVE  GRADE AFTER THE SIDEWALKS HAVE GRADE AFTER THE SIDEWALKS HAVE  AFTER THE SIDEWALKS HAVE AFTER THE SIDEWALKS HAVE  THE SIDEWALKS HAVE THE SIDEWALKS HAVE  SIDEWALKS HAVE SIDEWALKS HAVE  HAVE HAVE BEEN POURED. WATER METER BOXES SHALL NOT BE LOCATED IN  POURED. WATER METER BOXES SHALL NOT BE LOCATED IN POURED. WATER METER BOXES SHALL NOT BE LOCATED IN  WATER METER BOXES SHALL NOT BE LOCATED IN WATER METER BOXES SHALL NOT BE LOCATED IN  METER BOXES SHALL NOT BE LOCATED IN METER BOXES SHALL NOT BE LOCATED IN  BOXES SHALL NOT BE LOCATED IN BOXES SHALL NOT BE LOCATED IN  SHALL NOT BE LOCATED IN SHALL NOT BE LOCATED IN  NOT BE LOCATED IN NOT BE LOCATED IN  BE LOCATED IN BE LOCATED IN  LOCATED IN LOCATED IN  IN IN DRIVEWAYS. 11. A MATERIAL LIST, PER WATER DIVISION SPECIFICATION NO. A MATERIAL LIST, PER WATER DIVISION SPECIFICATION NO.  MATERIAL LIST, PER WATER DIVISION SPECIFICATION NO. MATERIAL LIST, PER WATER DIVISION SPECIFICATION NO.  LIST, PER WATER DIVISION SPECIFICATION NO. LIST, PER WATER DIVISION SPECIFICATION NO.  PER WATER DIVISION SPECIFICATION NO. PER WATER DIVISION SPECIFICATION NO.  WATER DIVISION SPECIFICATION NO. WATER DIVISION SPECIFICATION NO.  DIVISION SPECIFICATION NO. DIVISION SPECIFICATION NO.  SPECIFICATION NO. SPECIFICATION NO.  NO. NO. 205, APPENDIX I - APPROVED MATERIAL LIST AND MATERIAL  APPENDIX I - APPROVED MATERIAL LIST AND MATERIAL APPENDIX I - APPROVED MATERIAL LIST AND MATERIAL  I - APPROVED MATERIAL LIST AND MATERIAL I - APPROVED MATERIAL LIST AND MATERIAL  - APPROVED MATERIAL LIST AND MATERIAL - APPROVED MATERIAL LIST AND MATERIAL  APPROVED MATERIAL LIST AND MATERIAL APPROVED MATERIAL LIST AND MATERIAL  MATERIAL LIST AND MATERIAL MATERIAL LIST AND MATERIAL  LIST AND MATERIAL LIST AND MATERIAL  AND MATERIAL AND MATERIAL  MATERIAL MATERIAL CERTIFICATIONS MUST BE SUBMITTED FOR WATER DIVISION  MUST BE SUBMITTED FOR WATER DIVISION MUST BE SUBMITTED FOR WATER DIVISION  BE SUBMITTED FOR WATER DIVISION BE SUBMITTED FOR WATER DIVISION  SUBMITTED FOR WATER DIVISION SUBMITTED FOR WATER DIVISION  FOR WATER DIVISION FOR WATER DIVISION  WATER DIVISION WATER DIVISION  DIVISION DIVISION APPROVAL PRIOR TO INSTALLATION. 12. THE CONTRACTOR MAY BEGIN CONSTRUCTION ONLY AFTER A THE CONTRACTOR MAY BEGIN CONSTRUCTION ONLY AFTER A  CONTRACTOR MAY BEGIN CONSTRUCTION ONLY AFTER A CONTRACTOR MAY BEGIN CONSTRUCTION ONLY AFTER A  MAY BEGIN CONSTRUCTION ONLY AFTER A MAY BEGIN CONSTRUCTION ONLY AFTER A  BEGIN CONSTRUCTION ONLY AFTER A BEGIN CONSTRUCTION ONLY AFTER A  CONSTRUCTION ONLY AFTER A CONSTRUCTION ONLY AFTER A  ONLY AFTER A ONLY AFTER A  AFTER A AFTER A  A A PRECONSTRUCTION MEETING IS HELD WITH THE WATER DIVISION  MEETING IS HELD WITH THE WATER DIVISION MEETING IS HELD WITH THE WATER DIVISION  IS HELD WITH THE WATER DIVISION IS HELD WITH THE WATER DIVISION  HELD WITH THE WATER DIVISION HELD WITH THE WATER DIVISION  WITH THE WATER DIVISION WITH THE WATER DIVISION  THE WATER DIVISION THE WATER DIVISION  WATER DIVISION WATER DIVISION  DIVISION DIVISION ENGINEERING STAFF. CONTACT WATER CONTRACT ADMINISTRATION  STAFF. CONTACT WATER CONTRACT ADMINISTRATION STAFF. CONTACT WATER CONTRACT ADMINISTRATION  CONTACT WATER CONTRACT ADMINISTRATION CONTACT WATER CONTRACT ADMINISTRATION  WATER CONTRACT ADMINISTRATION WATER CONTRACT ADMINISTRATION  CONTRACT ADMINISTRATION CONTRACT ADMINISTRATION  ADMINISTRATION ADMINISTRATION AT 951-826-5482, AT LEAST ONE WEEK PRIOR TO THE PLANNED  951-826-5482, AT LEAST ONE WEEK PRIOR TO THE PLANNED 951-826-5482, AT LEAST ONE WEEK PRIOR TO THE PLANNED  AT LEAST ONE WEEK PRIOR TO THE PLANNED AT LEAST ONE WEEK PRIOR TO THE PLANNED  LEAST ONE WEEK PRIOR TO THE PLANNED LEAST ONE WEEK PRIOR TO THE PLANNED  ONE WEEK PRIOR TO THE PLANNED ONE WEEK PRIOR TO THE PLANNED  WEEK PRIOR TO THE PLANNED WEEK PRIOR TO THE PLANNED  PRIOR TO THE PLANNED PRIOR TO THE PLANNED  TO THE PLANNED TO THE PLANNED  THE PLANNED THE PLANNED  PLANNED PLANNED START OF CONSTRUCTION OF THE WATERLINES TO ARRANGE THIS  OF CONSTRUCTION OF THE WATERLINES TO ARRANGE THIS OF CONSTRUCTION OF THE WATERLINES TO ARRANGE THIS  CONSTRUCTION OF THE WATERLINES TO ARRANGE THIS CONSTRUCTION OF THE WATERLINES TO ARRANGE THIS  OF THE WATERLINES TO ARRANGE THIS OF THE WATERLINES TO ARRANGE THIS  THE WATERLINES TO ARRANGE THIS THE WATERLINES TO ARRANGE THIS  WATERLINES TO ARRANGE THIS WATERLINES TO ARRANGE THIS  TO ARRANGE THIS TO ARRANGE THIS  ARRANGE THIS ARRANGE THIS  THIS THIS MEETING. 13. THE CONTRACTOR SHALL CALL IN A LOCATION REQUEST TO THE CONTRACTOR SHALL CALL IN A LOCATION REQUEST TO  CONTRACTOR SHALL CALL IN A LOCATION REQUEST TO CONTRACTOR SHALL CALL IN A LOCATION REQUEST TO  SHALL CALL IN A LOCATION REQUEST TO SHALL CALL IN A LOCATION REQUEST TO  CALL IN A LOCATION REQUEST TO CALL IN A LOCATION REQUEST TO  IN A LOCATION REQUEST TO IN A LOCATION REQUEST TO  A LOCATION REQUEST TO A LOCATION REQUEST TO  LOCATION REQUEST TO LOCATION REQUEST TO  REQUEST TO REQUEST TO  TO TO UNDERGROUND SERVICE ALERT (USA), DIAL 811, TWO WORKING  SERVICE ALERT (USA), DIAL 811, TWO WORKING SERVICE ALERT (USA), DIAL 811, TWO WORKING  ALERT (USA), DIAL 811, TWO WORKING ALERT (USA), DIAL 811, TWO WORKING  (USA), DIAL 811, TWO WORKING (USA), DIAL 811, TWO WORKING  DIAL 811, TWO WORKING DIAL 811, TWO WORKING  811, TWO WORKING 811, TWO WORKING  TWO WORKING TWO WORKING  WORKING WORKING DAYS BEFORE DIGGING. NO STREET OPENING PERMIT WILL BE  BEFORE DIGGING. NO STREET OPENING PERMIT WILL BE BEFORE DIGGING. NO STREET OPENING PERMIT WILL BE  DIGGING. NO STREET OPENING PERMIT WILL BE DIGGING. NO STREET OPENING PERMIT WILL BE  NO STREET OPENING PERMIT WILL BE NO STREET OPENING PERMIT WILL BE  STREET OPENING PERMIT WILL BE STREET OPENING PERMIT WILL BE  OPENING PERMIT WILL BE OPENING PERMIT WILL BE  PERMIT WILL BE PERMIT WILL BE  WILL BE WILL BE  BE BE ISSUED BY THE PUBLIC WORKS DEPARTMENT INVOLVING  BY THE PUBLIC WORKS DEPARTMENT INVOLVING BY THE PUBLIC WORKS DEPARTMENT INVOLVING  THE PUBLIC WORKS DEPARTMENT INVOLVING THE PUBLIC WORKS DEPARTMENT INVOLVING  PUBLIC WORKS DEPARTMENT INVOLVING PUBLIC WORKS DEPARTMENT INVOLVING  WORKS DEPARTMENT INVOLVING WORKS DEPARTMENT INVOLVING  DEPARTMENT INVOLVING DEPARTMENT INVOLVING  INVOLVING INVOLVING EXCAVATION FOR UNDERGROUND FACILITIES UNLESS THE  FOR UNDERGROUND FACILITIES UNLESS THE FOR UNDERGROUND FACILITIES UNLESS THE  UNDERGROUND FACILITIES UNLESS THE UNDERGROUND FACILITIES UNLESS THE  FACILITIES UNLESS THE FACILITIES UNLESS THE  UNLESS THE UNLESS THE  THE THE APPLICANT HAS BEEN PROVIDED AN INQUIRY IDENTIFICATION  HAS BEEN PROVIDED AN INQUIRY IDENTIFICATION HAS BEEN PROVIDED AN INQUIRY IDENTIFICATION  BEEN PROVIDED AN INQUIRY IDENTIFICATION BEEN PROVIDED AN INQUIRY IDENTIFICATION  PROVIDED AN INQUIRY IDENTIFICATION PROVIDED AN INQUIRY IDENTIFICATION  AN INQUIRY IDENTIFICATION AN INQUIRY IDENTIFICATION  INQUIRY IDENTIFICATION INQUIRY IDENTIFICATION  IDENTIFICATION IDENTIFICATION NUMBER BY USA. ALL NECESSARY PERMITS SHALL BE TAKEN OUT  BY USA. ALL NECESSARY PERMITS SHALL BE TAKEN OUT BY USA. ALL NECESSARY PERMITS SHALL BE TAKEN OUT  USA. ALL NECESSARY PERMITS SHALL BE TAKEN OUT USA. ALL NECESSARY PERMITS SHALL BE TAKEN OUT  ALL NECESSARY PERMITS SHALL BE TAKEN OUT ALL NECESSARY PERMITS SHALL BE TAKEN OUT  NECESSARY PERMITS SHALL BE TAKEN OUT NECESSARY PERMITS SHALL BE TAKEN OUT  PERMITS SHALL BE TAKEN OUT PERMITS SHALL BE TAKEN OUT  SHALL BE TAKEN OUT SHALL BE TAKEN OUT  BE TAKEN OUT BE TAKEN OUT  TAKEN OUT TAKEN OUT  OUT OUT BY THE CONSTRUCTION CONTRACTOR. A STREET OPENING PERMIT,  THE CONSTRUCTION CONTRACTOR. A STREET OPENING PERMIT, THE CONSTRUCTION CONTRACTOR. A STREET OPENING PERMIT,  CONSTRUCTION CONTRACTOR. A STREET OPENING PERMIT, CONSTRUCTION CONTRACTOR. A STREET OPENING PERMIT,  CONTRACTOR. A STREET OPENING PERMIT, CONTRACTOR. A STREET OPENING PERMIT,  A STREET OPENING PERMIT, A STREET OPENING PERMIT,  STREET OPENING PERMIT, STREET OPENING PERMIT,  OPENING PERMIT, OPENING PERMIT,  PERMIT, PERMIT, ISSUED BY THE PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE  BY THE PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE BY THE PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE  THE PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE THE PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE  PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE  WORKS DEPARTMENT, OR A RIVERSIDE WORKS DEPARTMENT, OR A RIVERSIDE  DEPARTMENT, OR A RIVERSIDE DEPARTMENT, OR A RIVERSIDE  OR A RIVERSIDE OR A RIVERSIDE  A RIVERSIDE A RIVERSIDE  RIVERSIDE RIVERSIDE COUNTY ENCROACHMENT PERMIT, DEPENDING UPON JURISDICTION,  ENCROACHMENT PERMIT, DEPENDING UPON JURISDICTION, ENCROACHMENT PERMIT, DEPENDING UPON JURISDICTION,  PERMIT, DEPENDING UPON JURISDICTION, PERMIT, DEPENDING UPON JURISDICTION,  DEPENDING UPON JURISDICTION, DEPENDING UPON JURISDICTION,  UPON JURISDICTION, UPON JURISDICTION,  JURISDICTION, JURISDICTION, IS REQUIRED PRIOR TO THE START OF CONSTRUCTION. 14. THE CONTRACTOR SHALL POTHOLE EXISTING UTILITIES, PRIOR TO THE CONTRACTOR SHALL POTHOLE EXISTING UTILITIES, PRIOR TO  CONTRACTOR SHALL POTHOLE EXISTING UTILITIES, PRIOR TO CONTRACTOR SHALL POTHOLE EXISTING UTILITIES, PRIOR TO  SHALL POTHOLE EXISTING UTILITIES, PRIOR TO SHALL POTHOLE EXISTING UTILITIES, PRIOR TO  POTHOLE EXISTING UTILITIES, PRIOR TO POTHOLE EXISTING UTILITIES, PRIOR TO  EXISTING UTILITIES, PRIOR TO EXISTING UTILITIES, PRIOR TO  UTILITIES, PRIOR TO UTILITIES, PRIOR TO  PRIOR TO PRIOR TO  TO TO CONSTRUCTION, TO DETERMINE THE DEPTH OF COVER. THE WATER  TO DETERMINE THE DEPTH OF COVER. THE WATER TO DETERMINE THE DEPTH OF COVER. THE WATER  DETERMINE THE DEPTH OF COVER. THE WATER DETERMINE THE DEPTH OF COVER. THE WATER  THE DEPTH OF COVER. THE WATER THE DEPTH OF COVER. THE WATER  DEPTH OF COVER. THE WATER DEPTH OF COVER. THE WATER  OF COVER. THE WATER OF COVER. THE WATER  COVER. THE WATER COVER. THE WATER  THE WATER THE WATER  WATER WATER MAIN SHALL BE INSTALLED WITH THE REQUIRED VERTICAL  SHALL BE INSTALLED WITH THE REQUIRED VERTICAL SHALL BE INSTALLED WITH THE REQUIRED VERTICAL  BE INSTALLED WITH THE REQUIRED VERTICAL BE INSTALLED WITH THE REQUIRED VERTICAL  INSTALLED WITH THE REQUIRED VERTICAL INSTALLED WITH THE REQUIRED VERTICAL  WITH THE REQUIRED VERTICAL WITH THE REQUIRED VERTICAL  THE REQUIRED VERTICAL THE REQUIRED VERTICAL  REQUIRED VERTICAL REQUIRED VERTICAL  VERTICAL VERTICAL CLEARANCE. IF INSUFFICIENT COVER EXISTS, THE CONTRACTOR  IF INSUFFICIENT COVER EXISTS, THE CONTRACTOR IF INSUFFICIENT COVER EXISTS, THE CONTRACTOR  INSUFFICIENT COVER EXISTS, THE CONTRACTOR INSUFFICIENT COVER EXISTS, THE CONTRACTOR  COVER EXISTS, THE CONTRACTOR COVER EXISTS, THE CONTRACTOR  EXISTS, THE CONTRACTOR EXISTS, THE CONTRACTOR  THE CONTRACTOR THE CONTRACTOR  CONTRACTOR CONTRACTOR SHALL CONTACT THE PRIVATE ENGINEER WHO SIGNED THE PLAN TO  CONTACT THE PRIVATE ENGINEER WHO SIGNED THE PLAN TO CONTACT THE PRIVATE ENGINEER WHO SIGNED THE PLAN TO  THE PRIVATE ENGINEER WHO SIGNED THE PLAN TO THE PRIVATE ENGINEER WHO SIGNED THE PLAN TO  PRIVATE ENGINEER WHO SIGNED THE PLAN TO PRIVATE ENGINEER WHO SIGNED THE PLAN TO  ENGINEER WHO SIGNED THE PLAN TO ENGINEER WHO SIGNED THE PLAN TO  WHO SIGNED THE PLAN TO WHO SIGNED THE PLAN TO  SIGNED THE PLAN TO SIGNED THE PLAN TO  THE PLAN TO THE PLAN TO  PLAN TO PLAN TO  TO TO DETERMINE AN ACCEPTABLE SOLUTION. 15. THE CONTRACTOR SHALL REQUEST WATER DIVISION INSPECTION THE CONTRACTOR SHALL REQUEST WATER DIVISION INSPECTION  CONTRACTOR SHALL REQUEST WATER DIVISION INSPECTION CONTRACTOR SHALL REQUEST WATER DIVISION INSPECTION  SHALL REQUEST WATER DIVISION INSPECTION SHALL REQUEST WATER DIVISION INSPECTION  REQUEST WATER DIVISION INSPECTION REQUEST WATER DIVISION INSPECTION  WATER DIVISION INSPECTION WATER DIVISION INSPECTION  DIVISION INSPECTION DIVISION INSPECTION  INSPECTION INSPECTION TWO WORKING DAYS PRIOR TO TRENCHING. PLANS AND  WORKING DAYS PRIOR TO TRENCHING. PLANS AND WORKING DAYS PRIOR TO TRENCHING. PLANS AND  DAYS PRIOR TO TRENCHING. PLANS AND DAYS PRIOR TO TRENCHING. PLANS AND  PRIOR TO TRENCHING. PLANS AND PRIOR TO TRENCHING. PLANS AND  TO TRENCHING. PLANS AND TO TRENCHING. PLANS AND  TRENCHING. PLANS AND TRENCHING. PLANS AND  PLANS AND PLANS AND  AND AND SPECIFICATIONS SHALL BE ON-SITE AT ALL TIMES. 16. WATER MAINS SHALL BE SAND BEDDED IN ACCORDANCE WITH WATER MAINS SHALL BE SAND BEDDED IN ACCORDANCE WITH  MAINS SHALL BE SAND BEDDED IN ACCORDANCE WITH MAINS SHALL BE SAND BEDDED IN ACCORDANCE WITH  SHALL BE SAND BEDDED IN ACCORDANCE WITH SHALL BE SAND BEDDED IN ACCORDANCE WITH  BE SAND BEDDED IN ACCORDANCE WITH BE SAND BEDDED IN ACCORDANCE WITH  SAND BEDDED IN ACCORDANCE WITH SAND BEDDED IN ACCORDANCE WITH  BEDDED IN ACCORDANCE WITH BEDDED IN ACCORDANCE WITH  IN ACCORDANCE WITH IN ACCORDANCE WITH  ACCORDANCE WITH ACCORDANCE WITH  WITH WITH CWD-040 AND PER PART 3, SECTION 306-1.2.1 OF THE  AND PER PART 3, SECTION 306-1.2.1 OF THE AND PER PART 3, SECTION 306-1.2.1 OF THE  PER PART 3, SECTION 306-1.2.1 OF THE PER PART 3, SECTION 306-1.2.1 OF THE  PART 3, SECTION 306-1.2.1 OF THE PART 3, SECTION 306-1.2.1 OF THE  3, SECTION 306-1.2.1 OF THE 3, SECTION 306-1.2.1 OF THE  SECTION 306-1.2.1 OF THE SECTION 306-1.2.1 OF THE  306-1.2.1 OF THE 306-1.2.1 OF THE  OF THE OF THE  THE THE SPECIFICATION 205. 17. THE CONTRACTOR SHALL NOT BACKFILL ANY TRENCHES UNTIL THE CONTRACTOR SHALL NOT BACKFILL ANY TRENCHES UNTIL  CONTRACTOR SHALL NOT BACKFILL ANY TRENCHES UNTIL CONTRACTOR SHALL NOT BACKFILL ANY TRENCHES UNTIL  SHALL NOT BACKFILL ANY TRENCHES UNTIL SHALL NOT BACKFILL ANY TRENCHES UNTIL  NOT BACKFILL ANY TRENCHES UNTIL NOT BACKFILL ANY TRENCHES UNTIL  BACKFILL ANY TRENCHES UNTIL BACKFILL ANY TRENCHES UNTIL  ANY TRENCHES UNTIL ANY TRENCHES UNTIL  TRENCHES UNTIL TRENCHES UNTIL  UNTIL UNTIL CONTRACTOR HAS OBTAINED AS- BUILT STATIONING ON ALL  HAS OBTAINED AS- BUILT STATIONING ON ALL HAS OBTAINED AS- BUILT STATIONING ON ALL  OBTAINED AS- BUILT STATIONING ON ALL OBTAINED AS- BUILT STATIONING ON ALL  AS- BUILT STATIONING ON ALL AS- BUILT STATIONING ON ALL  BUILT STATIONING ON ALL BUILT STATIONING ON ALL  STATIONING ON ALL STATIONING ON ALL  ON ALL ON ALL  ALL ALL FITTINGS AND APPURTENANCES. PRESSURE TESTING WILL NOT BE  AND APPURTENANCES. PRESSURE TESTING WILL NOT BE AND APPURTENANCES. PRESSURE TESTING WILL NOT BE  APPURTENANCES. PRESSURE TESTING WILL NOT BE APPURTENANCES. PRESSURE TESTING WILL NOT BE  PRESSURE TESTING WILL NOT BE PRESSURE TESTING WILL NOT BE  TESTING WILL NOT BE TESTING WILL NOT BE  WILL NOT BE WILL NOT BE  NOT BE NOT BE  BE BE ALLOWED UNTIL “AS-BUILTS,” SUBMITTED BY THE CONTRACTOR,  UNTIL “AS-BUILTS,” SUBMITTED BY THE CONTRACTOR, UNTIL “AS-BUILTS,” SUBMITTED BY THE CONTRACTOR,  “AS-BUILTS,” SUBMITTED BY THE CONTRACTOR, AS-BUILTS,” SUBMITTED BY THE CONTRACTOR,  SUBMITTED BY THE CONTRACTOR, SUBMITTED BY THE CONTRACTOR,  BY THE CONTRACTOR, BY THE CONTRACTOR,  THE CONTRACTOR, THE CONTRACTOR,  CONTRACTOR, CONTRACTOR, HAVE BEEN APPROVED BY THE WATER DIVISION. A. THE CONTRACTOR SHALL BULKHEAD MAINS, PLACE AND COMPACT THE CONTRACTOR SHALL BULKHEAD MAINS, PLACE AND COMPACT  CONTRACTOR SHALL BULKHEAD MAINS, PLACE AND COMPACT CONTRACTOR SHALL BULKHEAD MAINS, PLACE AND COMPACT  SHALL BULKHEAD MAINS, PLACE AND COMPACT SHALL BULKHEAD MAINS, PLACE AND COMPACT  BULKHEAD MAINS, PLACE AND COMPACT BULKHEAD MAINS, PLACE AND COMPACT  MAINS, PLACE AND COMPACT MAINS, PLACE AND COMPACT  PLACE AND COMPACT PLACE AND COMPACT  AND COMPACT AND COMPACT  COMPACT COMPACT BACKFILL, TEST, STERILIZE AND PASS BACTERIOLOGICAL  TEST, STERILIZE AND PASS BACTERIOLOGICAL TEST, STERILIZE AND PASS BACTERIOLOGICAL  STERILIZE AND PASS BACTERIOLOGICAL STERILIZE AND PASS BACTERIOLOGICAL  AND PASS BACTERIOLOGICAL AND PASS BACTERIOLOGICAL  PASS BACTERIOLOGICAL PASS BACTERIOLOGICAL  BACTERIOLOGICAL BACTERIOLOGICAL TESTING BEFORE ANY TIE-INS ARE MADE TO THE CITY SYSTEM.  BEFORE ANY TIE-INS ARE MADE TO THE CITY SYSTEM. BEFORE ANY TIE-INS ARE MADE TO THE CITY SYSTEM.  ANY TIE-INS ARE MADE TO THE CITY SYSTEM. ANY TIE-INS ARE MADE TO THE CITY SYSTEM.  TIE-INS ARE MADE TO THE CITY SYSTEM. TIE-INS ARE MADE TO THE CITY SYSTEM.  ARE MADE TO THE CITY SYSTEM. ARE MADE TO THE CITY SYSTEM.  MADE TO THE CITY SYSTEM. MADE TO THE CITY SYSTEM.  TO THE CITY SYSTEM. TO THE CITY SYSTEM.  THE CITY SYSTEM. THE CITY SYSTEM.  CITY SYSTEM. CITY SYSTEM.  SYSTEM. SYSTEM. CITY FORCES WILL MAKE THE FINAL SYSTEM CONNECTIONS FROM  FORCES WILL MAKE THE FINAL SYSTEM CONNECTIONS FROM FORCES WILL MAKE THE FINAL SYSTEM CONNECTIONS FROM  WILL MAKE THE FINAL SYSTEM CONNECTIONS FROM WILL MAKE THE FINAL SYSTEM CONNECTIONS FROM  MAKE THE FINAL SYSTEM CONNECTIONS FROM MAKE THE FINAL SYSTEM CONNECTIONS FROM  THE FINAL SYSTEM CONNECTIONS FROM THE FINAL SYSTEM CONNECTIONS FROM  FINAL SYSTEM CONNECTIONS FROM FINAL SYSTEM CONNECTIONS FROM  SYSTEM CONNECTIONS FROM SYSTEM CONNECTIONS FROM  CONNECTIONS FROM CONNECTIONS FROM  FROM FROM THE EXISTING MAIN. NO CONNECTIONS WILL BE MADE UNTIL  EXISTING MAIN. NO CONNECTIONS WILL BE MADE UNTIL EXISTING MAIN. NO CONNECTIONS WILL BE MADE UNTIL  MAIN. NO CONNECTIONS WILL BE MADE UNTIL MAIN. NO CONNECTIONS WILL BE MADE UNTIL  NO CONNECTIONS WILL BE MADE UNTIL NO CONNECTIONS WILL BE MADE UNTIL  CONNECTIONS WILL BE MADE UNTIL CONNECTIONS WILL BE MADE UNTIL  WILL BE MADE UNTIL WILL BE MADE UNTIL  BE MADE UNTIL BE MADE UNTIL  MADE UNTIL MADE UNTIL  UNTIL UNTIL ALL TESTING IS COMPLETE AND WRITTEN PASSING  TESTING IS COMPLETE AND WRITTEN PASSING TESTING IS COMPLETE AND WRITTEN PASSING  IS COMPLETE AND WRITTEN PASSING IS COMPLETE AND WRITTEN PASSING  COMPLETE AND WRITTEN PASSING COMPLETE AND WRITTEN PASSING  AND WRITTEN PASSING AND WRITTEN PASSING  WRITTEN PASSING WRITTEN PASSING  PASSING PASSING BACTERIOLOGICAL TEST RESULTS HAVE BEEN SUBMITTED TO THE  TEST RESULTS HAVE BEEN SUBMITTED TO THE TEST RESULTS HAVE BEEN SUBMITTED TO THE  RESULTS HAVE BEEN SUBMITTED TO THE RESULTS HAVE BEEN SUBMITTED TO THE  HAVE BEEN SUBMITTED TO THE HAVE BEEN SUBMITTED TO THE  BEEN SUBMITTED TO THE BEEN SUBMITTED TO THE  SUBMITTED TO THE SUBMITTED TO THE  TO THE TO THE  THE THE WATER DIVISION. B. PRESSURE TESTING SHALL BE CONDUCTED AFTER THE TRENCH PRESSURE TESTING SHALL BE CONDUCTED AFTER THE TRENCH  TESTING SHALL BE CONDUCTED AFTER THE TRENCH TESTING SHALL BE CONDUCTED AFTER THE TRENCH  SHALL BE CONDUCTED AFTER THE TRENCH SHALL BE CONDUCTED AFTER THE TRENCH  BE CONDUCTED AFTER THE TRENCH BE CONDUCTED AFTER THE TRENCH  CONDUCTED AFTER THE TRENCH CONDUCTED AFTER THE TRENCH  AFTER THE TRENCH AFTER THE TRENCH  THE TRENCH THE TRENCH  TRENCH TRENCH BACKFILL HAS PASSED THE REQUIRED COMPACTION TESTS.  HAS PASSED THE REQUIRED COMPACTION TESTS. HAS PASSED THE REQUIRED COMPACTION TESTS.  PASSED THE REQUIRED COMPACTION TESTS. PASSED THE REQUIRED COMPACTION TESTS.  THE REQUIRED COMPACTION TESTS. THE REQUIRED COMPACTION TESTS.  REQUIRED COMPACTION TESTS. REQUIRED COMPACTION TESTS.  COMPACTION TESTS. COMPACTION TESTS.  TESTS. TESTS. HYDRO TEST PRESSURE SHALL BE 200 PSI FOR TWO HOURS. THE  TEST PRESSURE SHALL BE 200 PSI FOR TWO HOURS. THE TEST PRESSURE SHALL BE 200 PSI FOR TWO HOURS. THE  PRESSURE SHALL BE 200 PSI FOR TWO HOURS. THE PRESSURE SHALL BE 200 PSI FOR TWO HOURS. THE  SHALL BE 200 PSI FOR TWO HOURS. THE SHALL BE 200 PSI FOR TWO HOURS. THE  BE 200 PSI FOR TWO HOURS. THE BE 200 PSI FOR TWO HOURS. THE  200 PSI FOR TWO HOURS. THE 200 PSI FOR TWO HOURS. THE  PSI FOR TWO HOURS. THE PSI FOR TWO HOURS. THE  FOR TWO HOURS. THE FOR TWO HOURS. THE  TWO HOURS. THE TWO HOURS. THE  HOURS. THE HOURS. THE  THE THE LEAKAGE LIMIT IS 15 GALLONS PER INCH DIAMETER PER MILE,  LIMIT IS 15 GALLONS PER INCH DIAMETER PER MILE, LIMIT IS 15 GALLONS PER INCH DIAMETER PER MILE,  IS 15 GALLONS PER INCH DIAMETER PER MILE, IS 15 GALLONS PER INCH DIAMETER PER MILE,  15 GALLONS PER INCH DIAMETER PER MILE, 15 GALLONS PER INCH DIAMETER PER MILE,  GALLONS PER INCH DIAMETER PER MILE, GALLONS PER INCH DIAMETER PER MILE,  PER INCH DIAMETER PER MILE, PER INCH DIAMETER PER MILE,  INCH DIAMETER PER MILE, INCH DIAMETER PER MILE,  DIAMETER PER MILE, DIAMETER PER MILE,  PER MILE, PER MILE,  MILE, MILE, PER 24 HOURS FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR  24 HOURS FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR 24 HOURS FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR  HOURS FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR HOURS FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR  FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR  DIP PIPE. NO LEAKAGE IS ALLOWED FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR  PIPE. NO LEAKAGE IS ALLOWED FOR PIPE. NO LEAKAGE IS ALLOWED FOR  NO LEAKAGE IS ALLOWED FOR NO LEAKAGE IS ALLOWED FOR  LEAKAGE IS ALLOWED FOR LEAKAGE IS ALLOWED FOR  IS ALLOWED FOR IS ALLOWED FOR  ALLOWED FOR ALLOWED FOR  FOR FOR WELDED STEEL PIPE. C. CHLORINATION SHALL BE PERFORMED PER PART 7, SECTION CHLORINATION SHALL BE PERFORMED PER PART 7, SECTION  SHALL BE PERFORMED PER PART 7, SECTION SHALL BE PERFORMED PER PART 7, SECTION  BE PERFORMED PER PART 7, SECTION BE PERFORMED PER PART 7, SECTION  PERFORMED PER PART 7, SECTION PERFORMED PER PART 7, SECTION  PER PART 7, SECTION PER PART 7, SECTION  PART 7, SECTION PART 7, SECTION  7, SECTION 7, SECTION  SECTION SECTION 700-5 OF SPECIFICATION 205. GAS CHLORINATION WILL NOT  OF SPECIFICATION 205. GAS CHLORINATION WILL NOT OF SPECIFICATION 205. GAS CHLORINATION WILL NOT  SPECIFICATION 205. GAS CHLORINATION WILL NOT SPECIFICATION 205. GAS CHLORINATION WILL NOT  205. GAS CHLORINATION WILL NOT 205. GAS CHLORINATION WILL NOT  GAS CHLORINATION WILL NOT GAS CHLORINATION WILL NOT  CHLORINATION WILL NOT CHLORINATION WILL NOT  WILL NOT WILL NOT  NOT NOT BE ALLOWED. AFTER THE MINIMUM CHLORINATION CONTACT TIME,  ALLOWED. AFTER THE MINIMUM CHLORINATION CONTACT TIME, ALLOWED. AFTER THE MINIMUM CHLORINATION CONTACT TIME, . AFTER THE MINIMUM CHLORINATION CONTACT TIME,  AFTER THE MINIMUM CHLORINATION CONTACT TIME, AFTER THE MINIMUM CHLORINATION CONTACT TIME,  THE MINIMUM CHLORINATION CONTACT TIME, THE MINIMUM CHLORINATION CONTACT TIME,  MINIMUM CHLORINATION CONTACT TIME, MINIMUM CHLORINATION CONTACT TIME,  CHLORINATION CONTACT TIME, CHLORINATION CONTACT TIME,  CONTACT TIME, CONTACT TIME,  TIME, TIME, THE CONTRACTOR SHALL DECHLORINATE THE TEST WATER IN  CONTRACTOR SHALL DECHLORINATE THE TEST WATER IN CONTRACTOR SHALL DECHLORINATE THE TEST WATER IN  SHALL DECHLORINATE THE TEST WATER IN SHALL DECHLORINATE THE TEST WATER IN  DECHLORINATE THE TEST WATER IN DECHLORINATE THE TEST WATER IN  THE TEST WATER IN THE TEST WATER IN  TEST WATER IN TEST WATER IN  WATER IN WATER IN  IN IN ACCORDANCE WITH THE CALIFORNIA REGIONAL WATER QUALITY  WITH THE CALIFORNIA REGIONAL WATER QUALITY WITH THE CALIFORNIA REGIONAL WATER QUALITY  THE CALIFORNIA REGIONAL WATER QUALITY THE CALIFORNIA REGIONAL WATER QUALITY  CALIFORNIA REGIONAL WATER QUALITY CALIFORNIA REGIONAL WATER QUALITY  REGIONAL WATER QUALITY REGIONAL WATER QUALITY  WATER QUALITY WATER QUALITY  QUALITY QUALITY CONTROL BOARD, SANTA ANA REGION ORDER NO. 98-67 AND  BOARD, SANTA ANA REGION ORDER NO. 98-67 AND BOARD, SANTA ANA REGION ORDER NO. 98-67 AND  SANTA ANA REGION ORDER NO. 98-67 AND SANTA ANA REGION ORDER NO. 98-67 AND  ANA REGION ORDER NO. 98-67 AND ANA REGION ORDER NO. 98-67 AND  REGION ORDER NO. 98-67 AND REGION ORDER NO. 98-67 AND  ORDER NO. 98-67 AND ORDER NO. 98-67 AND  NO. 98-67 AND NO. 98-67 AND  98-67 AND 98-67 AND  AND AND NATIONAL POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES)  POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES) POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES)  DISCHARGE ELIMINATION SYSTEM (NPDES) DISCHARGE ELIMINATION SYSTEM (NPDES)  ELIMINATION SYSTEM (NPDES) ELIMINATION SYSTEM (NPDES)  SYSTEM (NPDES) SYSTEM (NPDES)  (NPDES) (NPDES) NO. CAG998001. 19. A MINIMUM OF TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER A MINIMUM OF TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER  MINIMUM OF TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER MINIMUM OF TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER  OF TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER OF TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER  TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER  BACTERIOLOGICAL TESTS ARE REQUIRED, PER BACTERIOLOGICAL TESTS ARE REQUIRED, PER  TESTS ARE REQUIRED, PER TESTS ARE REQUIRED, PER  ARE REQUIRED, PER ARE REQUIRED, PER  REQUIRED, PER REQUIRED, PER  PER PER DAY. APPROXIMATELY ONE SAMPLE SHALL BE TAKEN PER 500 FEET  APPROXIMATELY ONE SAMPLE SHALL BE TAKEN PER 500 FEET APPROXIMATELY ONE SAMPLE SHALL BE TAKEN PER 500 FEET  ONE SAMPLE SHALL BE TAKEN PER 500 FEET ONE SAMPLE SHALL BE TAKEN PER 500 FEET  SAMPLE SHALL BE TAKEN PER 500 FEET SAMPLE SHALL BE TAKEN PER 500 FEET  SHALL BE TAKEN PER 500 FEET SHALL BE TAKEN PER 500 FEET  BE TAKEN PER 500 FEET BE TAKEN PER 500 FEET  TAKEN PER 500 FEET TAKEN PER 500 FEET  PER 500 FEET PER 500 FEET  500 FEET 500 FEET  FEET FEET OF MAIN FOR TWO CONSECUTIVE DAYS. 20. REFER TO CITY OF RIVERSIDE PUBLIC WORKS DEPARTMENT REFER TO CITY OF RIVERSIDE PUBLIC WORKS DEPARTMENT  TO CITY OF RIVERSIDE PUBLIC WORKS DEPARTMENT TO CITY OF RIVERSIDE PUBLIC WORKS DEPARTMENT  CITY OF RIVERSIDE PUBLIC WORKS DEPARTMENT CITY OF RIVERSIDE PUBLIC WORKS DEPARTMENT  OF RIVERSIDE PUBLIC WORKS DEPARTMENT OF RIVERSIDE PUBLIC WORKS DEPARTMENT  RIVERSIDE PUBLIC WORKS DEPARTMENT RIVERSIDE PUBLIC WORKS DEPARTMENT  PUBLIC WORKS DEPARTMENT PUBLIC WORKS DEPARTMENT  WORKS DEPARTMENT WORKS DEPARTMENT  DEPARTMENT DEPARTMENT DRAWINGS (LIST THE R-, S-, AND D- NUMBERS) FOR PROJECT  (LIST THE R-, S-, AND D- NUMBERS) FOR PROJECT (LIST THE R-, S-, AND D- NUMBERS) FOR PROJECT  THE R-, S-, AND D- NUMBERS) FOR PROJECT THE R-, S-, AND D- NUMBERS) FOR PROJECT  R-, S-, AND D- NUMBERS) FOR PROJECT R-, S-, AND D- NUMBERS) FOR PROJECT  S-, AND D- NUMBERS) FOR PROJECT S-, AND D- NUMBERS) FOR PROJECT  AND D- NUMBERS) FOR PROJECT AND D- NUMBERS) FOR PROJECT  D- NUMBERS) FOR PROJECT D- NUMBERS) FOR PROJECT  NUMBERS) FOR PROJECT NUMBERS) FOR PROJECT  FOR PROJECT FOR PROJECT  PROJECT PROJECT COORDINATION. 21. BLUE HYDRANT REFLECTORS ARE REQUIRED FOR EACH HYDRANT. BLUE HYDRANT REFLECTORS ARE REQUIRED FOR EACH HYDRANT. 22. ALL CURBS, GUTTERS, SEWER LINES AND STORM DRAIN LINES ALL CURBS, GUTTERS, SEWER LINES AND STORM DRAIN LINES  CURBS, GUTTERS, SEWER LINES AND STORM DRAIN LINES CURBS, GUTTERS, SEWER LINES AND STORM DRAIN LINES  GUTTERS, SEWER LINES AND STORM DRAIN LINES GUTTERS, SEWER LINES AND STORM DRAIN LINES  SEWER LINES AND STORM DRAIN LINES SEWER LINES AND STORM DRAIN LINES  LINES AND STORM DRAIN LINES LINES AND STORM DRAIN LINES  AND STORM DRAIN LINES AND STORM DRAIN LINES  STORM DRAIN LINES STORM DRAIN LINES  DRAIN LINES DRAIN LINES  LINES LINES MUST BE INSTALLED PRIOR TO BEGINNING ANY WATER LINE  BE INSTALLED PRIOR TO BEGINNING ANY WATER LINE BE INSTALLED PRIOR TO BEGINNING ANY WATER LINE  INSTALLED PRIOR TO BEGINNING ANY WATER LINE INSTALLED PRIOR TO BEGINNING ANY WATER LINE  PRIOR TO BEGINNING ANY WATER LINE PRIOR TO BEGINNING ANY WATER LINE  TO BEGINNING ANY WATER LINE TO BEGINNING ANY WATER LINE  BEGINNING ANY WATER LINE BEGINNING ANY WATER LINE  ANY WATER LINE ANY WATER LINE  WATER LINE WATER LINE  LINE LINE INSTALLATION. 23. ALL PAVING, INCLUDING CITY FORCES WORK, SHALL BE PER THE ALL PAVING, INCLUDING CITY FORCES WORK, SHALL BE PER THE  PAVING, INCLUDING CITY FORCES WORK, SHALL BE PER THE PAVING, INCLUDING CITY FORCES WORK, SHALL BE PER THE  INCLUDING CITY FORCES WORK, SHALL BE PER THE INCLUDING CITY FORCES WORK, SHALL BE PER THE  CITY FORCES WORK, SHALL BE PER THE CITY FORCES WORK, SHALL BE PER THE  FORCES WORK, SHALL BE PER THE FORCES WORK, SHALL BE PER THE  WORK, SHALL BE PER THE WORK, SHALL BE PER THE  SHALL BE PER THE SHALL BE PER THE  BE PER THE BE PER THE  PER THE PER THE  THE THE LATEST EDITION OF THE CITY OF RIVERSIDE PUBLIC WORKS  EDITION OF THE CITY OF RIVERSIDE PUBLIC WORKS EDITION OF THE CITY OF RIVERSIDE PUBLIC WORKS  OF THE CITY OF RIVERSIDE PUBLIC WORKS OF THE CITY OF RIVERSIDE PUBLIC WORKS  THE CITY OF RIVERSIDE PUBLIC WORKS THE CITY OF RIVERSIDE PUBLIC WORKS  CITY OF RIVERSIDE PUBLIC WORKS CITY OF RIVERSIDE PUBLIC WORKS  OF RIVERSIDE PUBLIC WORKS OF RIVERSIDE PUBLIC WORKS  RIVERSIDE PUBLIC WORKS RIVERSIDE PUBLIC WORKS  PUBLIC WORKS PUBLIC WORKS  WORKS WORKS STANDARD 453 AND SHALL BE COMPLETED BY THE DEVELOPER. 
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1. ALL CONSTRUCTION SHALL BE IN ACCORDANCE WITH THESE PLANS ALL CONSTRUCTION SHALL BE IN ACCORDANCE WITH THESE PLANS  CONSTRUCTION SHALL BE IN ACCORDANCE WITH THESE PLANS CONSTRUCTION SHALL BE IN ACCORDANCE WITH THESE PLANS  SHALL BE IN ACCORDANCE WITH THESE PLANS SHALL BE IN ACCORDANCE WITH THESE PLANS  BE IN ACCORDANCE WITH THESE PLANS BE IN ACCORDANCE WITH THESE PLANS  IN ACCORDANCE WITH THESE PLANS IN ACCORDANCE WITH THESE PLANS  ACCORDANCE WITH THESE PLANS ACCORDANCE WITH THESE PLANS  WITH THESE PLANS WITH THESE PLANS  THESE PLANS THESE PLANS  PLANS PLANS AND IN CONFORMANCE WITH THE CITY OF RIVERSIDE PUBLIC  IN CONFORMANCE WITH THE CITY OF RIVERSIDE PUBLIC IN CONFORMANCE WITH THE CITY OF RIVERSIDE PUBLIC  CONFORMANCE WITH THE CITY OF RIVERSIDE PUBLIC CONFORMANCE WITH THE CITY OF RIVERSIDE PUBLIC  WITH THE CITY OF RIVERSIDE PUBLIC WITH THE CITY OF RIVERSIDE PUBLIC  THE CITY OF RIVERSIDE PUBLIC THE CITY OF RIVERSIDE PUBLIC  CITY OF RIVERSIDE PUBLIC CITY OF RIVERSIDE PUBLIC  OF RIVERSIDE PUBLIC OF RIVERSIDE PUBLIC  RIVERSIDE PUBLIC RIVERSIDE PUBLIC  PUBLIC PUBLIC UTILITIES DEPARTMENT, WATER DIVISION, STANDARD  DEPARTMENT, WATER DIVISION, STANDARD DEPARTMENT, WATER DIVISION, STANDARD  WATER DIVISION, STANDARD WATER DIVISION, STANDARD  DIVISION, STANDARD DIVISION, STANDARD  STANDARD STANDARD SPECIFICATION NO. 205 FOR WATER DISTRIBUTION SYSTEMS,  NO. 205 FOR WATER DISTRIBUTION SYSTEMS, NO. 205 FOR WATER DISTRIBUTION SYSTEMS,  205 FOR WATER DISTRIBUTION SYSTEMS, 205 FOR WATER DISTRIBUTION SYSTEMS,  FOR WATER DISTRIBUTION SYSTEMS, FOR WATER DISTRIBUTION SYSTEMS,  WATER DISTRIBUTION SYSTEMS, WATER DISTRIBUTION SYSTEMS,  DISTRIBUTION SYSTEMS, DISTRIBUTION SYSTEMS,  SYSTEMS, SYSTEMS, LATEST REVISION; ALL APPLICABLE A.W.W.A. STANDARDS AND  REVISION; ALL APPLICABLE A.W.W.A. STANDARDS AND REVISION; ALL APPLICABLE A.W.W.A. STANDARDS AND  ALL APPLICABLE A.W.W.A. STANDARDS AND ALL APPLICABLE A.W.W.A. STANDARDS AND  APPLICABLE A.W.W.A. STANDARDS AND APPLICABLE A.W.W.A. STANDARDS AND  A.W.W.A. STANDARDS AND A.W.W.A. STANDARDS AND  STANDARDS AND STANDARDS AND  AND AND SPECIFICATIONS, EXCEPT AS NOTED; AND THE STANDARD  EXCEPT AS NOTED; AND THE STANDARD EXCEPT AS NOTED; AND THE STANDARD  AS NOTED; AND THE STANDARD AS NOTED; AND THE STANDARD  NOTED; AND THE STANDARD NOTED; AND THE STANDARD  AND THE STANDARD AND THE STANDARD  THE STANDARD THE STANDARD  STANDARD STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION (GREENBOOK),  FOR PUBLIC WORKS CONSTRUCTION (GREENBOOK), FOR PUBLIC WORKS CONSTRUCTION (GREENBOOK),  PUBLIC WORKS CONSTRUCTION (GREENBOOK), PUBLIC WORKS CONSTRUCTION (GREENBOOK),  WORKS CONSTRUCTION (GREENBOOK), WORKS CONSTRUCTION (GREENBOOK),  CONSTRUCTION (GREENBOOK), CONSTRUCTION (GREENBOOK),  (GREENBOOK), (GREENBOOK), LATEST ADOPTED EDITION AND AMENDMENTS. 2. ALL WATER MAINS 12 INCH AND UNDER SHALL BE CLASS 350 ALL WATER MAINS 12 INCH AND UNDER SHALL BE CLASS 350  WATER MAINS 12 INCH AND UNDER SHALL BE CLASS 350 WATER MAINS 12 INCH AND UNDER SHALL BE CLASS 350  MAINS 12 INCH AND UNDER SHALL BE CLASS 350 MAINS 12 INCH AND UNDER SHALL BE CLASS 350  12 INCH AND UNDER SHALL BE CLASS 350 12 INCH AND UNDER SHALL BE CLASS 350  INCH AND UNDER SHALL BE CLASS 350 INCH AND UNDER SHALL BE CLASS 350  AND UNDER SHALL BE CLASS 350 AND UNDER SHALL BE CLASS 350  UNDER SHALL BE CLASS 350 UNDER SHALL BE CLASS 350  SHALL BE CLASS 350 SHALL BE CLASS 350  BE CLASS 350 BE CLASS 350  CLASS 350 CLASS 350  350 350 D.I.P. PER A.W.W.A. C-151. ALL PIPE JOINTS SHALL BE  PER A.W.W.A. C-151. ALL PIPE JOINTS SHALL BE PER A.W.W.A. C-151. ALL PIPE JOINTS SHALL BE  A.W.W.A. C-151. ALL PIPE JOINTS SHALL BE A.W.W.A. C-151. ALL PIPE JOINTS SHALL BE  C-151. ALL PIPE JOINTS SHALL BE C-151. ALL PIPE JOINTS SHALL BE  ALL PIPE JOINTS SHALL BE ALL PIPE JOINTS SHALL BE  PIPE JOINTS SHALL BE PIPE JOINTS SHALL BE  JOINTS SHALL BE JOINTS SHALL BE  SHALL BE SHALL BE  BE BE RESTRAINED WITH ROMAC INDUSTRIES, INC. “GRIP RING”  WITH ROMAC INDUSTRIES, INC. “GRIP RING” WITH ROMAC INDUSTRIES, INC. “GRIP RING”  ROMAC INDUSTRIES, INC. “GRIP RING” ROMAC INDUSTRIES, INC. “GRIP RING”  INDUSTRIES, INC. “GRIP RING” INDUSTRIES, INC. “GRIP RING”  INC. “GRIP RING” INC. “GRIP RING”  “GRIP RING” GRIP RING”  RING” RING” GASKETS, A. PIPE AND FOUNDRY COMPANY “FIELD-LOK” GASKETS OR WATER PIPE AND FOUNDRY COMPANY “FIELD-LOK” GASKETS OR WATER  AND FOUNDRY COMPANY “FIELD-LOK” GASKETS OR WATER AND FOUNDRY COMPANY “FIELD-LOK” GASKETS OR WATER  FOUNDRY COMPANY “FIELD-LOK” GASKETS OR WATER FOUNDRY COMPANY “FIELD-LOK” GASKETS OR WATER  COMPANY “FIELD-LOK” GASKETS OR WATER COMPANY “FIELD-LOK” GASKETS OR WATER  “FIELD-LOK” GASKETS OR WATER FIELD-LOK” GASKETS OR WATER  GASKETS OR WATER GASKETS OR WATER  OR WATER OR WATER  WATER WATER DIVISION APPROVED EQUAL. ALL FITTINGS SHALL BE  APPROVED EQUAL. ALL FITTINGS SHALL BE APPROVED EQUAL. ALL FITTINGS SHALL BE  EQUAL. ALL FITTINGS SHALL BE EQUAL. ALL FITTINGS SHALL BE  ALL FITTINGS SHALL BE ALL FITTINGS SHALL BE  FITTINGS SHALL BE FITTINGS SHALL BE  SHALL BE SHALL BE  BE BE RESTRAINED MECHANICAL JOINT TYPE. 3. APPROVAL OF THIS PLAN BY THE WATER DIVISION DOES NOT APPROVAL OF THIS PLAN BY THE WATER DIVISION DOES NOT  OF THIS PLAN BY THE WATER DIVISION DOES NOT OF THIS PLAN BY THE WATER DIVISION DOES NOT  THIS PLAN BY THE WATER DIVISION DOES NOT THIS PLAN BY THE WATER DIVISION DOES NOT  PLAN BY THE WATER DIVISION DOES NOT PLAN BY THE WATER DIVISION DOES NOT  BY THE WATER DIVISION DOES NOT BY THE WATER DIVISION DOES NOT  THE WATER DIVISION DOES NOT THE WATER DIVISION DOES NOT  WATER DIVISION DOES NOT WATER DIVISION DOES NOT  DIVISION DOES NOT DIVISION DOES NOT  DOES NOT DOES NOT  NOT NOT RELIEVE THE PRIVATE ENGINEER OF THE DESIGN RESPONSIBILITY  THE PRIVATE ENGINEER OF THE DESIGN RESPONSIBILITY THE PRIVATE ENGINEER OF THE DESIGN RESPONSIBILITY  PRIVATE ENGINEER OF THE DESIGN RESPONSIBILITY PRIVATE ENGINEER OF THE DESIGN RESPONSIBILITY  ENGINEER OF THE DESIGN RESPONSIBILITY ENGINEER OF THE DESIGN RESPONSIBILITY  OF THE DESIGN RESPONSIBILITY OF THE DESIGN RESPONSIBILITY  THE DESIGN RESPONSIBILITY THE DESIGN RESPONSIBILITY  DESIGN RESPONSIBILITY DESIGN RESPONSIBILITY  RESPONSIBILITY RESPONSIBILITY THEREOF. THE PRIVATE ENGINEER SIGNING THESE PLANS IS  THE PRIVATE ENGINEER SIGNING THESE PLANS IS THE PRIVATE ENGINEER SIGNING THESE PLANS IS  PRIVATE ENGINEER SIGNING THESE PLANS IS PRIVATE ENGINEER SIGNING THESE PLANS IS  ENGINEER SIGNING THESE PLANS IS ENGINEER SIGNING THESE PLANS IS  SIGNING THESE PLANS IS SIGNING THESE PLANS IS  THESE PLANS IS THESE PLANS IS  PLANS IS PLANS IS  IS IS RESPONSIBLE FOR ASSURING THE ACCURACY AND ACCEPTABILITY  FOR ASSURING THE ACCURACY AND ACCEPTABILITY FOR ASSURING THE ACCURACY AND ACCEPTABILITY  ASSURING THE ACCURACY AND ACCEPTABILITY ASSURING THE ACCURACY AND ACCEPTABILITY  THE ACCURACY AND ACCEPTABILITY THE ACCURACY AND ACCEPTABILITY  ACCURACY AND ACCEPTABILITY ACCURACY AND ACCEPTABILITY  AND ACCEPTABILITY AND ACCEPTABILITY  ACCEPTABILITY ACCEPTABILITY OF THE WORK HEREON. IN  THE EVENT OF DISCREPANCIES  THE WORK HEREON. IN  THE EVENT OF DISCREPANCIES THE WORK HEREON. IN  THE EVENT OF DISCREPANCIES  WORK HEREON. IN  THE EVENT OF DISCREPANCIES WORK HEREON. IN  THE EVENT OF DISCREPANCIES  HEREON. IN  THE EVENT OF DISCREPANCIES HEREON. IN  THE EVENT OF DISCREPANCIES  IN  THE EVENT OF DISCREPANCIES IN  THE EVENT OF DISCREPANCIES   THE EVENT OF DISCREPANCIES  THE EVENT OF DISCREPANCIES THE EVENT OF DISCREPANCIES  EVENT OF DISCREPANCIES EVENT OF DISCREPANCIES  OF DISCREPANCIES OF DISCREPANCIES  DISCREPANCIES DISCREPANCIES ARISING DURING CONSTRUCTION, THE PRIVATE ENGINEER SHALL  DURING CONSTRUCTION, THE PRIVATE ENGINEER SHALL DURING CONSTRUCTION, THE PRIVATE ENGINEER SHALL  CONSTRUCTION, THE PRIVATE ENGINEER SHALL CONSTRUCTION, THE PRIVATE ENGINEER SHALL  THE PRIVATE ENGINEER SHALL THE PRIVATE ENGINEER SHALL  PRIVATE ENGINEER SHALL PRIVATE ENGINEER SHALL  ENGINEER SHALL ENGINEER SHALL  SHALL SHALL BE RESPONSIBLE FOR DETERMINING AN ACCEPTABLE SOLUTION AND  RESPONSIBLE FOR DETERMINING AN ACCEPTABLE SOLUTION AND RESPONSIBLE FOR DETERMINING AN ACCEPTABLE SOLUTION AND  FOR DETERMINING AN ACCEPTABLE SOLUTION AND FOR DETERMINING AN ACCEPTABLE SOLUTION AND  DETERMINING AN ACCEPTABLE SOLUTION AND DETERMINING AN ACCEPTABLE SOLUTION AND  AN ACCEPTABLE SOLUTION AND AN ACCEPTABLE SOLUTION AND  ACCEPTABLE SOLUTION AND ACCEPTABLE SOLUTION AND  SOLUTION AND SOLUTION AND  AND AND REVISING THE PLANS FOR APPROVAL BY THE CITY. 4. THE DEVELOPER SHALL BE RESPONSIBLE FOR PRESERVING OR THE DEVELOPER SHALL BE RESPONSIBLE FOR PRESERVING OR  DEVELOPER SHALL BE RESPONSIBLE FOR PRESERVING OR DEVELOPER SHALL BE RESPONSIBLE FOR PRESERVING OR  SHALL BE RESPONSIBLE FOR PRESERVING OR SHALL BE RESPONSIBLE FOR PRESERVING OR  BE RESPONSIBLE FOR PRESERVING OR BE RESPONSIBLE FOR PRESERVING OR  RESPONSIBLE FOR PRESERVING OR RESPONSIBLE FOR PRESERVING OR  FOR PRESERVING OR FOR PRESERVING OR  PRESERVING OR PRESERVING OR  OR OR RE-ESTABLISHING AND REFERENCING SURVEY MONUMENTS  AND REFERENCING SURVEY MONUMENTS AND REFERENCING SURVEY MONUMENTS  REFERENCING SURVEY MONUMENTS REFERENCING SURVEY MONUMENTS  SURVEY MONUMENTS SURVEY MONUMENTS  MONUMENTS MONUMENTS DESTROYED, DISTURBED OR BURIED AS A RESULT OF THE  DISTURBED OR BURIED AS A RESULT OF THE DISTURBED OR BURIED AS A RESULT OF THE  OR BURIED AS A RESULT OF THE OR BURIED AS A RESULT OF THE  BURIED AS A RESULT OF THE BURIED AS A RESULT OF THE  AS A RESULT OF THE AS A RESULT OF THE  A RESULT OF THE A RESULT OF THE  RESULT OF THE RESULT OF THE  OF THE OF THE  THE THE CONSTRUCTION SHOWN HEREON. 5. WATER MAINS SHALL BE LAID TO THE LINE AND GRADE SHOWN ON WATER MAINS SHALL BE LAID TO THE LINE AND GRADE SHOWN ON  MAINS SHALL BE LAID TO THE LINE AND GRADE SHOWN ON MAINS SHALL BE LAID TO THE LINE AND GRADE SHOWN ON  SHALL BE LAID TO THE LINE AND GRADE SHOWN ON SHALL BE LAID TO THE LINE AND GRADE SHOWN ON  BE LAID TO THE LINE AND GRADE SHOWN ON BE LAID TO THE LINE AND GRADE SHOWN ON  LAID TO THE LINE AND GRADE SHOWN ON LAID TO THE LINE AND GRADE SHOWN ON  TO THE LINE AND GRADE SHOWN ON TO THE LINE AND GRADE SHOWN ON  THE LINE AND GRADE SHOWN ON THE LINE AND GRADE SHOWN ON  LINE AND GRADE SHOWN ON LINE AND GRADE SHOWN ON  AND GRADE SHOWN ON AND GRADE SHOWN ON  GRADE SHOWN ON GRADE SHOWN ON  SHOWN ON SHOWN ON  ON ON THE PLAN AND PER CWD- 040. A. THE DEVELOPER'S ENGINEER SHALL PROVIDE A CONSTRUCTION THE DEVELOPER'S ENGINEER SHALL PROVIDE A CONSTRUCTION  DEVELOPER'S ENGINEER SHALL PROVIDE A CONSTRUCTION DEVELOPER'S ENGINEER SHALL PROVIDE A CONSTRUCTION  ENGINEER SHALL PROVIDE A CONSTRUCTION ENGINEER SHALL PROVIDE A CONSTRUCTION  SHALL PROVIDE A CONSTRUCTION SHALL PROVIDE A CONSTRUCTION  PROVIDE A CONSTRUCTION PROVIDE A CONSTRUCTION  A CONSTRUCTION A CONSTRUCTION  CONSTRUCTION CONSTRUCTION OFF-SET LINE AND STATION ALL FITTINGS AND APPURTENANCES.  LINE AND STATION ALL FITTINGS AND APPURTENANCES. LINE AND STATION ALL FITTINGS AND APPURTENANCES.  AND STATION ALL FITTINGS AND APPURTENANCES. AND STATION ALL FITTINGS AND APPURTENANCES.  STATION ALL FITTINGS AND APPURTENANCES. STATION ALL FITTINGS AND APPURTENANCES.  ALL FITTINGS AND APPURTENANCES. ALL FITTINGS AND APPURTENANCES.  FITTINGS AND APPURTENANCES. FITTINGS AND APPURTENANCES.  AND APPURTENANCES. AND APPURTENANCES.  APPURTENANCES. APPURTENANCES. CUT SHEETS SHALL BE PROVIDED FOR PIPELINES ON ALL  SHEETS SHALL BE PROVIDED FOR PIPELINES ON ALL SHEETS SHALL BE PROVIDED FOR PIPELINES ON ALL  SHALL BE PROVIDED FOR PIPELINES ON ALL SHALL BE PROVIDED FOR PIPELINES ON ALL  BE PROVIDED FOR PIPELINES ON ALL BE PROVIDED FOR PIPELINES ON ALL  PROVIDED FOR PIPELINES ON ALL PROVIDED FOR PIPELINES ON ALL  FOR PIPELINES ON ALL FOR PIPELINES ON ALL  PIPELINES ON ALL PIPELINES ON ALL  ON ALL ON ALL  ALL ALL STREETS. B. MINIMUM DEPTH OF COVER OVER WATER MAINS UNDER 12-INCHES MINIMUM DEPTH OF COVER OVER WATER MAINS UNDER 12-INCHES  DEPTH OF COVER OVER WATER MAINS UNDER 12-INCHES DEPTH OF COVER OVER WATER MAINS UNDER 12-INCHES  OF COVER OVER WATER MAINS UNDER 12-INCHES OF COVER OVER WATER MAINS UNDER 12-INCHES  COVER OVER WATER MAINS UNDER 12-INCHES COVER OVER WATER MAINS UNDER 12-INCHES  OVER WATER MAINS UNDER 12-INCHES OVER WATER MAINS UNDER 12-INCHES  WATER MAINS UNDER 12-INCHES WATER MAINS UNDER 12-INCHES  MAINS UNDER 12-INCHES MAINS UNDER 12-INCHES  UNDER 12-INCHES UNDER 12-INCHES  12-INCHES 12-INCHES IN DIAMETER SHALL BE 3.0 FEET, UNLESS OTHERWISE NOTED.  DIAMETER SHALL BE 3.0 FEET, UNLESS OTHERWISE NOTED. DIAMETER SHALL BE 3.0 FEET, UNLESS OTHERWISE NOTED.  SHALL BE 3.0 FEET, UNLESS OTHERWISE NOTED. SHALL BE 3.0 FEET, UNLESS OTHERWISE NOTED.  BE 3.0 FEET, UNLESS OTHERWISE NOTED. BE 3.0 FEET, UNLESS OTHERWISE NOTED.  3.0 FEET, UNLESS OTHERWISE NOTED. 3.0 FEET, UNLESS OTHERWISE NOTED.  FEET, UNLESS OTHERWISE NOTED. FEET, UNLESS OTHERWISE NOTED.  UNLESS OTHERWISE NOTED. UNLESS OTHERWISE NOTED.  OTHERWISE NOTED. OTHERWISE NOTED.  NOTED. NOTED. ALL 12-INCH AND LARGER DIAMETER WATER MAINS SHALL HAVE  12-INCH AND LARGER DIAMETER WATER MAINS SHALL HAVE 12-INCH AND LARGER DIAMETER WATER MAINS SHALL HAVE  AND LARGER DIAMETER WATER MAINS SHALL HAVE AND LARGER DIAMETER WATER MAINS SHALL HAVE  LARGER DIAMETER WATER MAINS SHALL HAVE LARGER DIAMETER WATER MAINS SHALL HAVE  DIAMETER WATER MAINS SHALL HAVE DIAMETER WATER MAINS SHALL HAVE  WATER MAINS SHALL HAVE WATER MAINS SHALL HAVE  MAINS SHALL HAVE MAINS SHALL HAVE  SHALL HAVE SHALL HAVE  HAVE HAVE 4.0 FEET OF COVER. 6. THE EXISTENCE AND LOCATION OF ANY UNDERGROUND UTILITY THE EXISTENCE AND LOCATION OF ANY UNDERGROUND UTILITY  EXISTENCE AND LOCATION OF ANY UNDERGROUND UTILITY EXISTENCE AND LOCATION OF ANY UNDERGROUND UTILITY  AND LOCATION OF ANY UNDERGROUND UTILITY AND LOCATION OF ANY UNDERGROUND UTILITY  LOCATION OF ANY UNDERGROUND UTILITY LOCATION OF ANY UNDERGROUND UTILITY  OF ANY UNDERGROUND UTILITY OF ANY UNDERGROUND UTILITY  ANY UNDERGROUND UTILITY ANY UNDERGROUND UTILITY  UNDERGROUND UTILITY UNDERGROUND UTILITY  UTILITY UTILITY PIPES, CONDUITS, CABLES OR STRUCTURES SHOWN ON THESE  CONDUITS, CABLES OR STRUCTURES SHOWN ON THESE CONDUITS, CABLES OR STRUCTURES SHOWN ON THESE  CABLES OR STRUCTURES SHOWN ON THESE CABLES OR STRUCTURES SHOWN ON THESE  OR STRUCTURES SHOWN ON THESE OR STRUCTURES SHOWN ON THESE  STRUCTURES SHOWN ON THESE STRUCTURES SHOWN ON THESE  SHOWN ON THESE SHOWN ON THESE  ON THESE ON THESE  THESE THESE PLANS WERE OBTAINED BY A SEARCH OF AVAILABLE RECORDS. TO  WERE OBTAINED BY A SEARCH OF AVAILABLE RECORDS. TO WERE OBTAINED BY A SEARCH OF AVAILABLE RECORDS. TO  OBTAINED BY A SEARCH OF AVAILABLE RECORDS. TO OBTAINED BY A SEARCH OF AVAILABLE RECORDS. TO  BY A SEARCH OF AVAILABLE RECORDS. TO BY A SEARCH OF AVAILABLE RECORDS. TO  A SEARCH OF AVAILABLE RECORDS. TO A SEARCH OF AVAILABLE RECORDS. TO  SEARCH OF AVAILABLE RECORDS. TO SEARCH OF AVAILABLE RECORDS. TO  OF AVAILABLE RECORDS. TO OF AVAILABLE RECORDS. TO  AVAILABLE RECORDS. TO AVAILABLE RECORDS. TO  RECORDS. TO RECORDS. TO  TO TO THE BEST OF OUR KNOWLEDGE, THERE ARE NO EXISTING  BEST OF OUR KNOWLEDGE, THERE ARE NO EXISTING BEST OF OUR KNOWLEDGE, THERE ARE NO EXISTING  OF OUR KNOWLEDGE, THERE ARE NO EXISTING OF OUR KNOWLEDGE, THERE ARE NO EXISTING  OUR KNOWLEDGE, THERE ARE NO EXISTING OUR KNOWLEDGE, THERE ARE NO EXISTING  KNOWLEDGE, THERE ARE NO EXISTING KNOWLEDGE, THERE ARE NO EXISTING  THERE ARE NO EXISTING THERE ARE NO EXISTING  ARE NO EXISTING ARE NO EXISTING  NO EXISTING NO EXISTING  EXISTING EXISTING UTILITIES EXCEPT AS SHOWN ON THESE PLANS. THE CONTRACTOR  EXCEPT AS SHOWN ON THESE PLANS. THE CONTRACTOR EXCEPT AS SHOWN ON THESE PLANS. THE CONTRACTOR  AS SHOWN ON THESE PLANS. THE CONTRACTOR AS SHOWN ON THESE PLANS. THE CONTRACTOR  SHOWN ON THESE PLANS. THE CONTRACTOR SHOWN ON THESE PLANS. THE CONTRACTOR  ON THESE PLANS. THE CONTRACTOR ON THESE PLANS. THE CONTRACTOR  THESE PLANS. THE CONTRACTOR THESE PLANS. THE CONTRACTOR  PLANS. THE CONTRACTOR PLANS. THE CONTRACTOR  THE CONTRACTOR THE CONTRACTOR  CONTRACTOR CONTRACTOR IS REQUIRED TO TAKE DUE PRECAUTIONARY MEASURES TO PROTECT  REQUIRED TO TAKE DUE PRECAUTIONARY MEASURES TO PROTECT REQUIRED TO TAKE DUE PRECAUTIONARY MEASURES TO PROTECT  TO TAKE DUE PRECAUTIONARY MEASURES TO PROTECT TO TAKE DUE PRECAUTIONARY MEASURES TO PROTECT  TAKE DUE PRECAUTIONARY MEASURES TO PROTECT TAKE DUE PRECAUTIONARY MEASURES TO PROTECT  DUE PRECAUTIONARY MEASURES TO PROTECT DUE PRECAUTIONARY MEASURES TO PROTECT  PRECAUTIONARY MEASURES TO PROTECT PRECAUTIONARY MEASURES TO PROTECT  MEASURES TO PROTECT MEASURES TO PROTECT  TO PROTECT TO PROTECT  PROTECT PROTECT THE UTILITY LINES SHOWN, OR ANY OTHER LINES NOT OF RECORD  UTILITY LINES SHOWN, OR ANY OTHER LINES NOT OF RECORD UTILITY LINES SHOWN, OR ANY OTHER LINES NOT OF RECORD  LINES SHOWN, OR ANY OTHER LINES NOT OF RECORD LINES SHOWN, OR ANY OTHER LINES NOT OF RECORD  SHOWN, OR ANY OTHER LINES NOT OF RECORD SHOWN, OR ANY OTHER LINES NOT OF RECORD  OR ANY OTHER LINES NOT OF RECORD OR ANY OTHER LINES NOT OF RECORD  ANY OTHER LINES NOT OF RECORD ANY OTHER LINES NOT OF RECORD  OTHER LINES NOT OF RECORD OTHER LINES NOT OF RECORD  LINES NOT OF RECORD LINES NOT OF RECORD  NOT OF RECORD NOT OF RECORD  OF RECORD OF RECORD  RECORD RECORD OR NOT SHOWN ON THESE PLANS. 7. PROPOSED ELECTRICAL UNDERGROUND AND STREET LIGHT PROPOSED ELECTRICAL UNDERGROUND AND STREET LIGHT  ELECTRICAL UNDERGROUND AND STREET LIGHT ELECTRICAL UNDERGROUND AND STREET LIGHT  UNDERGROUND AND STREET LIGHT UNDERGROUND AND STREET LIGHT  AND STREET LIGHT AND STREET LIGHT  STREET LIGHT STREET LIGHT  LIGHT LIGHT FACILITIES ARE NOT SHOWN ON THE PLAN. THE CONTRACTOR  ARE NOT SHOWN ON THE PLAN. THE CONTRACTOR ARE NOT SHOWN ON THE PLAN. THE CONTRACTOR  NOT SHOWN ON THE PLAN. THE CONTRACTOR NOT SHOWN ON THE PLAN. THE CONTRACTOR  SHOWN ON THE PLAN. THE CONTRACTOR SHOWN ON THE PLAN. THE CONTRACTOR  ON THE PLAN. THE CONTRACTOR ON THE PLAN. THE CONTRACTOR  THE PLAN. THE CONTRACTOR THE PLAN. THE CONTRACTOR  PLAN. THE CONTRACTOR PLAN. THE CONTRACTOR  THE CONTRACTOR THE CONTRACTOR  CONTRACTOR CONTRACTOR SHALL COORDINATE INSTALLATION WITH THE DEVELOPER AND  COORDINATE INSTALLATION WITH THE DEVELOPER AND COORDINATE INSTALLATION WITH THE DEVELOPER AND  INSTALLATION WITH THE DEVELOPER AND INSTALLATION WITH THE DEVELOPER AND  WITH THE DEVELOPER AND WITH THE DEVELOPER AND  THE DEVELOPER AND THE DEVELOPER AND  DEVELOPER AND DEVELOPER AND  AND AND PUBLIC UTILITIES DEPARTMENT, ELECTRICAL DIVISION,  UTILITIES DEPARTMENT, ELECTRICAL DIVISION, UTILITIES DEPARTMENT, ELECTRICAL DIVISION,  DEPARTMENT, ELECTRICAL DIVISION, DEPARTMENT, ELECTRICAL DIVISION,  ELECTRICAL DIVISION, ELECTRICAL DIVISION,  DIVISION, DIVISION, 951-826-5489, FOR LOCATIONS OF THE PROPOSED ELECTRICAL  FOR LOCATIONS OF THE PROPOSED ELECTRICAL FOR LOCATIONS OF THE PROPOSED ELECTRICAL  LOCATIONS OF THE PROPOSED ELECTRICAL LOCATIONS OF THE PROPOSED ELECTRICAL  OF THE PROPOSED ELECTRICAL OF THE PROPOSED ELECTRICAL  THE PROPOSED ELECTRICAL THE PROPOSED ELECTRICAL  PROPOSED ELECTRICAL PROPOSED ELECTRICAL  ELECTRICAL ELECTRICAL AND STREET LIGHT FACILITIES. 8. PIPE SHALL BE HANDLED SO AS TO PROTECT PIPE AT ALL TIMES PIPE SHALL BE HANDLED SO AS TO PROTECT PIPE AT ALL TIMES  SHALL BE HANDLED SO AS TO PROTECT PIPE AT ALL TIMES SHALL BE HANDLED SO AS TO PROTECT PIPE AT ALL TIMES  BE HANDLED SO AS TO PROTECT PIPE AT ALL TIMES BE HANDLED SO AS TO PROTECT PIPE AT ALL TIMES  HANDLED SO AS TO PROTECT PIPE AT ALL TIMES HANDLED SO AS TO PROTECT PIPE AT ALL TIMES  SO AS TO PROTECT PIPE AT ALL TIMES SO AS TO PROTECT PIPE AT ALL TIMES  AS TO PROTECT PIPE AT ALL TIMES AS TO PROTECT PIPE AT ALL TIMES  TO PROTECT PIPE AT ALL TIMES TO PROTECT PIPE AT ALL TIMES  PROTECT PIPE AT ALL TIMES PROTECT PIPE AT ALL TIMES  PIPE AT ALL TIMES PIPE AT ALL TIMES  AT ALL TIMES AT ALL TIMES  ALL TIMES ALL TIMES  TIMES TIMES AND SHALL BE CAREFULLY BEDDED TO PROVIDE CONTINUOUS  SHALL BE CAREFULLY BEDDED TO PROVIDE CONTINUOUS SHALL BE CAREFULLY BEDDED TO PROVIDE CONTINUOUS  BE CAREFULLY BEDDED TO PROVIDE CONTINUOUS BE CAREFULLY BEDDED TO PROVIDE CONTINUOUS  CAREFULLY BEDDED TO PROVIDE CONTINUOUS CAREFULLY BEDDED TO PROVIDE CONTINUOUS  BEDDED TO PROVIDE CONTINUOUS BEDDED TO PROVIDE CONTINUOUS  TO PROVIDE CONTINUOUS TO PROVIDE CONTINUOUS  PROVIDE CONTINUOUS PROVIDE CONTINUOUS  CONTINUOUS CONTINUOUS BEARING AND TO PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE  AND TO PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE AND TO PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE  TO PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE TO PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE  PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE  UNEVEN SETTLEMENT. PIPE SHALL BE UNEVEN SETTLEMENT. PIPE SHALL BE  SETTLEMENT. PIPE SHALL BE SETTLEMENT. PIPE SHALL BE  PIPE SHALL BE PIPE SHALL BE  SHALL BE SHALL BE  BE BE PROTECTED AGAINST FLOTATION AT ALL TIMES. OPEN ENDS SHALL  AGAINST FLOTATION AT ALL TIMES. OPEN ENDS SHALL AGAINST FLOTATION AT ALL TIMES. OPEN ENDS SHALL  FLOTATION AT ALL TIMES. OPEN ENDS SHALL FLOTATION AT ALL TIMES. OPEN ENDS SHALL  AT ALL TIMES. OPEN ENDS SHALL AT ALL TIMES. OPEN ENDS SHALL  ALL TIMES. OPEN ENDS SHALL ALL TIMES. OPEN ENDS SHALL  TIMES. OPEN ENDS SHALL TIMES. OPEN ENDS SHALL  OPEN ENDS SHALL OPEN ENDS SHALL  ENDS SHALL ENDS SHALL  SHALL SHALL BE SEALED AT ALL TIMES WHEN CONSTRUCTION IS NOT IN  SEALED AT ALL TIMES WHEN CONSTRUCTION IS NOT IN SEALED AT ALL TIMES WHEN CONSTRUCTION IS NOT IN  AT ALL TIMES WHEN CONSTRUCTION IS NOT IN AT ALL TIMES WHEN CONSTRUCTION IS NOT IN  ALL TIMES WHEN CONSTRUCTION IS NOT IN ALL TIMES WHEN CONSTRUCTION IS NOT IN  TIMES WHEN CONSTRUCTION IS NOT IN TIMES WHEN CONSTRUCTION IS NOT IN  WHEN CONSTRUCTION IS NOT IN WHEN CONSTRUCTION IS NOT IN  CONSTRUCTION IS NOT IN CONSTRUCTION IS NOT IN  IS NOT IN IS NOT IN  NOT IN NOT IN  IN IN PROGRESS. 9. UNLESS OTHERWISE APPROVED, WATER MAINS AND SEWER MAINS UNLESS OTHERWISE APPROVED, WATER MAINS AND SEWER MAINS  OTHERWISE APPROVED, WATER MAINS AND SEWER MAINS OTHERWISE APPROVED, WATER MAINS AND SEWER MAINS  APPROVED, WATER MAINS AND SEWER MAINS APPROVED, WATER MAINS AND SEWER MAINS  WATER MAINS AND SEWER MAINS WATER MAINS AND SEWER MAINS  MAINS AND SEWER MAINS MAINS AND SEWER MAINS  AND SEWER MAINS AND SEWER MAINS  SEWER MAINS SEWER MAINS  MAINS MAINS SHALL NOT CROSS WITH LESS THAN 1.0 FOOT OF VERTICAL  NOT CROSS WITH LESS THAN 1.0 FOOT OF VERTICAL NOT CROSS WITH LESS THAN 1.0 FOOT OF VERTICAL  CROSS WITH LESS THAN 1.0 FOOT OF VERTICAL CROSS WITH LESS THAN 1.0 FOOT OF VERTICAL  WITH LESS THAN 1.0 FOOT OF VERTICAL WITH LESS THAN 1.0 FOOT OF VERTICAL  LESS THAN 1.0 FOOT OF VERTICAL LESS THAN 1.0 FOOT OF VERTICAL  THAN 1.0 FOOT OF VERTICAL THAN 1.0 FOOT OF VERTICAL  1.0 FOOT OF VERTICAL 1.0 FOOT OF VERTICAL  FOOT OF VERTICAL FOOT OF VERTICAL  OF VERTICAL OF VERTICAL  VERTICAL VERTICAL CLEARANCE. WATER SERVICE LINES AND SEWER LATERALS SHALL  WATER SERVICE LINES AND SEWER LATERALS SHALL WATER SERVICE LINES AND SEWER LATERALS SHALL  SERVICE LINES AND SEWER LATERALS SHALL SERVICE LINES AND SEWER LATERALS SHALL  LINES AND SEWER LATERALS SHALL LINES AND SEWER LATERALS SHALL  AND SEWER LATERALS SHALL AND SEWER LATERALS SHALL  SEWER LATERALS SHALL SEWER LATERALS SHALL  LATERALS SHALL LATERALS SHALL  SHALL SHALL NOT BE IN THE SAME TRENCH, A MINIMUM, HORIZONTAL  BE IN THE SAME TRENCH, A MINIMUM, HORIZONTAL BE IN THE SAME TRENCH, A MINIMUM, HORIZONTAL  IN THE SAME TRENCH, A MINIMUM, HORIZONTAL IN THE SAME TRENCH, A MINIMUM, HORIZONTAL  THE SAME TRENCH, A MINIMUM, HORIZONTAL THE SAME TRENCH, A MINIMUM, HORIZONTAL  SAME TRENCH, A MINIMUM, HORIZONTAL SAME TRENCH, A MINIMUM, HORIZONTAL  TRENCH, A MINIMUM, HORIZONTAL TRENCH, A MINIMUM, HORIZONTAL  A MINIMUM, HORIZONTAL A MINIMUM, HORIZONTAL  MINIMUM, HORIZONTAL MINIMUM, HORIZONTAL  HORIZONTAL HORIZONTAL CLEARANCE OF 10 FEET IS REQUIRED. WATER MAINS SHALL CLEAR  OF 10 FEET IS REQUIRED. WATER MAINS SHALL CLEAR OF 10 FEET IS REQUIRED. WATER MAINS SHALL CLEAR  10 FEET IS REQUIRED. WATER MAINS SHALL CLEAR 10 FEET IS REQUIRED. WATER MAINS SHALL CLEAR  FEET IS REQUIRED. WATER MAINS SHALL CLEAR FEET IS REQUIRED. WATER MAINS SHALL CLEAR  IS REQUIRED. WATER MAINS SHALL CLEAR IS REQUIRED. WATER MAINS SHALL CLEAR  REQUIRED. WATER MAINS SHALL CLEAR REQUIRED. WATER MAINS SHALL CLEAR  WATER MAINS SHALL CLEAR WATER MAINS SHALL CLEAR  MAINS SHALL CLEAR MAINS SHALL CLEAR  SHALL CLEAR SHALL CLEAR  CLEAR CLEAR ALL HOUSE SEWER LATERALS BY A MINIMUM OF 1.0 FOOT  HOUSE SEWER LATERALS BY A MINIMUM OF 1.0 FOOT HOUSE SEWER LATERALS BY A MINIMUM OF 1.0 FOOT  SEWER LATERALS BY A MINIMUM OF 1.0 FOOT SEWER LATERALS BY A MINIMUM OF 1.0 FOOT  LATERALS BY A MINIMUM OF 1.0 FOOT LATERALS BY A MINIMUM OF 1.0 FOOT  BY A MINIMUM OF 1.0 FOOT BY A MINIMUM OF 1.0 FOOT  A MINIMUM OF 1.0 FOOT A MINIMUM OF 1.0 FOOT  MINIMUM OF 1.0 FOOT MINIMUM OF 1.0 FOOT  OF 1.0 FOOT OF 1.0 FOOT  1.0 FOOT 1.0 FOOT  FOOT FOOT VERTICAL CLEARANCE (PER CWD-015 AND CWD-023). 10. WATER METER BOXES AND FIRE HYDRANTS SHALL BE PLACED AT WATER METER BOXES AND FIRE HYDRANTS SHALL BE PLACED AT  METER BOXES AND FIRE HYDRANTS SHALL BE PLACED AT METER BOXES AND FIRE HYDRANTS SHALL BE PLACED AT  BOXES AND FIRE HYDRANTS SHALL BE PLACED AT BOXES AND FIRE HYDRANTS SHALL BE PLACED AT  AND FIRE HYDRANTS SHALL BE PLACED AT AND FIRE HYDRANTS SHALL BE PLACED AT  FIRE HYDRANTS SHALL BE PLACED AT FIRE HYDRANTS SHALL BE PLACED AT  HYDRANTS SHALL BE PLACED AT HYDRANTS SHALL BE PLACED AT  SHALL BE PLACED AT SHALL BE PLACED AT  BE PLACED AT BE PLACED AT  PLACED AT PLACED AT  AT AT CURB SITE LOCATIONS. THE CONTRACTOR SHALL ADJUST THE  SITE LOCATIONS. THE CONTRACTOR SHALL ADJUST THE SITE LOCATIONS. THE CONTRACTOR SHALL ADJUST THE  LOCATIONS. THE CONTRACTOR SHALL ADJUST THE LOCATIONS. THE CONTRACTOR SHALL ADJUST THE  THE CONTRACTOR SHALL ADJUST THE THE CONTRACTOR SHALL ADJUST THE  CONTRACTOR SHALL ADJUST THE CONTRACTOR SHALL ADJUST THE  SHALL ADJUST THE SHALL ADJUST THE  ADJUST THE ADJUST THE  THE THE METER BOXES TO SIDEWALK GRADE AFTER THE SIDEWALKS HAVE  BOXES TO SIDEWALK GRADE AFTER THE SIDEWALKS HAVE BOXES TO SIDEWALK GRADE AFTER THE SIDEWALKS HAVE  TO SIDEWALK GRADE AFTER THE SIDEWALKS HAVE TO SIDEWALK GRADE AFTER THE SIDEWALKS HAVE  SIDEWALK GRADE AFTER THE SIDEWALKS HAVE SIDEWALK GRADE AFTER THE SIDEWALKS HAVE  GRADE AFTER THE SIDEWALKS HAVE GRADE AFTER THE SIDEWALKS HAVE  AFTER THE SIDEWALKS HAVE AFTER THE SIDEWALKS HAVE  THE SIDEWALKS HAVE THE SIDEWALKS HAVE  SIDEWALKS HAVE SIDEWALKS HAVE  HAVE HAVE BEEN POURED. WATER METER BOXES SHALL NOT BE LOCATED IN  POURED. WATER METER BOXES SHALL NOT BE LOCATED IN POURED. WATER METER BOXES SHALL NOT BE LOCATED IN  WATER METER BOXES SHALL NOT BE LOCATED IN WATER METER BOXES SHALL NOT BE LOCATED IN  METER BOXES SHALL NOT BE LOCATED IN METER BOXES SHALL NOT BE LOCATED IN  BOXES SHALL NOT BE LOCATED IN BOXES SHALL NOT BE LOCATED IN  SHALL NOT BE LOCATED IN SHALL NOT BE LOCATED IN  NOT BE LOCATED IN NOT BE LOCATED IN  BE LOCATED IN BE LOCATED IN  LOCATED IN LOCATED IN  IN IN DRIVEWAYS. 11. A MATERIAL LIST, PER WATER DIVISION SPECIFICATION NO. A MATERIAL LIST, PER WATER DIVISION SPECIFICATION NO.  MATERIAL LIST, PER WATER DIVISION SPECIFICATION NO. MATERIAL LIST, PER WATER DIVISION SPECIFICATION NO.  LIST, PER WATER DIVISION SPECIFICATION NO. LIST, PER WATER DIVISION SPECIFICATION NO.  PER WATER DIVISION SPECIFICATION NO. PER WATER DIVISION SPECIFICATION NO.  WATER DIVISION SPECIFICATION NO. WATER DIVISION SPECIFICATION NO.  DIVISION SPECIFICATION NO. DIVISION SPECIFICATION NO.  SPECIFICATION NO. SPECIFICATION NO.  NO. NO. 205, APPENDIX I - APPROVED MATERIAL LIST AND MATERIAL  APPENDIX I - APPROVED MATERIAL LIST AND MATERIAL APPENDIX I - APPROVED MATERIAL LIST AND MATERIAL  I - APPROVED MATERIAL LIST AND MATERIAL I - APPROVED MATERIAL LIST AND MATERIAL  - APPROVED MATERIAL LIST AND MATERIAL - APPROVED MATERIAL LIST AND MATERIAL  APPROVED MATERIAL LIST AND MATERIAL APPROVED MATERIAL LIST AND MATERIAL  MATERIAL LIST AND MATERIAL MATERIAL LIST AND MATERIAL  LIST AND MATERIAL LIST AND MATERIAL  AND MATERIAL AND MATERIAL  MATERIAL MATERIAL CERTIFICATIONS MUST BE SUBMITTED FOR WATER DIVISION  MUST BE SUBMITTED FOR WATER DIVISION MUST BE SUBMITTED FOR WATER DIVISION  BE SUBMITTED FOR WATER DIVISION BE SUBMITTED FOR WATER DIVISION  SUBMITTED FOR WATER DIVISION SUBMITTED FOR WATER DIVISION  FOR WATER DIVISION FOR WATER DIVISION  WATER DIVISION WATER DIVISION  DIVISION DIVISION APPROVAL PRIOR TO INSTALLATION. 12. THE CONTRACTOR MAY BEGIN CONSTRUCTION ONLY AFTER A THE CONTRACTOR MAY BEGIN CONSTRUCTION ONLY AFTER A  CONTRACTOR MAY BEGIN CONSTRUCTION ONLY AFTER A CONTRACTOR MAY BEGIN CONSTRUCTION ONLY AFTER A  MAY BEGIN CONSTRUCTION ONLY AFTER A MAY BEGIN CONSTRUCTION ONLY AFTER A  BEGIN CONSTRUCTION ONLY AFTER A BEGIN CONSTRUCTION ONLY AFTER A  CONSTRUCTION ONLY AFTER A CONSTRUCTION ONLY AFTER A  ONLY AFTER A ONLY AFTER A  AFTER A AFTER A  A A PRECONSTRUCTION MEETING IS HELD WITH THE WATER DIVISION  MEETING IS HELD WITH THE WATER DIVISION MEETING IS HELD WITH THE WATER DIVISION  IS HELD WITH THE WATER DIVISION IS HELD WITH THE WATER DIVISION  HELD WITH THE WATER DIVISION HELD WITH THE WATER DIVISION  WITH THE WATER DIVISION WITH THE WATER DIVISION  THE WATER DIVISION THE WATER DIVISION  WATER DIVISION WATER DIVISION  DIVISION DIVISION ENGINEERING STAFF. CONTACT WATER CONTRACT ADMINISTRATION  STAFF. CONTACT WATER CONTRACT ADMINISTRATION STAFF. CONTACT WATER CONTRACT ADMINISTRATION  CONTACT WATER CONTRACT ADMINISTRATION CONTACT WATER CONTRACT ADMINISTRATION  WATER CONTRACT ADMINISTRATION WATER CONTRACT ADMINISTRATION  CONTRACT ADMINISTRATION CONTRACT ADMINISTRATION  ADMINISTRATION ADMINISTRATION AT 951-826-5482, AT LEAST ONE WEEK PRIOR TO THE PLANNED  951-826-5482, AT LEAST ONE WEEK PRIOR TO THE PLANNED 951-826-5482, AT LEAST ONE WEEK PRIOR TO THE PLANNED  AT LEAST ONE WEEK PRIOR TO THE PLANNED AT LEAST ONE WEEK PRIOR TO THE PLANNED  LEAST ONE WEEK PRIOR TO THE PLANNED LEAST ONE WEEK PRIOR TO THE PLANNED  ONE WEEK PRIOR TO THE PLANNED ONE WEEK PRIOR TO THE PLANNED  WEEK PRIOR TO THE PLANNED WEEK PRIOR TO THE PLANNED  PRIOR TO THE PLANNED PRIOR TO THE PLANNED  TO THE PLANNED TO THE PLANNED  THE PLANNED THE PLANNED  PLANNED PLANNED START OF CONSTRUCTION OF THE WATERLINES TO ARRANGE THIS  OF CONSTRUCTION OF THE WATERLINES TO ARRANGE THIS OF CONSTRUCTION OF THE WATERLINES TO ARRANGE THIS  CONSTRUCTION OF THE WATERLINES TO ARRANGE THIS CONSTRUCTION OF THE WATERLINES TO ARRANGE THIS  OF THE WATERLINES TO ARRANGE THIS OF THE WATERLINES TO ARRANGE THIS  THE WATERLINES TO ARRANGE THIS THE WATERLINES TO ARRANGE THIS  WATERLINES TO ARRANGE THIS WATERLINES TO ARRANGE THIS  TO ARRANGE THIS TO ARRANGE THIS  ARRANGE THIS ARRANGE THIS  THIS THIS MEETING. 13. THE CONTRACTOR SHALL CALL IN A LOCATION REQUEST TO THE CONTRACTOR SHALL CALL IN A LOCATION REQUEST TO  CONTRACTOR SHALL CALL IN A LOCATION REQUEST TO CONTRACTOR SHALL CALL IN A LOCATION REQUEST TO  SHALL CALL IN A LOCATION REQUEST TO SHALL CALL IN A LOCATION REQUEST TO  CALL IN A LOCATION REQUEST TO CALL IN A LOCATION REQUEST TO  IN A LOCATION REQUEST TO IN A LOCATION REQUEST TO  A LOCATION REQUEST TO A LOCATION REQUEST TO  LOCATION REQUEST TO LOCATION REQUEST TO  REQUEST TO REQUEST TO  TO TO UNDERGROUND SERVICE ALERT (USA), DIAL 811, TWO WORKING  SERVICE ALERT (USA), DIAL 811, TWO WORKING SERVICE ALERT (USA), DIAL 811, TWO WORKING  ALERT (USA), DIAL 811, TWO WORKING ALERT (USA), DIAL 811, TWO WORKING  (USA), DIAL 811, TWO WORKING (USA), DIAL 811, TWO WORKING  DIAL 811, TWO WORKING DIAL 811, TWO WORKING  811, TWO WORKING 811, TWO WORKING  TWO WORKING TWO WORKING  WORKING WORKING DAYS BEFORE DIGGING. NO STREET OPENING PERMIT WILL BE  BEFORE DIGGING. NO STREET OPENING PERMIT WILL BE BEFORE DIGGING. NO STREET OPENING PERMIT WILL BE  DIGGING. NO STREET OPENING PERMIT WILL BE DIGGING. NO STREET OPENING PERMIT WILL BE  NO STREET OPENING PERMIT WILL BE NO STREET OPENING PERMIT WILL BE  STREET OPENING PERMIT WILL BE STREET OPENING PERMIT WILL BE  OPENING PERMIT WILL BE OPENING PERMIT WILL BE  PERMIT WILL BE PERMIT WILL BE  WILL BE WILL BE  BE BE ISSUED BY THE PUBLIC WORKS DEPARTMENT INVOLVING  BY THE PUBLIC WORKS DEPARTMENT INVOLVING BY THE PUBLIC WORKS DEPARTMENT INVOLVING  THE PUBLIC WORKS DEPARTMENT INVOLVING THE PUBLIC WORKS DEPARTMENT INVOLVING  PUBLIC WORKS DEPARTMENT INVOLVING PUBLIC WORKS DEPARTMENT INVOLVING  WORKS DEPARTMENT INVOLVING WORKS DEPARTMENT INVOLVING  DEPARTMENT INVOLVING DEPARTMENT INVOLVING  INVOLVING INVOLVING EXCAVATION FOR UNDERGROUND FACILITIES UNLESS THE  FOR UNDERGROUND FACILITIES UNLESS THE FOR UNDERGROUND FACILITIES UNLESS THE  UNDERGROUND FACILITIES UNLESS THE UNDERGROUND FACILITIES UNLESS THE  FACILITIES UNLESS THE FACILITIES UNLESS THE  UNLESS THE UNLESS THE  THE THE APPLICANT HAS BEEN PROVIDED AN INQUIRY IDENTIFICATION  HAS BEEN PROVIDED AN INQUIRY IDENTIFICATION HAS BEEN PROVIDED AN INQUIRY IDENTIFICATION  BEEN PROVIDED AN INQUIRY IDENTIFICATION BEEN PROVIDED AN INQUIRY IDENTIFICATION  PROVIDED AN INQUIRY IDENTIFICATION PROVIDED AN INQUIRY IDENTIFICATION  AN INQUIRY IDENTIFICATION AN INQUIRY IDENTIFICATION  INQUIRY IDENTIFICATION INQUIRY IDENTIFICATION  IDENTIFICATION IDENTIFICATION NUMBER BY USA. ALL NECESSARY PERMITS SHALL BE TAKEN OUT  BY USA. ALL NECESSARY PERMITS SHALL BE TAKEN OUT BY USA. ALL NECESSARY PERMITS SHALL BE TAKEN OUT  USA. ALL NECESSARY PERMITS SHALL BE TAKEN OUT USA. ALL NECESSARY PERMITS SHALL BE TAKEN OUT  ALL NECESSARY PERMITS SHALL BE TAKEN OUT ALL NECESSARY PERMITS SHALL BE TAKEN OUT  NECESSARY PERMITS SHALL BE TAKEN OUT NECESSARY PERMITS SHALL BE TAKEN OUT  PERMITS SHALL BE TAKEN OUT PERMITS SHALL BE TAKEN OUT  SHALL BE TAKEN OUT SHALL BE TAKEN OUT  BE TAKEN OUT BE TAKEN OUT  TAKEN OUT TAKEN OUT  OUT OUT BY THE CONSTRUCTION CONTRACTOR. A STREET OPENING PERMIT,  THE CONSTRUCTION CONTRACTOR. A STREET OPENING PERMIT, THE CONSTRUCTION CONTRACTOR. A STREET OPENING PERMIT,  CONSTRUCTION CONTRACTOR. A STREET OPENING PERMIT, CONSTRUCTION CONTRACTOR. A STREET OPENING PERMIT,  CONTRACTOR. A STREET OPENING PERMIT, CONTRACTOR. A STREET OPENING PERMIT,  A STREET OPENING PERMIT, A STREET OPENING PERMIT,  STREET OPENING PERMIT, STREET OPENING PERMIT,  OPENING PERMIT, OPENING PERMIT,  PERMIT, PERMIT, ISSUED BY THE PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE  BY THE PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE BY THE PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE  THE PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE THE PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE  PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE  WORKS DEPARTMENT, OR A RIVERSIDE WORKS DEPARTMENT, OR A RIVERSIDE  DEPARTMENT, OR A RIVERSIDE DEPARTMENT, OR A RIVERSIDE  OR A RIVERSIDE OR A RIVERSIDE  A RIVERSIDE A RIVERSIDE  RIVERSIDE RIVERSIDE COUNTY ENCROACHMENT PERMIT, DEPENDING UPON JURISDICTION,  ENCROACHMENT PERMIT, DEPENDING UPON JURISDICTION, ENCROACHMENT PERMIT, DEPENDING UPON JURISDICTION,  PERMIT, DEPENDING UPON JURISDICTION, PERMIT, DEPENDING UPON JURISDICTION,  DEPENDING UPON JURISDICTION, DEPENDING UPON JURISDICTION,  UPON JURISDICTION, UPON JURISDICTION,  JURISDICTION, JURISDICTION, IS REQUIRED PRIOR TO THE START OF CONSTRUCTION. 14. THE CONTRACTOR SHALL POTHOLE EXISTING UTILITIES, PRIOR TO THE CONTRACTOR SHALL POTHOLE EXISTING UTILITIES, PRIOR TO  CONTRACTOR SHALL POTHOLE EXISTING UTILITIES, PRIOR TO CONTRACTOR SHALL POTHOLE EXISTING UTILITIES, PRIOR TO  SHALL POTHOLE EXISTING UTILITIES, PRIOR TO SHALL POTHOLE EXISTING UTILITIES, PRIOR TO  POTHOLE EXISTING UTILITIES, PRIOR TO POTHOLE EXISTING UTILITIES, PRIOR TO  EXISTING UTILITIES, PRIOR TO EXISTING UTILITIES, PRIOR TO  UTILITIES, PRIOR TO UTILITIES, PRIOR TO  PRIOR TO PRIOR TO  TO TO CONSTRUCTION, TO DETERMINE THE DEPTH OF COVER. THE WATER  TO DETERMINE THE DEPTH OF COVER. THE WATER TO DETERMINE THE DEPTH OF COVER. THE WATER  DETERMINE THE DEPTH OF COVER. THE WATER DETERMINE THE DEPTH OF COVER. THE WATER  THE DEPTH OF COVER. THE WATER THE DEPTH OF COVER. THE WATER  DEPTH OF COVER. THE WATER DEPTH OF COVER. THE WATER  OF COVER. THE WATER OF COVER. THE WATER  COVER. THE WATER COVER. THE WATER  THE WATER THE WATER  WATER WATER MAIN SHALL BE INSTALLED WITH THE REQUIRED VERTICAL  SHALL BE INSTALLED WITH THE REQUIRED VERTICAL SHALL BE INSTALLED WITH THE REQUIRED VERTICAL  BE INSTALLED WITH THE REQUIRED VERTICAL BE INSTALLED WITH THE REQUIRED VERTICAL  INSTALLED WITH THE REQUIRED VERTICAL INSTALLED WITH THE REQUIRED VERTICAL  WITH THE REQUIRED VERTICAL WITH THE REQUIRED VERTICAL  THE REQUIRED VERTICAL THE REQUIRED VERTICAL  REQUIRED VERTICAL REQUIRED VERTICAL  VERTICAL VERTICAL CLEARANCE. IF INSUFFICIENT COVER EXISTS, THE CONTRACTOR  IF INSUFFICIENT COVER EXISTS, THE CONTRACTOR IF INSUFFICIENT COVER EXISTS, THE CONTRACTOR  INSUFFICIENT COVER EXISTS, THE CONTRACTOR INSUFFICIENT COVER EXISTS, THE CONTRACTOR  COVER EXISTS, THE CONTRACTOR COVER EXISTS, THE CONTRACTOR  EXISTS, THE CONTRACTOR EXISTS, THE CONTRACTOR  THE CONTRACTOR THE CONTRACTOR  CONTRACTOR CONTRACTOR SHALL CONTACT THE PRIVATE ENGINEER WHO SIGNED THE PLAN TO  CONTACT THE PRIVATE ENGINEER WHO SIGNED THE PLAN TO CONTACT THE PRIVATE ENGINEER WHO SIGNED THE PLAN TO  THE PRIVATE ENGINEER WHO SIGNED THE PLAN TO THE PRIVATE ENGINEER WHO SIGNED THE PLAN TO  PRIVATE ENGINEER WHO SIGNED THE PLAN TO PRIVATE ENGINEER WHO SIGNED THE PLAN TO  ENGINEER WHO SIGNED THE PLAN TO ENGINEER WHO SIGNED THE PLAN TO  WHO SIGNED THE PLAN TO WHO SIGNED THE PLAN TO  SIGNED THE PLAN TO SIGNED THE PLAN TO  THE PLAN TO THE PLAN TO  PLAN TO PLAN TO  TO TO DETERMINE AN ACCEPTABLE SOLUTION. 15. THE CONTRACTOR SHALL REQUEST WATER DIVISION INSPECTION THE CONTRACTOR SHALL REQUEST WATER DIVISION INSPECTION  CONTRACTOR SHALL REQUEST WATER DIVISION INSPECTION CONTRACTOR SHALL REQUEST WATER DIVISION INSPECTION  SHALL REQUEST WATER DIVISION INSPECTION SHALL REQUEST WATER DIVISION INSPECTION  REQUEST WATER DIVISION INSPECTION REQUEST WATER DIVISION INSPECTION  WATER DIVISION INSPECTION WATER DIVISION INSPECTION  DIVISION INSPECTION DIVISION INSPECTION  INSPECTION INSPECTION TWO WORKING DAYS PRIOR TO TRENCHING. PLANS AND  WORKING DAYS PRIOR TO TRENCHING. PLANS AND WORKING DAYS PRIOR TO TRENCHING. PLANS AND  DAYS PRIOR TO TRENCHING. PLANS AND DAYS PRIOR TO TRENCHING. PLANS AND  PRIOR TO TRENCHING. PLANS AND PRIOR TO TRENCHING. PLANS AND  TO TRENCHING. PLANS AND TO TRENCHING. PLANS AND  TRENCHING. PLANS AND TRENCHING. PLANS AND  PLANS AND PLANS AND  AND AND SPECIFICATIONS SHALL BE ON-SITE AT ALL TIMES. 16. WATER MAINS SHALL BE SAND BEDDED IN ACCORDANCE WITH WATER MAINS SHALL BE SAND BEDDED IN ACCORDANCE WITH  MAINS SHALL BE SAND BEDDED IN ACCORDANCE WITH MAINS SHALL BE SAND BEDDED IN ACCORDANCE WITH  SHALL BE SAND BEDDED IN ACCORDANCE WITH SHALL BE SAND BEDDED IN ACCORDANCE WITH  BE SAND BEDDED IN ACCORDANCE WITH BE SAND BEDDED IN ACCORDANCE WITH  SAND BEDDED IN ACCORDANCE WITH SAND BEDDED IN ACCORDANCE WITH  BEDDED IN ACCORDANCE WITH BEDDED IN ACCORDANCE WITH  IN ACCORDANCE WITH IN ACCORDANCE WITH  ACCORDANCE WITH ACCORDANCE WITH  WITH WITH CWD-040 AND PER PART 3, SECTION 306-1.2.1 OF THE  AND PER PART 3, SECTION 306-1.2.1 OF THE AND PER PART 3, SECTION 306-1.2.1 OF THE  PER PART 3, SECTION 306-1.2.1 OF THE PER PART 3, SECTION 306-1.2.1 OF THE  PART 3, SECTION 306-1.2.1 OF THE PART 3, SECTION 306-1.2.1 OF THE  3, SECTION 306-1.2.1 OF THE 3, SECTION 306-1.2.1 OF THE  SECTION 306-1.2.1 OF THE SECTION 306-1.2.1 OF THE  306-1.2.1 OF THE 306-1.2.1 OF THE  OF THE OF THE  THE THE SPECIFICATION 205. 17. THE CONTRACTOR SHALL NOT BACKFILL ANY TRENCHES UNTIL THE CONTRACTOR SHALL NOT BACKFILL ANY TRENCHES UNTIL  CONTRACTOR SHALL NOT BACKFILL ANY TRENCHES UNTIL CONTRACTOR SHALL NOT BACKFILL ANY TRENCHES UNTIL  SHALL NOT BACKFILL ANY TRENCHES UNTIL SHALL NOT BACKFILL ANY TRENCHES UNTIL  NOT BACKFILL ANY TRENCHES UNTIL NOT BACKFILL ANY TRENCHES UNTIL  BACKFILL ANY TRENCHES UNTIL BACKFILL ANY TRENCHES UNTIL  ANY TRENCHES UNTIL ANY TRENCHES UNTIL  TRENCHES UNTIL TRENCHES UNTIL  UNTIL UNTIL CONTRACTOR HAS OBTAINED AS- BUILT STATIONING ON ALL  HAS OBTAINED AS- BUILT STATIONING ON ALL HAS OBTAINED AS- BUILT STATIONING ON ALL  OBTAINED AS- BUILT STATIONING ON ALL OBTAINED AS- BUILT STATIONING ON ALL  AS- BUILT STATIONING ON ALL AS- BUILT STATIONING ON ALL  BUILT STATIONING ON ALL BUILT STATIONING ON ALL  STATIONING ON ALL STATIONING ON ALL  ON ALL ON ALL  ALL ALL FITTINGS AND APPURTENANCES. PRESSURE TESTING WILL NOT BE  AND APPURTENANCES. PRESSURE TESTING WILL NOT BE AND APPURTENANCES. PRESSURE TESTING WILL NOT BE  APPURTENANCES. PRESSURE TESTING WILL NOT BE APPURTENANCES. PRESSURE TESTING WILL NOT BE  PRESSURE TESTING WILL NOT BE PRESSURE TESTING WILL NOT BE  TESTING WILL NOT BE TESTING WILL NOT BE  WILL NOT BE WILL NOT BE  NOT BE NOT BE  BE BE ALLOWED UNTIL “AS-BUILTS,” SUBMITTED BY THE CONTRACTOR,  UNTIL “AS-BUILTS,” SUBMITTED BY THE CONTRACTOR, UNTIL “AS-BUILTS,” SUBMITTED BY THE CONTRACTOR,  “AS-BUILTS,” SUBMITTED BY THE CONTRACTOR, AS-BUILTS,” SUBMITTED BY THE CONTRACTOR,  SUBMITTED BY THE CONTRACTOR, SUBMITTED BY THE CONTRACTOR,  BY THE CONTRACTOR, BY THE CONTRACTOR,  THE CONTRACTOR, THE CONTRACTOR,  CONTRACTOR, CONTRACTOR, HAVE BEEN APPROVED BY THE WATER DIVISION. A. THE CONTRACTOR SHALL BULKHEAD MAINS, PLACE AND COMPACT THE CONTRACTOR SHALL BULKHEAD MAINS, PLACE AND COMPACT  CONTRACTOR SHALL BULKHEAD MAINS, PLACE AND COMPACT CONTRACTOR SHALL BULKHEAD MAINS, PLACE AND COMPACT  SHALL BULKHEAD MAINS, PLACE AND COMPACT SHALL BULKHEAD MAINS, PLACE AND COMPACT  BULKHEAD MAINS, PLACE AND COMPACT BULKHEAD MAINS, PLACE AND COMPACT  MAINS, PLACE AND COMPACT MAINS, PLACE AND COMPACT  PLACE AND COMPACT PLACE AND COMPACT  AND COMPACT AND COMPACT  COMPACT COMPACT BACKFILL, TEST, STERILIZE AND PASS BACTERIOLOGICAL  TEST, STERILIZE AND PASS BACTERIOLOGICAL TEST, STERILIZE AND PASS BACTERIOLOGICAL  STERILIZE AND PASS BACTERIOLOGICAL STERILIZE AND PASS BACTERIOLOGICAL  AND PASS BACTERIOLOGICAL AND PASS BACTERIOLOGICAL  PASS BACTERIOLOGICAL PASS BACTERIOLOGICAL  BACTERIOLOGICAL BACTERIOLOGICAL TESTING BEFORE ANY TIE-INS ARE MADE TO THE CITY SYSTEM.  BEFORE ANY TIE-INS ARE MADE TO THE CITY SYSTEM. BEFORE ANY TIE-INS ARE MADE TO THE CITY SYSTEM.  ANY TIE-INS ARE MADE TO THE CITY SYSTEM. ANY TIE-INS ARE MADE TO THE CITY SYSTEM.  TIE-INS ARE MADE TO THE CITY SYSTEM. TIE-INS ARE MADE TO THE CITY SYSTEM.  ARE MADE TO THE CITY SYSTEM. ARE MADE TO THE CITY SYSTEM.  MADE TO THE CITY SYSTEM. MADE TO THE CITY SYSTEM.  TO THE CITY SYSTEM. TO THE CITY SYSTEM.  THE CITY SYSTEM. THE CITY SYSTEM.  CITY SYSTEM. CITY SYSTEM.  SYSTEM. SYSTEM. CITY FORCES WILL MAKE THE FINAL SYSTEM CONNECTIONS FROM  FORCES WILL MAKE THE FINAL SYSTEM CONNECTIONS FROM FORCES WILL MAKE THE FINAL SYSTEM CONNECTIONS FROM  WILL MAKE THE FINAL SYSTEM CONNECTIONS FROM WILL MAKE THE FINAL SYSTEM CONNECTIONS FROM  MAKE THE FINAL SYSTEM CONNECTIONS FROM MAKE THE FINAL SYSTEM CONNECTIONS FROM  THE FINAL SYSTEM CONNECTIONS FROM THE FINAL SYSTEM CONNECTIONS FROM  FINAL SYSTEM CONNECTIONS FROM FINAL SYSTEM CONNECTIONS FROM  SYSTEM CONNECTIONS FROM SYSTEM CONNECTIONS FROM  CONNECTIONS FROM CONNECTIONS FROM  FROM FROM THE EXISTING MAIN. NO CONNECTIONS WILL BE MADE UNTIL  EXISTING MAIN. NO CONNECTIONS WILL BE MADE UNTIL EXISTING MAIN. NO CONNECTIONS WILL BE MADE UNTIL  MAIN. NO CONNECTIONS WILL BE MADE UNTIL MAIN. NO CONNECTIONS WILL BE MADE UNTIL  NO CONNECTIONS WILL BE MADE UNTIL NO CONNECTIONS WILL BE MADE UNTIL  CONNECTIONS WILL BE MADE UNTIL CONNECTIONS WILL BE MADE UNTIL  WILL BE MADE UNTIL WILL BE MADE UNTIL  BE MADE UNTIL BE MADE UNTIL  MADE UNTIL MADE UNTIL  UNTIL UNTIL ALL TESTING IS COMPLETE AND WRITTEN PASSING  TESTING IS COMPLETE AND WRITTEN PASSING TESTING IS COMPLETE AND WRITTEN PASSING  IS COMPLETE AND WRITTEN PASSING IS COMPLETE AND WRITTEN PASSING  COMPLETE AND WRITTEN PASSING COMPLETE AND WRITTEN PASSING  AND WRITTEN PASSING AND WRITTEN PASSING  WRITTEN PASSING WRITTEN PASSING  PASSING PASSING BACTERIOLOGICAL TEST RESULTS HAVE BEEN SUBMITTED TO THE  TEST RESULTS HAVE BEEN SUBMITTED TO THE TEST RESULTS HAVE BEEN SUBMITTED TO THE  RESULTS HAVE BEEN SUBMITTED TO THE RESULTS HAVE BEEN SUBMITTED TO THE  HAVE BEEN SUBMITTED TO THE HAVE BEEN SUBMITTED TO THE  BEEN SUBMITTED TO THE BEEN SUBMITTED TO THE  SUBMITTED TO THE SUBMITTED TO THE  TO THE TO THE  THE THE WATER DIVISION. B. PRESSURE TESTING SHALL BE CONDUCTED AFTER THE TRENCH PRESSURE TESTING SHALL BE CONDUCTED AFTER THE TRENCH  TESTING SHALL BE CONDUCTED AFTER THE TRENCH TESTING SHALL BE CONDUCTED AFTER THE TRENCH  SHALL BE CONDUCTED AFTER THE TRENCH SHALL BE CONDUCTED AFTER THE TRENCH  BE CONDUCTED AFTER THE TRENCH BE CONDUCTED AFTER THE TRENCH  CONDUCTED AFTER THE TRENCH CONDUCTED AFTER THE TRENCH  AFTER THE TRENCH AFTER THE TRENCH  THE TRENCH THE TRENCH  TRENCH TRENCH BACKFILL HAS PASSED THE REQUIRED COMPACTION TESTS.  HAS PASSED THE REQUIRED COMPACTION TESTS. HAS PASSED THE REQUIRED COMPACTION TESTS.  PASSED THE REQUIRED COMPACTION TESTS. PASSED THE REQUIRED COMPACTION TESTS.  THE REQUIRED COMPACTION TESTS. THE REQUIRED COMPACTION TESTS.  REQUIRED COMPACTION TESTS. REQUIRED COMPACTION TESTS.  COMPACTION TESTS. COMPACTION TESTS.  TESTS. TESTS. HYDRO TEST PRESSURE SHALL BE 200 PSI FOR TWO HOURS. THE  TEST PRESSURE SHALL BE 200 PSI FOR TWO HOURS. THE TEST PRESSURE SHALL BE 200 PSI FOR TWO HOURS. THE  PRESSURE SHALL BE 200 PSI FOR TWO HOURS. THE PRESSURE SHALL BE 200 PSI FOR TWO HOURS. THE  SHALL BE 200 PSI FOR TWO HOURS. THE SHALL BE 200 PSI FOR TWO HOURS. THE  BE 200 PSI FOR TWO HOURS. THE BE 200 PSI FOR TWO HOURS. THE  200 PSI FOR TWO HOURS. THE 200 PSI FOR TWO HOURS. THE  PSI FOR TWO HOURS. THE PSI FOR TWO HOURS. THE  FOR TWO HOURS. THE FOR TWO HOURS. THE  TWO HOURS. THE TWO HOURS. THE  HOURS. THE HOURS. THE  THE THE LEAKAGE LIMIT IS 15 GALLONS PER INCH DIAMETER PER MILE,  LIMIT IS 15 GALLONS PER INCH DIAMETER PER MILE, LIMIT IS 15 GALLONS PER INCH DIAMETER PER MILE,  IS 15 GALLONS PER INCH DIAMETER PER MILE, IS 15 GALLONS PER INCH DIAMETER PER MILE,  15 GALLONS PER INCH DIAMETER PER MILE, 15 GALLONS PER INCH DIAMETER PER MILE,  GALLONS PER INCH DIAMETER PER MILE, GALLONS PER INCH DIAMETER PER MILE,  PER INCH DIAMETER PER MILE, PER INCH DIAMETER PER MILE,  INCH DIAMETER PER MILE, INCH DIAMETER PER MILE,  DIAMETER PER MILE, DIAMETER PER MILE,  PER MILE, PER MILE,  MILE, MILE, PER 24 HOURS FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR  24 HOURS FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR 24 HOURS FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR  HOURS FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR HOURS FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR  FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR  DIP PIPE. NO LEAKAGE IS ALLOWED FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR  PIPE. NO LEAKAGE IS ALLOWED FOR PIPE. NO LEAKAGE IS ALLOWED FOR  NO LEAKAGE IS ALLOWED FOR NO LEAKAGE IS ALLOWED FOR  LEAKAGE IS ALLOWED FOR LEAKAGE IS ALLOWED FOR  IS ALLOWED FOR IS ALLOWED FOR  ALLOWED FOR ALLOWED FOR  FOR FOR WELDED STEEL PIPE. C. CHLORINATION SHALL BE PERFORMED PER PART 7, SECTION CHLORINATION SHALL BE PERFORMED PER PART 7, SECTION  SHALL BE PERFORMED PER PART 7, SECTION SHALL BE PERFORMED PER PART 7, SECTION  BE PERFORMED PER PART 7, SECTION BE PERFORMED PER PART 7, SECTION  PERFORMED PER PART 7, SECTION PERFORMED PER PART 7, SECTION  PER PART 7, SECTION PER PART 7, SECTION  PART 7, SECTION PART 7, SECTION  7, SECTION 7, SECTION  SECTION SECTION 700-5 OF SPECIFICATION 205. GAS CHLORINATION WILL NOT  OF SPECIFICATION 205. GAS CHLORINATION WILL NOT OF SPECIFICATION 205. GAS CHLORINATION WILL NOT  SPECIFICATION 205. GAS CHLORINATION WILL NOT SPECIFICATION 205. GAS CHLORINATION WILL NOT  205. GAS CHLORINATION WILL NOT 205. GAS CHLORINATION WILL NOT  GAS CHLORINATION WILL NOT GAS CHLORINATION WILL NOT  CHLORINATION WILL NOT CHLORINATION WILL NOT  WILL NOT WILL NOT  NOT NOT BE ALLOWED. AFTER THE MINIMUM CHLORINATION CONTACT TIME,  ALLOWED. AFTER THE MINIMUM CHLORINATION CONTACT TIME, ALLOWED. AFTER THE MINIMUM CHLORINATION CONTACT TIME, . AFTER THE MINIMUM CHLORINATION CONTACT TIME,  AFTER THE MINIMUM CHLORINATION CONTACT TIME, AFTER THE MINIMUM CHLORINATION CONTACT TIME,  THE MINIMUM CHLORINATION CONTACT TIME, THE MINIMUM CHLORINATION CONTACT TIME,  MINIMUM CHLORINATION CONTACT TIME, MINIMUM CHLORINATION CONTACT TIME,  CHLORINATION CONTACT TIME, CHLORINATION CONTACT TIME,  CONTACT TIME, CONTACT TIME,  TIME, TIME, THE CONTRACTOR SHALL DECHLORINATE THE TEST WATER IN  CONTRACTOR SHALL DECHLORINATE THE TEST WATER IN CONTRACTOR SHALL DECHLORINATE THE TEST WATER IN  SHALL DECHLORINATE THE TEST WATER IN SHALL DECHLORINATE THE TEST WATER IN  DECHLORINATE THE TEST WATER IN DECHLORINATE THE TEST WATER IN  THE TEST WATER IN THE TEST WATER IN  TEST WATER IN TEST WATER IN  WATER IN WATER IN  IN IN ACCORDANCE WITH THE CALIFORNIA REGIONAL WATER QUALITY  WITH THE CALIFORNIA REGIONAL WATER QUALITY WITH THE CALIFORNIA REGIONAL WATER QUALITY  THE CALIFORNIA REGIONAL WATER QUALITY THE CALIFORNIA REGIONAL WATER QUALITY  CALIFORNIA REGIONAL WATER QUALITY CALIFORNIA REGIONAL WATER QUALITY  REGIONAL WATER QUALITY REGIONAL WATER QUALITY  WATER QUALITY WATER QUALITY  QUALITY QUALITY CONTROL BOARD, SANTA ANA REGION ORDER NO. 98-67 AND  BOARD, SANTA ANA REGION ORDER NO. 98-67 AND BOARD, SANTA ANA REGION ORDER NO. 98-67 AND  SANTA ANA REGION ORDER NO. 98-67 AND SANTA ANA REGION ORDER NO. 98-67 AND  ANA REGION ORDER NO. 98-67 AND ANA REGION ORDER NO. 98-67 AND  REGION ORDER NO. 98-67 AND REGION ORDER NO. 98-67 AND  ORDER NO. 98-67 AND ORDER NO. 98-67 AND  NO. 98-67 AND NO. 98-67 AND  98-67 AND 98-67 AND  AND AND NATIONAL POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES)  POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES) POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES)  DISCHARGE ELIMINATION SYSTEM (NPDES) DISCHARGE ELIMINATION SYSTEM (NPDES)  ELIMINATION SYSTEM (NPDES) ELIMINATION SYSTEM (NPDES)  SYSTEM (NPDES) SYSTEM (NPDES)  (NPDES) (NPDES) NO. CAG998001. 19. A MINIMUM OF TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER A MINIMUM OF TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER  MINIMUM OF TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER MINIMUM OF TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER  OF TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER OF TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER  TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER  BACTERIOLOGICAL TESTS ARE REQUIRED, PER BACTERIOLOGICAL TESTS ARE REQUIRED, PER  TESTS ARE REQUIRED, PER TESTS ARE REQUIRED, PER  ARE REQUIRED, PER ARE REQUIRED, PER  REQUIRED, PER REQUIRED, PER  PER PER DAY. APPROXIMATELY ONE SAMPLE SHALL BE TAKEN PER 500 FEET  APPROXIMATELY ONE SAMPLE SHALL BE TAKEN PER 500 FEET APPROXIMATELY ONE SAMPLE SHALL BE TAKEN PER 500 FEET  ONE SAMPLE SHALL BE TAKEN PER 500 FEET ONE SAMPLE SHALL BE TAKEN PER 500 FEET  SAMPLE SHALL BE TAKEN PER 500 FEET SAMPLE SHALL BE TAKEN PER 500 FEET  SHALL BE TAKEN PER 500 FEET SHALL BE TAKEN PER 500 FEET  BE TAKEN PER 500 FEET BE TAKEN PER 500 FEET  TAKEN PER 500 FEET TAKEN PER 500 FEET  PER 500 FEET PER 500 FEET  500 FEET 500 FEET  FEET FEET OF MAIN FOR TWO CONSECUTIVE DAYS. 20. REFER TO CITY OF RIVERSIDE PUBLIC WORKS DEPARTMENT REFER TO CITY OF RIVERSIDE PUBLIC WORKS DEPARTMENT  TO CITY OF RIVERSIDE PUBLIC WORKS DEPARTMENT TO CITY OF RIVERSIDE PUBLIC WORKS DEPARTMENT  CITY OF RIVERSIDE PUBLIC WORKS DEPARTMENT CITY OF RIVERSIDE PUBLIC WORKS DEPARTMENT  OF RIVERSIDE PUBLIC WORKS DEPARTMENT OF RIVERSIDE PUBLIC WORKS DEPARTMENT  RIVERSIDE PUBLIC WORKS DEPARTMENT RIVERSIDE PUBLIC WORKS DEPARTMENT  PUBLIC WORKS DEPARTMENT PUBLIC WORKS DEPARTMENT  WORKS DEPARTMENT WORKS DEPARTMENT  DEPARTMENT DEPARTMENT DRAWINGS (LIST THE R-, S-, AND D- NUMBERS) FOR PROJECT  (LIST THE R-, S-, AND D- NUMBERS) FOR PROJECT (LIST THE R-, S-, AND D- NUMBERS) FOR PROJECT  THE R-, S-, AND D- NUMBERS) FOR PROJECT THE R-, S-, AND D- NUMBERS) FOR PROJECT  R-, S-, AND D- NUMBERS) FOR PROJECT R-, S-, AND D- NUMBERS) FOR PROJECT  S-, AND D- NUMBERS) FOR PROJECT S-, AND D- NUMBERS) FOR PROJECT  AND D- NUMBERS) FOR PROJECT AND D- NUMBERS) FOR PROJECT  D- NUMBERS) FOR PROJECT D- NUMBERS) FOR PROJECT  NUMBERS) FOR PROJECT NUMBERS) FOR PROJECT  FOR PROJECT FOR PROJECT  PROJECT PROJECT COORDINATION. 21. BLUE HYDRANT REFLECTORS ARE REQUIRED FOR EACH HYDRANT. BLUE HYDRANT REFLECTORS ARE REQUIRED FOR EACH HYDRANT. 22. ALL CURBS, GUTTERS, SEWER LINES AND STORM DRAIN LINES ALL CURBS, GUTTERS, SEWER LINES AND STORM DRAIN LINES  CURBS, GUTTERS, SEWER LINES AND STORM DRAIN LINES CURBS, GUTTERS, SEWER LINES AND STORM DRAIN LINES  GUTTERS, SEWER LINES AND STORM DRAIN LINES GUTTERS, SEWER LINES AND STORM DRAIN LINES  SEWER LINES AND STORM DRAIN LINES SEWER LINES AND STORM DRAIN LINES  LINES AND STORM DRAIN LINES LINES AND STORM DRAIN LINES  AND STORM DRAIN LINES AND STORM DRAIN LINES  STORM DRAIN LINES STORM DRAIN LINES  DRAIN LINES DRAIN LINES  LINES LINES MUST BE INSTALLED PRIOR TO BEGINNING ANY WATER LINE  BE INSTALLED PRIOR TO BEGINNING ANY WATER LINE BE INSTALLED PRIOR TO BEGINNING ANY WATER LINE  INSTALLED PRIOR TO BEGINNING ANY WATER LINE INSTALLED PRIOR TO BEGINNING ANY WATER LINE  PRIOR TO BEGINNING ANY WATER LINE PRIOR TO BEGINNING ANY WATER LINE  TO BEGINNING ANY WATER LINE TO BEGINNING ANY WATER LINE  BEGINNING ANY WATER LINE BEGINNING ANY WATER LINE  ANY WATER LINE ANY WATER LINE  WATER LINE WATER LINE  LINE LINE INSTALLATION. 23. ALL PAVING, INCLUDING CITY FORCES WORK, SHALL BE PER THE ALL PAVING, INCLUDING CITY FORCES WORK, SHALL BE PER THE  PAVING, INCLUDING CITY FORCES WORK, SHALL BE PER THE PAVING, INCLUDING CITY FORCES WORK, SHALL BE PER THE  INCLUDING CITY FORCES WORK, SHALL BE PER THE INCLUDING CITY FORCES WORK, SHALL BE PER THE  CITY FORCES WORK, SHALL BE PER THE CITY FORCES WORK, SHALL BE PER THE  FORCES WORK, SHALL BE PER THE FORCES WORK, SHALL BE PER THE  WORK, SHALL BE PER THE WORK, SHALL BE PER THE  SHALL BE PER THE SHALL BE PER THE  BE PER THE BE PER THE  PER THE PER THE  THE THE LATEST EDITION OF THE CITY OF RIVERSIDE PUBLIC WORKS  EDITION OF THE CITY OF RIVERSIDE PUBLIC WORKS EDITION OF THE CITY OF RIVERSIDE PUBLIC WORKS  OF THE CITY OF RIVERSIDE PUBLIC WORKS OF THE CITY OF RIVERSIDE PUBLIC WORKS  THE CITY OF RIVERSIDE PUBLIC WORKS THE CITY OF RIVERSIDE PUBLIC WORKS  CITY OF RIVERSIDE PUBLIC WORKS CITY OF RIVERSIDE PUBLIC WORKS  OF RIVERSIDE PUBLIC WORKS OF RIVERSIDE PUBLIC WORKS  RIVERSIDE PUBLIC WORKS RIVERSIDE PUBLIC WORKS  PUBLIC WORKS PUBLIC WORKS  WORKS WORKS STANDARD 453 AND SHALL BE COMPLETED BY THE DEVELOPER. 
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CITY OF RIVERSIDE
Site Development Plan Number:
OWNER: Kaiser Foundation Hospitals PHONE: 626.405.6333

Sheet:

JANUARY 5, 2022

ADDRESS: 393 E. Walnut Street Pasadena, CA 91188
ARCHITECT, ENGINEER, DESIGNER: CO Architects, Michael Baker International, Ridge Landscape Architects, Glumac PHONE: 323.525.0500 (Architect)
ADDRESS: 5055 Wilshire Blvd. 9th Floor, Los Angeles CA 90036 (Architect)
TYPE OF DEVELOPMENT: XXXXX LOCATION:  10800 Magnolia Ave. Riverside, CA 92505

ZONE: XXXXX ACCESSOR'S PARCEL NUMBER: 138-470-010

RIVERSIDE MEDICAL CENTER

VICINITY MAP

BMP PLAN C5.00

LEGEND

DMA SURFACE TYPE DMA TYPE TOTAL AREA (SF) PERVIOUS AREA
(SF)

IMPERVIOUS AREA
(SF) % PERVIOUS % IMPERVIOUS

EFFECTIVE
IMPERVIOUS

FRACTION

DMA RUNOFF
FACTOR

V BMP (CF)
BIO-RETENTION

PROPOSED
SURFACE AREA (SF)

STORAGE VOLUME
REQUIRED (CF)

STORAGE VOLUME
PROVIDED (CF) BMP TYPE

1 MIXED D 161,198 29,721 131,477 18.4000 81.6000 0.7000 0.6300 6,028 4,663 6028 6,202 BIO-RETENTION BASIN 1

2 MIXED D 120,527 31,162 89,365 25.9000 74.1000 0.7000 0.3300 4,156 2,952 4158 4,428 BIO-RETENTION BASIN 2

3 MIXED D 128,503 40,836 87,667 31.8000 68.2000 0.7000 0.6300 4,136 3,936 4136 5,196 BIO-RETENTION BASIN 3

4 MIXED D 73,352 17,567 55,785 23.9000 76.1000 0.7000 0.6300 2,585 3,285 2585 4,238 BIO-RETENTION BASIN 4

5 MIXED D 193,454 64,369 129,085 33.3000 66.7000 0.7000 0.6300 6,113 4,529 6113 6,748 BIO-RETENTION BASIN 5
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 Technical Memorandum 

PURPOSE 

Kaiser Permanente (Applicant) is proposing the Kaiser Permanente Riverside Medical Center Expansion 
Project (project) in the City of Riverside (City).  The project requires California Environmental Quality Act 
(CEQA) review and City approval of a conditional use permit and design review. The purpose of this 
technical memorandum is to evaluate potential air quality impacts resulting from the construction and 
operation of the proposed project. 

PROJECT LOCATION 

The City of Riverside is located in the northwestern portion of Riverside County. The City is bounded on 
the north by the Cities of Jurupa Valley and Grand Terrace, to the east by the City of Moreno Valley, to 
the south by the unincorporated community of Woodcrest, and to the west by the Cities of Corona and 
Norco. 

The main project site is located at 10800 Magnolia Avenue (Assessor’s Parcel Number [APN] 138-470-010) 
and is currently developed as the Kaiser Permanente Riverside Medical Center (Medical Center). Up to 
four off-site temporary staging areas may be utilized for worker parking: east of 10493 Magnolia Avenue 
(Staging Area 1, APN 143-180-028, and Staging Area 2, APN 143-180-032), at 10821 Magnolia Avenue 
(Staging Area 3, APN 142-293-028), and at 11510 Magnolia Avenue (Staging Area 4, APN 132-020-033) 
(Figure 1, Regional Map).   

The approximately 37.5-acre existing Medical Center is located within the La Sierra District of the Magnolia 
Avenue Specific Plan. It is bounded by Magnolia Avenue, Park Sierra Dive and Polk Street while the nearest 
major cross street is La Sierra Avenue (Figure 2, Vicinity Map). Regional access to the project area is 
provided via State Route 91 (SR-91) approximately one-quarter mile to the south. Local access is provided 
via Magnolia Avenue, Polk Street, and Park Sierra Drive. 

PROJECT DESCRIPTION 

Kaiser Permanente is proposing the redevelopment of approximately 15.5 acres of the existing 37.5-acre 
Medical Center in the City of Riverside to expand acute care medical service facilities and ancillary uses 
(proposed project). The expansion of the existing Medical Center is proposed to address the need for 
additional adult single occupancy and neonatal intensive care unit (NICU) beds, increase the capacity of 
operating rooms and interventional radiology, and resolve parking needs and critical functional 
deficiencies in key clinical services, including the emergency department. 

The expanded facilities and uses would consist of a new, approximately 296,000-square-foot, five-story 
hospital tower, a new two-story diagnostic and treatment (D&T) building, a multi-story 1,200-stall 
aboveground parking structure, and upgrades to the existing central utility plant. The project would also 

TO: City of Riverside DATE: September 3, 2021 

FROM: Michael Baker International SUBJECT: Air Quality for the Kaiser Permanente 
Riverside Medical Center Expansion Project 
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include ancillary features such as a new patient drop-off canopy, driveways, walkways, surface parking, 
landscaping, lighting, and signage. The project would also include an emergency generator that would 
only be used during power outage 

Existing Conditions 

The existing Medical Center is situated on approximately 37.5 acres and includes four main buildings 
located in the center of the site. The existing buildings are surrounded by surface parking lots and one 
parking structure to the north (see Figure 3, Conceptual Site Plan).  

The existing Medical Center is comprised of four Medical Office Buildings (MOB) located in the center of 
the site and surrounded by surface parking lots, and one parking structure to the north; refer to Table 1, 
Existing Building Dimensions.  The existing facilities contain 226 hospital beds, including 51 single 
occupancy rooms, 78 double occupancy rooms, and 19 NICU rooms. In total, the existing Medical Center 
currently contains 2,556 parking stalls on-site (1,994 standard stalls, 377 compact, 169 (Americans with 
Disabilities Act [ADA] compliant, and 16 van spaces). An existing parking structure is located in the 
northeast portion of the existing Medical Center campus; refer to Table 2, Existing Parking. There are a 
total of eight electric vehicle (EV) charging stations, two of which are ADA accessible. The existing site has 
one bicycle rack at the back of the existing employee parking lot.  

Table 1, Existing Building Dimensions 

Building Sq. Footage # of 
Floors 

Height Beds 
Parking 

Requirements 
Roof Screen Multiplier Stalls 

MOB 1 402,909 5 70'-10" 93'-6" 226 1 per Bed 226 
 1 per 180 SF 219 
 1 per 180 SF 174 

MOB 2 220,000 5 70'-10" 93'-6" 0 1 per 180 SF 1,222 
MOB 3 88,000 3 43'-0" N/A 0 1 per 180 SF 489 
MOB 4 6,027 1 15'-0" N/A 0 1 per 180 SF 34 
Total 716,936      2,364 

Table 2, Existing Parking 
Type # of Decks Height Parking Stalls 

Structure 4 38'-6" Top of Parapet 700 
Surface N/A N/A 1,856 

Total 2,556 

The existing Medical Center supports an operational staff of approximately 3,097 full-time employees and 
generates approximately 2,521 patient visitors per day. 

The Medical Center is accessed through five existing driveways. There are two full-access driveways off of 
Park Sierra Drive, two full-access driveways from Polk Street, and one right-in and right-out driveway off 
of Magnolia Avenue. 

The majority of off-site staging areas are situated on previously developed land that has since been 
cleared and graded (see Figure 1, Regional Map). Invasive weeds and other plants have taken root in 
permeable surfaces and are dispersed intermittently across the staging area parcels. Staging Area 2 [APN 
143-180-032] is developed as a paved parking lot with landscaping. 

Table 3, Membership Characteristics, provides additional information on the Kaiser Permanente Riverside 
Hospital and local service area in relation to the surrounding hospital network.  
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Table 3, Membership Characteristics 

City of Riverside 

Average Distance to Nearest KP Facility 4.8 miles 

Average Drive Time to Nearest KP Facility 9.9 minutes 

County of Riverside (excluding Coachella Valley) 

Average Distance to Nearest KP Facility 6.8 miles 

Average Drive Time to Nearest KP Facility 12 minutes 

Additional Membership Information 

23% of members in Riverside County (excluding Coachella Valley) live in the City of Riverside 
10% of members in Southern California live in Riverside County (excluding Coachella Valley) 
Coachella Valley accounts for 1% of SoCal membership and 8% of Riverside County 
membership 

 
Proposed Project Characteristics 

Hospital Tower and D&T Building 

The proposed tower would be five stories with a subgrade basement. The proposed power would stand 
74.5 feet from ground level to the top of the roof. However, mechanical equipment on the roof would be 
screened by a parapet and screen which would result in a total building height of 89.5 feet. The proposed 
tower would provide an additional 152 acute care beds, consisting of 116 single occupancy rooms and 36 
NICU rooms. The proposed tower would also include new emergency and surgical departments, 8 
operating rooms, 58 emergency department treatment bays, and other hospital related functions, 
including an inpatient pharmacy. A rotunda connecting the new tower to the existing Medical Center and 
various outdoor seating areas with meandering pathways and landscaping would also be constructed (see 
Figure 3, Conceptual Site Plan).  

The D&T building would be two stories, approximately 34 feet tall to the parapet top, and constructed 
adjacent to the northwestern side of the proposed hospital tower. The D&T building would provide direct 
support to the new emergency and surgical departments as well as expanded diagnostic services and 
interventional radiology treatment. Upgrades to the existing central utility plant and utility connections 
from the central utility plant to the new buildings would also be required.   

Parking Facilities 

As part of the proposed project, a new parking structure with five stories and rooftop parking would be 
constructed in the southeast corner of the project site. The maximum proposed height of the parking 
structure would be 70 feet above the ground surface. The parking structure would include approximately 
2,500 square feet of interior office space. The parking structure would be constructed over an existing 
parking lot and modifications would be made to some of the on-site surface parking lots. In total, 1,200 
new parking spaces are proposed. All parking would be provided in conformance with City parking 
regulations and with respect for the site being in a transit priority area.  
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Existing Medical Center Modifications 

As part of the proposed project, the 19 NICU beds at the existing Medical Center would be delicensed and 
the area would remain as expanded inpatient services for the labor and delivery department. 

Sustainability and Energy-Saving Features 

In accordance with Kaiser Permanente’s long-term environmental stewardship goals, the proposed 
facilities would be constructed in accordance with the rating system and performance standards to 
achieve a minimum of Gold certification under the Leadership in Energy and Environmental Design (LEED) 
Program. The LEED rating system and certification was developed by the US Green Building Council and 
serves as a guide for the design, construction, and operation of sustainable green buildings. Buildings are 
awarded points for environmentally significant practices and sustainable features.  

Because the LEED certification program does not include parking structures, the proposed parking 
structure would be designed and constructed in accordance with the rating system and performance 
standards for certification under the Green Garage Certification Program, which is the parking industry’s 
equivalent of LEED certification, provided by the Green Parking Council, an affiliate of the International 
Parking Institute.  

The project would also be designed to meet or exceed requirements of the most current version of the 
Title 24 and CALGreen Building Codes. Energy-saving features incorporated into the proposed 
development are anticipated to include drought-tolerant landscaping, low water and recycled water 
irrigation systems,  energy-saving lighting, mechanical systems, low-flow plumbing fixtures and fittings, 
and transportation-related sustainability features, such as EV charging stations and bicycle facilities.  

Transportation Demand Management Plan 

A transportation demand management (TDM) plan would be developed for the project to identify feasible 
strategies that result in a more efficient use of transportation resources to help relieve traffic congestion, 
parking demand, and transportation-related air emissions. The TDM plan would guide the efficient use of 
the existing transportation system and confirm that the transportation-related sustainability features 
proposed for the project are designed to maximize sustainable transportation usage. The TDM plan would 
identify different services, facilities, and actions that combined would result in a reduction of single-
occupant vehicle trips and/or emissions. These measures may include employee incentives for rideshare 
or use of public transportation, EV charging stations, and bicycle facilities.  

Operations 

The proposed project would result in the addition of 152 new beds requiring the support of an operational 
staff of approximately 746 full-time employees. The employees would work in three shifts: day, evening, 
and night. The day shift supports approximately 439 employees, evening shift approximately 89 
employees, and night shift approximately 218 employees. The expanded facilities would generate 
approximately 535 additional patient visitors per day. 

Utilities 

Water 

Public water service would be provided by the City’s public water system via connection to existing 
pipelines on Magnolia Avenue. Waterline and storage upgrades are not required to supply water to the 
project as the existing water system has adequate capacity to serve the project. 
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Sewer 

Wastewater treatment for the project would be provided by the City. The proposed project would connect 
to an existing 21-inch sewer line located on Magnolia Avenue. Expansion or improvements to the City’s 
sewer system is not required as the existing sewer system has adequate capacity to serve the project.  

Stormwater Facilities  

The proposed project area is predominantly paved in its existing condition. Approximately 10 percent of 
the total site would be landscaped.  The proposed project would maintain existing on-site drainage 
patterns and be designed to utilize LID bioretention and biotreatment BMPs and landscaping features to 
redirect, capture, and treat surface runoff from new development prior to entering the existing storm 
drain system in Park Sierra Street and Magnolia Avenue. Roof runoff from new buildings would drain into 
landscaped areas prior to entering the existing storm drain system. No increase in stormwater runoff is 
anticipated with the implementation of the proposed project and no off-site improvements to the existing 
stormwater system would be required.  

Electricity 

Riverside Public Utilities currently provides electrical services to the project site. All electrical lines would 
be undergrounded and would connect to existing connections at the corner of Magnolia Avenue and Polk 
Street. The project would also include an emergency generator that would only be used during power 
outage 

Construction 

Construction Phases and Schedule 

Project construction would occur over an approximate 58-month time frame in two major build phases 
comprising seven subphases. Construction of the proposed project has two major phases: one for the 
parking structure and the other for the new hospital tower and D&T building. Table 4, Construction 
Phases, describes the activities undertaken in each of the two major construction phases and seven 
subphases.  
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Table 4, Construction Phases 

Phase Description Activities 
Construction 

Duration 
(Months) 

Phases 1-3 
Make Ready – 

Parking 
Structure 

Phases 1 and 2 include reconfiguring the 
existing hospital ambulance driveway and 

hospital patient drop-off area.  
A temporary patient drop-off canopy for the 
hospital and a new patient drop-off area for 

MOB 2 will be constructed as part of Phase 2.  
Following the opening of the new patient 

drop-off areas, parking reconfiguration and 
restriping of the ADA parking spots south of 

MOB 3 and MOB 2 patient drop-off area 
would be performed as part of Phase 3.  

6 

Phase 4 Parking 
Structure 

Phase 4 would involve establishing parking 
structure laydown areas, demolition of 

existing surface parking, grading, construction 
of the cast-in-place concrete building 

structure, construction of the interior 2,500 
square feet of office space on the first level, 

and exterior screening elements. 

12 

Phase 5 
New 

Ambulance 
Driveway 

Phase 5 involves the reconfiguration of the 
existing hospital ambulance egress and the 
construction of the new emergency vehicle 

driveway that will provide access from 
Magnolia Avenue. 

4 

Phases 6-7 

New Hospital 
Tower, D&T 
Building and 
Entry Plaza 

Construction 

Phases 6 and 7 involve construction of the 
new hospital tower and correlating interior 

and exterior site work, D&T building, 
upgrades to the existing central utility plant, 

utility connections from the central utility 
plant to the new hospital tower and 

undergrounding of existing aboveground 
utilities, construction of a new patient entry 

and drop-off canopy, reconfigured driveways, 
and landscaping. 

36 

The construction sequences would be as follows: demolition and grading, underground utility work, 
construction of building structure, interior buildout, exterior façade work, and final site work such as 
paving, coating, finishing, and/or landscaping. Final site work of Phase 4 would overlap with demolition of 
Phase 5 for one month, and architectural coating would occur simultaneously with building construction. 
All other construction phases would not overlap. Construction equipment would be delivered to the site 
on low-bed trucks (e.g., on boom trucks) unless the equipment can be driven to the site. All construction 
equipment and materials would be stored on-site in designated staging and laydown areas. 

It is anticipated that the work would be completed between the hours of 7:00 a.m. and 7:00 p.m. on 
weekdays and between the hours 8:00 a.m. and 5:00 p.m. on Saturdays in accordance with the 
construction time limitations in the City’s Municipal Code Section 7.35.020(G).   
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Earthwork and Grading 

The majority of earthwork would be required during the construction of the basement for the new 
hospital tower. The total depth of excavation for the basement construction is anticipated to be up to 20 
feet below the existing ground surface. Project earthwork would require approximately 70,650 cubic yards 
of cut and 18,500 cubic yards of fill; thus, approximately 52,150 cubic yards of soil export would be 
required. The demolished material would be disposed of at an approved landfill facility approximately 5 
miles from the project site and the exported soil would be dumped at an approved landfill facility 
approximately 17 miles from the project site.   

Grading would be accomplished with scrapers, motor graders, water trucks, dozers, and compaction 
equipment. Building materials would be off-loaded and installed using small cranes, boom trucks, forklifts, 
rubber-tired loaders, rubber-tired backhoes, and other small- to medium-sized construction equipment 
as needed.  

Demolition and New Construction  

Demolition and construction would be accomplished with cranes, dozers, and other heavy equipment. 
Waste materials would be uploaded onto large trucks using small cranes, forklifts, and other construction 
equipment as needed. Pile driving would not be required for new building construction.  

ENVIRONMENTAL SETTING 

Regional Topography 

The City is located within the South Coast Air Basin (Basin), a 6,600-square mile area bounded by the 
Pacific Ocean to the west and the San Gabriel, San Bernardino and San Jacinto Mountains to the north 
and east.  The Basin includes all of Orange County and the non-desert portions of Los Angeles, Riverside, 
and San Bernardino Counties, in addition to the San Gorgonio Pass area of Riverside County.   

The extent and severity of the air pollution problem in the Basin is a function of the area’s natural physical 
characteristics (weather and topography), as well as man-made influences (development patterns and 
lifestyle).  Factors such as wind, sunlight, temperature, humidity, rainfall, and topography all affect the 
accumulation and dispersion of air pollutants throughout the Basin.  
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Climate 

The general region lies in the semi-permanent high-pressure zone of the eastern Pacific.  As a result, the 
climate is mild, tempered by cool sea breezes.  The climate consists of a semiarid environment with mild 
winters, warm summers, moderate temperatures, and comfortable humidity.  Precipitation is limited to 
a few winter storms.  The usually mild climatological pattern is interrupted infrequently by periods of 
extremely hot weather, winter storms, or Santa Ana winds. 

The average annual temperature varies little throughout the Basin, averaging 75 degrees Fahrenheit (°F).  
However, with a less-pronounced oceanic influence, the eastern inland portions of the Basin show greater 
variability in annual minimum and maximum temperatures.  All portions of the Basin have had recorded 
temperatures over 100°F in recent years. 

Although the Basin has a semi-arid climate, the air near the surface is moist due to the presence of a 
shallow marine layer.  Except for infrequent periods when dry, continental air is brought into the Basin by 
offshore winds, the ocean effect is dominant.  Periods with heavy fog are frequent, and low stratus clouds, 
occasionally referred to as “high fog,” are a characteristic climate feature.  Annual average relative 
humidity is 70 percent at the coast and 57 percent in the eastern part of the Basin.  Precipitation in the 
Basin is typically nine to 14 inches annually and is rarely in the form of snow or hail due to typically warm 
weather.  The frequency and amount of rainfall is greater in the coastal areas of the Basin. 

The height of the inversion is important in determining pollutant concentration.  When the inversion is 
approximately 2,500 feet above sea level, the sea breezes carry the pollutants inland to escape over the 
mountain slopes or through the passes.  At a height of 1,200 feet, the terrain prevents the pollutants from 
entering the upper atmosphere, resulting in a settlement in the foothill communities.  Below 1,200 feet, 
the inversion puts a tight lid on pollutants, concentrating them in a shallow layer over the entire coastal 
basin.  Usually, inversions are lower before sunrise than during the day.  Mixing heights for inversions are 
lower in the summer and more persistent, being partly responsible for the high levels of ozone (O3) 
observed during summer months in the Basin.  Smog in southern California is generally the result of these 
temperature inversions combining with coastal day winds and local mountains to contain the pollutants 
for long periods of time, allowing them to form secondary pollutants by reacting with sunlight.  The Basin 
has a limited ability to disperse these pollutants due to typically low wind speeds. 

Criteria Air Pollutants 

Carbon Monoxide (CO).  CO is an odorless, colorless toxic gas that is emitted by mobile and stationary 
sources as a result of incomplete combustion of hydrocarbons or other carbon-based fuels.  In cities, 
automobile exhaust can cause as much as 95 percent of all CO emissions.  CO replaces oxygen in the 
body’s red blood cells.  Individuals with a deficient blood supply to the heart, patients with diseases 
involving heart and blood vessels, fetuses (unborn babies), and patients with chronic hypoxemia (oxygen 
deficiency) as seen in high altitudes are most susceptible to the adverse effects of CO exposure.  People 
with heart disease are also more susceptible to developing chest pains when exposed to low levels of 
carbon monoxide.   

Ozone (O3).  O3 occurs in two layers of the atmosphere. The layer surrounding the earth’s surface is the 
troposphere. The troposphere extends approximately 10 miles above ground level, where it meets the 
second layer, the stratosphere. The stratospheric (the “good” O3 layer) extends upward from about 10 to 
30 miles and protects life on earth from the sun’s harmful ultraviolet rays. “Bad” O3 is a photochemical 
pollutant, and needs volatile organic compounds (VOCs), nitrogen oxides (NOX), and sunlight to form; 
therefore, VOCs and NOX are O3 precursors. To reduce O3 concentrations, it is necessary to control the 
emissions of these O3 precursors. Significant O3 formation generally requires an adequate amount of 
precursors in the atmosphere and a period of several hours in a stable atmosphere with strong sunlight.  
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High O3 concentrations can form over large regions when emissions from motor vehicles and stationary 
sources are carried hundreds of miles from their origins. 

While O3 in the upper atmosphere (stratosphere) protects the earth from harmful ultraviolet radiation, 
high concentrations of ground-level O3 (in the troposphere) can adversely affect the human respiratory 
system and other tissues. O3 is a strong irritant that can constrict the airways, forcing the respiratory 
system to work hard to deliver oxygen. Individuals exercising outdoors, children, and people with pre-
existing lung disease such as asthma and chronic pulmonary lung disease are considered to be the most 
susceptible to the health effects of O3.  Short-term exposure (lasting for a few hours) to O3 at elevated 
levels can result in aggravated respiratory diseases such as emphysema, bronchitis and asthma, shortness 
of breath, increased susceptibility to infections, inflammation of the lung tissue, increased fatigue, as well 
as chest pain, dry throat, headache, and nausea. 

Nitrogen Dioxide (NO2).  NOX are a family of highly reactive gases that are a primary precursor to the 
formation of ground-level O3 and react in the atmosphere to form acid rain. NO2 (often used 
interchangeably with NOX) is a reddish-brown gas that can cause breathing difficulties at elevated levels. 
Peak readings of NO2 occur in areas that have a high concentration of combustion sources (e.g., motor 
vehicle engines, power plants, refineries, and other industrial operations). NO2 can irritate and damage 
the lungs and lower resistance to respiratory infections such as influenza. The health effects of short-term 
exposure are still unclear. However, continued or frequent exposure to NO2 concentrations that are 
typically much higher than those normally found in the ambient air may increase acute respiratory 
illnesses in children and increase the incidence of chronic bronchitis and lung irritation. Chronic exposure 
to NO2 may aggravate eyes and mucus membranes and cause pulmonary dysfunction. 

Coarse Particulate Matter (PM10).  PM10 refers to suspended particulate matter, which is smaller than 10 
microns or ten one-millionths of a meter. PM10 arises from sources such as road dust, diesel soot, 
combustion products, construction operations, and dust storms. PM10 scatters light and significantly 
reduces visibility. In addition, these particulates penetrate into lungs and can potentially damage the 
respiratory tract.  On June 19, 2003, the California Air Resources Board (CARB) adopted amendments to 
the statewide 24-hour particulate matter standards based upon requirements set forth in the Children’s 
Environmental Health Protection Act (Senate Bill 25). 

Fine Particulate Matter (PM2.5).  Due to recent increased concerns over health impacts related to fine 
particulate matter (particulate matter 2.5 microns in diameter or less), both State and Federal PM2.5 
standards have been created. Particulate matter impacts primarily affect infants, children, the elderly, 
and those with pre-existing cardiopulmonary disease. In 1997, the U.S. Environmental Protection Agency 
(EPA) announced new PM2.5 standards. Industry groups challenged the new standard in court and the 
implementation of the standard was blocked. However, upon appeal by the EPA, the United States 
Supreme Court reversed this decision and upheld the EPA’s new standards. 

On January 5, 2005, the EPA published a Final Rule in the Federal Register that designates the Basin as a 
nonattainment area for Federal PM2.5 standards.  On June 20, 2002, CARB adopted amendments for 
statewide annual ambient particulate matter air quality standards.  These standards were 
revised/established due to increasing concerns by CARB that previous standards were inadequate, as 
almost everyone in California is exposed to levels at or above the current State standards during some 
parts of the year, and the statewide potential for significant health impacts associated with particulate 
matter exposure was determined to be large and wide-ranging.  On July 8, 2016, EPA made a finding that 
the South Coast has attained the 1997 24-hour and annual PM2.5 standards based on 2011-2013 data.  
However, the Basin remains in nonattainment as the EPA has not determined that California has met the 
Federal Clean Air Act requirements for redesignating the Basin nonattainment area to attainment. 
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Sulfur Dioxide (SO2).  Sulfur dioxide (SO2) is a colorless, irritating gas with a rotten egg smell; it is formed 
primarily by the combustion of sulfur-containing fossil fuels.  Sulfur dioxide is often used interchangeably 
with SOX.  Exposure of a few minutes to low levels of SO2 can result in airway constriction in some 
asthmatics. 

Volatile Organic Compounds (VOC). VOCs are hydrocarbon compounds (any compound containing various 
combinations of hydrogen and carbon atoms) that exist in the ambient air. VOCs contribute to the 
formation of smog through atmospheric photochemical reactions and/or may be toxic. Compounds of 
carbon (also known as organic compounds) have different levels of reactivity; that is, they do not react at 
the same speed or do not form O3 to the same extent when exposed to photochemical processes. VOCs 
often have an odor, and some examples include gasoline, alcohol, and the solvents used in paints. 
Exceptions to the VOC designation include carbon monoxide, carbon dioxide, carbonic acid, metallic 
carbides or carbonates, and ammonium carbonate.  VOCs are a criteria pollutant since they are a 
precursor to O3, which is a criteria pollutant. The terms VOC and reactive organic gases (ROG) (see below) 
are often used interchangeably. 

Reactive Organic Gases (ROG). Similar to VOCs, ROGs are also precursors in forming O3 and consist of 
compounds containing methane, ethane, propane, butane, and longer chain hydrocarbons, which are 
typically the result of some type of combustion/decomposition process.  Smog is formed when ROG and 
nitrogen oxides react in the presence of sunlight. ROGs are a criteria pollutant since they are a precursor 
to O3, which is a criteria pollutant. The terms ROG and VOC are often used interchangeably. 

Local Ambient Air Quality  

CARB monitors ambient air quality at approximately 250 air monitoring stations across the State.  Air 
quality monitoring stations usually measure pollutant concentrations ten feet above ground level; 
therefore, air quality is often referred to in terms of ground-level concentrations.  The closest air 
monitoring station to the project site is the Riverside-Rubidoux Monitoring Station, which monitors O3, 
CO, NO2, PM2.5, and PM10.  Local air quality data from 2017 to 2019 is provided in Table 5, Summary of 
Air Quality Data.  This table lists the monitored maximum concentrations and number of exceedances of 
State/Federal air quality standards for each year. 
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Table 5, Summary of Air Quality Data 
 

Pollutant California 
Standard 

Federal Primary 
Standard Year Maximum 

Concentration1 
Days (Samples) 

State/Federal 
Std. Exceeded 

Ozone (O3) 

(1-hour)2 
0.09 ppm 
for 1 hour NA5 

2017 
2018 
2019 

0.145 ppm 
0.123 ppm 
0.123 ppm 

47/2 
22/0 
24/0 

Ozone (O3) 
(8-hour)2 

0.070 ppm 
for 8 hours 

0.070 ppm 
for 8 hours 

2017 
2018 
2019 

0.119 ppm  
0.101 ppm 
0.096 ppm  

82/81 
57/53 
63/59 

Carbon Monoxide 
(CO)  (1-hour)2 

20 ppm 
for 1 hour 

35 ppm 
for 1 hour 

2017 
2018 
2019 

2.431 ppm 
1.514 ppm  
1.847 ppm  

0/0 
0/0 
0/0 

Nitrogen Dioxide 
(NO2)2 

0.018 ppm 
for 1 hour 

0.100 ppm 
for 1 hour 

2017 
2018 
2019 

0.063 ppm  
0.055 ppm 
0.056 ppm  

0/0 
0/0 
0/0 

 Fine Particulate 
Matter  

(PM2.5)2, 3 
No Separate 

Standard 
35 µg/m3 

for 24 hours 
2017 
2018 
2019 

50.3 µg/m3 
68.3 µg/m3 
57.6 µg/m3 

*/7 
*/3 
*/5 

Particulate Matter 
(PM10)2, 3, 4 

50 µg/m3 
for 24 hours 

150 µg/m3 
for 24 hours6 

2017 
2018 
2019 

137.6 µg/m3 
126.0 µg/m3 
182.4 µg/m3 

98/0 
127/0 
110/0 

ppm = parts per million; PM10 = particulate matter 10 microns in diameter or less; µg/m3 = micrograms per cubic meter; PM2.5 = particulate 
matter 2.5 microns in diameter or less; NA = not applicable; * = insufficient data available to determine the value 
Notes: 

1. Maximum concentration is measured over the same period as the California Standards. 
2. Data collected from the Riverside-Rubidoux Monitoring Station located at 5888 Mission Boulevard, Rubidoux, California, 92509.  
3. PM10 and PM2.5 exceedances are derived from the number of samples exceeded, not days.   
4. PM10 exceedances are based on State thresholds established prior to amendments adopted on June 20, 2002. 
5. The Federal standard for 1-hour ozone was revoked in June 2005. 
6. The Federal standard for average PM10 was revoked in December 2006. 

Sources:  
California Air Resources Board, ADAM Air Quality Data Statistics, http://www.arb.ca.gov/adam/, accessed March 15, 2021.   
California Air Resources Board, AQMIS2: Air Quality Data, https://www.arb.ca.gov/aqmis2/aqdselect.php, accessed March 15, 2021. 

 
REGULATORY SETTING 

South Coast Air Quality Management District 

Air Quality Thresholds 

Under CEQA, the South Coast Air Quality Management District (SCAQMD) is an expert commenting agency 
on air quality within its jurisdiction or impacting its jurisdiction.  Under the Federal Clean Air Act, the 
SCAQMD has adopted Federal attainment plans for O3 and PM10.  The SCAQMD provides guidance to lead 
agencies on how to evaluate project air quality impacts related to the following criteria:  (1) cause or 
contribute to any new violation of any air quality standard; (2) increase the frequency or severity of any 
existing violation of any air quality standard; or (3) delay timely attainment of any air quality standard or 
any required interim emission reductions or other milestones of any Federal attainment plan. 

The SCAQMD’s CEQA Air Quality Handbook also provides significance thresholds for both construction 
and operation of projects within the SCAQMD jurisdictional boundaries.  If the SCAQMD thresholds are 
exceeded, a potentially significant impact could result.  However, ultimately the lead agency determines 
the thresholds of significance for impacts.  If a project generates emissions in excess of the established 
mass daily emissions thresholds, as outlined in Table 6, South Coast Air Quality Management District Mass 
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Daily Emissions Thresholds, a significant air quality impact may occur and additional analysis is warranted 
to fully assess the significance of impacts.  In addition, SCAQMD establishes odor threshold, which 
identifies that projects creating an odor nuisance pursuant to South Coast AQMD Rule 402 would cause a 
significant impact. 

Table 6, South Coast Air Quality Management District Mass Daily Emissions Thresholds 
 

Phase 
Pollutant (lbs/day) 

ROG NOX CO SOX PM10 PM2.5 

Construction 75 100 550 150 150 55 
Operational 55 55 550 150 150 55 
ROG = reactive organic gases; NOX = nitrogen oxides; CO = carbon monoxide; SOX = sulfur oxides; PM10 = particulate matter 
up to 10 microns; PM2.5 = particulate matter up to 2.5 microns; lbs = pounds 
Source:  South Coast Air Quality Management District, CEQA Air Quality Handbook, November 1993. 

 

Localized Significance Thresholds 

Localized Significance Thresholds (LSTs) were developed in response to SCAQMD Governing Boards’ 
Environmental Justice Enhancement Initiative (I-4).  The SCAQMD provided the Final Localized Significance 
Threshold Methodology (dated July 2008) for guidance.  The LST methodology assists lead agencies in 
analyzing localized impacts associated with project-specific level proposed projects.  The SCAQMD 
provides the LST lookup tables for one-, two-, and five-acre projects emitting CO, NOX, PM10, or PM2.5.  The 
LST methodology and associated mass rates are not designed to evaluate localized impacts from mobile 
sources traveling over the roadways. 

Cumulative Emissions Thresholds 

The SCAQMD’s 2016 Air Quality Management Plan (2016 AQMP) was prepared to accommodate growth, 
meet State and Federal air quality standards, and minimize the fiscal impact that pollution control 
measures have on the local economy.  According to the SCAQMD CEQA Air Quality Handbook, project-
related emissions that fall below the established construction and operational thresholds should be 
considered less than significant unless there is pertinent information to the contrary.  If a project exceeds 
these emission thresholds, the SCAQMD CEQA Air Quality Handbook states that the significance of a 
project’s contribution to cumulative impacts should be determined based on whether the rate of growth 
in average daily trips exceeds the rate of growth in population. 

City of Riverside 

Riverside General Plan 2025 

The Riverside General Plan 2025 (General Plan) is intended to implement the community’s vision for what 
Riverside can be by guiding decisions and actions and allow for strategic planning.  Specific to air quality, 
the General Plan Air Quality Element identifies the role the City can play in helping the Basin attain the 
goal of meeting Federal and State air quality standards, as well as the function the City has in protecting 
its own residents and businesses from the impacts of harmful air contaminants.   
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To achieve these goals, the Air Quality Element sets forth a number of provisions and programs to reduce 
current air pollution emissions, while requiring new development to include measures to comply with air 
quality requirements and to address new stringent air quality standards.  The following are relevant 
objectives and policies from the Air Quality Element. 

• Objective AQ-1: Adopt land use policies that site polluting facilities away from sensitive receptors 
and vice versa; improve job-housing balance; reduce vehicle miles traveled and length of work 
trips; and improve the flow of traffic. 

o Policy AQ-1.1: Ensure that all land use decisions, including enforcement actions, are made 
in an equitable fashion to protect residents, regardless of age, culture, ethnicity, gender, 
race, socioeconomic status or geographic location, from the health effects of air pollution. 

o Policy AQ-1.3: Separate, buffer and protect sensitive receptors from significant sources 
of pollution to the greatest extent possible. 

o Policy AQ-1.5: Encourage infill development projects within urbanized areas, which 
include job centers and transportation nodes. 

o Policy AQ-1.10: Encourage job creation in job-poor areas as a means of reducing vehicle 
miles traveled. 

o Policy AQ-1.11: Locate public facilities and services so that they further enhance job 
creation opportunities. 

o Policy AQ-1.13: Encourage employment centers that are nonpolluting or extremely low-
polluting and do not draw large numbers of vehicles in proximity to residential uses. 

o Policy AQ-1.15: Establish land use patterns that reduce the number and length of motor 
vehicle trips and promote alternative modes of travel. 

o Policy AQ-1.16: Design safe and efficient vehicular access to commercial land uses from 
arterial streets to ensure efficient vehicular ingress and egress. 

o Policy AQ-1.20: Create the maximum possible opportunities for bicycles as an alternative 
work transportation mode. 

• Objective AQ-2: Reduce air pollution by reducing emissions from mobile sources. 

o Policy AQ-2.1: Support Transportation Management Associations between large 
employers and commercial/ industrial complexes. 

o Policy AQ-2.2: Support programs and educate employers about employee rideshare and 
transit incentives for employers with more than 250 employees at a single location.  The 
City will provide incentives and programs to encourage alternative methods of transit. 

o Policy AQ-2.3: Cooperate with local, regional, State and Federal jurisdictions to reduce 
vehicle miles traveled (VMT) and motor vehicle emissions through job creation in job-
poor areas. 

o Policy AQ-2.4: Monitor and strive to achieve performance goals and/or VMT reduction 
which are consistent with SCAG’s goals. 
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o Policy AQ-2.6: Develop trip reduction plans that promote alternative work schedules, 
ridesharing, telecommuting and work-at-home programs, employee education and 
preferential parking. 

• Objective AQ-3: Prevent and reduce pollution from stationary sources, including point sources 
(such as power plants and refinery boilers) and area sources (including small emission sources 
such as residential water heaters and architectural coatings). 

o Policy AQ-3.4: Require projects to mitigate, to the extent feasible, anticipated emissions 
which exceed AQMP Guidelines. 

o Policy AQ-3.6: Support “green” building codes that require air conditioning/filtration 
installation, upgrades or improvements for all buildings, but particularly for those 
associated with sensitive receptors. 

o Policy AQ-3.7: Require use of pollution control measures for stationery and area sources 
through the use of best available control activities, fuel/material substitution, cleaner fuel 
alternatives, product reformulation, change in work practices and of control measures 
identified in the latest AQMP. 

• Objective AQ-4: Reduce particulate matter, as defined by the Environmental Protection Agency 
(EPA), as either airborne photochemical precipitates or windborne dust. 

o Policy AQ-4.1: Identify and monitor sources, enforce existing regulations and promote 
stronger controls to reduce particulate matter (e.g., require clean fuels for street 
sweepers and trash trucks, exceed the AQMD requirements for fleet rules). 

o Policy AQ-4.2: Reduce particulate matter from agriculture (e.g., require use of clean non-
diesel equipment and particulate traps), construction, demolition, debris hauling, street 
cleaning, utility maintenance, railroad rights-of-way and off-road vehicles to the extent 
possible, as provided in SCAQMD Rule 403. 

o Policy AQ-4.3: Support the reduction of all particulates potential sources. 

o Policy AQ-4.4: Support programs that reduce emissions from building materials and 
methods that generate excessive pollutants through incentives and/or regulations. 

o Policy AQ-4.5: Require the suspension of all grading operations when wind speeds (as 
instantaneous gusts) exceed 25 miles per hour. 

• Objective AQ-5: Increase energy efficiency and conservation in an effort to reduce air pollution. 

o Policy AQ-5.6: Support the use of automated equipment for conditioned facilities to 
control heating and air conditioning. 

Magnolia Avenue Specific Plan 

The project is located within the La Sierra District of the Magnolia Avenue Specific Plan (Specific Plan; 
dated November 10, 2009).  The vision for the Specific Plan is to designate Magnolia Avenue as a four-
lane arterial and a transit corridor; create new zoning categories that promote mixed-use development; 
condense retail uses into specific areas; develop clear boundaries for districts along the corridor; and 
revise zoning provisions to be specific to each district. 
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Riverside Restorative Growthprint 

The Riverside Restorative Growthprint (dated January 2016) consists of the City’s Economic Prosperity 
Action Plan and Climate Action Plan (CAP), which work in conjunction to spur entrepreneurship and smart 
growth while advancing the City’s greenhouse gas (GHG) emission reduction goals through the year 2035.  
The CAP prioritizes the implementation of policies that enable the City to fulfill the requirements of State 
initiatives, Assembly Bill 32 and Senate Bill 375.  The CAP includes a baseline GHG inventory for local 
government operations and for the community as a whole and establishes emission reduction targets 
consistent with State law.  Through stakeholder engagement and cost-benefit analysis, the CAP resulted 
in strategies, measures, and actions for reducing emissions that align with the City’s planning priorities 
and its vision of a future economy based on clean, green businesses and business practices. 

CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA) THRESHOLDS 

Based on Appendix G of the State CEQA Guidelines, a project may have a significant adverse impact related 
to air quality if it would do any of the following: 

• Conflict with or obstruct implementation of the applicable air quality plan; 

• Result in a cumulatively considerable net increase of any criteria pollutant for which the project 
region is in nonattainment under an applicable Federal or State ambient air quality standard; 

• Expose sensitive receptors to substantial pollutant concentrations; and/or 

• Result in other emissions (such as those leading to odors) adversely affecting a substantial number 
of people. 

METHODOLOGY 

The analysis describes and addresses the requirements set forth by the SCAQMD’s CEQA Air Quality 
Handbook to estimate and analyze potential air quality impacts. 

Construction emissions were quantified with the California Emissions Estimator Model version 2020.4.0 
(CalEEMod).  Exhaust emission factors for typical diesel-powered heavy equipment are based on the 
program defaults of CalEEMod.  Variables factored into estimating the total construction emissions 
include the level of activity, length of construction period, number of pieces and types of equipment in 
use, site characteristics, weather conditions, number of construction personnel, and the amount of 
materials to be transported on- or off-site.  The air pollutant emissions during construction were 
compared to the SCAQMD regional thresholds of significance.  Naturally occurring asbestos impacts were 
discussed qualitatively. 

Operational (i.e., area, energy, and mobile source) emissions were quantified and compared to the 
SCAQMD regional thresholds of significance.  Project-generated vehicle emissions were estimated using 
CalEEMod.  Based on the Traffic Impact Analysis, Kaiser Permanente Riverside Medical Center Expansion 
(Traffic Impact Analysis) prepared by LSA Associates (dated June 2021)1, the project is anticipated to 
generate approximately 4,464 average daily trips, including 345 a.m. peak hour trips and 349 p.m. peak 
hour trips. The project would cause a net increase of 9,316 daily vehicle miles traveled (VMT). As a 
conservative analysis, annual net increase of VMT was calculated by multiplying the daily VMT by 365 
days, which was equivalent to 3,400,340 miles per year. 

 
1     LSA Associates, Traffic Impact Analysis, Kaiser Permanente Riverside Medical Center Expansion, dated June 2021. 
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The resultant human health impacts from the project’s short-term construction and long-term operational 
air emissions were analyzed, as well as the potential for CO hotspot impacts and health impacts to 
sensitive receptors from exposure to Toxic Air Contaminants (TACs).  

AIR QUALITY IMPACTS ANALYSIS 

Impact AQ-1: Would the project conflict with or obstruct implementation of the applicable air quality 
plan? 

Less Than Significant Impact.  The City is located within the South Coast Air Basin.  The SCAQMD has 
jurisdiction in the Basin, which has a history of recorded air quality violations and is an area where both 
State and Federal ambient air quality standards are exceeded.  Areas that meet ambient air quality 
standards are classified as attainment areas, while areas that do not meet these standards are classified 
as nonattainment areas.  The SCAQMD is required, pursuant to the Federal Clean Air Act, to reduce 
emissions of the air pollutants for which the Basin is in nonattainment. 

In order to reduce emissions, the SCAQMD adopted the 2016 AQMP which establishes a program of rules 
and regulations directed at reducing air pollutant emissions and achieving State and Federal air quality 
standards.  The 2016 AQMP is a regional and multi-agency effort including the SCAQMD, CARB, the 
Southern California Association of Governments (SCAG), and the EPA. 

The 2016 AQMP pollutant control strategies are based on the latest scientific and technical information 
and planning assumptions, including the 2016-2040 Regional Transportation Plan/Sustainable 
Communities Strategy (2016-2040 RTP/SCS), updated emission inventory methodologies for various 
source categories, and SCAG’s latest growth forecasts.  SCAG’s latest growth forecasts were defined in 
consultation with local governments and with reference to local general plans.  While SCAG has recently 
adopted the 2020-2045 Regional Transportation Plan/Sustainable Communities Strategy (2020-2045 
RTP/SCS), SCAQMD has not released an updated AQMP.  SCAQMD is planning to release the updated 
AQMP in 2022.  As such, this consistency analysis is based on the 2016 AQMP and the RTP/SCS that was 
adopted at the time, the 2016-2040 RTP/SCS.   

The SCAQMD considers projects that are consistent with the AQMP, which is intended to bring the Basin 
into attainment for all criteria pollutants, to also have less than significant cumulative impacts.  Criteria 
for determining consistency with the AQMP are defined by the following indicators: 

Criterion 1: 

With respect to the first criterion, SCAQMD methodologies require that an air quality analysis for a project 
include forecasts of project emissions in relation to contributing to air quality violations and delay of 
attainment. 

a) Would the project result in an increase in the frequency or severity of existing air quality 
violations? 

Since the consistency criteria identified under the first criterion pertains to pollutant 
concentrations, rather than to total regional emissions, an analysis of the project’s pollutant 
emissions relative to localized pollutant concentrations is used as the basis for evaluating project 
consistency.  As discussed in Impact Statement AQ-3 below, localized concentrations of NOX, CO, 
SO2, and particulate matter (PM10 and PM2.5) would be less than significant.  Therefore, the 
proposed project would not result in an increase in the frequency or severity of existing air quality 
violations.  Due to the role ROGs play in ozone formation, it is classified as a precursor pollutant 
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and a regional emissions threshold has been established; however, as ROGs are not a criteria 
pollutant, there is no ambient standard or localized threshold for ROGs.  

b) Would the project cause or contribute to new air quality violations? 

As discussed below in Impact Statements AQ-2 and AQ-3, project emissions would be below the 
SCAQMD’s thresholds for regional and localized emissions.  Therefore, the proposed project 
would not have the potential to cause or affect a violation of the ambient air quality standards. 

c) Would the project delay timely attainment of air quality standards or the interim emissions 
reductions specified in the AQMP? 

The proposed project would result in less than significant impacts with regard to localized 
concentrations during project construction.  As such, the proposed project would not delay the 
timely attainment of air quality standards or 2016 AQMP emissions reductions. 

Criterion 2: 

With respect to the second criterion for determining consistency with SCAQMD and SCAG air quality 
policies, it is important to recognize that air quality planning within the Basin focuses on attainment of 
ambient air quality standards at the earliest feasible date.  Projections for achieving air quality goals are 
based on assumptions regarding population, housing, and growth trends.  Thus, the SCAQMD’s second 
criterion for determining project consistency focuses on whether or not the proposed project exceeds the 
assumptions utilized in preparing the forecasts presented in the 2016 AQMP.  Determining whether or 
not a project exceeds the assumptions reflected in the 2016 AQMP involves the evaluation of the three 
criteria outlined below.  The following discussion provides an analysis of each of these criteria. 

a) Would the project be consistent with the population, housing, and employment growth 
projections utilized in the preparation of the AQMP? 

A project is consistent with the 2016 AQMP in part if it is consistent with the population, housing, 
and employment assumptions that were used in the development of the 2016 AQMP.  In the case 
of the 2016 AQMP, three sources of data form the basis for the projections of air pollutant 
emissions: the General Plan, SCAG’s regional growth forecast, and the 2016-2040 RTP/SCS.  The 
2016-2040 RTP/SCS also provides socioeconomic forecast projections of regional population 
growth. 

The project proposes to expand the existing Kaiser Permanente Riverside Medical Center (which 
includes four buildings) by constructing a 318,433-square foot, six-story hospital tower and a 
1,200-stall parking structure.  The project site is designated Mixed Use-Urban (MU-U) in the 
General Plan and Specific Plan.  The proposed expansion is consistent with the site’s land use 
designation, and consistent with the types, intensity, and patterns of land use envisioned for the 
site vicinity, including with that of the existing Kaiser Permanente Riverside Medical Center. 

The City’s population estimate as of January 1, 2020 is 328,155 persons.2   While the project does 
not involve residential development, the project would generate approximately 746 full time 
equivalent jobs and could indirectly induce population growth if future employees move into the 
City to work at the expanded hospital.  While it is likely that future employees already live in the 

 
2 State of California Department of Finance, E-5 Population and Housing Estimates for Cities, Counties, and the State, 2011-

2020 with 2010 Census Benchmark, dated May 2020. 
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City or would commute in from neighboring jurisdictions, this analysis conservatively assumes all 
746 future employees would move into the City for employment.  

Based on an average household size of 3.283, the project would result in an indirect population 
increase of approximately 2,446 persons.   

SCAG growth forecasts in the 2016-2040 RTP/SCS estimate the City’s population to reach 386,600 
persons by 2040, representing a total increase of 75,900 persons between 2012 and 2040.4   The 
project’s potential indirect population growth (2,446 persons) represents 3.22 percent of the 
City’s anticipated population increase by 2040, and only 0.63 percent of the City’s total projected 
2040 population.   

Additionally, SCAG growth forecasts in the 2016-2040 RTP/SCS estimate the City’s employment 
to reach 200,500 jobs by 2040, representing a total increase of 80,500 jobs between 2012 and 
2040.5  The approximately 746 project-generated jobs represent 0.93 percent of the City’s 
anticipated jobs increase by 2040, and only 0.37 percent of the City’s total projected 2040 
employment. 

Therefore, the project would not cause the General Plan buildout population or employment 
forecasts to be exceeded.  The population, housing, and employment forecasts, which are 
adopted by SCAG’s Regional Council, are based on the local plans and policies applicable to the 
City.  Additionally, as the SCAQMD has incorporated these same projections into the 2016 AQMP, 
it can be concluded that the proposed project would be consistent with the projections. 

b) Would the project implement all feasible air quality mitigation measures? 

The proposed project would result in less than significant air quality impacts.  Compliance with all 
feasible emission reduction rules and measures identified by the SCAQMD would be required as 
identified in Impact Statements AQ-2 and AQ-3.  As such, the proposed project meets this 2016 
AQMP consistency criterion. 

c) Would the project be consistent with the land use planning strategies set forth in the AQMP? 

Land use planning strategies set forth in the 2016 AQMP are primarily based on the 2016-2040 
RTP/SCS.  The project is an expansion of the existing Kaiser Permanente Riverside Medical Center 
to address the need for a bed tower to convert existing double occupancy beds to single 
occupancy; increase capacity in neonatal intensive care unit beds, operating rooms, and 
interventional radiology; and resolve critical functional deficiencies in key clinical services, 
including the emergency department and other services.  The Kaiser Permanente Riverside 
Medical Center is a major employment center within the City and is sited near the La Sierra 
Metrolink Station and local Riverside Transit lines.  The project would generate approximately 746 
jobs in a jobs-rich area of the City near commercial, residential, office, medical, and business park 
uses, thus enhancing the La Sierra District as a transit-oriented, mixed-use employment center.  
As such, the project would be consistent with the actions and strategies of the 2016-2040 
RTP/SCS.  Furthermore, project consistency with the 2016-2040 RTP/SCS and the 2016 AQMP 
would promote the City’s goal to protect air quality by incorporating General Plan Air Quality 

 
3 Ibid. 
4 Southern California Association of Governments, 2016-2040 Regional Transportation Plan/Sustainable Communities 

Strategy Demographics & Growth Forecast Appendix, dated April 2016. 
5 Ibid. 
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Element objectives and policies.  As such, the proposed project would meet this AQMP 
consistency criterion. 

In conclusion, the determination of 2016 AQMP consistency is primarily concerned with the long-term 
influence of a project on air quality in the Basin.  The proposed project would not result in a long-term 
impact on the region’s ability to meet State and Federal air quality standards.  Also, the proposed project 
would be consistent with the goals and policies of the 2016 AQMP for control of fugitive dust; refer to 
Impact Statement AQ-2.  As discussed above, the proposed project’s long-term influence would also be 
consistent with the SCAQMD and SCAG’s goals and policies and is, therefore, considered consistent with 
the 2016 AQMP. 

Mitigation Measures:  No mitigation is required. 

Impact AQ-2: Would the project result in a cumulatively considerable net increase of any criteria 
pollutant for which the project region is non-attainment under an applicable Federal or 
State ambient air quality standard? 

Less Than Significant Impact. 

Short-Term Construction 
 
The project involves construction activities associated with demolition, grading, building construction, 
paving, and architectural coating applications.  Construction of the project is anticipated to occur over an 
approximate 58-month timeframe from the onset of demolition through final construction. Demolition 
and construction would be completed in seven phases. Phase 1-4 would be completed in approximately 
18 months and Phase 5-7 would be completed in approximately 40 months. 
 
Demolition and construction would be accomplished with cranes, dozers, and other heavy equipment. 
Waste materials would be uploaded onto large trucks using small cranes, forklifts, and other construction 
equipment as needed. Demolition equipment would be delivered to the site on low-bed trucks unless the 
equipment can be driven to the site (e.g., on boom trucks).  Refer to Appendix A, Air Quality Emissions 
Data, for a detailed equipment list.  The proposed construction schedule is shown in Table 7, Construction 
Schedule; and the proposed equipment list is shown in Table 8, Construction Equipment List. 

Table 7, Construction Schedule  
 

Construction Phases Proposed Duration (Months) 
PHASES 1-4 (Parking Structure) 

Demolition 1   
Grading 1   
Paving 1   
Building Construction  13   
Architectural Coating 2   

PHASES 5-7 (Hospital Tower and D&T Building) 
Demolition 1   
Grading 2   
Paving 2   
Building Construction  31   
Architectural Coating 4   

Source:  Refer to Appendix A, for detailed model input/output data. 



Kaiser Permanente Riverside Medical Center Expansion Project Air Quality Technical Memorandum 

Page 21 

 
Table 8, Construction Equipment List 

 

The analysis of daily construction emissions has been prepared using CalEEMod.  Refer to Appendix A for 
the CalEEMod outputs and results.  Table 9, Short-Term Construction Emissions, presents the anticipated 
daily short-term construction emissions. 

  

Phase Equipment Type Amount 
PHASES 1-4 (Parking Structure) 

Demolition Concrete/Industrial Saws 1 
Demolition Excavators 3 
Demolition Rubber Tired Dozers 2 
Grading Excavators 2 
Grading Graders 1 
Grading Rubber Tired Dozers 1 
Grading Scrapers 2 
Grading Tractors/Loaders/Backhoes 2 
Paving Pavers 2 
Paving Paving Equipment 2 
Paving Rollers 2 
Building Construction Cranes 1 
Building Construction Forklifts 3 
Building Construction Generator Sets  1 
Building Construction Tractors/Loaders/Backhoes 3 
Building Construction Welders 1 
Architectural Coating Air Compressors 1 

PHASES 5-7 (Hospital Tower and D&T Building) 
Demolition Concrete/Industrial Saws 1 
Demolition Excavators 3 
Demolition Rubber Tired Dozers 2 
Grading Excavators 2 
Grading Graders 1 
Grading Rubber Tired Dozers 1 
Grading Scrapers 2 
Grading Tractors/Loaders/Backhoes 2 
Paving Pavers 2 
Paving Paving Equipment 2 
Paving Rollers 2 
Building Construction Cranes 1 
Building Construction Forklifts 3 
Building Construction Generator Sets  1 
Building Construction Tractors/Loaders/Backhoes 3 
Building Construction Welders 1 
Architectural Coating Air Compressors 1 

Source:  Refer to Appendix A, for detailed model input/output data. 



Kaiser Permanente Riverside Medical Center Expansion Project Air Quality Technical Memorandum 

Page 22 

Table 9, Short-Term Construction Emissions 
 

Emissions Source Pollutant (pounds/day)1,2 
ROG NOX CO SO2 PM10 PM2.5 

Construction Related Emissions2 
Year 1 4.88 38.90 32.51 0.09 5.75 2.92 
Year 2 5.03 51.56 47.69 0.14 7.76 3.55 
Year 3 2.54 18.96 26.79 0.08 4.78 1.73 
Year 4 2.37 17.90 26.10 0.08 4.69 1.65 
Year 5 17.11 17.82 25.60 0.07 4.69 1.65 

Maximum Daily Emissions 17.11 51.56 47.69 0.14 7.76 3.55 
SCAQMD Thresholds3 75 100 550 150 150 55 

Is Threshold Exceeded? No No No No No No 

Notes: 
1. Emissions were calculated using CalEEMod version 2020.4.0, as recommended by the SCAQMD.  Winter emissions represent worst-case 

scenario and is therefore presented as a conservative analysis.  
2. The reduction/credits for construction emissions are based on adjustments to CalEEMod and are required by the SCAQMD Rules.  The adjustments 

applied in CalEEMod includes the following: properly maintain mobile and other construction equipment; replace ground cover in disturbed areas quickly; 
water exposed surfaces three times daily; cover stockpiles with tarps; and limit speeds on unpaved roads to 15 miles per hour. 

3. Construction thresholds apply to both the South Coast Air Basin and Coachella Valley (Salton Sea and Mojave Desert Air Basins).  Source: South 
Coast AQMD, CEQA Handbook, 1993. 

Source:  CalEEMod Version 2020.4.0. Refer to Appendix A for assumptions used in this analysis.   
 

Fugitive Dust Emissions 

Construction activities are a source of fugitive dust emissions that may have a substantial, temporary 
impact on local air quality.  In addition, fugitive dust may be a nuisance to those living and working in the 
project area.  Fugitive dust emissions are associated with land clearing, ground excavation, cut-and-fill, 
and truck travel on unpaved roadways.  Fugitive dust emissions vary substantially from day to day, 
depending on the level of activity, specific operations, and weather conditions.  Fugitive dust from site 
preparation, grading, and construction is expected to be short-term and would cease upon project 
completion.  It should be noted that most of this material is inert silicates, rather than the complex organic 
particulates released from combustion sources, which are more harmful to health. 

Dust (larger than 10 microns) generated by such activities usually becomes more of a local nuisance than 
a serious health problem.  Of particular health concern is the amount of PM10 generated as a part of 
fugitive dust emissions.  PM10 poses a serious health hazard alone or in combination with other pollutants.  
PM2.5 is mostly produced by mechanical processes.  These include automobile tire wear, industrial 
processes such as cutting and grinding, and re-suspension of particles from the ground or road surfaces 
by wind and human activities such as construction or agriculture.  PM2.5 is mostly derived from combustion 
sources, such as automobiles, trucks, and other vehicle exhaust, as well as from stationary sources.  These 
particles are either directly emitted or are formed in the atmosphere from the combustion of gases such 
as NOX and SOX combining with ammonia.  PM2.5 components from material in the earth’s crust, such as 
dust, are also present, with the amount varying in different locations. 

Construction activities would comply with SCAQMD Rule 402, which requires implementation of dust 
suppression techniques to prevent fugitive dust from creating a nuisance off-site, and Rule 403, which 
requires that excessive fugitive dust emissions be controlled by regular watering or other dust prevention 
measures.  Adherence to SCAQMD Rule 403 would greatly reduce PM10 and PM2.5 concentrations.  It 
should be noted that these estimated reductions were applied in CalEEMod.   
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As depicted in Table 9, total PM10 and PM2.5 emissions would not exceed the SCAQMD thresholds during 
construction.  Therefore, particulate matter impacts during construction would be less than significant. 

Construction Equipment and Worker Vehicle Exhaust 

Exhaust emissions from construction activities include emissions associated with the transport of 
machinery and supplies to and from the project site, emissions produced on-site as the equipment is used, 
and emissions from trucks transporting materials to and from the site. Standard SCAQMD regulations, 
such as maintaining all construction equipment in proper tune and shutting down equipment when not 
in use for extended periods of time, would be implemented.  Construction equipment and worker vehicle 
exhaust emissions have been accounted for within the daily short-term construction emissions (refer to 
Table5) and would be below the established SCAQMD thresholds.  Therefore, air quality impacts from 
equipment and vehicle exhaust emission would be less than significant. 

ROG Emissions 

In addition to gaseous and particulate emissions, the application of asphalt and surface coatings creates 
ROG emissions, which are O3 precursors. In accordance with the methodology prescribed by the SCAQMD, 
the ROG emissions associated with paving and architectural coating have been quantified with the 
CalEEMod model. As required by SCAQMD Regulation XI, Rule 1113 – Architectural Coating, all 
architectural coatings for the proposed structures would comply with specifications on painting practices 
as well as regulation on the ROG (also refer to as VOC) content of paint.  ROG emissions associated with 
the proposed project would be less than significant; refer to Table 9. 

Total Daily Construction Emissions 

In accordance with the SCAQMD Guidelines, CalEEMod was utilized to model construction emissions for 
ROG, NOX, CO, SOX, PM10, and PM2.5.  As indicated in Table 9, criteria pollutant emissions during 
construction of the proposed project would not exceed the SCAQMD significance thresholds.  Thus, total 
construction related air emissions impacts would be less than significant. 

Naturally Occurring Asbestos 

Asbestos is a term used for several types of naturally occurring fibrous minerals that are a human health 
hazard when airborne. The most common type of asbestos is chrysotile, but other types such as tremolite 
and actinolite are also found in California.  Asbestos is classified as a known human carcinogen by State, 
Federal, and international agencies and was identified as a toxic air contaminant by CARB in 1986. 

Asbestos can be released from serpentinite and ultramafic rocks when the rock is broken or crushed.  At 
the point of release, the asbestos fibers may become airborne, causing air quality and human health 
hazards. These rocks have been commonly used for unpaved gravel roads, landscaping, fill projects, and 
other improvement projects in some localities. Asbestos may be released to the atmosphere due to 
vehicular traffic on unpaved roads, during grading for development projects, and at quarry operations. All 
of these activities may have the effect of releasing potentially harmful asbestos into the air.  Natural 
weathering and erosion processes can act on asbestos bearing rock and make it easier for asbestos fibers 
to become airborne if such rock is disturbed.   

  



Kaiser Permanente Riverside Medical Center Expansion Project Air Quality Technical Memorandum 

Page 24 

According to the Department of Conservation Division of Mines and Geology, A General Location Guide 
for Ultramafic Rocks in California – Areas More Likely to Contain Naturally Occurring Asbestos Report6, 
serpentinite and ultramafic rocks are not known to occur within the project area.  Thus, there would be 
no impact in this regard.  

Lead-based Paint 

Lead-based paint (LBP) is recognized as a potential health risk because of its known toxics that affect the 
central nervous system, kidneys, and bloodstream. Lead-based paints were used in residential and 
commercial buildings until it was banned in 1978.  Structures built in the U.S. before 1978 are likely to 
have some lead-based paint.   Improper demolition of structures coated with lead-based paint can result 
in the release of lead containing particles from the project site and pose a potentially significant impact.   

The project proposes to construct a hospital building and a parking structure. The project would involve 
demolition of some existing pavement, but would not involve the demolition of structures, including those 
built before 1978.  Thus, there would be no impact in this regard.  

Long-Term (Operational) Emissions 

Long-term air quality impacts would consist of mobile source emissions generated from project-
related traffic, and emissions from stationary area and energy sources.  Emissions generated by the 
proposed project were calculated and are discussed below. 

Mobile Source Emissions 

Mobile sources are emissions from motor vehicles, including tailpipe and evaporative emissions.  
Depending upon the pollutant being discussed, the potential air quality impact may be of either regional 
or local concern.  For example, ROG, NOX, SOX, PM10, and PM2.5 are all pollutants of regional concern (NOX 
and ROG react with sunlight to form O3 [photochemical smog], and wind currents readily transport SOX, 
PM10, and PM2.5); however, CO tends to be a localized pollutant, dispersing rapidly at the source.   

The project-generated vehicle emissions have been estimated using CalEEMod.  Table 10, Long-Term 
Operational Air Emissions, presents the anticipated mobile source emissions.  As shown in Table 10, 
emissions generated by vehicle traffic associated with the project would not exceed established SCAQMD 
thresholds.  In addition, the project would include electric vehicle charging stations and parking spaces, 
ride sharing parking spaces, and bicycle parking spaces on-site to encourage alternative modes of 
transportation and reduce mobile source emissions.  As such, impacts from mobile source air emissions 
would be less than significant. 

Area Source Emissions 

Area source emissions would be generated due to an increased demand for natural gas, consumer 
products, area architectural coatings, and landscaping equipment associated with the development of the 
proposed project; refer to Table 10.   

 
6  Department of Conservation Division of Mines and Geology, A General Location Guide for Ultramafic Rocks in California – 

Areas More Likely to Contain Naturally Occurring Asbestos, https://ww3.arb.ca.gov/toxics/asbestos/ofr_2000-019.pdf, 
August 2000. 
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Energy Source Emissions 

Operational energy source emissions are generated as a result of electricity and natural gas usage 
associated with a project; refer to Table 10.  The primary use of electricity and natural gas by the project 
would be for space heating and cooling, water heating, ventilation, lighting, appliances, and electronics.   

Total Operational Emissions 

As shown in Table 10, total operational emissions for both summer and winter would not exceed 
established SCAQMD thresholds.  Therefore, impacts in this regard would be less than significant. 

Table 10, Long-Term Operational Air Emissions 
 

Emissions Source 
Pollutant (lbs/day)1 

ROG NOX CO SOX PM10 PM2.5 
Proposed Project Summer Emissions  
Area Source Emissions 6.90 <0.01 0.15 <0.01 <0.01 <0.01 
Energy Emissions 0.70 6.40 5.38 0.04 0.49 0.49 
Mobile Emissions2 7.06 4.65 40.97 0.07 7.22 1.96 

Total Emissions3 14.67 11.05 46.50 0.11 7.71 2.45 
SCAQMD Thresholds 55 55 550 150 150 55 

Is Threshold Exceeded? No No No No No No 
Proposed Project Winter Emissions 
Area Source Emissions 6.90 <0.01 0.15 <0.01 <0.01 <0.01 
Energy Emissions 0.70 6.40 5.38 0.04 0.49 0.49 
Mobile Emissions2 6.57 4.99 42.67 0.06 7.22 1.96 

Total Emissions3 14.18 11.40 48.20 0.10 7.71 2.45 
SCAQMD Thresholds 55 55 550 150 150 55 

Is Threshold Exceeded? No No No No No No 
Notes: 
1. Emissions were calculated using CalEEMod, version 2020.4.0. 
2. The mobile source emissions were calculated using the trip generation data provided in the Traffic Impact Analysis, Kaiser Permanente Riverside 

Medical Center Expansion, prepared by LSA Associates, (dated June 2021). 
3. The numbers may be slightly off due to rounding.  
Source:  CalEEMod Version 2020.4.0. Refer to Appendix A for assumptions used in this analysis.   

 

Air Quality Health Impacts  

Adverse health effects induced by criteria pollutant emissions are highly dependent on a multitude of 
interconnected variables (e.g., cumulative concentrations, local meteorology and atmospheric conditions, 
and the number and character of exposed individual [e.g., age, gender]).  In particular, ozone precursors 
ROGs and NOx affect air quality on a regional scale.  Health effects related to ozone are therefore the 
product of emissions generated by numerous sources throughout a region.  Existing models have limited 
sensitivity to small changes in criteria pollutant concentrations, and, as such, translating project-
generated criteria pollutants to specific health effects or additional days of nonattainment would produce 
meaningless results.  In other words, the project’s less than significant increases in regional air pollution 
from criteria air pollutants would have nominal or negligible impacts on human health. 

As noted in the Brief of Amicus Curiae by the SCAQMD for the Sierra Club vs. County of Fresno, dated April 
6, 2015,  the SCAQMD acknowledged that it would be extremely difficult, if not impossible to quantify 
health impacts of criteria pollutants for various reasons including modeling limitations as well as where in 
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the atmosphere air pollutants interact and form. 7  Further, as noted in the Brief of Amicus Curiae by the 
San Joaquin Valley Air Pollution Control District (SJVAPCD) for the Sierra Club vs. County of Fresno, 
SJVAPCD has acknowledged that currently available modeling tools are not equipped to provide a 
meaningful analysis of the correlation between an individual development project’s air emissions and 
specific human health impacts.8 

The SCAQMD acknowledges that health effects quantification from ozone, as an example is correlated 
with the increases in ambient level of ozone in the air (concentration) that an individual person breathes.  
SCAQMD’s Brief of Amicus Curiae states that it would take a large amount of additional emissions to cause 
a modeled increase in ambient ozone levels over the entire region.  The SCAQMD states that based on 
their own modeling in the SCAQMD’s 2012 Air Quality Management Plan, a reduction of 432 tons (864,000 
pounds) per day of NOX and a reduction of 187 tons (374,000 pounds) per day of VOCs would reduce 
ozone levels at highest monitored site by only nine parts per billion.  As such, the SCAQMD concludes that 
it is not currently possible to accurately quantify ozone-related health impacts caused by NOX or VOC 
emissions from relatively small projects (defined as projects with regional scope) due to photochemistry 
and regional model limitations.  Since the project would not exceed SCAQMD thresholds for construction 
and operational air emissions, the project would have a less than significant impact for air quality health 
impacts as well. 

Mitigation Measures:  No mitigation is required. 

Impact AQ-3: Would the project expose sensitive receptors to substantial pollutant concentrations? 

Less Than Significant Impact.  Localized Significance Thresholds (LSTs) were developed in response to 
SCAQMD Governing Boards’ Environmental Justice Enhancement Initiative (I-4).  The SCAQMD provided 
the Final Localized Significance Threshold Methodology (dated June 2003 [revised 2008]) for guidance.  
The LST methodology assists lead agencies in analyzing localized air quality impacts.  The SCAQMD 
provides the LST lookup tables for one-, two-, and five-acre projects emitting CO, NOX, PM2.5, and/or PM10.  
The LST methodology and associated mass rates are not designed to evaluate localized impacts from 
mobile sources traveling over the roadways.  The SCAQMD recommends that any project over five acres 
should perform air quality dispersion modeling to assess impacts to nearby sensitive receptors.  The 
project is located within Source Receptor Area (SRA) 23, Metropolitan Riverside.  LST thresholds are 
provided for distances to sensitive receptors of 25, 50, 100, 200, and 500 meters.  In order to identify 
impacts to sensitive receptors, the SCAQMD recommends addressing LSTs for construction and 
operational impacts (stationary sources only).   

Sensitive Receptors 

Sensitive receptors are defined as facilities or land uses that include members of the population that are 
particularly sensitive to the effects of air pollutants, such as children, the elderly, and people with illnesses.  
Examples of these sensitive receptors are residences, schools, hospitals, and daycare centers.  CARB has 
identified the following groups of individuals as the most likely to be affected by air pollution:  the elderly 
over 65, children under 14, athletes, and persons with cardiovascular and chronic respiratory diseases 
such as asthma, emphysema, and bronchitis.   

 
7  South Coast Air Quality Management District, Application of the South Coast Air Quality Management District for Leave to 

File Brief of Amicus Curiae in Support of Neither Party and Brief of Amicus Curiae.  In the Supreme Court of California. Sierra 
Club, Revive the San Joaquin, and League of Women Voters of Fresno v. County of Fresno, 2014. 

8  San Joaquin Valley Air Pollution Control District, Application for Leave to File Brief of Amicus Curiae Brief of San Joaquin 
Valley Unified Air Pollution Control District in Support of Defendant and Respondent, County of Fresno and Real Party In 
Interest and Respondent, Friant Ranch, L.P.  In the Supreme Court of California.  Sierra Club, Revive the San Joaquin, and 
League of Women Voters of Fresno v. County of Fresno, 2014. 



Kaiser Permanente Riverside Medical Center Expansion Project Air Quality Technical Memorandum 

Page 27 

The nearest sensitive receptors to the project site are the single- and multi-family residences as well as a 
nursing home (Arlington Gardens Care Center) located to the north of the project site across Polk Street.  
The single-family residences are located approximately 100 feet to the north of the project site across 
Polk Street, approximately 450 feet from the nearest project construction area.   

Non-Residential Receptors 

Commercial and industrial uses (i.e., non-residential receptors) are not included in the definition of 
sensitive receptor because employees and patrons do not typically remain on-site for a full 24 hours and 
are usually on-site for eight hours or less.  However, the LST Methodology states that “LSTs based on 
shorter averaging periods, such as the NO2 and CO LSTs, could also be applied to receptors such as 
industrial or commercial facilities since it is reasonable to assume that a worker at these sites could be 
present for periods of one to eight hours.”9   

The closest commercial use is a commercial building located to the west of the project site across Magnolia 
Avenue, approximately 170 feet from the project’s construction limit.   

Construction LST 

The SCAQMD’s guidance on applying CalEEMod to LSTs specifies the number of acres a particular piece of 
equipment would likely disturb per day.  Based on default information provided by CalEEMod, the project 
is anticipated to disturb more than five acres per day during the grading phase. Therefore, the LST 
thresholds for five acres was utilized for the construction LST analysis.  The nearest sensitive receptors is 
a commercial building located to the west of the project site across Magnolia Avenue, approximately 170 
feet (51.8 meters) from the project’s construction limit (the proposed hospital tower).  Therefore, LST 
values for 25 meters were conservatively used. 

Table 11, Localized Emissions Significance, shows the localized construction-related emissions for NOX, 
CO, PM10, and PM2.5 compared to the LSTs for SRA 23.  It is noted that the localized emissions presented 
in Table 11 are less than those in Table 9 because localized emissions include only on-site emissions (e.g., 
from construction equipment and fugitive dust) and do not include off-site emissions (e.g., from hauling 
activities).  As shown in Table 11, the project’s localized construction emissions would not exceed the LSTs 
for SRA 23.  Therefore, localized significance impacts from project-related construction activities would 
be less than significant. 

  

 
9  South Coast Air Quality Management District, Final Localized Significance Threshold Methodology, revised July 2008. 
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Table 11, Localized Emissions Significance  
 

Emissions Source 
Pollutant (lbs/day) 

NOX CO PM10 PM2.5 
Construction On-site Emissions 
Maximum Daily Emissions1  38.84 29.04 5.04 2.86 

Localized Significance Thresholds 270 1,577 13 8 
Is Threshold Exceeded? No No No No 

Notes: 
1. The 2022 Phase 1-4 grading phase emissions would present the worst-case scenario for NOX, CO, PM10, and PM2.5.   
2.  The reduction/credits for construction emissions applied in CalEEMod are based on the application of dust control techniques as required by 

SCAQMD Rule 403.  The dust control techniques include the following: properly maintain mobile and other construction equipment; replace 
ground cover in disturbed areas quickly; water exposed surfaces twice daily; cover stockpiles with tarps; and limit speeds on unpaved roads to 15 
miles per hour. 

3.  The Localized Significance Threshold was determined using Appendix C of the SCAQMD Final Localized Significant Threshold Methodology 
guidance document for pollutants NOX, CO, PM10, and PM2.5.  The Localized Significance Threshold was based on the anticipated daily acreage 
disturbance for construction (more than five acres; therefore the 5-acre threshold was used) and Source Receptor Area 23. 

Source:  CalEEMod Version 2020.4.0. Refer to Appendix A for assumptions used in this analysis.   
 

Operational LST 

According to SCAQMD localized significance threshold methodology, LSTs would apply to the operational 
phase of a proposed project if the project includes stationary sources or attracts mobile sources that may 
spend extended periods queuing and idling at the site (e.g., warehouse or transfer facilities).  The 
proposed project includes the expansion of a Kaiser Permanente medical facility.  As such, nominal 
amount of truck trips is anticipated at the project site.  These truck activities would be intermittent and 
would not include extended periods of idling time; therefore, idling emissions from truck trips would be 
minimal.  Additionally, potential emergency vehicle trips to and from the project site would be sporadic 
and would not idle on-site or along adjacent roadways for long periods of time.  The project would also 
include an emergency generator that would only be used during power outage. Although emergency 
generators have the potential to cause localized air quality impacts, due to the sporadic use of the 
proposed emergency generator, the impacts would be less than significant. In addition, before operation 
of the emergency generator, the project Applicant would be required to apply and obtain a stationary 
source permit from SCAQMD and report criteria pollutants emissions. Thus, due to the lack of major 
stationary source emissions, no long-term LST analysis is necessary.  Operational LST impacts would be 
less than significant in this regard. 

Carbon Monoxide Hotspots 

CO emissions are a function of vehicle idling time, meteorological conditions, and traffic flow.  Under 
certain extreme meteorological conditions, CO concentrations near a congested roadway or intersection 
may reach unhealthful levels (i.e., adversely affecting residents, school children, hospital patients, and the 
elderly).   

The Basin is designated as an attainment/maintenance area for the Federal CO standards and an 
attainment area for State standards.  There has been a decline in CO emissions even though vehicle miles 
traveled on U.S. urban and rural roads have increased nationwide; estimated anthropogenic CO emissions 
have decreased 68 percent between 1990 and 2014.  In 2014, mobile sources accounted for 82 percent 
of the nation’s total anthropogenic CO emissions.10  Three major control programs have contributed to 

 
10  United States Environmental Protection Agency¸ Carbon Monoxide Emissions, 

https://cfpub.epa.gov/roe/indicator_pdf.cfm?i=10, accessed January 11, 2021. 
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the reduced per-vehicle CO emissions: exhaust standards, cleaner burning fuels, and motor vehicle 
inspection/maintenance programs.   

A detailed CO analysis was conducted in the Federal Attainment Plan for Carbon Monoxide (CO Plan) for 
the SCAQMD’s 2003 Air Quality Management Plan, which is the most recent AQMP that addresses CO 
concentrations.  The locations selected for microscale modeling in the CO Plan are worst-case 
intersections in the Basin and would likely experience the highest CO concentrations.  Thus, CO analysis 
within the CO Plan is utilized in a comparison to the proposed project, since it represents a worst-case 
scenario with heavy traffic volumes within the Basin. 

Of these locations, the Wilshire Boulevard/Veteran Avenue intersection in Los Angeles County 
experienced the highest CO concentration (4.6 parts per million [ppm]), which is well below the 35-ppm 
one-hour CO Federal standard.  The Wilshire Boulevard/Veteran Avenue intersection is one of the most 
congested intersections in southern California with an average daily trip volume of approximately 100,000 
vehicles per day.  As CO hotspots were not experienced at the Wilshire Boulevard/Veteran Avenue 
intersection, it can be reasonably inferred that CO hotspots would not be experienced at any intersections 
within the City of Riverside near the project site due to the comparatively low volume of traffic that would 
occur as a result of project implementation.11  Therefore, impacts would be less than significant in this 
regard. 

Localized Air Quality Health Impacts 

As evaluated above, the project’s air emissions would not exceed the SCAQMD’s LST thresholds, and CO 
hotpots would not occur as a result of the proposed project.  Therefore, the project would not exceed the 
most stringent applicable Federal or State ambient air quality standards for emissions of CO, NOX, PM10, 
or PM2.5.  It should be noted that the ambient air quality standards are developed and represent levels at 
which the most susceptible persons (e.g., children and the elderly) are protected.  In other words, the 
ambient air quality standards are purposefully set in a stringent manner to protect children, elderly, and 
those with existing respiratory problems.  Thus, an air quality health impact would be less than significant 
in this regard. 

Conclusion 

In conclusion, the project would not expose sensitive receptors to substantial pollutant concentrations as 
the project would not exceed the SCAQMD LST thresholds, would not cause a CO hotspot, and would not 
create a localized air quality health impact.  A less than significant impact would occur in this regard. 

Mitigation Measures:  No mitigation is required. 

Impact AQ-4: Result in other emissions (such as those leading to odors) adversely affecting a 
substantial number of people? 

Less Than Significant Impact.  According to CARB’s Air Quality and Land Use Handbook12, land uses 
associated with odor complaints typically include agricultural uses, wastewater treatment plants, food 
processing plants, chemical plants, composting, refineries, landfills, dairies, and fiberglass molding.  The 
proposed project does not include any uses identified by the CARB as being associated with odors. 

Construction activities associated with the project may generate detectable odors from heavy-duty 
equipment exhaust and architectural coatings.  However, construction-related odors would be short-term 
in nature and cease upon project completion.  In addition, the project would be required to comply with 

 
11  LSA Associates, Traffic Impact Analysis, Kaiser Permanente Riverside Medical Center Expansion, dated March 2021. 
12  California Air Resources Board, Air Quality and Land Use Handbook, April 2005. 
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the California Code of Regulations, Title 13, Sections 2449(d)(3) and 2485, which minimizes the idling time 
of construction equipment either by shutting it off when not in use or by reducing the time of idling to no 
more than five minutes.  This would further reduce the detectable odors from heavy-duty equipment 
exhaust.  The project would also comply with the SCAQMD Regulation XI, Rule 1113 – Architectural 
Coating, which would minimize odor impacts from ROG emissions during architectural coating.  Any 
impacts to existing adjacent land uses would be short-term and are less than significant. 

Mitigation Measures:  No mitigation is required. 

CUMULATIVE IMPACTS 

Air pollution is largely a cumulative impact.  The nonattainment status of regional pollutants is a result of 
past and present development, and the SCAQMD develops and implements plans for future attainment 
of ambient air quality standards.  Based on these considerations, project-level thresholds of significance 
for criteria pollutants are relevant in the determination of whether the project’s individual emissions 
would have a cumulatively significant impact on air quality.  Cumulative air quality impacts may potentially 
result when the emissions from cumulative projects combine to degrade air quality conditions below 
attainment levels for the Basin, delay attainment of air quality standards, affect sensitive receptors, or 
subject surrounding areas to objectionable odors.  The cumulative study area for air quality includes the 
Basin, which is contiguous with the County because air quality is evaluated at the air basin level. 
Cumulative impacts on sensitive receptors and odors are more localized and include surrounding areas 
close to the project site. 

With respect to the proposed project’s construction-related air quality emissions and cumulative Basin-
wide conditions, the SCAQMD adopted the 2016 AQMP which establishes a program of rules and 
regulations directed at reducing air pollutant emissions and achieving State and Federal air quality 
standards.   As such, the proposed project would comply with SCAQMD rules and regulations, and the 
adopted 2016 AQMP emissions control measures.  Per SCAQMD rules and mandates, as well as the CEQA 
requirement that significant impacts be mitigated to the extent feasible, these same requirements (i.e., 
rules and regulations compliance, the implementation of all feasible mitigation measures, and compliance 
with adopted 2016 AQMP emissions control measures) would also be imposed on construction projects 
throughout the Basin, including the proposed project. 

With respect to the proposed project’s long-term air quality emissions and cumulative Basin-wide 
conditions, the proposed project would not result in short- or long-term air quality impacts, as emissions 
would not exceed the SCAQMD adopted thresholds; refer to Table 10, above.  Additionally, adherence to 
SCAQMD rules and regulations would alleviate potential impacts related to cumulative conditions on a 
project-by-project basis.  Emission reduction technology, strategies, and plans are constantly being 
developed.  As a result, the proposed project would not contribute a cumulatively considerable net 
increase of any nonattainment criteria pollutant.  Therefore, the project’s incremental operational 
impacts would be less than cumulatively considerable and impacts in this regard are less than significant. 
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Air Quality Emissions Data 



Kaiser Riverside Medical Center Expansion
South Coast AQMD Air District, Annual

Project Characteristics - CO2 intensity factor from City's CAP Appendix C Figure 2

Land Use - 

Construction Phase - per construction questionnaire

Trips and VMT - Demolition: 200 tons waste * 2 cy/ton / 10 cy/truck = 40 trips.
Grading: 52,150 cy / 14 cy/truck = 3725 trips.
Hauling trip distance would be 10 miles for demolition and 34 miles for grading per applicant.

Demolition - 

Grading - Total 52,150 cy soil export during Phase 5-7

Architectural Coating - SCAQMD Rule 1113.
Phase 1-4 for parking, Phase 5-7 for non-residential

Vehicle Trips - Based on trip generation and VMT from TIA

Area Coating - SCAQMD Rule 1113

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Hospital 318.43 1000sqft 7.31 318,433.00 0

Unenclosed Parking with Elevator 1,151.00 Space 10.36 460,400.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.2 31

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Riverside Public Utilities/City of Riverside

2027Operational Year

CO2 Intensity 
(lb/MWhr)

650 0.033CH4 Intensity 
(lb/MWhr)

0.004N2O Intensity 
(lb/MWhr)
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Construction Off-road Equipment Mitigation - SCAQMD Rule 403

Area Mitigation - 

Water Mitigation - 2019 CALGreen Code

Waste Mitigation - AB 341

Table Name Column Name Default Value New Value

tblArchitecturalCoating ConstArea_Nonresidential_Exterior 159,217.00 0.00

tblArchitecturalCoating ConstArea_Nonresidential_Interior 477,650.00 0.00

tblArchitecturalCoating ConstArea_Parking 27,624.00 0.00

tblArchitecturalCoating EF_Nonresidential_Exterior 100.00 50.00

tblArchitecturalCoating EF_Nonresidential_Exterior 100.00 50.00

tblArchitecturalCoating EF_Nonresidential_Interior 100.00 50.00

tblArchitecturalCoating EF_Nonresidential_Interior 100.00 50.00

tblArchitecturalCoating EF_Parking 100.00 50.00

tblArchitecturalCoating EF_Parking 100.00 50.00

tblAreaCoating Area_EF_Nonresidential_Exterior 100 50

tblAreaCoating Area_EF_Nonresidential_Interior 100 50

tblAreaCoating Area_EF_Parking 100 50

tblAreaMitigation UseLowVOCPaintNonresidentialExteriorV
alue

50 100

tblAreaMitigation UseLowVOCPaintNonresidentialInteriorV
alue

50 100

tblAreaMitigation UseLowVOCPaintParkingValue 50 100

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15

tblConstructionPhase NumDays 20.00 88.00

tblConstructionPhase NumDays 20.00 44.00

tblConstructionPhase NumDays 300.00 283.00

tblConstructionPhase NumDays 300.00 673.00

tblConstructionPhase NumDays 20.00 23.00

tblConstructionPhase NumDays 20.00 22.00

tblConstructionPhase NumDays 30.00 21.00
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2.0 Emissions Summary

tblConstructionPhase NumDays 30.00 44.00

tblConstructionPhase NumDays 20.00 22.00

tblConstructionPhase NumDays 20.00 43.00

tblGrading MaterialExported 0.00 52,150.00

tblLandUse LandUseSquareFeet 318,430.00 318,433.00

tblProjectCharacteristics CO2IntensityFactor 789.98 650

tblTripsAndVMT HaulingTripLength 20.00 10.00

tblTripsAndVMT HaulingTripLength 20.00 34.00

tblTripsAndVMT HaulingTripNumber 738.00 0.00

tblTripsAndVMT HaulingTripNumber 20.00 40.00

tblTripsAndVMT HaulingTripNumber 369.00 3,725.00

tblVehicleTrips CC_TL 8.40 1.65

tblVehicleTrips CNW_TL 6.90 1.35

tblVehicleTrips CW_TL 16.60 3.26

tblVehicleTrips ST_TR 7.72 14.02

tblVehicleTrips SU_TR 6.77 14.02

tblVehicleTrips WD_TR 10.72 14.02
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2022 0.3472 2.5960 3.0187 7.7100e-
003

0.4262 0.1078 0.5340 0.1273 0.1009 0.2282 0.0000 701.9726 701.9726 0.0916 0.0324 713.9040

2023 0.3560 3.3232 3.6659 0.0109 0.6222 0.1207 0.7429 0.1934 0.1126 0.3060 0.0000 1,005.698
3

1,005.698
3

0.1333 0.0627 1,027.699
3

2024 0.3231 2.4856 3.5371 0.0101 0.5297 0.0862 0.6160 0.1431 0.0811 0.2242 0.0000 926.5969 926.5969 0.0896 0.0506 943.9209

2025 0.3009 2.3376 3.4317 9.8400e-
003

0.5277 0.0746 0.6023 0.1426 0.0702 0.2128 0.0000 909.8120 909.8120 0.0881 0.0492 926.6709

2026 0.8729 1.0086 1.5284 4.3200e-
003

0.2448 0.0330 0.2778 0.0660 0.0311 0.0971 0.0000 400.0883 400.0883 0.0369 0.0202 407.0171

Maximum 0.8729 3.3232 3.6659 0.0109 0.6222 0.1207 0.7429 0.1934 0.1126 0.3060 0.0000 1,005.698
3

1,005.698
3

0.1333 0.0627 1,027.699
3

Unmitigated Construction

CalEEMod Version: CalEEMod.2020.4.0 Date: 9/2/2021 3:36 PMPage 4 of 50

Kaiser Riverside Medical Center Expansion - South Coast AQMD Air District, Annual

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied



2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2022 0.3472 2.5960 3.0187 7.7100e-
003

0.3654 0.1078 0.4732 0.1032 0.1009 0.2041 0.0000 701.9723 701.9723 0.0916 0.0324 713.9037

2023 0.3560 3.3232 3.6659 0.0109 0.4915 0.1207 0.6122 0.1423 0.1126 0.2549 0.0000 1,005.697
8

1,005.697
8

0.1333 0.0627 1,027.698
9

2024 0.3231 2.4856 3.5370 0.0101 0.5297 0.0862 0.6160 0.1431 0.0811 0.2242 0.0000 926.5965 926.5965 0.0896 0.0506 943.9206

2025 0.3009 2.3376 3.4317 9.8400e-
003

0.5277 0.0746 0.6023 0.1426 0.0702 0.2128 0.0000 909.8116 909.8116 0.0881 0.0492 926.6705

2026 0.8729 1.0086 1.5284 4.3200e-
003

0.2448 0.0330 0.2778 0.0660 0.0311 0.0971 0.0000 400.0881 400.0881 0.0369 0.0202 407.0169

Maximum 0.8729 3.3232 3.6659 0.0109 0.5297 0.1207 0.6160 0.1431 0.1126 0.2549 0.0000 1,005.697
8

1,005.697
8

0.1333 0.0627 1,027.698
9

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 8.15 0.00 6.91 11.19 0.00 7.04 0.00 0.00 0.00 0.00 0.00 0.00

Quarter Start Date End Date Maximum Unmitigated ROG + NOX (tons/quarter) Maximum Mitigated ROG + NOX (tons/quarter)

1 3-1-2022 5-31-2022 0.8924 0.8924

2 6-1-2022 8-31-2022 0.8294 0.8294

3 9-1-2022 11-30-2022 0.8654 0.8654

4 12-1-2022 2-28-2023 0.7991 0.7991

5 3-1-2023 5-31-2023 0.7371 0.7371

6 6-1-2023 8-31-2023 1.7015 1.7015

7 9-1-2023 11-30-2023 0.4891 0.4891
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8 12-1-2023 2-29-2024 0.7115 0.7115

9 3-1-2024 5-31-2024 0.6991 0.6991

10 6-1-2024 8-31-2024 0.6955 0.6955

11 9-1-2024 11-30-2024 0.6951 0.6951

12 12-1-2024 2-28-2025 0.6652 0.6652

13 3-1-2025 5-31-2025 0.6591 0.6591

14 6-1-2025 8-31-2025 0.6555 0.6555

15 9-1-2025 11-30-2025 0.6554 0.6554

16 12-1-2025 2-28-2026 0.6488 0.6488

17 3-1-2026 5-31-2026 0.6548 0.6548

18 6-1-2026 8-31-2026 0.6025 0.6025

19 9-1-2026 9-30-2026 0.1965 0.1965

Highest 1.7015 1.7015
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 1.2591 1.7000e-
004

0.0187 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0000 0.0365 0.0365 9.0000e-
005

0.0000 0.0388

Energy 0.1285 1.1681 0.9812 7.0100e-
003

0.0888 0.0888 0.0888 0.0888 0.0000 3,180.718
3

3,180.718
3

0.1213 0.0351 3,194.198
8

Mobile 1.1667 0.9074 7.7335 0.0118 1.2803 9.9700e-
003

1.2902 0.3417 9.2600e-
003

0.3509 0.0000 1,131.439
7

1,131.439
7

0.1193 0.0737 1,156.377
4

Waste 0.0000 0.0000 0.0000 0.0000 698.0940 0.0000 698.0940 41.2562 0.0000 1,729.498
4

Water 0.0000 0.0000 0.0000 0.0000 12.6764 178.3260 191.0025 1.3111 0.0318 233.2670

Total 2.5543 2.0756 8.7334 0.0188 1.2803 0.0988 1.3791 0.3417 0.0981 0.4398 710.7705 4,490.520
5

5,201.291
0

42.8079 0.1406 6,313.380
5

Unmitigated Operational
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 1.2591 1.7000e-
004

0.0187 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0000 0.0365 0.0365 9.0000e-
005

0.0000 0.0388

Energy 0.1285 1.1681 0.9812 7.0100e-
003

0.0888 0.0888 0.0888 0.0888 0.0000 3,180.718
3

3,180.718
3

0.1213 0.0351 3,194.198
8

Mobile 1.1667 0.9074 7.7335 0.0118 1.2803 9.9700e-
003

1.2902 0.3417 9.2600e-
003

0.3509 0.0000 1,131.439
7

1,131.439
7

0.1193 0.0737 1,156.377
4

Waste 0.0000 0.0000 0.0000 0.0000 349.0470 0.0000 349.0470 20.6281 0.0000 864.7492

Water 0.0000 0.0000 0.0000 0.0000 10.1412 147.6468 157.7880 1.0491 0.0255 191.6151

Total 2.5543 2.0756 8.7334 0.0188 1.2803 0.0988 1.3791 0.3417 0.0981 0.4398 359.1882 4,459.841
3

4,819.029
5

21.9178 0.1342 5,406.979
4

Mitigated Operational

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Phase 1-4 Demolition Demolition 3/1/2022 3/31/2022 5 23

2 Phase 1-4 Grading Grading 4/1/2022 4/29/2022 5 21

3 Phase 1-4 Paving Paving 5/1/2022 5/31/2022 5 22

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 49.46 0.68 7.35 48.80 4.51 14.36
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4 Phase 1-4 Building Construction Building Construction 6/1/2022 6/30/2023 5 283

5 Phase 1-4 Architectural Coating Architectural Coating 11/1/2022 12/31/2022 5 44

6 Phase 5-7 Demolition Demolition 6/1/2023 6/30/2023 5 22

7 Phase 5-7 Grading Grading 7/1/2023 8/31/2023 5 44

8 Phase 5-7 Paving Paving 9/1/2023 10/31/2023 5 43

9 Phase 5-7 Building Construction Building Construction 11/1/2023 5/31/2026 5 673

10 Phase 5-7 Architectural Coating Architectural Coating 6/1/2026 9/30/2026 5 88

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Phase 5-7 Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Phase 5-7 Demolition Excavators 3 8.00 158 0.38

Phase 5-7 Demolition Rubber Tired Dozers 2 8.00 247 0.40

Phase 5-7 Grading Excavators 2 8.00 158 0.38

Phase 5-7 Grading Graders 1 8.00 187 0.41

Phase 5-7 Grading Rubber Tired Dozers 1 8.00 247 0.40

Phase 5-7 Grading Scrapers 2 8.00 367 0.48

Phase 5-7 Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Phase 5-7 Paving Pavers 2 8.00 130 0.42

Phase 5-7 Paving Paving Equipment 2 8.00 132 0.36

Phase 5-7 Paving Rollers 2 8.00 80 0.38

Phase 5-7 Building Construction Cranes 1 7.00 231 0.29

Phase 5-7 Building Construction Forklifts 3 8.00 89 0.20

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 477,650; Non-Residential Outdoor: 159,217; Striped Parking Area: 0 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 63

Acres of Paving: 10.36
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Phase 5-7 Building Construction Generator Sets 1 8.00 84 0.74

Phase 5-7 Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Phase 5-7 Building Construction Welders 1 8.00 46 0.45

Phase 5-7 Architectural Coating Air Compressors 1 6.00 78 0.48

Phase 1-4 Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Phase 1-4 Demolition Excavators 3 8.00 158 0.38

Phase 1-4 Demolition Rubber Tired Dozers 2 8.00 247 0.40

Phase 1-4 Grading Excavators 2 8.00 158 0.38

Phase 1-4 Grading Graders 1 8.00 187 0.41

Phase 1-4 Grading Rubber Tired Dozers 1 8.00 247 0.40

Phase 1-4 Grading Scrapers 2 8.00 367 0.48

Phase 1-4 Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Phase 1-4 Building Construction Cranes 1 7.00 231 0.29

Phase 1-4 Building Construction Forklifts 3 8.00 89 0.20

Phase 1-4 Building Construction Generator Sets 1 8.00 84 0.74

Phase 1-4 Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Phase 1-4 Building Construction Welders 1 8.00 46 0.45

Phase 1-4 Paving Pavers 2 8.00 130 0.42

Phase 1-4 Paving Paving Equipment 2 8.00 132 0.36

Phase 1-4 Paving Rollers 2 8.00 80 0.38

Phase 1-4 Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Phase 5-7 Demolition 6 15.00 0.00 40.00 14.70 6.90 10.00 LD_Mix HDT_Mix HHDT

Phase 5-7 Grading 8 20.00 0.00 3,725.00 14.70 6.90 34.00 LD_Mix HDT_Mix HHDT

Phase 5-7 Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Phase 1-4 Demolition - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0304 0.2958 0.2368 4.5000e-
004

0.0143 0.0143 0.0133 0.0133 0.0000 39.0888 39.0888 0.0110 0.0000 39.3633

Total 0.0304 0.2958 0.2368 4.5000e-
004

0.0143 0.0143 0.0133 0.0133 0.0000 39.0888 39.0888 0.0110 0.0000 39.3633

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Replace Ground Cover

Water Exposed Area

Reduce Vehicle Speed on Unpaved Roads

Phase 5-7 Building 
Construction

9 295.00 128.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 5-7 
Architectural Coating

1 59.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 Demolition 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 Grading 8 20.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 Building 
Construction

9 295.00 128.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 
Architectural Coating

1 59.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Phase 1-4 Demolition - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 5.8000e-
004

4.7000e-
004

6.1200e-
003

2.0000e-
005

1.8900e-
003

1.0000e-
005

1.9000e-
003

5.0000e-
004

1.0000e-
005

5.1000e-
004

0.0000 1.5401 1.5401 4.0000e-
005

4.0000e-
005

1.5535

Total 5.8000e-
004

4.7000e-
004

6.1200e-
003

2.0000e-
005

1.8900e-
003

1.0000e-
005

1.9000e-
003

5.0000e-
004

1.0000e-
005

5.1000e-
004

0.0000 1.5401 1.5401 4.0000e-
005

4.0000e-
005

1.5535

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0304 0.2958 0.2368 4.5000e-
004

0.0143 0.0143 0.0133 0.0133 0.0000 39.0887 39.0887 0.0110 0.0000 39.3632

Total 0.0304 0.2958 0.2368 4.5000e-
004

0.0143 0.0143 0.0133 0.0133 0.0000 39.0887 39.0887 0.0110 0.0000 39.3632

Mitigated Construction On-Site
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3.2 Phase 1-4 Demolition - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 5.8000e-
004

4.7000e-
004

6.1200e-
003

2.0000e-
005

1.8900e-
003

1.0000e-
005

1.9000e-
003

5.0000e-
004

1.0000e-
005

5.1000e-
004

0.0000 1.5401 1.5401 4.0000e-
005

4.0000e-
005

1.5535

Total 5.8000e-
004

4.7000e-
004

6.1200e-
003

2.0000e-
005

1.8900e-
003

1.0000e-
005

1.9000e-
003

5.0000e-
004

1.0000e-
005

5.1000e-
004

0.0000 1.5401 1.5401 4.0000e-
005

4.0000e-
005

1.5535

Mitigated Construction Off-Site

3.3 Phase 1-4 Grading - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0966 0.0000 0.0966 0.0384 0.0000 0.0384 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0381 0.4079 0.3049 6.5000e-
004

0.0172 0.0172 0.0158 0.0158 0.0000 57.2613 57.2613 0.0185 0.0000 57.7243

Total 0.0381 0.4079 0.3049 6.5000e-
004

0.0966 0.0172 0.1138 0.0384 0.0158 0.0542 0.0000 57.2613 57.2613 0.0185 0.0000 57.7243

Unmitigated Construction On-Site
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3.3 Phase 1-4 Grading - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 7.1000e-
004

5.7000e-
004

7.4500e-
003

2.0000e-
005

2.3000e-
003

1.0000e-
005

2.3200e-
003

6.1000e-
004

1.0000e-
005

6.2000e-
004

0.0000 1.8750 1.8750 5.0000e-
005

5.0000e-
005

1.8912

Total 7.1000e-
004

5.7000e-
004

7.4500e-
003

2.0000e-
005

2.3000e-
003

1.0000e-
005

2.3200e-
003

6.1000e-
004

1.0000e-
005

6.2000e-
004

0.0000 1.8750 1.8750 5.0000e-
005

5.0000e-
005

1.8912

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0358 0.0000 0.0358 0.0142 0.0000 0.0142 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0381 0.4079 0.3049 6.5000e-
004

0.0172 0.0172 0.0158 0.0158 0.0000 57.2613 57.2613 0.0185 0.0000 57.7243

Total 0.0381 0.4079 0.3049 6.5000e-
004

0.0358 0.0172 0.0530 0.0142 0.0158 0.0300 0.0000 57.2613 57.2613 0.0185 0.0000 57.7243

Mitigated Construction On-Site
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3.3 Phase 1-4 Grading - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 7.1000e-
004

5.7000e-
004

7.4500e-
003

2.0000e-
005

2.3000e-
003

1.0000e-
005

2.3200e-
003

6.1000e-
004

1.0000e-
005

6.2000e-
004

0.0000 1.8750 1.8750 5.0000e-
005

5.0000e-
005

1.8912

Total 7.1000e-
004

5.7000e-
004

7.4500e-
003

2.0000e-
005

2.3000e-
003

1.0000e-
005

2.3200e-
003

6.1000e-
004

1.0000e-
005

6.2000e-
004

0.0000 1.8750 1.8750 5.0000e-
005

5.0000e-
005

1.8912

Mitigated Construction Off-Site

3.4 Phase 1-4 Paving - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0121 0.1224 0.1604 2.5000e-
004

6.2500e-
003

6.2500e-
003

5.7500e-
003

5.7500e-
003

0.0000 22.0303 22.0303 7.1300e-
003

0.0000 22.2084

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0121 0.1224 0.1604 2.5000e-
004

6.2500e-
003

6.2500e-
003

5.7500e-
003

5.7500e-
003

0.0000 22.0303 22.0303 7.1300e-
003

0.0000 22.2084

Unmitigated Construction On-Site
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3.4 Phase 1-4 Paving - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 5.5000e-
004

4.5000e-
004

5.8500e-
003

2.0000e-
005

1.8100e-
003

1.0000e-
005

1.8200e-
003

4.8000e-
004

1.0000e-
005

4.9000e-
004

0.0000 1.4732 1.4732 4.0000e-
005

4.0000e-
005

1.4860

Total 5.5000e-
004

4.5000e-
004

5.8500e-
003

2.0000e-
005

1.8100e-
003

1.0000e-
005

1.8200e-
003

4.8000e-
004

1.0000e-
005

4.9000e-
004

0.0000 1.4732 1.4732 4.0000e-
005

4.0000e-
005

1.4860

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0121 0.1224 0.1604 2.5000e-
004

6.2500e-
003

6.2500e-
003

5.7500e-
003

5.7500e-
003

0.0000 22.0303 22.0303 7.1300e-
003

0.0000 22.2084

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0121 0.1224 0.1604 2.5000e-
004

6.2500e-
003

6.2500e-
003

5.7500e-
003

5.7500e-
003

0.0000 22.0303 22.0303 7.1300e-
003

0.0000 22.2084

Mitigated Construction On-Site
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3.4 Phase 1-4 Paving - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 5.5000e-
004

4.5000e-
004

5.8500e-
003

2.0000e-
005

1.8100e-
003

1.0000e-
005

1.8200e-
003

4.8000e-
004

1.0000e-
005

4.9000e-
004

0.0000 1.4732 1.4732 4.0000e-
005

4.0000e-
005

1.4860

Total 5.5000e-
004

4.5000e-
004

5.8500e-
003

2.0000e-
005

1.8100e-
003

1.0000e-
005

1.8200e-
003

4.8000e-
004

1.0000e-
005

4.9000e-
004

0.0000 1.4732 1.4732 4.0000e-
005

4.0000e-
005

1.4860

Mitigated Construction Off-Site

3.5 Phase 1-4 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1305 1.1946 1.2518 2.0600e-
003

0.0619 0.0619 0.0582 0.0582 0.0000 177.2698 177.2698 0.0425 0.0000 178.3315

Total 0.1305 1.1946 1.2518 2.0600e-
003

0.0619 0.0619 0.0582 0.0582 0.0000 177.2698 177.2698 0.0425 0.0000 178.3315

Unmitigated Construction On-Site
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3.5 Phase 1-4 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0177 0.4782 0.1587 1.8700e-
003

0.0618 4.7700e-
003

0.0665 0.0178 4.5600e-
003

0.0224 0.0000 182.7379 182.7379 6.1100e-
003

0.0265 190.7925

Worker 0.0758 0.0612 0.8006 2.1800e-
003

0.2476 1.5100e-
003

0.2491 0.0658 1.3900e-
003

0.0671 0.0000 201.4901 201.4901 5.5400e-
003

5.4000e-
003

203.2376

Total 0.0935 0.5394 0.9594 4.0500e-
003

0.3094 6.2800e-
003

0.3156 0.0836 5.9500e-
003

0.0895 0.0000 384.2280 384.2280 0.0117 0.0319 394.0301

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1305 1.1946 1.2518 2.0600e-
003

0.0619 0.0619 0.0582 0.0582 0.0000 177.2696 177.2696 0.0425 0.0000 178.3313

Total 0.1305 1.1946 1.2518 2.0600e-
003

0.0619 0.0619 0.0582 0.0582 0.0000 177.2696 177.2696 0.0425 0.0000 178.3313

Mitigated Construction On-Site
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3.5 Phase 1-4 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0177 0.4782 0.1587 1.8700e-
003

0.0618 4.7700e-
003

0.0665 0.0178 4.5600e-
003

0.0224 0.0000 182.7379 182.7379 6.1100e-
003

0.0265 190.7925

Worker 0.0758 0.0612 0.8006 2.1800e-
003

0.2476 1.5100e-
003

0.2491 0.0658 1.3900e-
003

0.0671 0.0000 201.4901 201.4901 5.5400e-
003

5.4000e-
003

203.2376

Total 0.0935 0.5394 0.9594 4.0500e-
003

0.3094 6.2800e-
003

0.3156 0.0836 5.9500e-
003

0.0895 0.0000 384.2280 384.2280 0.0117 0.0319 394.0301

Mitigated Construction Off-Site

3.5 Phase 1-4 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1022 0.9350 1.0559 1.7500e-
003

0.0455 0.0455 0.0428 0.0428 0.0000 150.6731 150.6731 0.0358 0.0000 151.5692

Total 0.1022 0.9350 1.0559 1.7500e-
003

0.0455 0.0455 0.0428 0.0428 0.0000 150.6731 150.6731 0.0358 0.0000 151.5692

Unmitigated Construction On-Site
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3.5 Phase 1-4 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 8.9900e-
003

0.3170 0.1207 1.5200e-
003

0.0525 1.7600e-
003

0.0542 0.0151 1.6900e-
003

0.0168 0.0000 148.0724 148.0724 4.9600e-
003

0.0215 154.5899

Worker 0.0598 0.0460 0.6274 1.8000e-
003

0.2104 1.2100e-
003

0.2116 0.0559 1.1100e-
003

0.0570 0.0000 166.6977 166.6977 4.2300e-
003

4.2400e-
003

168.0658

Total 0.0688 0.3629 0.7481 3.3200e-
003

0.2628 2.9700e-
003

0.2658 0.0710 2.8000e-
003

0.0738 0.0000 314.7701 314.7701 9.1900e-
003

0.0257 322.6558

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1022 0.9350 1.0559 1.7500e-
003

0.0455 0.0455 0.0428 0.0428 0.0000 150.6729 150.6729 0.0358 0.0000 151.5690

Total 0.1022 0.9350 1.0559 1.7500e-
003

0.0455 0.0455 0.0428 0.0428 0.0000 150.6729 150.6729 0.0358 0.0000 151.5690

Mitigated Construction On-Site
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3.5 Phase 1-4 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 8.9900e-
003

0.3170 0.1207 1.5200e-
003

0.0525 1.7600e-
003

0.0542 0.0151 1.6900e-
003

0.0168 0.0000 148.0724 148.0724 4.9600e-
003

0.0215 154.5899

Worker 0.0598 0.0460 0.6274 1.8000e-
003

0.2104 1.2100e-
003

0.2116 0.0559 1.1100e-
003

0.0570 0.0000 166.6977 166.6977 4.2300e-
003

4.2400e-
003

168.0658

Total 0.0688 0.3629 0.7481 3.3200e-
003

0.2628 2.9700e-
003

0.2658 0.0710 2.8000e-
003

0.0738 0.0000 314.7701 314.7701 9.1900e-
003

0.0257 322.6558

Mitigated Construction Off-Site

3.6 Phase 1-4 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.0320 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 4.5000e-
003

0.0310 0.0399 7.0000e-
005

1.8000e-
003

1.8000e-
003

1.8000e-
003

1.8000e-
003

0.0000 5.6172 5.6172 3.7000e-
004

0.0000 5.6263

Total 0.0365 0.0310 0.0399 7.0000e-
005

1.8000e-
003

1.8000e-
003

1.8000e-
003

1.8000e-
003

0.0000 5.6172 5.6172 3.7000e-
004

0.0000 5.6263

Unmitigated Construction On-Site
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3.6 Phase 1-4 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 4.3600e-
003

3.5200e-
003

0.0461 1.3000e-
004

0.0142 9.0000e-
005

0.0143 3.7800e-
003

8.0000e-
005

3.8600e-
003

0.0000 11.5890 11.5890 3.2000e-
004

3.1000e-
004

11.6895

Total 4.3600e-
003

3.5200e-
003

0.0461 1.3000e-
004

0.0142 9.0000e-
005

0.0143 3.7800e-
003

8.0000e-
005

3.8600e-
003

0.0000 11.5890 11.5890 3.2000e-
004

3.1000e-
004

11.6895

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.0320 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 4.5000e-
003

0.0310 0.0399 7.0000e-
005

1.8000e-
003

1.8000e-
003

1.8000e-
003

1.8000e-
003

0.0000 5.6172 5.6172 3.7000e-
004

0.0000 5.6263

Total 0.0365 0.0310 0.0399 7.0000e-
005

1.8000e-
003

1.8000e-
003

1.8000e-
003

1.8000e-
003

0.0000 5.6172 5.6172 3.7000e-
004

0.0000 5.6263

Mitigated Construction On-Site
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3.6 Phase 1-4 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 4.3600e-
003

3.5200e-
003

0.0461 1.3000e-
004

0.0142 9.0000e-
005

0.0143 3.7800e-
003

8.0000e-
005

3.8600e-
003

0.0000 11.5890 11.5890 3.2000e-
004

3.1000e-
004

11.6895

Total 4.3600e-
003

3.5200e-
003

0.0461 1.3000e-
004

0.0142 9.0000e-
005

0.0143 3.7800e-
003

8.0000e-
005

3.8600e-
003

0.0000 11.5890 11.5890 3.2000e-
004

3.1000e-
004

11.6895

Mitigated Construction Off-Site

3.7 Phase 5-7 Demolition - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 2.1400e-
003

0.0000 2.1400e-
003

3.2000e-
004

0.0000 3.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0250 0.2363 0.2161 4.3000e-
004

0.0110 0.0110 0.0102 0.0102 0.0000 37.3913 37.3913 0.0105 0.0000 37.6531

Total 0.0250 0.2363 0.2161 4.3000e-
004

2.1400e-
003

0.0110 0.0131 3.2000e-
004

0.0102 0.0105 0.0000 37.3913 37.3913 0.0105 0.0000 37.6531

Unmitigated Construction On-Site
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3.7 Phase 5-7 Demolition - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 3.0000e-
005

1.4600e-
003

5.0000e-
004

1.0000e-
005

1.7000e-
004

1.0000e-
005

1.8000e-
004

5.0000e-
005

1.0000e-
005

6.0000e-
005

0.0000 0.5964 0.5964 3.0000e-
005

9.0000e-
005

0.6254

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 5.1000e-
004

4.0000e-
004

5.4000e-
003

2.0000e-
005

1.8100e-
003

1.0000e-
005

1.8200e-
003

4.8000e-
004

1.0000e-
005

4.9000e-
004

0.0000 1.4344 1.4344 4.0000e-
005

4.0000e-
005

1.4462

Total 5.4000e-
004

1.8600e-
003

5.9000e-
003

3.0000e-
005

1.9800e-
003

2.0000e-
005

2.0000e-
003

5.3000e-
004

2.0000e-
005

5.5000e-
004

0.0000 2.0308 2.0308 7.0000e-
005

1.3000e-
004

2.0716

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 7.9000e-
004

0.0000 7.9000e-
004

1.2000e-
004

0.0000 1.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0250 0.2363 0.2161 4.3000e-
004

0.0110 0.0110 0.0102 0.0102 0.0000 37.3912 37.3912 0.0105 0.0000 37.6530

Total 0.0250 0.2363 0.2161 4.3000e-
004

7.9000e-
004

0.0110 0.0118 1.2000e-
004

0.0102 0.0103 0.0000 37.3912 37.3912 0.0105 0.0000 37.6530

Mitigated Construction On-Site
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3.7 Phase 5-7 Demolition - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 3.0000e-
005

1.4600e-
003

5.0000e-
004

1.0000e-
005

1.7000e-
004

1.0000e-
005

1.8000e-
004

5.0000e-
005

1.0000e-
005

6.0000e-
005

0.0000 0.5964 0.5964 3.0000e-
005

9.0000e-
005

0.6254

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 5.1000e-
004

4.0000e-
004

5.4000e-
003

2.0000e-
005

1.8100e-
003

1.0000e-
005

1.8200e-
003

4.8000e-
004

1.0000e-
005

4.9000e-
004

0.0000 1.4344 1.4344 4.0000e-
005

4.0000e-
005

1.4462

Total 5.4000e-
004

1.8600e-
003

5.9000e-
003

3.0000e-
005

1.9800e-
003

2.0000e-
005

2.0000e-
003

5.3000e-
004

2.0000e-
005

5.5000e-
004

0.0000 2.0308 2.0308 7.0000e-
005

1.3000e-
004

2.0716

Mitigated Construction Off-Site

3.8 Phase 5-7 Grading - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.2054 0.0000 0.2054 0.0808 0.0000 0.0808 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0731 0.7593 0.6171 1.3700e-
003

0.0313 0.0313 0.0288 0.0288 0.0000 119.9775 119.9775 0.0388 0.0000 120.9475

Total 0.0731 0.7593 0.6171 1.3700e-
003

0.2054 0.0313 0.2368 0.0808 0.0288 0.1097 0.0000 119.9775 119.9775 0.0388 0.0000 120.9475

Unmitigated Construction On-Site
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3.8 Phase 5-7 Grading - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 5.2700e-
003

0.3774 0.0877 1.7800e-
003

0.0545 2.8800e-
003

0.0573 0.0150 2.7500e-
003

0.0177 0.0000 177.2147 177.2147 9.9300e-
003

0.0282 185.8541

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.3700e-
003

1.0600e-
003

0.0144 4.0000e-
005

4.8300e-
003

3.0000e-
005

4.8600e-
003

1.2800e-
003

3.0000e-
005

1.3100e-
003

0.0000 3.8251 3.8251 1.0000e-
004

1.0000e-
004

3.8565

Total 6.6400e-
003

0.3785 0.1021 1.8200e-
003

0.0593 2.9100e-
003

0.0622 0.0162 2.7800e-
003

0.0190 0.0000 181.0398 181.0398 0.0100 0.0283 189.7106

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0761 0.0000 0.0761 0.0300 0.0000 0.0300 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0731 0.7593 0.6171 1.3700e-
003

0.0313 0.0313 0.0288 0.0288 0.0000 119.9773 119.9773 0.0388 0.0000 120.9474

Total 0.0731 0.7593 0.6171 1.3700e-
003

0.0761 0.0313 0.1075 0.0300 0.0288 0.0588 0.0000 119.9773 119.9773 0.0388 0.0000 120.9474

Mitigated Construction On-Site
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3.8 Phase 5-7 Grading - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 5.2700e-
003

0.3774 0.0877 1.7800e-
003

0.0545 2.8800e-
003

0.0573 0.0150 2.7500e-
003

0.0177 0.0000 177.2147 177.2147 9.9300e-
003

0.0282 185.8541

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.3700e-
003

1.0600e-
003

0.0144 4.0000e-
005

4.8300e-
003

3.0000e-
005

4.8600e-
003

1.2800e-
003

3.0000e-
005

1.3100e-
003

0.0000 3.8251 3.8251 1.0000e-
004

1.0000e-
004

3.8565

Total 6.6400e-
003

0.3785 0.1021 1.8200e-
003

0.0593 2.9100e-
003

0.0622 0.0162 2.7800e-
003

0.0190 0.0000 181.0398 181.0398 0.0100 0.0283 189.7106

Mitigated Construction Off-Site

3.9 Phase 5-7 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0222 0.2191 0.3136 4.9000e-
004

0.0110 0.0110 0.0101 0.0101 0.0000 43.0578 43.0578 0.0139 0.0000 43.4059

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0222 0.2191 0.3136 4.9000e-
004

0.0110 0.0110 0.0101 0.0101 0.0000 43.0578 43.0578 0.0139 0.0000 43.4059

Unmitigated Construction On-Site
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3.9 Phase 5-7 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.0100e-
003

7.7000e-
004

0.0106 3.0000e-
005

3.5400e-
003

2.0000e-
005

3.5600e-
003

9.4000e-
004

2.0000e-
005

9.6000e-
004

0.0000 2.8037 2.8037 7.0000e-
005

7.0000e-
005

2.8267

Total 1.0100e-
003

7.7000e-
004

0.0106 3.0000e-
005

3.5400e-
003

2.0000e-
005

3.5600e-
003

9.4000e-
004

2.0000e-
005

9.6000e-
004

0.0000 2.8037 2.8037 7.0000e-
005

7.0000e-
005

2.8267

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0222 0.2191 0.3136 4.9000e-
004

0.0110 0.0110 0.0101 0.0101 0.0000 43.0577 43.0577 0.0139 0.0000 43.4059

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0222 0.2191 0.3136 4.9000e-
004

0.0110 0.0110 0.0101 0.0101 0.0000 43.0577 43.0577 0.0139 0.0000 43.4059

Mitigated Construction On-Site
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3.9 Phase 5-7 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.0100e-
003

7.7000e-
004

0.0106 3.0000e-
005

3.5400e-
003

2.0000e-
005

3.5600e-
003

9.4000e-
004

2.0000e-
005

9.6000e-
004

0.0000 2.8037 2.8037 7.0000e-
005

7.0000e-
005

2.8267

Total 1.0100e-
003

7.7000e-
004

0.0106 3.0000e-
005

3.5400e-
003

2.0000e-
005

3.5600e-
003

9.4000e-
004

2.0000e-
005

9.6000e-
004

0.0000 2.8037 2.8037 7.0000e-
005

7.0000e-
005

2.8267

Mitigated Construction Off-Site

3.10 Phase 5-7 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0338 0.3093 0.3493 5.8000e-
004

0.0150 0.0150 0.0142 0.0142 0.0000 49.8380 49.8380 0.0119 0.0000 50.1344

Total 0.0338 0.3093 0.3493 5.8000e-
004

0.0150 0.0150 0.0142 0.0142 0.0000 49.8380 49.8380 0.0119 0.0000 50.1344

Unmitigated Construction On-Site
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3.10 Phase 5-7 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 2.9700e-
003

0.1048 0.0399 5.0000e-
004

0.0174 5.8000e-
004

0.0179 5.0100e-
003

5.6000e-
004

5.5700e-
003

0.0000 48.9778 48.9778 1.6400e-
003

7.1000e-
003

51.1336

Worker 0.0198 0.0152 0.2075 5.9000e-
004

0.0696 4.0000e-
004

0.0700 0.0185 3.7000e-
004

0.0189 0.0000 55.1385 55.1385 1.4000e-
003

1.4000e-
003

55.5910

Total 0.0228 0.1201 0.2474 1.0900e-
003

0.0870 9.8000e-
004

0.0879 0.0235 9.3000e-
004

0.0244 0.0000 104.1163 104.1163 3.0400e-
003

8.5000e-
003

106.7246

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0338 0.3093 0.3493 5.8000e-
004

0.0150 0.0150 0.0142 0.0142 0.0000 49.8380 49.8380 0.0119 0.0000 50.1344

Total 0.0338 0.3093 0.3493 5.8000e-
004

0.0150 0.0150 0.0142 0.0142 0.0000 49.8380 49.8380 0.0119 0.0000 50.1344

Mitigated Construction On-Site
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3.10 Phase 5-7 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 2.9700e-
003

0.1048 0.0399 5.0000e-
004

0.0174 5.8000e-
004

0.0179 5.0100e-
003

5.6000e-
004

5.5700e-
003

0.0000 48.9778 48.9778 1.6400e-
003

7.1000e-
003

51.1336

Worker 0.0198 0.0152 0.2075 5.9000e-
004

0.0696 4.0000e-
004

0.0700 0.0185 3.7000e-
004

0.0189 0.0000 55.1385 55.1385 1.4000e-
003

1.4000e-
003

55.5910

Total 0.0228 0.1201 0.2474 1.0900e-
003

0.0870 9.8000e-
004

0.0879 0.0235 9.3000e-
004

0.0244 0.0000 104.1163 104.1163 3.0400e-
003

8.5000e-
003

106.7246

Mitigated Construction Off-Site

3.10 Phase 5-7 Building Construction - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1928 1.7611 2.1179 3.5300e-
003

0.0803 0.0803 0.0756 0.0756 0.0000 303.7223 303.7223 0.0718 0.0000 305.5179

Total 0.1928 1.7611 2.1179 3.5300e-
003

0.0803 0.0803 0.0756 0.0756 0.0000 303.7223 303.7223 0.0718 0.0000 305.5179

Unmitigated Construction On-Site
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3.10 Phase 5-7 Building Construction - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0177 0.6417 0.2392 3.0100e-
003

0.1057 3.5600e-
003

0.1093 0.0305 3.4100e-
003

0.0339 0.0000 294.1334 294.1334 0.0100 0.0427 307.1013

Worker 0.1127 0.0828 1.1800 3.5100e-
003

0.4240 2.3300e-
003

0.4263 0.1126 2.1500e-
003

0.1148 0.0000 328.7411 328.7411 7.7300e-
003

7.9400e-
003

331.3017

Total 0.1304 0.7245 1.4192 6.5200e-
003

0.5297 5.8900e-
003

0.5356 0.1431 5.5600e-
003

0.1487 0.0000 622.8746 622.8746 0.0177 0.0506 638.4030

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1928 1.7611 2.1179 3.5300e-
003

0.0803 0.0803 0.0756 0.0756 0.0000 303.7220 303.7220 0.0718 0.0000 305.5175

Total 0.1928 1.7611 2.1179 3.5300e-
003

0.0803 0.0803 0.0756 0.0756 0.0000 303.7220 303.7220 0.0718 0.0000 305.5175

Mitigated Construction On-Site
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3.10 Phase 5-7 Building Construction - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0177 0.6417 0.2392 3.0100e-
003

0.1057 3.5600e-
003

0.1093 0.0305 3.4100e-
003

0.0339 0.0000 294.1334 294.1334 0.0100 0.0427 307.1013

Worker 0.1127 0.0828 1.1800 3.5100e-
003

0.4240 2.3300e-
003

0.4263 0.1126 2.1500e-
003

0.1148 0.0000 328.7411 328.7411 7.7300e-
003

7.9400e-
003

331.3017

Total 0.1304 0.7245 1.4192 6.5200e-
003

0.5297 5.8900e-
003

0.5356 0.1431 5.5600e-
003

0.1487 0.0000 622.8746 622.8746 0.0177 0.0506 638.4030

Mitigated Construction Off-Site

3.10 Phase 5-7 Building Construction - 2025

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1785 1.6273 2.0991 3.5200e-
003

0.0689 0.0689 0.0648 0.0648 0.0000 302.6549 302.6549 0.0711 0.0000 304.4335

Total 0.1785 1.6273 2.0991 3.5200e-
003

0.0689 0.0689 0.0648 0.0648 0.0000 302.6549 302.6549 0.0711 0.0000 304.4335

Unmitigated Construction On-Site
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3.10 Phase 5-7 Building Construction - 2025

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0172 0.6362 0.2347 2.9400e-
003

0.1053 3.5600e-
003

0.1089 0.0304 3.4000e-
003

0.0338 0.0000 287.6735 287.6735 0.0100 0.0418 300.3755

Worker 0.1053 0.0741 1.0979 3.3800e-
003

0.4224 2.2200e-
003

0.4246 0.1122 2.0400e-
003

0.1142 0.0000 319.4836 319.4836 6.9600e-
003

7.4000e-
003

321.8619

Total 0.1225 0.7103 1.3326 6.3200e-
003

0.5277 5.7800e-
003

0.5335 0.1426 5.4400e-
003

0.1480 0.0000 607.1571 607.1571 0.0170 0.0492 622.2374

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1784 1.6273 2.0991 3.5200e-
003

0.0689 0.0689 0.0648 0.0648 0.0000 302.6545 302.6545 0.0711 0.0000 304.4331

Total 0.1784 1.6273 2.0991 3.5200e-
003

0.0689 0.0689 0.0648 0.0648 0.0000 302.6545 302.6545 0.0711 0.0000 304.4331

Mitigated Construction On-Site
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3.10 Phase 5-7 Building Construction - 2025

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0172 0.6362 0.2347 2.9400e-
003

0.1053 3.5600e-
003

0.1089 0.0304 3.4000e-
003

0.0338 0.0000 287.6735 287.6735 0.0100 0.0418 300.3755

Worker 0.1053 0.0741 1.0979 3.3800e-
003

0.4224 2.2200e-
003

0.4246 0.1122 2.0400e-
003

0.1142 0.0000 319.4836 319.4836 6.9600e-
003

7.4000e-
003

321.8619

Total 0.1225 0.7103 1.3326 6.3200e-
003

0.5277 5.7800e-
003

0.5335 0.1426 5.4400e-
003

0.1480 0.0000 607.1571 607.1571 0.0170 0.0492 622.2374

Mitigated Construction Off-Site

3.10 Phase 5-7 Building Construction - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0732 0.6671 0.8605 1.4400e-
003

0.0282 0.0282 0.0266 0.0266 0.0000 124.0769 124.0769 0.0292 0.0000 124.8061

Total 0.0732 0.6671 0.8605 1.4400e-
003

0.0282 0.0282 0.0266 0.0266 0.0000 124.0769 124.0769 0.0292 0.0000 124.8061

Unmitigated Construction On-Site
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3.10 Phase 5-7 Building Construction - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 6.9100e-
003

0.2590 0.0951 1.1800e-
003

0.0432 1.4500e-
003

0.0446 0.0125 1.3900e-
003

0.0139 0.0000 115.7245 115.7245 4.1100e-
003

0.0168 120.8411

Worker 0.0407 0.0276 0.4235 1.3400e-
003

0.1732 8.6000e-
004

0.1740 0.0460 7.9000e-
004

0.0468 0.0000 127.9986 127.9986 2.6000e-
003

2.8600e-
003

128.9155

Total 0.0476 0.2866 0.5186 2.5200e-
003

0.2163 2.3100e-
003

0.2187 0.0585 2.1800e-
003

0.0606 0.0000 243.7231 243.7231 6.7100e-
003

0.0197 249.7566

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0732 0.6671 0.8605 1.4400e-
003

0.0282 0.0282 0.0266 0.0266 0.0000 124.0768 124.0768 0.0292 0.0000 124.8059

Total 0.0732 0.6671 0.8605 1.4400e-
003

0.0282 0.0282 0.0266 0.0266 0.0000 124.0768 124.0768 0.0292 0.0000 124.8059

Mitigated Construction On-Site
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3.10 Phase 5-7 Building Construction - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 6.9100e-
003

0.2590 0.0951 1.1800e-
003

0.0432 1.4500e-
003

0.0446 0.0125 1.3900e-
003

0.0139 0.0000 115.7245 115.7245 4.1100e-
003

0.0168 120.8411

Worker 0.0407 0.0276 0.4235 1.3400e-
003

0.1732 8.6000e-
004

0.1740 0.0460 7.9000e-
004

0.0468 0.0000 127.9986 127.9986 2.6000e-
003

2.8600e-
003

128.9155

Total 0.0476 0.2866 0.5186 2.5200e-
003

0.2163 2.3100e-
003

0.2187 0.0585 2.1800e-
003

0.0606 0.0000 243.7231 243.7231 6.7100e-
003

0.0197 249.7566

Mitigated Construction Off-Site

3.11 Phase 5-7 Architectural Coating - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.7380 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 7.5200e-
003

0.0504 0.0796 1.3000e-
004

2.2700e-
003

2.2700e-
003

2.2700e-
003

2.2700e-
003

0.0000 11.2343 11.2343 6.1000e-
004

0.0000 11.2496

Total 0.7455 0.0504 0.0796 1.3000e-
004

2.2700e-
003

2.2700e-
003

2.2700e-
003

2.2700e-
003

0.0000 11.2343 11.2343 6.1000e-
004

0.0000 11.2496

Unmitigated Construction On-Site
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3.11 Phase 5-7 Architectural Coating - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 6.6900e-
003

4.5400e-
003

0.0697 2.2000e-
004

0.0285 1.4000e-
004

0.0286 7.5600e-
003

1.3000e-
004

7.6900e-
003

0.0000 21.0540 21.0540 4.3000e-
004

4.7000e-
004

21.2048

Total 6.6900e-
003

4.5400e-
003

0.0697 2.2000e-
004

0.0285 1.4000e-
004

0.0286 7.5600e-
003

1.3000e-
004

7.6900e-
003

0.0000 21.0540 21.0540 4.3000e-
004

4.7000e-
004

21.2048

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.7380 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 7.5200e-
003

0.0504 0.0796 1.3000e-
004

2.2700e-
003

2.2700e-
003

2.2700e-
003

2.2700e-
003

0.0000 11.2343 11.2343 6.1000e-
004

0.0000 11.2496

Total 0.7455 0.0504 0.0796 1.3000e-
004

2.2700e-
003

2.2700e-
003

2.2700e-
003

2.2700e-
003

0.0000 11.2343 11.2343 6.1000e-
004

0.0000 11.2496

Mitigated Construction On-Site
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3.11 Phase 5-7 Architectural Coating - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 6.6900e-
003

4.5400e-
003

0.0697 2.2000e-
004

0.0285 1.4000e-
004

0.0286 7.5600e-
003

1.3000e-
004

7.6900e-
003

0.0000 21.0540 21.0540 4.3000e-
004

4.7000e-
004

21.2048

Total 6.6900e-
003

4.5400e-
003

0.0697 2.2000e-
004

0.0285 1.4000e-
004

0.0286 7.5600e-
003

1.3000e-
004

7.6900e-
003

0.0000 21.0540 21.0540 4.3000e-
004

4.7000e-
004

21.2048

Mitigated Construction Off-Site

4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 1.1667 0.9074 7.7335 0.0118 1.2803 9.9700e-
003

1.2902 0.3417 9.2600e-
003

0.3509 0.0000 1,131.439
7

1,131.439
7

0.1193 0.0737 1,156.377
4

Unmitigated 1.1667 0.9074 7.7335 0.0118 1.2803 9.9700e-
003

1.2902 0.3417 9.2600e-
003

0.3509 0.0000 1,131.439
7

1,131.439
7

0.1193 0.0737 1,156.377
4

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Hospital 4,464.39 4,464.39 4464.39 3,400,436 3,400,436

Unenclosed Parking with Elevator 0.00 0.00 0.00

Total 4,464.39 4,464.39 4,464.39 3,400,436 3,400,436

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Hospital 3.26 1.65 1.35 64.90 16.10 19.00 73 25 2

Unenclosed Parking with 
Elevator

16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

4.4 Fleet Mix

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Hospital 0.540015 0.063309 0.186717 0.127205 0.023780 0.006682 0.012512 0.009167 0.000820 0.000485 0.025014 0.000756 0.003538

Unenclosed Parking with Elevator 0.540015 0.063309 0.186717 0.127205 0.023780 0.006682 0.012512 0.009167 0.000820 0.000485 0.025014 0.000756 0.003538

5.0 Energy Detail
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 1,909.147
3

1,909.147
3

0.0969 0.0118 1,915.071
5

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 1,909.147
3

1,909.147
3

0.0969 0.0118 1,915.071
5

NaturalGas 
Mitigated

0.1285 1.1681 0.9812 7.0100e-
003

0.0888 0.0888 0.0888 0.0888 0.0000 1,271.571
0

1,271.571
0

0.0244 0.0233 1,279.127
4

NaturalGas 
Unmitigated

0.1285 1.1681 0.9812 7.0100e-
003

0.0888 0.0888 0.0888 0.0888 0.0000 1,271.571
0

1,271.571
0

0.0244 0.0233 1,279.127
4

5.1 Mitigation Measures Energy

Historical Energy Use: N
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Hospital 2.38283e
+007

0.1285 1.1681 0.9812 7.0100e-
003

0.0888 0.0888 0.0888 0.0888 0.0000 1,271.571
0

1,271.571
0

0.0244 0.0233 1,279.127
4

Unenclosed 
Parking with 

Elevator

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.1285 1.1681 0.9812 7.0100e-
003

0.0888 0.0888 0.0888 0.0888 0.0000 1,271.571
0

1,271.571
0

0.0244 0.0233 1,279.127
4

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Hospital 2.38283e
+007

0.1285 1.1681 0.9812 7.0100e-
003

0.0888 0.0888 0.0888 0.0888 0.0000 1,271.571
0

1,271.571
0

0.0244 0.0233 1,279.127
4

Unenclosed 
Parking with 

Elevator

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.1285 1.1681 0.9812 7.0100e-
003

0.0888 0.0888 0.0888 0.0888 0.0000 1,271.571
0

1,271.571
0

0.0244 0.0233 1,279.127
4

Mitigated
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6.0 Area Detail

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Hospital 5.58213e
+006

1,645.807
7

0.0836 0.0101 1,650.914
7

Unenclosed 
Parking with 

Elevator

893176 263.3396 0.0134 1.6200e-
003

264.1568

Total 1,909.147
3

0.0969 0.0118 1,915.071
5

Unmitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Hospital 5.58213e
+006

1,645.807
7

0.0836 0.0101 1,650.914
7

Unenclosed 
Parking with 

Elevator

893176 263.3396 0.0134 1.6200e-
003

264.1568

Total 1,909.147
3

0.0969 0.0118 1,915.071
5

Mitigated
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6.1 Mitigation Measures Area

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 1.2591 1.7000e-
004

0.0187 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0000 0.0365 0.0365 9.0000e-
005

0.0000 0.0388

Unmitigated 1.2591 1.7000e-
004

0.0187 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0000 0.0365 0.0365 9.0000e-
005

0.0000 0.0388

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0770 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

1.1804 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.7200e-
003

1.7000e-
004

0.0187 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0000 0.0365 0.0365 9.0000e-
005

0.0000 0.0388

Total 1.2591 1.7000e-
004

0.0187 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0000 0.0365 0.0365 9.0000e-
005

0.0000 0.0388

Unmitigated
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Install Low Flow Bathroom Faucet

Install Low Flow Kitchen Faucet

Install Low Flow Toilet

Install Low Flow Shower

7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0770 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

1.1804 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.7200e-
003

1.7000e-
004

0.0187 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0000 0.0365 0.0365 9.0000e-
005

0.0000 0.0388

Total 1.2591 1.7000e-
004

0.0187 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0000 0.0365 0.0365 9.0000e-
005

0.0000 0.0388

Mitigated
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Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 157.7880 1.0491 0.0255 191.6151

Unmitigated 191.0025 1.3111 0.0318 233.2670

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Hospital 39.9568 / 
7.61081

191.0025 1.3111 0.0318 233.2670

Unenclosed 
Parking with 

Elevator

0 / 0 0.0000 0.0000 0.0000 0.0000

Total 191.0025 1.3111 0.0318 233.2670

Unmitigated
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7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Hospital 31.9654 / 
7.61081

157.7880 1.0491 0.0255 191.6151

Unenclosed 
Parking with 

Elevator

0 / 0 0.0000 0.0000 0.0000 0.0000

Total 157.7880 1.0491 0.0255 191.6151

Mitigated

8.1 Mitigation Measures Waste

Institute Recycling and Composting Services

8.0 Waste Detail
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Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 349.0470 20.6281 0.0000 864.7492

 Unmitigated 698.0940 41.2562 0.0000 1,729.498
4

Category/Year

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Hospital 3439.04 698.0940 41.2562 0.0000 1,729.498
4

Unenclosed 
Parking with 

Elevator

0 0.0000 0.0000 0.0000 0.0000

Total 698.0940 41.2562 0.0000 1,729.498
4

Unmitigated
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11.0 Vegetation

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Hospital 1719.52 349.0470 20.6281 0.0000 864.7492

Unenclosed 
Parking with 

Elevator

0 0.0000 0.0000 0.0000 0.0000

Total 349.0470 20.6281 0.0000 864.7492

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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Kaiser Riverside Medical Center Expansion
South Coast AQMD Air District, Winter

Project Characteristics - CO2 intensity factor from City's CAP Appendix C Figure 2

Land Use - 

Construction Phase - per construction questionnaire

Trips and VMT - Demolition: 200 tons waste * 2 cy/ton / 10 cy/truck = 40 trips.
Grading: 52,150 cy / 14 cy/truck = 3725 trips.
Hauling trip distance would be 10 miles for demolition and 34 miles for grading per applicant.

Demolition - 

Grading - Total 52,150 cy soil export during Phase 5-7

Architectural Coating - SCAQMD Rule 1113.
Phase 1-4 for parking, Phase 5-7 for non-residential

Vehicle Trips - Based on trip generation and VMT from TIA

Area Coating - SCAQMD Rule 1113

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Hospital 318.43 1000sqft 7.31 318,433.00 0

Unenclosed Parking with Elevator 1,151.00 Space 10.36 460,400.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.2 31

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Riverside Public Utilities/City of Riverside

2027Operational Year

CO2 Intensity 
(lb/MWhr)

650 0.033CH4 Intensity 
(lb/MWhr)

0.004N2O Intensity 
(lb/MWhr)

CalEEMod Version: CalEEMod.2020.4.0 Date: 9/2/2021 3:27 PMPage 1 of 43

Kaiser Riverside Medical Center Expansion - South Coast AQMD Air District, Winter

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied



Construction Off-road Equipment Mitigation - SCAQMD Rule 403

Area Mitigation - 

Water Mitigation - 2019 CALGreen Code

Waste Mitigation - AB 341

Table Name Column Name Default Value New Value

tblArchitecturalCoating ConstArea_Nonresidential_Exterior 159,217.00 0.00

tblArchitecturalCoating ConstArea_Nonresidential_Interior 477,650.00 0.00

tblArchitecturalCoating ConstArea_Parking 27,624.00 0.00

tblArchitecturalCoating EF_Nonresidential_Exterior 100.00 50.00

tblArchitecturalCoating EF_Nonresidential_Exterior 100.00 50.00

tblArchitecturalCoating EF_Nonresidential_Interior 100.00 50.00

tblArchitecturalCoating EF_Nonresidential_Interior 100.00 50.00

tblArchitecturalCoating EF_Parking 100.00 50.00

tblArchitecturalCoating EF_Parking 100.00 50.00

tblAreaCoating Area_EF_Nonresidential_Exterior 100 50

tblAreaCoating Area_EF_Nonresidential_Interior 100 50

tblAreaCoating Area_EF_Parking 100 50

tblAreaMitigation UseLowVOCPaintNonresidentialExteriorV
alue

50 100

tblAreaMitigation UseLowVOCPaintNonresidentialInteriorV
alue

50 100

tblAreaMitigation UseLowVOCPaintParkingValue 50 100

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15

tblConstructionPhase NumDays 20.00 88.00

tblConstructionPhase NumDays 20.00 44.00

tblConstructionPhase NumDays 300.00 283.00

tblConstructionPhase NumDays 300.00 673.00

tblConstructionPhase NumDays 20.00 23.00

tblConstructionPhase NumDays 20.00 22.00

tblConstructionPhase NumDays 30.00 21.00
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2.0 Emissions Summary

tblConstructionPhase NumDays 30.00 44.00

tblConstructionPhase NumDays 20.00 22.00

tblConstructionPhase NumDays 20.00 43.00

tblGrading MaterialExported 0.00 52,150.00

tblLandUse LandUseSquareFeet 318,430.00 318,433.00

tblProjectCharacteristics CO2IntensityFactor 789.98 650

tblTripsAndVMT HaulingTripLength 20.00 10.00

tblTripsAndVMT HaulingTripLength 20.00 34.00

tblTripsAndVMT HaulingTripNumber 738.00 0.00

tblTripsAndVMT HaulingTripNumber 20.00 40.00

tblTripsAndVMT HaulingTripNumber 369.00 3,725.00

tblVehicleTrips CC_TL 8.40 1.65

tblVehicleTrips CNW_TL 6.90 1.35

tblVehicleTrips CW_TL 16.60 3.26

tblVehicleTrips ST_TR 7.72 14.02

tblVehicleTrips SU_TR 6.77 14.02

tblVehicleTrips WD_TR 10.72 14.02
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2022 4.8776 38.8965 32.5075 0.0881 9.4271 1.6362 11.0634 3.7130 1.5053 5.2184 0.0000 8,901.008
3

8,901.008
3

1.9496 0.4741 9,062.625
9

2023 5.0253 51.5636 47.6888 0.1447 12.0773 1.7448 13.6340 4.4229 1.6312 5.8599 0.0000 15,083.07
72

15,083.07
72

2.4465 1.4162 15,566.26
19

2024 2.5352 18.9609 26.7879 0.0764 4.1170 0.6584 4.7754 1.1105 0.6194 1.7298 0.0000 7,757.905
3

7,757.905
3

0.7533 0.4253 7,903.485
5

2025 2.3717 17.9015 26.1009 0.0750 4.1170 0.5719 4.6889 1.1105 0.5380 1.6485 0.0000 7,647.088
0

7,647.088
0

0.7440 0.4149 7,789.321
0

2026 17.1083 17.8165 25.5963 0.0738 4.1170 0.5710 4.6880 1.1105 0.5372 1.6476 0.0000 7,541.155
8

7,541.155
8

0.7388 0.4051 7,680.340
0

Maximum 17.1083 51.5636 47.6888 0.1447 12.0773 1.7448 13.6340 4.4229 1.6312 5.8599 0.0000 15,083.07
72

15,083.07
72

2.4465 1.4162 15,566.26
19

Unmitigated Construction
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2022 4.8776 38.8965 32.5075 0.0881 4.7765 1.6362 5.7534 1.4130 1.5053 2.9183 0.0000 8,901.008
3

8,901.008
3

1.9496 0.4741 9,062.625
9

2023 5.0253 51.5636 47.6888 0.1447 6.1993 1.7448 7.7559 2.1101 1.6312 3.5470 0.0000 15,083.07
72

15,083.07
72

2.4465 1.4162 15,566.26
19

2024 2.5352 18.9609 26.7879 0.0764 4.1170 0.6584 4.7754 1.1105 0.6194 1.7298 0.0000 7,757.905
3

7,757.905
3

0.7533 0.4253 7,903.485
5

2025 2.3717 17.9015 26.1009 0.0750 4.1170 0.5719 4.6889 1.1105 0.5380 1.6485 0.0000 7,647.088
0

7,647.088
0

0.7440 0.4149 7,789.321
0

2026 17.1083 17.8165 25.5963 0.0738 4.1170 0.5710 4.6880 1.1105 0.5372 1.6476 0.0000 7,541.155
8

7,541.155
8

0.7388 0.4051 7,680.340
0

Maximum 17.1083 51.5636 47.6888 0.1447 6.1993 1.7448 7.7559 2.1101 1.6312 3.5470 0.0000 15,083.07
72

15,083.07
72

2.4465 1.4162 15,566.26
19

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 31.10 0.00 28.80 40.23 0.00 28.64 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 6.9037 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Energy 0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

Mobile 6.5704 4.9948 42.6721 0.0641 7.1656 0.0549 7.2205 1.9096 0.0510 1.9606 6,787.905
3

6,787.905
3

0.7310 0.4478 6,939.612
0

Total 14.1782 11.3965 48.1980 0.1025 7.1656 0.5418 7.7074 1.9096 0.5379 2.4475 14,468.59
47

14,468.59
47

0.8790 0.5886 14,665.96
29

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 6.9037 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Energy 0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

Mobile 6.5704 4.9948 42.6721 0.0641 7.1656 0.0549 7.2205 1.9096 0.0510 1.9606 6,787.905
3

6,787.905
3

0.7310 0.4478 6,939.612
0

Total 14.1782 11.3965 48.1980 0.1025 7.1656 0.5418 7.7074 1.9096 0.5379 2.4475 14,468.59
47

14,468.59
47

0.8790 0.5886 14,665.96
29

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Phase 1-4 Demolition Demolition 3/1/2022 3/31/2022 5 23

2 Phase 1-4 Grading Grading 4/1/2022 4/29/2022 5 21

3 Phase 1-4 Paving Paving 5/1/2022 5/31/2022 5 22

4 Phase 1-4 Building Construction Building Construction 6/1/2022 6/30/2023 5 283

5 Phase 1-4 Architectural Coating Architectural Coating 11/1/2022 12/31/2022 5 44

6 Phase 5-7 Demolition Demolition 6/1/2023 6/30/2023 5 22

7 Phase 5-7 Grading Grading 7/1/2023 8/31/2023 5 44

8 Phase 5-7 Paving Paving 9/1/2023 10/31/2023 5 43

9 Phase 5-7 Building Construction Building Construction 11/1/2023 5/31/2026 5 673

10 Phase 5-7 Architectural Coating Architectural Coating 6/1/2026 9/30/2026 5 88

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Phase 5-7 Demolition Concrete/Industrial Saws 1 8.00 81 0.73

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 477,650; Non-Residential Outdoor: 159,217; Striped Parking Area: 0 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 63

Acres of Paving: 10.36
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Phase 5-7 Demolition Excavators 3 8.00 158 0.38

Phase 5-7 Demolition Rubber Tired Dozers 2 8.00 247 0.40

Phase 5-7 Grading Excavators 2 8.00 158 0.38

Phase 5-7 Grading Graders 1 8.00 187 0.41

Phase 5-7 Grading Rubber Tired Dozers 1 8.00 247 0.40

Phase 5-7 Grading Scrapers 2 8.00 367 0.48

Phase 5-7 Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Phase 5-7 Paving Pavers 2 8.00 130 0.42

Phase 5-7 Paving Paving Equipment 2 8.00 132 0.36

Phase 5-7 Paving Rollers 2 8.00 80 0.38

Phase 5-7 Building Construction Cranes 1 7.00 231 0.29

Phase 5-7 Building Construction Forklifts 3 8.00 89 0.20

Phase 5-7 Building Construction Generator Sets 1 8.00 84 0.74

Phase 5-7 Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Phase 5-7 Building Construction Welders 1 8.00 46 0.45

Phase 5-7 Architectural Coating Air Compressors 1 6.00 78 0.48

Phase 1-4 Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Phase 1-4 Demolition Excavators 3 8.00 158 0.38

Phase 1-4 Demolition Rubber Tired Dozers 2 8.00 247 0.40

Phase 1-4 Grading Excavators 2 8.00 158 0.38

Phase 1-4 Grading Graders 1 8.00 187 0.41

Phase 1-4 Grading Rubber Tired Dozers 1 8.00 247 0.40

Phase 1-4 Grading Scrapers 2 8.00 367 0.48

Phase 1-4 Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Phase 1-4 Building Construction Cranes 1 7.00 231 0.29

Phase 1-4 Building Construction Forklifts 3 8.00 89 0.20

Phase 1-4 Building Construction Generator Sets 1 8.00 84 0.74

Phase 1-4 Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Phase 1-4 Building Construction Welders 1 8.00 46 0.45
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3.1 Mitigation Measures Construction

Replace Ground Cover

Water Exposed Area

Reduce Vehicle Speed on Unpaved Roads

Phase 1-4 Paving Pavers 2 8.00 130 0.42

Phase 1-4 Paving Paving Equipment 2 8.00 132 0.36

Phase 1-4 Paving Rollers 2 8.00 80 0.38

Phase 1-4 Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Phase 5-7 Demolition 6 15.00 0.00 40.00 14.70 6.90 10.00 LD_Mix HDT_Mix HHDT

Phase 5-7 Grading 8 20.00 0.00 3,725.00 14.70 6.90 34.00 LD_Mix HDT_Mix HHDT

Phase 5-7 Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 5-7 Building 
Construction

9 295.00 128.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 5-7 
Architectural Coating

1 59.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 Demolition 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 Grading 8 20.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 Building 
Construction

9 295.00 128.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 
Architectural Coating

1 59.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Phase 1-4 Demolition - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.6392 25.7194 20.5941 0.0388 1.2427 1.2427 1.1553 1.1553 3,746.781
2

3,746.781
2

1.0524 3,773.092
0

Total 2.6392 25.7194 20.5941 0.0388 1.2427 1.2427 1.1553 1.1553 3,746.781
2

3,746.781
2

1.0524 3,773.092
0

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0544 0.0398 0.5176 1.4300e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 145.3958 145.3958 4.0600e-
003

3.8900e-
003

146.6576

Total 0.0544 0.0398 0.5176 1.4300e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 145.3958 145.3958 4.0600e-
003

3.8900e-
003

146.6576

Unmitigated Construction Off-Site

CalEEMod Version: CalEEMod.2020.4.0 Date: 9/2/2021 3:27 PMPage 10 of 43

Kaiser Riverside Medical Center Expansion - South Coast AQMD Air District, Winter

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied



3.2 Phase 1-4 Demolition - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.6392 25.7194 20.5941 0.0388 1.2427 1.2427 1.1553 1.1553 0.0000 3,746.781
2

3,746.781
2

1.0524 3,773.092
0

Total 2.6392 25.7194 20.5941 0.0388 1.2427 1.2427 1.1553 1.1553 0.0000 3,746.781
2

3,746.781
2

1.0524 3,773.092
0

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0544 0.0398 0.5176 1.4300e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 145.3958 145.3958 4.0600e-
003

3.8900e-
003

146.6576

Total 0.0544 0.0398 0.5176 1.4300e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 145.3958 145.3958 4.0600e-
003

3.8900e-
003

146.6576

Mitigated Construction Off-Site
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3.3 Phase 1-4 Grading - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 9.2036 0.0000 9.2036 3.6538 0.0000 3.6538 0.0000 0.0000

Off-Road 3.6248 38.8435 29.0415 0.0621 1.6349 1.6349 1.5041 1.5041 6,011.410
5

6,011.410
5

1.9442 6,060.015
8

Total 3.6248 38.8435 29.0415 0.0621 9.2036 1.6349 10.8385 3.6538 1.5041 5.1579 6,011.410
5

6,011.410
5

1.9442 6,060.015
8

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0725 0.0530 0.6901 1.9100e-
003

0.2236 1.3400e-
003

0.2249 0.0593 1.2300e-
003

0.0605 193.8611 193.8611 5.4100e-
003

5.1900e-
003

195.5435

Total 0.0725 0.0530 0.6901 1.9100e-
003

0.2236 1.3400e-
003

0.2249 0.0593 1.2300e-
003

0.0605 193.8611 193.8611 5.4100e-
003

5.1900e-
003

195.5435

Unmitigated Construction Off-Site
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3.3 Phase 1-4 Grading - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 3.4099 0.0000 3.4099 1.3537 0.0000 1.3537 0.0000 0.0000

Off-Road 3.6248 38.8435 29.0415 0.0621 1.6349 1.6349 1.5041 1.5041 0.0000 6,011.410
5

6,011.410
5

1.9442 6,060.015
8

Total 3.6248 38.8435 29.0415 0.0621 3.4099 1.6349 5.0448 1.3537 1.5041 2.8578 0.0000 6,011.410
5

6,011.410
5

1.9442 6,060.015
8

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0725 0.0530 0.6901 1.9100e-
003

0.2236 1.3400e-
003

0.2249 0.0593 1.2300e-
003

0.0605 193.8611 193.8611 5.4100e-
003

5.1900e-
003

195.5435

Total 0.0725 0.0530 0.6901 1.9100e-
003

0.2236 1.3400e-
003

0.2249 0.0593 1.2300e-
003

0.0605 193.8611 193.8611 5.4100e-
003

5.1900e-
003

195.5435

Mitigated Construction Off-Site
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3.4 Phase 1-4 Paving - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0544 0.0398 0.5176 1.4300e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 145.3958 145.3958 4.0600e-
003

3.8900e-
003

146.6576

Total 0.0544 0.0398 0.5176 1.4300e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 145.3958 145.3958 4.0600e-
003

3.8900e-
003

146.6576

Unmitigated Construction Off-Site
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3.4 Phase 1-4 Paving - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 0.0000 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 0.0000 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0544 0.0398 0.5176 1.4300e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 145.3958 145.3958 4.0600e-
003

3.8900e-
003

146.6576

Total 0.0544 0.0398 0.5176 1.4300e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 145.3958 145.3958 4.0600e-
003

3.8900e-
003

146.6576

Mitigated Construction Off-Site
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3.5 Phase 1-4 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Total 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.2292 6.2160 2.1155 0.0245 0.8196 0.0625 0.8821 0.2360 0.0598 0.2958 2,633.885
6

2,633.885
6

0.0879 0.3822 2,749.968
2

Worker 1.0689 0.7819 10.1792 0.0281 3.2974 0.0197 3.3171 0.8745 0.0181 0.8926 2,859.450
9

2,859.450
9

0.0798 0.0766 2,884.266
1

Total 1.2981 6.9979 12.2946 0.0526 4.1170 0.0822 4.1992 1.1105 0.0779 1.1884 5,493.336
5

5,493.336
5

0.1677 0.4587 5,634.234
3

Unmitigated Construction Off-Site
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3.5 Phase 1-4 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 0.0000 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Total 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 0.0000 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.2292 6.2160 2.1155 0.0245 0.8196 0.0625 0.8821 0.2360 0.0598 0.2958 2,633.885
6

2,633.885
6

0.0879 0.3822 2,749.968
2

Worker 1.0689 0.7819 10.1792 0.0281 3.2974 0.0197 3.3171 0.8745 0.0181 0.8926 2,859.450
9

2,859.450
9

0.0798 0.0766 2,884.266
1

Total 1.2981 6.9979 12.2946 0.0526 4.1170 0.0822 4.1992 1.1105 0.0779 1.1884 5,493.336
5

5,493.336
5

0.1677 0.4587 5,634.234
3

Mitigated Construction Off-Site
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3.5 Phase 1-4 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Total 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1355 4.8768 1.8883 0.0233 0.8196 0.0272 0.8468 0.2360 0.0260 0.2620 2,513.732
5

2,513.732
5

0.0839 0.3642 2,624.370
7

Worker 0.9947 0.6916 9.3901 0.0272 3.2974 0.0186 3.3160 0.8745 0.0171 0.8916 2,784.354
5

2,784.354
5

0.0717 0.0707 2,807.223
9

Total 1.1302 5.5685 11.2784 0.0506 4.1170 0.0458 4.1628 1.1105 0.0431 1.1536 5,298.087
0

5,298.087
0

0.1557 0.4350 5,431.594
6

Unmitigated Construction Off-Site
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3.5 Phase 1-4 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 0.0000 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Total 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 0.0000 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1355 4.8768 1.8883 0.0233 0.8196 0.0272 0.8468 0.2360 0.0260 0.2620 2,513.732
5

2,513.732
5

0.0839 0.3642 2,624.370
7

Worker 0.9947 0.6916 9.3901 0.0272 3.2974 0.0186 3.3160 0.8745 0.0171 0.8916 2,784.354
5

2,784.354
5

0.0717 0.0707 2,807.223
9

Total 1.1302 5.5685 11.2784 0.0506 4.1170 0.0458 4.1628 1.1105 0.0431 1.1536 5,298.087
0

5,298.087
0

0.1557 0.4350 5,431.594
6

Mitigated Construction Off-Site
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3.6 Phase 1-4 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 1.4550 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2045 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 281.4481 281.4481 0.0183 281.9062

Total 1.6595 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 281.4481 281.4481 0.0183 281.9062

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.2138 0.1564 2.0358 5.6200e-
003

0.6595 3.9400e-
003

0.6634 0.1749 3.6300e-
003

0.1785 571.8902 571.8902 0.0160 0.0153 576.8532

Total 0.2138 0.1564 2.0358 5.6200e-
003

0.6595 3.9400e-
003

0.6634 0.1749 3.6300e-
003

0.1785 571.8902 571.8902 0.0160 0.0153 576.8532

Unmitigated Construction Off-Site
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3.6 Phase 1-4 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 1.4550 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2045 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 0.0000 281.4481 281.4481 0.0183 281.9062

Total 1.6595 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 0.0000 281.4481 281.4481 0.0183 281.9062

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.2138 0.1564 2.0358 5.6200e-
003

0.6595 3.9400e-
003

0.6634 0.1749 3.6300e-
003

0.1785 571.8902 571.8902 0.0160 0.0153 576.8532

Total 0.2138 0.1564 2.0358 5.6200e-
003

0.6595 3.9400e-
003

0.6634 0.1749 3.6300e-
003

0.1785 571.8902 571.8902 0.0160 0.0153 576.8532

Mitigated Construction Off-Site
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3.7 Phase 5-7 Demolition - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.1945 0.0000 0.1945 0.0295 0.0000 0.0295 0.0000 0.0000

Off-Road 2.2691 21.4844 19.6434 0.0388 0.9975 0.9975 0.9280 0.9280 3,746.984
0

3,746.984
0

1.0494 3,773.218
3

Total 2.2691 21.4844 19.6434 0.0388 0.1945 0.9975 1.1921 0.0295 0.9280 0.9574 3,746.984
0

3,746.984
0

1.0494 3,773.218
3

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 2.7000e-
003

0.1325 0.0456 5.4000e-
004

0.0159 8.4000e-
004

0.0168 4.3700e-
003

8.1000e-
004

5.1700e-
003

59.8386 59.8386 3.2400e-
003

9.5000e-
003

62.7518

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0506 0.0352 0.4775 1.3800e-
003

0.1677 9.4000e-
004

0.1686 0.0445 8.7000e-
004

0.0453 141.5774 141.5774 3.6500e-
003

3.6000e-
003

142.7402

Total 0.0533 0.1677 0.5231 1.9200e-
003

0.1836 1.7800e-
003

0.1854 0.0488 1.6800e-
003

0.0505 201.4159 201.4159 6.8900e-
003

0.0131 205.4920

Unmitigated Construction Off-Site
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3.7 Phase 5-7 Demolition - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.0721 0.0000 0.0721 0.0109 0.0000 0.0109 0.0000 0.0000

Off-Road 2.2691 21.4844 19.6434 0.0388 0.9975 0.9975 0.9280 0.9280 0.0000 3,746.984
0

3,746.984
0

1.0494 3,773.218
3

Total 2.2691 21.4844 19.6434 0.0388 0.0721 0.9975 1.0696 0.0109 0.9280 0.9389 0.0000 3,746.984
0

3,746.984
0

1.0494 3,773.218
3

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 2.7000e-
003

0.1325 0.0456 5.4000e-
004

0.0159 8.4000e-
004

0.0168 4.3700e-
003

8.1000e-
004

5.1700e-
003

59.8386 59.8386 3.2400e-
003

9.5000e-
003

62.7518

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0506 0.0352 0.4775 1.3800e-
003

0.1677 9.4000e-
004

0.1686 0.0445 8.7000e-
004

0.0453 141.5774 141.5774 3.6500e-
003

3.6000e-
003

142.7402

Total 0.0533 0.1677 0.5231 1.9200e-
003

0.1836 1.7800e-
003

0.1854 0.0488 1.6800e-
003

0.0505 201.4159 201.4159 6.8900e-
003

0.0131 205.4920

Mitigated Construction Off-Site
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3.8 Phase 5-7 Grading - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 9.3376 0.0000 9.3376 3.6741 0.0000 3.6741 0.0000 0.0000

Off-Road 3.3217 34.5156 28.0512 0.0621 1.4245 1.4245 1.3105 1.3105 6,011.477
7

6,011.477
7

1.9442 6,060.083
6

Total 3.3217 34.5156 28.0512 0.0621 9.3376 1.4245 10.7621 3.6741 1.3105 4.9846 6,011.477
7

6,011.477
7

1.9442 6,060.083
6

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.2326 17.0011 4.0115 0.0807 2.5161 0.1309 2.6471 0.6896 0.1252 0.8148 8,882.829
6

8,882.829
6

0.4974 1.4114 9,315.858
1

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0674 0.0469 0.6366 1.8400e-
003

0.2236 1.2600e-
003

0.2248 0.0593 1.1600e-
003

0.0605 188.7698 188.7698 4.8600e-
003

4.7900e-
003

190.3203

Total 0.3000 17.0480 4.6481 0.0826 2.7397 0.1322 2.8719 0.7489 0.1264 0.8753 9,071.599
4

9,071.599
4

0.5022 1.4162 9,506.178
4

Unmitigated Construction Off-Site
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3.8 Phase 5-7 Grading - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 3.4596 0.0000 3.4596 1.3612 0.0000 1.3612 0.0000 0.0000

Off-Road 3.3217 34.5156 28.0512 0.0621 1.4245 1.4245 1.3105 1.3105 0.0000 6,011.477
7

6,011.477
7

1.9442 6,060.083
6

Total 3.3217 34.5156 28.0512 0.0621 3.4596 1.4245 4.8841 1.3612 1.3105 2.6718 0.0000 6,011.477
7

6,011.477
7

1.9442 6,060.083
6

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.2326 17.0011 4.0115 0.0807 2.5161 0.1309 2.6471 0.6896 0.1252 0.8148 8,882.829
6

8,882.829
6

0.4974 1.4114 9,315.858
1

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0674 0.0469 0.6366 1.8400e-
003

0.2236 1.2600e-
003

0.2248 0.0593 1.1600e-
003

0.0605 188.7698 188.7698 4.8600e-
003

4.7900e-
003

190.3203

Total 0.3000 17.0480 4.6481 0.0826 2.7397 0.1322 2.8719 0.7489 0.1264 0.8753 9,071.599
4

9,071.599
4

0.5022 1.4162 9,506.178
4

Mitigated Construction Off-Site
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3.9 Phase 5-7 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0506 0.0352 0.4775 1.3800e-
003

0.1677 9.4000e-
004

0.1686 0.0445 8.7000e-
004

0.0453 141.5774 141.5774 3.6500e-
003

3.6000e-
003

142.7402

Total 0.0506 0.0352 0.4775 1.3800e-
003

0.1677 9.4000e-
004

0.1686 0.0445 8.7000e-
004

0.0453 141.5774 141.5774 3.6500e-
003

3.6000e-
003

142.7402

Unmitigated Construction Off-Site
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3.9 Phase 5-7 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 0.0000 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 0.0000 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0506 0.0352 0.4775 1.3800e-
003

0.1677 9.4000e-
004

0.1686 0.0445 8.7000e-
004

0.0453 141.5774 141.5774 3.6500e-
003

3.6000e-
003

142.7402

Total 0.0506 0.0352 0.4775 1.3800e-
003

0.1677 9.4000e-
004

0.1686 0.0445 8.7000e-
004

0.0453 141.5774 141.5774 3.6500e-
003

3.6000e-
003

142.7402

Mitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Total 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1355 4.8768 1.8883 0.0233 0.8196 0.0272 0.8468 0.2360 0.0260 0.2620 2,513.732
5

2,513.732
5

0.0839 0.3642 2,624.370
7

Worker 0.9947 0.6916 9.3901 0.0272 3.2974 0.0186 3.3160 0.8745 0.0171 0.8916 2,784.354
5

2,784.354
5

0.0717 0.0707 2,807.223
9

Total 1.1302 5.5685 11.2784 0.0506 4.1170 0.0458 4.1628 1.1105 0.0431 1.1536 5,298.087
0

5,298.087
0

0.1557 0.4350 5,431.594
6

Unmitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 0.0000 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Total 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 0.0000 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1355 4.8768 1.8883 0.0233 0.8196 0.0272 0.8468 0.2360 0.0260 0.2620 2,513.732
5

2,513.732
5

0.0839 0.3642 2,624.370
7

Worker 0.9947 0.6916 9.3901 0.0272 3.2974 0.0186 3.3160 0.8745 0.0171 0.8916 2,784.354
5

2,784.354
5

0.0717 0.0707 2,807.223
9

Total 1.1302 5.5685 11.2784 0.0506 4.1170 0.0458 4.1628 1.1105 0.0431 1.1536 5,298.087
0

5,298.087
0

0.1557 0.4350 5,431.594
6

Mitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.4716 13.4438 16.1668 0.0270 0.6133 0.6133 0.5769 0.5769 2,555.698
9

2,555.698
9

0.6044 2,570.807
7

Total 1.4716 13.4438 16.1668 0.0270 0.6133 0.6133 0.5769 0.5769 2,555.698
9

2,555.698
9

0.6044 2,570.807
7

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1320 4.8991 1.8574 0.0230 0.8196 0.0273 0.8469 0.2360 0.0261 0.2621 2,477.643
7

2,477.643
7

0.0839 0.3595 2,586.874
7

Worker 0.9317 0.6180 8.7637 0.0264 3.2974 0.0178 3.3152 0.8745 0.0164 0.8909 2,724.562
7

2,724.562
7

0.0651 0.0658 2,745.803
2

Total 1.0637 5.5171 10.6211 0.0494 4.1170 0.0451 4.1621 1.1105 0.0425 1.1529 5,202.206
4

5,202.206
4

0.1490 0.4253 5,332.677
9

Unmitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.4716 13.4438 16.1668 0.0270 0.6133 0.6133 0.5769 0.5769 0.0000 2,555.698
9

2,555.698
9

0.6044 2,570.807
7

Total 1.4716 13.4438 16.1668 0.0270 0.6133 0.6133 0.5769 0.5769 0.0000 2,555.698
9

2,555.698
9

0.6044 2,570.807
7

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1320 4.8991 1.8574 0.0230 0.8196 0.0273 0.8469 0.2360 0.0261 0.2621 2,477.643
7

2,477.643
7

0.0839 0.3595 2,586.874
7

Worker 0.9317 0.6180 8.7637 0.0264 3.2974 0.0178 3.3152 0.8745 0.0164 0.8909 2,724.562
7

2,724.562
7

0.0651 0.0658 2,745.803
2

Total 1.0637 5.5171 10.6211 0.0494 4.1170 0.0451 4.1621 1.1105 0.0425 1.1529 5,202.206
4

5,202.206
4

0.1490 0.4253 5,332.677
9

Mitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2025

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Total 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1288 4.8762 1.8296 0.0226 0.8196 0.0273 0.8469 0.2360 0.0262 0.2621 2,432.551
8

2,432.551
8

0.0842 0.3534 2,539.955
3

Worker 0.8755 0.5557 8.1866 0.0255 3.2974 0.0170 3.3144 0.8745 0.0156 0.8901 2,658.061
8

2,658.061
8

0.0588 0.0615 2,677.867
6

Total 1.0043 5.4319 10.0162 0.0481 4.1170 0.0443 4.1613 1.1105 0.0418 1.1522 5,090.613
6

5,090.613
6

0.1430 0.4149 5,217.822
9

Unmitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2025

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 0.0000 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Total 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 0.0000 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1288 4.8762 1.8296 0.0226 0.8196 0.0273 0.8469 0.2360 0.0262 0.2621 2,432.551
8

2,432.551
8

0.0842 0.3534 2,539.955
3

Worker 0.8755 0.5557 8.1866 0.0255 3.2974 0.0170 3.3144 0.8745 0.0156 0.8901 2,658.061
8

2,658.061
8

0.0588 0.0615 2,677.867
6

Total 1.0043 5.4319 10.0162 0.0481 4.1170 0.0443 4.1613 1.1105 0.0418 1.1522 5,090.613
6

5,090.613
6

0.1430 0.4149 5,217.822
9

Mitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Total 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1260 4.8420 1.8074 0.0221 0.8196 0.0273 0.8469 0.2360 0.0261 0.2621 2,386.989
5

2,386.989
5

0.0843 0.3471 2,492.522
5

Worker 0.8272 0.5048 7.7042 0.0247 3.2974 0.0161 3.3135 0.8745 0.0148 0.8893 2,597.691
9

2,597.691
9

0.0535 0.0580 2,616.319
4

Total 0.9532 5.3468 9.5116 0.0468 4.1170 0.0434 4.1604 1.1105 0.0409 1.1514 4,984.681
4

4,984.681
4

0.1378 0.4051 5,108.841
9

Unmitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 0.0000 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Total 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 0.0000 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1260 4.8420 1.8074 0.0221 0.8196 0.0273 0.8469 0.2360 0.0261 0.2621 2,386.989
5

2,386.989
5

0.0843 0.3471 2,492.522
5

Worker 0.8272 0.5048 7.7042 0.0247 3.2974 0.0161 3.3135 0.8745 0.0148 0.8893 2,597.691
9

2,597.691
9

0.0535 0.0580 2,616.319
4

Total 0.9532 5.3468 9.5116 0.0468 4.1170 0.0434 4.1604 1.1105 0.0409 1.1514 4,984.681
4

4,984.681
4

0.1378 0.4051 5,108.841
9

Mitigated Construction Off-Site
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3.11 Phase 5-7 Architectural Coating - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 16.7720 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1709 1.1455 1.8091 2.9700e-
003

0.0515 0.0515 0.0515 0.0515 281.4481 281.4481 0.0154 281.8319

Total 16.9429 1.1455 1.8091 2.9700e-
003

0.0515 0.0515 0.0515 0.0515 281.4481 281.4481 0.0154 281.8319

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1654 0.1010 1.5408 4.9500e-
003

0.6595 3.2200e-
003

0.6627 0.1749 2.9700e-
003

0.1779 519.5384 519.5384 0.0107 0.0116 523.2639

Total 0.1654 0.1010 1.5408 4.9500e-
003

0.6595 3.2200e-
003

0.6627 0.1749 2.9700e-
003

0.1779 519.5384 519.5384 0.0107 0.0116 523.2639

Unmitigated Construction Off-Site

CalEEMod Version: CalEEMod.2020.4.0 Date: 9/2/2021 3:27 PMPage 36 of 43

Kaiser Riverside Medical Center Expansion - South Coast AQMD Air District, Winter

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied



3.11 Phase 5-7 Architectural Coating - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 16.7720 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1709 1.1455 1.8091 2.9700e-
003

0.0515 0.0515 0.0515 0.0515 0.0000 281.4481 281.4481 0.0154 281.8319

Total 16.9429 1.1455 1.8091 2.9700e-
003

0.0515 0.0515 0.0515 0.0515 0.0000 281.4481 281.4481 0.0154 281.8319

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1654 0.1010 1.5408 4.9500e-
003

0.6595 3.2200e-
003

0.6627 0.1749 2.9700e-
003

0.1779 519.5384 519.5384 0.0107 0.0116 523.2639

Total 0.1654 0.1010 1.5408 4.9500e-
003

0.6595 3.2200e-
003

0.6627 0.1749 2.9700e-
003

0.1779 519.5384 519.5384 0.0107 0.0116 523.2639

Mitigated Construction Off-Site
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4.0 Operational Detail - Mobile

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 6.5704 4.9948 42.6721 0.0641 7.1656 0.0549 7.2205 1.9096 0.0510 1.9606 6,787.905
3

6,787.905
3

0.7310 0.4478 6,939.612
0

Unmitigated 6.5704 4.9948 42.6721 0.0641 7.1656 0.0549 7.2205 1.9096 0.0510 1.9606 6,787.905
3

6,787.905
3

0.7310 0.4478 6,939.612
0

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Hospital 4,464.39 4,464.39 4464.39 3,400,436 3,400,436

Unenclosed Parking with Elevator 0.00 0.00 0.00

Total 4,464.39 4,464.39 4,464.39 3,400,436 3,400,436

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Hospital 3.26 1.65 1.35 64.90 16.10 19.00 73 25 2

Unenclosed Parking with 
Elevator

16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

4.4 Fleet Mix
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Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Hospital 0.540015 0.063309 0.186717 0.127205 0.023780 0.006682 0.012512 0.009167 0.000820 0.000485 0.025014 0.000756 0.003538

Unenclosed Parking with Elevator 0.540015 0.063309 0.186717 0.127205 0.023780 0.006682 0.012512 0.009167 0.000820 0.000485 0.025014 0.000756 0.003538

5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

NaturalGas 
Unmitigated

0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

5.1 Mitigation Measures Energy

Historical Energy Use: N
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6.0 Area Detail

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Hospital 65283.1 0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

Unenclosed 
Parking with 

Elevator

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Hospital 65.2831 0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

Unenclosed 
Parking with 

Elevator

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

Mitigated
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6.1 Mitigation Measures Area

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 6.9037 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Unmitigated 6.9037 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.4219 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

6.4681 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0138 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Total 6.9037 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Unmitigated
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Install Low Flow Bathroom Faucet

Install Low Flow Kitchen Faucet

Install Low Flow Toilet

Install Low Flow Shower

7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.4219 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

6.4681 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0138 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Total 6.9037 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Mitigated
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11.0 Vegetation

8.1 Mitigation Measures Waste

Institute Recycling and Composting Services

8.0 Waste Detail

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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Kaiser Riverside Medical Center Expansion
South Coast AQMD Air District, Summer

Project Characteristics - CO2 intensity factor from City's CAP Appendix C Figure 2

Land Use - 

Construction Phase - per construction questionnaire

Trips and VMT - Demolition: 200 tons waste * 2 cy/ton / 10 cy/truck = 40 trips.
Grading: 52,150 cy / 14 cy/truck = 3725 trips.
Hauling trip distance would be 10 miles for demolition and 34 miles for grading per applicant.

Demolition - 

Grading - Total 52,150 cy soil export during Phase 5-7

Architectural Coating - SCAQMD Rule 1113.
Phase 1-4 for parking, Phase 5-7 for non-residential

Vehicle Trips - Based on trip generation and VMT from TIA

Area Coating - SCAQMD Rule 1113

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Hospital 318.43 1000sqft 7.31 318,433.00 0

Unenclosed Parking with Elevator 1,151.00 Space 10.36 460,400.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.2 31

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Riverside Public Utilities/City of Riverside

2027Operational Year

CO2 Intensity 
(lb/MWhr)

650 0.033CH4 Intensity 
(lb/MWhr)

0.004N2O Intensity 
(lb/MWhr)
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Construction Off-road Equipment Mitigation - SCAQMD Rule 403

Area Mitigation - 

Water Mitigation - 2019 CALGreen Code

Waste Mitigation - AB 341

Table Name Column Name Default Value New Value

tblArchitecturalCoating ConstArea_Nonresidential_Exterior 159,217.00 0.00

tblArchitecturalCoating ConstArea_Nonresidential_Interior 477,650.00 0.00

tblArchitecturalCoating ConstArea_Parking 27,624.00 0.00

tblArchitecturalCoating EF_Nonresidential_Exterior 100.00 50.00

tblArchitecturalCoating EF_Nonresidential_Exterior 100.00 50.00

tblArchitecturalCoating EF_Nonresidential_Interior 100.00 50.00

tblArchitecturalCoating EF_Nonresidential_Interior 100.00 50.00

tblArchitecturalCoating EF_Parking 100.00 50.00

tblArchitecturalCoating EF_Parking 100.00 50.00

tblAreaCoating Area_EF_Nonresidential_Exterior 100 50

tblAreaCoating Area_EF_Nonresidential_Interior 100 50

tblAreaCoating Area_EF_Parking 100 50

tblAreaMitigation UseLowVOCPaintNonresidentialExteriorV
alue

50 100

tblAreaMitigation UseLowVOCPaintNonresidentialInteriorV
alue

50 100

tblAreaMitigation UseLowVOCPaintParkingValue 50 100

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15

tblConstructionPhase NumDays 20.00 88.00

tblConstructionPhase NumDays 20.00 44.00

tblConstructionPhase NumDays 300.00 283.00

tblConstructionPhase NumDays 300.00 673.00

tblConstructionPhase NumDays 20.00 23.00

tblConstructionPhase NumDays 20.00 22.00

tblConstructionPhase NumDays 30.00 21.00
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2.0 Emissions Summary

tblConstructionPhase NumDays 30.00 44.00

tblConstructionPhase NumDays 20.00 22.00

tblConstructionPhase NumDays 20.00 43.00

tblGrading MaterialExported 0.00 52,150.00

tblLandUse LandUseSquareFeet 318,430.00 318,433.00

tblProjectCharacteristics CO2IntensityFactor 789.98 650

tblTripsAndVMT HaulingTripLength 20.00 10.00

tblTripsAndVMT HaulingTripLength 20.00 34.00

tblTripsAndVMT HaulingTripNumber 738.00 0.00

tblTripsAndVMT HaulingTripNumber 20.00 40.00

tblTripsAndVMT HaulingTripNumber 369.00 3,725.00

tblVehicleTrips CC_TL 8.40 1.65

tblVehicleTrips CNW_TL 6.90 1.35

tblVehicleTrips CW_TL 16.60 3.26

tblVehicleTrips ST_TR 7.72 14.02

tblVehicleTrips SU_TR 6.77 14.02

tblVehicleTrips WD_TR 10.72 14.02
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2022 4.8184 38.8919 33.7312 0.0902 9.4271 1.6362 11.0634 3.7130 1.5053 5.2184 0.0000 9,111.530
2

9,111.530
2

1.9496 0.4683 9,271.402
3

2023 4.9766 50.8167 48.6650 0.1447 12.0773 1.7447 13.6338 4.4229 1.6311 5.8597 0.0000 15,088.71
65

15,088.71
65

2.4470 1.4149 15,571.54
19

2024 2.4897 18.6766 27.6456 0.0779 4.1170 0.6582 4.7752 1.1105 0.6192 1.7297 0.0000 7,921.111
3

7,921.111
3

0.7528 0.4206 8,065.279
8

2025 2.3269 17.6236 26.8928 0.0766 4.1170 0.5718 4.6888 1.1105 0.5379 1.6484 0.0000 7,805.990
8

7,805.990
8

0.7434 0.4105 7,946.897
2

2026 17.0982 17.5443 26.3348 0.0753 4.1170 0.5708 4.6878 1.1105 0.5371 1.6475 0.0000 7,696.233
5

7,696.233
5

0.7383 0.4009 7,834.161
6

Maximum 17.0982 50.8167 48.6650 0.1447 12.0773 1.7447 13.6338 4.4229 1.6311 5.8597 0.0000 15,088.71
65

15,088.71
65

2.4470 1.4149 15,571.54
19

Unmitigated Construction
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2022 4.8184 38.8919 33.7312 0.0902 4.7765 1.6362 5.7532 1.4130 1.5053 2.9183 0.0000 9,111.530
2

9,111.530
2

1.9496 0.4683 9,271.402
3

2023 4.9766 50.8167 48.6650 0.1447 6.1993 1.7447 7.7558 2.1101 1.6311 3.5469 0.0000 15,088.71
65

15,088.71
65

2.4470 1.4149 15,571.54
19

2024 2.4897 18.6766 27.6456 0.0779 4.1170 0.6582 4.7752 1.1105 0.6192 1.7297 0.0000 7,921.111
3

7,921.111
3

0.7528 0.4206 8,065.279
8

2025 2.3269 17.6236 26.8928 0.0766 4.1170 0.5718 4.6888 1.1105 0.5379 1.6484 0.0000 7,805.990
8

7,805.990
8

0.7434 0.4105 7,946.897
2

2026 17.0982 17.5443 26.3348 0.0753 4.1170 0.5708 4.6878 1.1105 0.5371 1.6475 0.0000 7,696.233
5

7,696.233
5

0.7383 0.4009 7,834.161
6

Maximum 17.0982 50.8167 48.6650 0.1447 6.1993 1.7447 7.7558 2.1101 1.6311 3.5469 0.0000 15,088.71
65

15,088.71
65

2.4470 1.4149 15,571.54
19

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 31.10 0.00 28.80 40.23 0.00 28.64 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 6.9037 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Energy 0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

Mobile 7.0602 4.6494 40.9724 0.0669 7.1656 0.0548 7.2204 1.9096 0.0509 1.9605 7,085.259
5

7,085.259
5

0.6814 0.4286 7,230.029
4

Total 14.6679 11.0510 46.4983 0.1053 7.1656 0.5418 7.7073 1.9096 0.5378 2.4474 14,765.94
89

14,765.94
89

0.8294 0.5695 14,956.38
03

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 6.9037 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Energy 0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

Mobile 7.0602 4.6494 40.9724 0.0669 7.1656 0.0548 7.2204 1.9096 0.0509 1.9605 7,085.259
5

7,085.259
5

0.6814 0.4286 7,230.029
4

Total 14.6679 11.0510 46.4983 0.1053 7.1656 0.5418 7.7073 1.9096 0.5378 2.4474 14,765.94
89

14,765.94
89

0.8294 0.5695 14,956.38
03

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Phase 1-4 Demolition Demolition 3/1/2022 3/31/2022 5 23

2 Phase 1-4 Grading Grading 4/1/2022 4/29/2022 5 21

3 Phase 1-4 Paving Paving 5/1/2022 5/31/2022 5 22

4 Phase 1-4 Building Construction Building Construction 6/1/2022 6/30/2023 5 283

5 Phase 1-4 Architectural Coating Architectural Coating 11/1/2022 12/31/2022 5 44

6 Phase 5-7 Demolition Demolition 6/1/2023 6/30/2023 5 22

7 Phase 5-7 Grading Grading 7/1/2023 8/31/2023 5 44

8 Phase 5-7 Paving Paving 9/1/2023 10/31/2023 5 43

9 Phase 5-7 Building Construction Building Construction 11/1/2023 5/31/2026 5 673

10 Phase 5-7 Architectural Coating Architectural Coating 6/1/2026 9/30/2026 5 88

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Phase 5-7 Demolition Concrete/Industrial Saws 1 8.00 81 0.73

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 477,650; Non-Residential Outdoor: 159,217; Striped Parking Area: 0 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 63

Acres of Paving: 10.36
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Phase 5-7 Demolition Excavators 3 8.00 158 0.38

Phase 5-7 Demolition Rubber Tired Dozers 2 8.00 247 0.40

Phase 5-7 Grading Excavators 2 8.00 158 0.38

Phase 5-7 Grading Graders 1 8.00 187 0.41

Phase 5-7 Grading Rubber Tired Dozers 1 8.00 247 0.40

Phase 5-7 Grading Scrapers 2 8.00 367 0.48

Phase 5-7 Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Phase 5-7 Paving Pavers 2 8.00 130 0.42

Phase 5-7 Paving Paving Equipment 2 8.00 132 0.36

Phase 5-7 Paving Rollers 2 8.00 80 0.38

Phase 5-7 Building Construction Cranes 1 7.00 231 0.29

Phase 5-7 Building Construction Forklifts 3 8.00 89 0.20

Phase 5-7 Building Construction Generator Sets 1 8.00 84 0.74

Phase 5-7 Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Phase 5-7 Building Construction Welders 1 8.00 46 0.45

Phase 5-7 Architectural Coating Air Compressors 1 6.00 78 0.48

Phase 1-4 Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Phase 1-4 Demolition Excavators 3 8.00 158 0.38

Phase 1-4 Demolition Rubber Tired Dozers 2 8.00 247 0.40

Phase 1-4 Grading Excavators 2 8.00 158 0.38

Phase 1-4 Grading Graders 1 8.00 187 0.41

Phase 1-4 Grading Rubber Tired Dozers 1 8.00 247 0.40

Phase 1-4 Grading Scrapers 2 8.00 367 0.48

Phase 1-4 Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Phase 1-4 Building Construction Cranes 1 7.00 231 0.29

Phase 1-4 Building Construction Forklifts 3 8.00 89 0.20

Phase 1-4 Building Construction Generator Sets 1 8.00 84 0.74

Phase 1-4 Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Phase 1-4 Building Construction Welders 1 8.00 46 0.45
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3.1 Mitigation Measures Construction

Replace Ground Cover

Water Exposed Area

Reduce Vehicle Speed on Unpaved Roads

Phase 1-4 Paving Pavers 2 8.00 130 0.42

Phase 1-4 Paving Paving Equipment 2 8.00 132 0.36

Phase 1-4 Paving Rollers 2 8.00 80 0.38

Phase 1-4 Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Phase 5-7 Demolition 6 15.00 0.00 40.00 14.70 6.90 10.00 LD_Mix HDT_Mix HHDT

Phase 5-7 Grading 8 20.00 0.00 3,725.00 14.70 6.90 34.00 LD_Mix HDT_Mix HHDT

Phase 5-7 Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 5-7 Building 
Construction

9 295.00 128.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 5-7 
Architectural Coating

1 59.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 Demolition 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 Grading 8 20.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 Building 
Construction

9 295.00 128.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 
Architectural Coating

1 59.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Phase 1-4 Demolition - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.6392 25.7194 20.5941 0.0388 1.2427 1.2427 1.1553 1.1553 3,746.781
2

3,746.781
2

1.0524 3,773.092
0

Total 2.6392 25.7194 20.5941 0.0388 1.2427 1.2427 1.1553 1.1553 3,746.781
2

3,746.781
2

1.0524 3,773.092
0

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0517 0.0363 0.5726 1.5200e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 154.3721 154.3721 4.0100e-
003

3.6700e-
003

155.5659

Total 0.0517 0.0363 0.5726 1.5200e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 154.3721 154.3721 4.0100e-
003

3.6700e-
003

155.5659

Unmitigated Construction Off-Site
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3.2 Phase 1-4 Demolition - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.6392 25.7194 20.5941 0.0388 1.2427 1.2427 1.1553 1.1553 0.0000 3,746.781
2

3,746.781
2

1.0524 3,773.092
0

Total 2.6392 25.7194 20.5941 0.0388 1.2427 1.2427 1.1553 1.1553 0.0000 3,746.781
2

3,746.781
2

1.0524 3,773.092
0

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0517 0.0363 0.5726 1.5200e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 154.3721 154.3721 4.0100e-
003

3.6700e-
003

155.5659

Total 0.0517 0.0363 0.5726 1.5200e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 154.3721 154.3721 4.0100e-
003

3.6700e-
003

155.5659

Mitigated Construction Off-Site
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3.3 Phase 1-4 Grading - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 9.2036 0.0000 9.2036 3.6538 0.0000 3.6538 0.0000 0.0000

Off-Road 3.6248 38.8435 29.0415 0.0621 1.6349 1.6349 1.5041 1.5041 6,011.410
5

6,011.410
5

1.9442 6,060.015
8

Total 3.6248 38.8435 29.0415 0.0621 9.2036 1.6349 10.8385 3.6538 1.5041 5.1579 6,011.410
5

6,011.410
5

1.9442 6,060.015
8

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0689 0.0485 0.7634 2.0200e-
003

0.2236 1.3400e-
003

0.2249 0.0593 1.2300e-
003

0.0605 205.8294 205.8294 5.3500e-
003

4.8900e-
003

207.4211

Total 0.0689 0.0485 0.7634 2.0200e-
003

0.2236 1.3400e-
003

0.2249 0.0593 1.2300e-
003

0.0605 205.8294 205.8294 5.3500e-
003

4.8900e-
003

207.4211

Unmitigated Construction Off-Site
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3.3 Phase 1-4 Grading - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 3.4099 0.0000 3.4099 1.3537 0.0000 1.3537 0.0000 0.0000

Off-Road 3.6248 38.8435 29.0415 0.0621 1.6349 1.6349 1.5041 1.5041 0.0000 6,011.410
5

6,011.410
5

1.9442 6,060.015
8

Total 3.6248 38.8435 29.0415 0.0621 3.4099 1.6349 5.0448 1.3537 1.5041 2.8578 0.0000 6,011.410
5

6,011.410
5

1.9442 6,060.015
8

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0689 0.0485 0.7634 2.0200e-
003

0.2236 1.3400e-
003

0.2249 0.0593 1.2300e-
003

0.0605 205.8294 205.8294 5.3500e-
003

4.8900e-
003

207.4211

Total 0.0689 0.0485 0.7634 2.0200e-
003

0.2236 1.3400e-
003

0.2249 0.0593 1.2300e-
003

0.0605 205.8294 205.8294 5.3500e-
003

4.8900e-
003

207.4211

Mitigated Construction Off-Site
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3.4 Phase 1-4 Paving - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0517 0.0363 0.5726 1.5200e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 154.3721 154.3721 4.0100e-
003

3.6700e-
003

155.5659

Total 0.0517 0.0363 0.5726 1.5200e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 154.3721 154.3721 4.0100e-
003

3.6700e-
003

155.5659

Unmitigated Construction Off-Site
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3.4 Phase 1-4 Paving - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 0.0000 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 0.0000 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0517 0.0363 0.5726 1.5200e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 154.3721 154.3721 4.0100e-
003

3.6700e-
003

155.5659

Total 0.0517 0.0363 0.5726 1.5200e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 154.3721 154.3721 4.0100e-
003

3.6700e-
003

155.5659

Mitigated Construction Off-Site
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3.5 Phase 1-4 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Total 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.2334 5.9561 2.0420 0.0245 0.8196 0.0623 0.8819 0.2360 0.0596 0.2956 2,632.567
6

2,632.567
6

0.0882 0.3817 2,748.509
9

Worker 1.0160 0.7148 11.2602 0.0298 3.2974 0.0197 3.3171 0.8745 0.0181 0.8926 3,035.984
1

3,035.984
1

0.0789 0.0722 3,059.461
7

Total 1.2494 6.6708 13.3022 0.0543 4.1170 0.0820 4.1990 1.1105 0.0777 1.1882 5,668.551
7

5,668.551
7

0.1671 0.4538 5,807.971
6

Unmitigated Construction Off-Site
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3.5 Phase 1-4 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 0.0000 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Total 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 0.0000 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.2334 5.9561 2.0420 0.0245 0.8196 0.0623 0.8819 0.2360 0.0596 0.2956 2,632.567
6

2,632.567
6

0.0882 0.3817 2,748.509
9

Worker 1.0160 0.7148 11.2602 0.0298 3.2974 0.0197 3.3171 0.8745 0.0181 0.8926 3,035.984
1

3,035.984
1

0.0789 0.0722 3,059.461
7

Total 1.2494 6.6708 13.3022 0.0543 4.1170 0.0820 4.1990 1.1105 0.0777 1.1882 5,668.551
7

5,668.551
7

0.1671 0.4538 5,807.971
6

Mitigated Construction Off-Site
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3.5 Phase 1-4 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Total 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1415 4.6464 1.8293 0.0233 0.8196 0.0271 0.8467 0.2360 0.0259 0.2619 2,509.195
8

2,509.195
8

0.0843 0.3633 2,619.553
8

Worker 0.9424 0.6325 10.3761 0.0289 3.2974 0.0186 3.3160 0.8745 0.0171 0.8916 2,955.897
5

2,955.897
5

0.0708 0.0667 2,977.536
5

Total 1.0839 5.2789 12.2054 0.0522 4.1170 0.0456 4.1626 1.1105 0.0430 1.1534 5,465.093
3

5,465.093
3

0.1551 0.4299 5,597.090
3

Unmitigated Construction Off-Site
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3.5 Phase 1-4 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 0.0000 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Total 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 0.0000 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1415 4.6464 1.8293 0.0233 0.8196 0.0271 0.8467 0.2360 0.0259 0.2619 2,509.195
8

2,509.195
8

0.0843 0.3633 2,619.553
8

Worker 0.9424 0.6325 10.3761 0.0289 3.2974 0.0186 3.3160 0.8745 0.0171 0.8916 2,955.897
5

2,955.897
5

0.0708 0.0667 2,977.536
5

Total 1.0839 5.2789 12.2054 0.0522 4.1170 0.0456 4.1626 1.1105 0.0430 1.1534 5,465.093
3

5,465.093
3

0.1551 0.4299 5,597.090
3

Mitigated Construction Off-Site
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3.6 Phase 1-4 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 1.4550 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2045 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 281.4481 281.4481 0.0183 281.9062

Total 1.6595 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 281.4481 281.4481 0.0183 281.9062

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.2032 0.1430 2.2520 5.9700e-
003

0.6595 3.9400e-
003

0.6634 0.1749 3.6300e-
003

0.1785 607.1968 607.1968 0.0158 0.0144 611.8923

Total 0.2032 0.1430 2.2520 5.9700e-
003

0.6595 3.9400e-
003

0.6634 0.1749 3.6300e-
003

0.1785 607.1968 607.1968 0.0158 0.0144 611.8923

Unmitigated Construction Off-Site
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3.6 Phase 1-4 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 1.4550 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2045 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 0.0000 281.4481 281.4481 0.0183 281.9062

Total 1.6595 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 0.0000 281.4481 281.4481 0.0183 281.9062

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.2032 0.1430 2.2520 5.9700e-
003

0.6595 3.9400e-
003

0.6634 0.1749 3.6300e-
003

0.1785 607.1968 607.1968 0.0158 0.0144 611.8923

Total 0.2032 0.1430 2.2520 5.9700e-
003

0.6595 3.9400e-
003

0.6634 0.1749 3.6300e-
003

0.1785 607.1968 607.1968 0.0158 0.0144 611.8923

Mitigated Construction Off-Site
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3.7 Phase 5-7 Demolition - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.1945 0.0000 0.1945 0.0295 0.0000 0.0295 0.0000 0.0000

Off-Road 2.2691 21.4844 19.6434 0.0388 0.9975 0.9975 0.9280 0.9280 3,746.984
0

3,746.984
0

1.0494 3,773.218
3

Total 2.2691 21.4844 19.6434 0.0388 0.1945 0.9975 1.1921 0.0295 0.9280 0.9574 3,746.984
0

3,746.984
0

1.0494 3,773.218
3

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 2.9600e-
003

0.1260 0.0447 5.4000e-
004

0.0159 8.4000e-
004

0.0168 4.3700e-
003

8.0000e-
004

5.1700e-
003

59.7098 59.7098 3.2500e-
003

9.4800e-
003

62.6173

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0479 0.0322 0.5276 1.4700e-
003

0.1677 9.4000e-
004

0.1686 0.0445 8.7000e-
004

0.0453 150.2999 150.2999 3.6000e-
003

3.3900e-
003

151.4002

Total 0.0509 0.1582 0.5723 2.0100e-
003

0.1836 1.7800e-
003

0.1854 0.0488 1.6700e-
003

0.0505 210.0097 210.0097 6.8500e-
003

0.0129 214.0175

Unmitigated Construction Off-Site
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3.7 Phase 5-7 Demolition - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.0721 0.0000 0.0721 0.0109 0.0000 0.0109 0.0000 0.0000

Off-Road 2.2691 21.4844 19.6434 0.0388 0.9975 0.9975 0.9280 0.9280 0.0000 3,746.984
0

3,746.984
0

1.0494 3,773.218
3

Total 2.2691 21.4844 19.6434 0.0388 0.0721 0.9975 1.0696 0.0109 0.9280 0.9389 0.0000 3,746.984
0

3,746.984
0

1.0494 3,773.218
3

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 2.9600e-
003

0.1260 0.0447 5.4000e-
004

0.0159 8.4000e-
004

0.0168 4.3700e-
003

8.0000e-
004

5.1700e-
003

59.7098 59.7098 3.2500e-
003

9.4800e-
003

62.6173

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0479 0.0322 0.5276 1.4700e-
003

0.1677 9.4000e-
004

0.1686 0.0445 8.7000e-
004

0.0453 150.2999 150.2999 3.6000e-
003

3.3900e-
003

151.4002

Total 0.0509 0.1582 0.5723 2.0100e-
003

0.1836 1.7800e-
003

0.1854 0.0488 1.6700e-
003

0.0505 210.0097 210.0097 6.8500e-
003

0.0129 214.0175

Mitigated Construction Off-Site

CalEEMod Version: CalEEMod.2020.4.0 Date: 9/2/2021 3:29 PMPage 23 of 43

Kaiser Riverside Medical Center Expansion - South Coast AQMD Air District, Summer

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied



3.8 Phase 5-7 Grading - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 9.3376 0.0000 9.3376 3.6741 0.0000 3.6741 0.0000 0.0000

Off-Road 3.3217 34.5156 28.0512 0.0621 1.4245 1.4245 1.3105 1.3105 6,011.477
7

6,011.477
7

1.9442 6,060.083
6

Total 3.3217 34.5156 28.0512 0.0621 9.3376 1.4245 10.7621 3.6741 1.3105 4.9846 6,011.477
7

6,011.477
7

1.9442 6,060.083
6

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.2447 16.2582 3.9710 0.0807 2.5161 0.1307 2.6469 0.6896 0.1251 0.8147 8,876.839
0

8,876.839
0

0.4980 1.4104 9,309.591
4

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0639 0.0429 0.7035 1.9600e-
003

0.2236 1.2600e-
003

0.2248 0.0593 1.1600e-
003

0.0605 200.3998 200.3998 4.8000e-
003

4.5200e-
003

201.8669

Total 0.3086 16.3011 4.6744 0.0826 2.7397 0.1320 2.8717 0.7489 0.1262 0.8751 9,077.238
8

9,077.238
8

0.5028 1.4149 9,511.458
3

Unmitigated Construction Off-Site
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3.8 Phase 5-7 Grading - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 3.4596 0.0000 3.4596 1.3612 0.0000 1.3612 0.0000 0.0000

Off-Road 3.3217 34.5156 28.0512 0.0621 1.4245 1.4245 1.3105 1.3105 0.0000 6,011.477
7

6,011.477
7

1.9442 6,060.083
6

Total 3.3217 34.5156 28.0512 0.0621 3.4596 1.4245 4.8841 1.3612 1.3105 2.6718 0.0000 6,011.477
7

6,011.477
7

1.9442 6,060.083
6

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.2447 16.2582 3.9710 0.0807 2.5161 0.1307 2.6469 0.6896 0.1251 0.8147 8,876.839
0

8,876.839
0

0.4980 1.4104 9,309.591
4

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0639 0.0429 0.7035 1.9600e-
003

0.2236 1.2600e-
003

0.2248 0.0593 1.1600e-
003

0.0605 200.3998 200.3998 4.8000e-
003

4.5200e-
003

201.8669

Total 0.3086 16.3011 4.6744 0.0826 2.7397 0.1320 2.8717 0.7489 0.1262 0.8751 9,077.238
8

9,077.238
8

0.5028 1.4149 9,511.458
3

Mitigated Construction Off-Site
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3.9 Phase 5-7 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0479 0.0322 0.5276 1.4700e-
003

0.1677 9.4000e-
004

0.1686 0.0445 8.7000e-
004

0.0453 150.2999 150.2999 3.6000e-
003

3.3900e-
003

151.4002

Total 0.0479 0.0322 0.5276 1.4700e-
003

0.1677 9.4000e-
004

0.1686 0.0445 8.7000e-
004

0.0453 150.2999 150.2999 3.6000e-
003

3.3900e-
003

151.4002

Unmitigated Construction Off-Site
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3.9 Phase 5-7 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 0.0000 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 0.0000 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0479 0.0322 0.5276 1.4700e-
003

0.1677 9.4000e-
004

0.1686 0.0445 8.7000e-
004

0.0453 150.2999 150.2999 3.6000e-
003

3.3900e-
003

151.4002

Total 0.0479 0.0322 0.5276 1.4700e-
003

0.1677 9.4000e-
004

0.1686 0.0445 8.7000e-
004

0.0453 150.2999 150.2999 3.6000e-
003

3.3900e-
003

151.4002

Mitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Total 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1415 4.6464 1.8293 0.0233 0.8196 0.0271 0.8467 0.2360 0.0259 0.2619 2,509.195
8

2,509.195
8

0.0843 0.3633 2,619.553
8

Worker 0.9424 0.6325 10.3761 0.0289 3.2974 0.0186 3.3160 0.8745 0.0171 0.8916 2,955.897
5

2,955.897
5

0.0708 0.0667 2,977.536
5

Total 1.0839 5.2789 12.2054 0.0522 4.1170 0.0456 4.1626 1.1105 0.0430 1.1534 5,465.093
3

5,465.093
3

0.1551 0.4299 5,597.090
3

Unmitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 0.0000 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Total 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 0.0000 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1415 4.6464 1.8293 0.0233 0.8196 0.0271 0.8467 0.2360 0.0259 0.2619 2,509.195
8

2,509.195
8

0.0843 0.3633 2,619.553
8

Worker 0.9424 0.6325 10.3761 0.0289 3.2974 0.0186 3.3160 0.8745 0.0171 0.8916 2,955.897
5

2,955.897
5

0.0708 0.0667 2,977.536
5

Total 1.0839 5.2789 12.2054 0.0522 4.1170 0.0456 4.1626 1.1105 0.0430 1.1534 5,465.093
3

5,465.093
3

0.1551 0.4299 5,597.090
3

Mitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.4716 13.4438 16.1668 0.0270 0.6133 0.6133 0.5769 0.5769 2,555.698
9

2,555.698
9

0.6044 2,570.807
7

Total 1.4716 13.4438 16.1668 0.0270 0.6133 0.6133 0.5769 0.5769 2,555.698
9

2,555.698
9

0.6044 2,570.807
7

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1382 4.6675 1.7992 0.0230 0.8196 0.0271 0.8467 0.2360 0.0259 0.2619 2,473.098
7

2,473.098
7

0.0843 0.3586 2,582.056
9

Worker 0.8799 0.5653 9.6796 0.0280 3.2974 0.0178 3.3152 0.8745 0.0164 0.8909 2,892.313
7

2,892.313
7

0.0641 0.0621 2,912.415
2

Total 1.0181 5.2328 11.4788 0.0510 4.1170 0.0449 4.1619 1.1105 0.0423 1.1528 5,365.412
4

5,365.412
4

0.1484 0.4206 5,494.472
1

Unmitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.4716 13.4438 16.1668 0.0270 0.6133 0.6133 0.5769 0.5769 0.0000 2,555.698
9

2,555.698
9

0.6044 2,570.807
7

Total 1.4716 13.4438 16.1668 0.0270 0.6133 0.6133 0.5769 0.5769 0.0000 2,555.698
9

2,555.698
9

0.6044 2,570.807
7

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1382 4.6675 1.7992 0.0230 0.8196 0.0271 0.8467 0.2360 0.0259 0.2619 2,473.098
7

2,473.098
7

0.0843 0.3586 2,582.056
9

Worker 0.8799 0.5653 9.6796 0.0280 3.2974 0.0178 3.3152 0.8745 0.0164 0.8909 2,892.313
7

2,892.313
7

0.0641 0.0621 2,912.415
2

Total 1.0181 5.2328 11.4788 0.0510 4.1170 0.0449 4.1619 1.1105 0.0423 1.1528 5,365.412
4

5,365.412
4

0.1484 0.4206 5,494.472
1

Mitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2025

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Total 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1352 4.6455 1.7721 0.0225 0.8196 0.0272 0.8468 0.2360 0.0260 0.2620 2,428.022
5

2,428.022
5

0.0846 0.3524 2,535.160
1

Worker 0.8243 0.5085 9.0360 0.0271 3.2974 0.0170 3.3144 0.8745 0.0156 0.8901 2,821.494
0

2,821.494
0

0.0579 0.0581 2,840.239
1

Total 0.9595 5.1539 10.8081 0.0496 4.1170 0.0442 4.1612 1.1105 0.0417 1.1521 5,249.516
5

5,249.516
5

0.1425 0.4105 5,375.399
2

Unmitigated Construction Off-Site

CalEEMod Version: CalEEMod.2020.4.0 Date: 9/2/2021 3:29 PMPage 32 of 43

Kaiser Riverside Medical Center Expansion - South Coast AQMD Air District, Summer

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied



3.10 Phase 5-7 Building Construction - 2025

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 0.0000 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Total 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 0.0000 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1352 4.6455 1.7721 0.0225 0.8196 0.0272 0.8468 0.2360 0.0260 0.2620 2,428.022
5

2,428.022
5

0.0846 0.3524 2,535.160
1

Worker 0.8243 0.5085 9.0360 0.0271 3.2974 0.0170 3.3144 0.8745 0.0156 0.8901 2,821.494
0

2,821.494
0

0.0579 0.0581 2,840.239
1

Total 0.9595 5.1539 10.8081 0.0496 4.1170 0.0442 4.1612 1.1105 0.0417 1.1521 5,249.516
5

5,249.516
5

0.1425 0.4105 5,375.399
2

Mitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Total 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1325 4.6126 1.7507 0.0221 0.8196 0.0271 0.8468 0.2360 0.0260 0.2619 2,382.486
7

2,382.486
7

0.0848 0.3462 2,487.760
1

Worker 0.7764 0.4620 8.4995 0.0263 3.2974 0.0161 3.3135 0.8745 0.0148 0.8893 2,757.272
4

2,757.272
4

0.0526 0.0548 2,774.903
4

Total 0.9088 5.0746 10.2501 0.0483 4.1170 0.0433 4.1603 1.1105 0.0408 1.1513 5,139.759
1

5,139.759
1

0.1373 0.4009 5,262.663
5

Unmitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 0.0000 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Total 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 0.0000 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1325 4.6126 1.7507 0.0221 0.8196 0.0271 0.8468 0.2360 0.0260 0.2619 2,382.486
7

2,382.486
7

0.0848 0.3462 2,487.760
1

Worker 0.7764 0.4620 8.4995 0.0263 3.2974 0.0161 3.3135 0.8745 0.0148 0.8893 2,757.272
4

2,757.272
4

0.0526 0.0548 2,774.903
4

Total 0.9088 5.0746 10.2501 0.0483 4.1170 0.0433 4.1603 1.1105 0.0408 1.1513 5,139.759
1

5,139.759
1

0.1373 0.4009 5,262.663
5

Mitigated Construction Off-Site
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3.11 Phase 5-7 Architectural Coating - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 16.7720 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1709 1.1455 1.8091 2.9700e-
003

0.0515 0.0515 0.0515 0.0515 281.4481 281.4481 0.0154 281.8319

Total 16.9429 1.1455 1.8091 2.9700e-
003

0.0515 0.0515 0.0515 0.0515 281.4481 281.4481 0.0154 281.8319

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1553 0.0924 1.6999 5.2500e-
003

0.6595 3.2200e-
003

0.6627 0.1749 2.9700e-
003

0.1779 551.4545 551.4545 0.0105 0.0110 554.9807

Total 0.1553 0.0924 1.6999 5.2500e-
003

0.6595 3.2200e-
003

0.6627 0.1749 2.9700e-
003

0.1779 551.4545 551.4545 0.0105 0.0110 554.9807

Unmitigated Construction Off-Site
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3.11 Phase 5-7 Architectural Coating - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 16.7720 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1709 1.1455 1.8091 2.9700e-
003

0.0515 0.0515 0.0515 0.0515 0.0000 281.4481 281.4481 0.0154 281.8319

Total 16.9429 1.1455 1.8091 2.9700e-
003

0.0515 0.0515 0.0515 0.0515 0.0000 281.4481 281.4481 0.0154 281.8319

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1553 0.0924 1.6999 5.2500e-
003

0.6595 3.2200e-
003

0.6627 0.1749 2.9700e-
003

0.1779 551.4545 551.4545 0.0105 0.0110 554.9807

Total 0.1553 0.0924 1.6999 5.2500e-
003

0.6595 3.2200e-
003

0.6627 0.1749 2.9700e-
003

0.1779 551.4545 551.4545 0.0105 0.0110 554.9807

Mitigated Construction Off-Site

CalEEMod Version: CalEEMod.2020.4.0 Date: 9/2/2021 3:29 PMPage 37 of 43

Kaiser Riverside Medical Center Expansion - South Coast AQMD Air District, Summer

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied



4.0 Operational Detail - Mobile

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 7.0602 4.6494 40.9724 0.0669 7.1656 0.0548 7.2204 1.9096 0.0509 1.9605 7,085.259
5

7,085.259
5

0.6814 0.4286 7,230.029
4

Unmitigated 7.0602 4.6494 40.9724 0.0669 7.1656 0.0548 7.2204 1.9096 0.0509 1.9605 7,085.259
5

7,085.259
5

0.6814 0.4286 7,230.029
4

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Hospital 4,464.39 4,464.39 4464.39 3,400,436 3,400,436

Unenclosed Parking with Elevator 0.00 0.00 0.00

Total 4,464.39 4,464.39 4,464.39 3,400,436 3,400,436

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Hospital 3.26 1.65 1.35 64.90 16.10 19.00 73 25 2

Unenclosed Parking with 
Elevator

16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

4.4 Fleet Mix
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Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Hospital 0.540015 0.063309 0.186717 0.127205 0.023780 0.006682 0.012512 0.009167 0.000820 0.000485 0.025014 0.000756 0.003538

Unenclosed Parking with Elevator 0.540015 0.063309 0.186717 0.127205 0.023780 0.006682 0.012512 0.009167 0.000820 0.000485 0.025014 0.000756 0.003538

5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

NaturalGas 
Unmitigated

0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

5.1 Mitigation Measures Energy

Historical Energy Use: N
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6.0 Area Detail

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Hospital 65283.1 0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

Unenclosed 
Parking with 

Elevator

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Hospital 65.2831 0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

Unenclosed 
Parking with 

Elevator

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

Mitigated
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6.1 Mitigation Measures Area

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 6.9037 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Unmitigated 6.9037 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.4219 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

6.4681 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0138 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Total 6.9037 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Unmitigated
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Install Low Flow Bathroom Faucet

Install Low Flow Kitchen Faucet

Install Low Flow Toilet

Install Low Flow Shower

7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.4219 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

6.4681 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0138 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Total 6.9037 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Mitigated
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11.0 Vegetation

8.1 Mitigation Measures Waste

Institute Recycling and Composting Services

8.0 Waste Detail

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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MANAGEMENT SUMMARY 

In 2020, ECORP Consulting, Inc. was retained to conduct a cultural resources inventory for the proposed 

Kaiser Permanente Riverside Medical Center Expansion Project in the City of Riverside, Riverside County, 

California. The proposed Project consists of the redevelopment of approximately 15.5 acres of the existing 

37.5-acre Kaiser Permanente Riverside Medical Center property to expand acute care medical service 

facilities and ancillary use areas. The primary Project Area is within the existing Kaiser Permanente 

Riverside Medical Center campus (Assessor’s Parcel Number [APN] 138-470-010) located at 10800 

Magnolia Avenue, west of Tyler Street, east of La Sierra Avenue, and north of Highway 91. Additional 

temporary staging areas will be located at 11510 Magnolia Avenue (APN 132-020-033), 10821 Magnolia 

Avenue (APN 142-293-028), and east of 10493 Magnolia Avenue (APNs 143-180-028 and 143-180-032).  

The cultural resources inventory included a records search, literature review, and field survey. A records 

search of the California Historical Resources Information System at the Eastern Information Center 

revealed that 28 cultural resources investigations were previously conducted in or within one mile of the 

Project Area, one of which overlaps the Project Area. Sixteen cultural resources were previously recorded 

within one mile of the Project Area as a result of these investigations; however, no cultural resources have 

been previously identified within the Project Area itself. A search of the Sacred Lands File was completed 

by the California Native American Heritage Commission and resulted in a negative finding, meaning that 

no Native American Sacred Lands have been recorded in the Project Area. ECORP also performed a 

pedestrian survey of the on-site development footprint for the hospital buildings and parking structures, 

as well as a cursory (non-intensive) visit to each of the staging areas. 

As a result of the field survey, no cultural resources were recorded in the Project Area. There are no 

Historical Resources, as defined by the California Environmental Quality Act or Historic Properties, as 

defined by the National Historic Preservation Act, present within the proposed Project Area. 

Recommendations for the management of unanticipated discoveries are provided. 
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1.0 INTRODUCTION  

In 2020, ECORP Consulting, Inc. was retained by Michael Baker International to conduct a cultural 

resources inventory of the proposed Kaiser Permanente Riverside Medical Center Expansion Project Area 

in the City of Riverside, California. A survey of the property was required to identify potentially eligible 

cultural resources (archaeological sites and historic-period buildings, structures, and objects) that could be 

affected by the Project. ECORP also completed cursory (non-intensive) site visits to proposed staging 

areas located at 11510 Magnolia Avenue, 10821 Magnolia Avenue, and 10493 Magnolia Avenue. 

1.1 Project Location and Description 

The primary Project Area consists of 37.5 acres of property located in Sections 18 and 19 of Township 3 

South, Range 6 West, San Bernardino Base and Meridian, as depicted on the 1967 photorevised 1980 

Riverside West, California, U.S. Geological Survey (USGS) 7.5-minute topographic quadrangle map (Figure 

1). It is also known as APN 138-470-010. It is located 10800 Magnolia Avenue, west of Tyler Street, east of 

La Sierra Avenue and North of Highway 91 in the City of Riverside, Riverside County.  

The Project Area is currently developed as the Kaiser Permanente Riverside Medical Center, constructed 

between 1980 and 1994. The existing medical center includes four buildings located in the center of the 

property. The existing buildings are surrounded by surface parking lots and one parking structure to the 

north. Kaiser Permanente is proposing the redevelopment of approximately 15.5 acres of the existing 

37.5-acre medical center to expand acute care medical service facilities and ancillary use facilities. The 

expanded facilities and uses would consist of an approximately 318,433-square foot new multi-story 

hospital tower, a new diagnostic and treatment (D&T) building, a multi-story 1,200-stall above-ground 

parking structure, and upgrades to the existing central utility plant. The Project would also include 

ancillary features such as a new patient drop-off canopy, driveways, walkways, surface parking, 

landscaping, lighting, and signage as necessary for access, safety, security, and advertisement purposes.  

Project construction would occur over an approximate 58-month time frame in two major build phases 

comprising seven subphases. Construction of the proposed project has two major phases: one for the 

parking structure and the other for the new hospital tower and D&T building. Table 1, Construction 

Phases, describes the activities undertaken in each of the two major construction phases and seven 

subphases. The construction sequences would be as follows: demolition and grading, underground utility 

work, construction of building structure, interior buildout, exterior façade work, and final site work such as 

paving, coating, finishing, and/or landscaping. Construction equipment would be delivered to the site on 

low-bed trucks (e.g., on boom trucks) unless the equipment can be driven to the site. All construction 

equipment and materials would be stored on-site in designated staging and laydown areas. It is 

anticipated that the work would be completed between the hours of 7:00 a.m. and 7:00 p.m. on weekdays 

and between the hours 8:00 a.m. and 5:00 p.m. on Saturdays in accordance with the construction time 

limitations in the City’s Municipal Code Section 7.35.020(G).  
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Figure 1. Project Location and Vicinity
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Table 1. Construction Phases 

Phase Description Activities 
Construction Duration 

(Months) 

Phases 1-3 
Make Ready – Parking 

Structure 

Phases 1 and 2 include reconfiguring the existing hospital 
ambulance driveway and hospital patient drop-off area.  

A temporary patient drop-off canopy for the hospital and a 
new patient drop-off area for MOB 2 will be constructed as 

part of Phase 2.  

Following the opening of the new patient drop-off areas, 
parking reconfiguration and restriping of the ADA parking 
spots south of MOB 3 and MOB 2 patient drop-off area 

would be performed as part of Phase 3. 

6 months 

Phase 4 Parking Structure 

Phase 4 would involve establishing parking structure 
laydown areas, demolition of existing surface parking, 

grading, construction of the cast-in-place concrete building 
structure, construction of the interior 2,500 square feet of 

office space on the first level, and exterior screening 
elements. 

12 months 

Phase 5 New Ambulance Driveway 

Phase 5 involves the reconfiguration of the existing 
hospital ambulance egress and the construction of the new 
emergency vehicle driveway that will provide access from 

Magnolia Avenue. 

4 months 

Phases 6-7 
New Hospital Tower, D&T 
Building and Entry Plaza 

Construction 

Phases 6 and 7 involve construction of the new hospital 
tower and correlating interior and exterior site work, D&T 

building, upgrades to the existing central utility plant, utility 
connections from the central utility plant to the new hospital 
tower and undergrounding of existing aboveground utilities, 

construction of a new patient entry and drop-off canopy, 
reconfigured driveways, and landscaping. 

36 months 

The majority of earthwork would be required during the construction of the basement for the new 

hospital tower. The total depth of excavation for the basement construction is anticipated to be up to 20 

feet below the existing ground surface. Project earthwork would require approximately 9,650 cubic yards 

of cut and 18,500 cubic yards of fill; thus, approximately 8,850 cubic yards of soil import would be 

required. The material would be disposed of at an approved landfill facility approximately five miles from 

the Project site. Grading would be accomplished with scrapers, motor graders, water trucks, dozers, and 

compaction equipment. Building materials would be off-loaded and installed using small cranes, boom 

trucks, forklifts, rubber-tired loaders, rubber-tired backhoes, and other small- to medium-sized 

construction equipment as needed. 

At the request of Michael Baker International, ECORP completed non-intensive visits to four proposed off-

site staging areas located on Magnolia Avenue (APN 132-020-033, 142-293-028, 143-180-028, and 143-

180-032). The four discontiguous off-site staging areas total 18.9 acres in size. These staging areas will be 

utilized for the staging and temporary storage of construction equipment and materials during the 
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development of the proposed Project. The staging areas are either paved or covered with tall grasses that 

may require vegetation removal. 

The City of Riverside (City) will act as the Lead Agency for the Project relative to the California 

Environmental Quality Act (CEQA). 

1.2 Area of Potential Effects 

The Area of Potential Effects (APE), or Project Area, consists of the horizontal and vertical limits of a 

project and includes the area within which significant impacts or adverse effects to Historical Resources or 

Historic Properties could occur as a result of the project. The APE is defined for projects subject to 

regulations implementing Section 106 (federal law and regulations). For projects subject to CEQA, the 

term Project Area is used rather than APE. For the purpose of this document, the terms APE and Project 

Area are interchangeable. 

The horizontal APE consists of all areas where activities associated with a project are proposed and in the 

case of the current Project, equals the Project Area subject to environmental review under CEQA. This 

includes areas proposed for construction, vegetation removal, grading, trenching, stockpiling, staging, 

paving, and other elements described in the official Project description. The horizontal APE is shown on 

Figure 1 and also represents the survey coverage area. The primary Project Area where construction will 

take place encompasses 37.5 acres. The four proposed off-site staging areas comprise a total of 18.9 acres 

and would be primarily used for worker parking. 

The vertical APE is described as the maximum depth below the surface to which excavations for project 

foundations and facilities will extend. Therefore, the vertical APE includes all subsurface areas where 

archaeological deposits could be affected. The subsurface vertical APE varies across the Project, 

depending on the depth of the grading or trenching for installation of facilities. This study assumes it 

could extend as deep as 20 feet below the current surface; therefore, review of geologic and soils maps 

was necessary to determine the potential for buried archaeological sites that cannot be seen on the 

surface. There is no anticipated ground disturbance planned for the off-site staging areas. 

The vertical APE is also described as the maximum height of structures that could impact the physical 

integrity and integrity of setting of cultural resources, including districts and traditional cultural properties. 

The current study assumes the above-surface vertical APE is up to 110 feet.  

1.3 Regulatory Context 

To meet the regulatory requirements of this Project, this cultural resources investigation was conducted 

pursuant to the provisions for the treatment of cultural resources contained within Section 106 of the 

National Historic Preservation Act (NHPA), CEQA (Public Resources Code [PRC] § 21000 et seq.), Title 20 of 

the Riverside Municipal Code and the Historic Preservation Element of the General Plan. The goal of NHPA 

and CEQA is to develop and maintain a high-quality environment that serves to identify the significant 

environmental effects of the actions of a proposed project and to either avoid or mitigate those 

significant effects where feasible. CEQA pertains to all proposed projects that require State or local 

government agency approval, including the enactment of zoning ordinances, the issuance of conditional 
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use permits, and the approval of development project maps. The NHPA pertains to projects that entail 

some degree of federal funding or permit approval. 

The NHPA and CEQA (Title 14, California Code of Regulations [CCR], Article 5, § 15064.5) apply to cultural 

resources of the historical and pre-contact (prehistoric) periods. Any project with an effect that may cause 

a substantial adverse change in the significance of a cultural resource, either directly or indirectly, is a 

project that may have a significant effect on the environment. As a result, such a project would require 

avoidance or mitigation of impacts to those affected resources. Significant cultural resources must meet at 

least one of four criteria that define eligibility for listing on either the California Register of Historical 

Resources (CRHR) (PRC § 5024.1, Title 14 CCR, § 4852) or the National Register of Historic Places (NRHP) 

(36 Code of Federal Regulations [CFR] 60.4). Cultural resources eligible for listing on the NRHP are 

considered Historic Properties under CFR 36 Part 800 and are automatically eligible for the CRHR. 

Resources listed on or eligible for inclusion in the CRHR are considered Historical Resources under CEQA. 

Tribal Cultural Resources are defined in Section 21074 of the California PRC as sites, features, places, 

cultural landscapes (geographically defined in terms of the size and scope), sacred places, and objects 

with cultural value to a California Native American tribe that are either included in or determined to be 

eligible for inclusion in the CRHR, or are included in a local register of historical resources as defined in 

subdivision (k) of Section 5020.1, or are a resource determined by the Lead Agency, in its discretion and 

supported by substantial evidence, to be significant pursuant to criteria set forth in subdivision (c) of 

Section 5024.1. Section 1(b)(4) of Assembly Bill (AB) 52 established that only California Native American 

tribes, as defined in Section 21073 of the California PRC, are experts in the identification of Tribal Cultural 

Resources and impacts thereto. Because ECORP does not meet the definition of a California Native 

American tribe, this report only addresses information for which ECORP is qualified to identify and 

evaluate, and that which is needed to inform the cultural resources section of CEQA documents. This 

report, therefore, does not identify or evaluate Tribal Cultural Resources. Should California Native 

American tribes ascribe additional importance to or interpretation of archaeological resources described 

herein, or provide information about non-archeological Tribal Cultural Resources, that information is 

documented separately in the AB 52 tribal consultation record between the tribe(s) and Lead Agency, and 

summarized in the Tribal Cultural Resources section of the CEQA document, if applicable.  

Title 20 of the Riverside Municipal Code is to promote the public health, safety, and general welfare by 

providing for the identification, protection, enhancement, perpetuation and use of improvements, 

buildings, structures, signs, objects, features, sites, places, areas, districts, neighborhoods, streets, works of 

art, natural features and significant permanent landscaping having special historical archaeological, 

cultural, architectural, community, aesthetic or artistic value in the City [of Riverside], as defined in Chapter 

20.50 of Title 20, Riverside Code of Ordinances.   

As a Certified Local Government, the City of Riverside’s historic preservation program as has been 

recognized by the State Office of Historic Preservation. The Riverside Historic Preservation Element of the 

Riverside General Plan reinforces the needs of the NHPA, CEQA, and Title 20, and implements these 

regulations to better preserve the historic nature of the City of Riverside. The General Plan also sets 

objectives and policies for historic preservation in the City of Riverside. 
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In accordance with the City of Riverside Consultant Requirements for Cultural Resources Survey, Studies, 

and Reports, ECORP sent request for information letters to Native American tribes on a list provided in the 

Native American Heritage Commission (NAHC) Sacred Lands File search results. Letters were sent to 21 

tribes and tribal representatives requesting information regarding any archaeological resources, historic 

resources, or locations that are of cultural importance to the local Native American community located in 

or near the proposed Project Area. 

This report was prepared as a co-compliant document meeting the cultural resources standards and 

implementing regulations for both NHPA and CEQA. 

1.4 Report Organization 

The following report documents the study and its findings and was prepared in conformance with the 

California Office of Historic Preservation’s (OHP) Archaeological Resource Management Reports: 

Recommended Contents and Format. Attachment A includes a confirmation of the records search with the 

California Historical Resources Information System (CHRIS). Attachment B contains documentation of a 

search of the Sacred Lands File and correspondence with Native American tribes. Attachment C presents 

photographs of the Project Area. Attachment D contains resumes of report authors and contributing staff. 

Sections 6253, 6254, and 6254.10 of the California Code authorize State agencies to exclude 

archaeological site information from public disclosure under the Public Records Act. In addition, the 

California Public Records Act (Government Code § 6250 et seq.) and California’s open meeting laws (The 

Brown Act, Government Code § 54950 et seq.) protect the confidentiality of Native American cultural place 

information. Under Exemption 3 of the federal Freedom of Information Act (5 U.S. Code [USC] 5), because 

the disclosure of cultural resources location information is prohibited by the Archaeological Resources 

Protection Act of 1979 (16 USC 470hh) and Section 307103 of the NHPA, it is also exempted from 

disclosure under the Freedom of Information Act. Likewise, the Information Centers of the CHRIS 

maintained by the OHP prohibit public dissemination of records search information. 

2.0 SETTING 

2.1 Environmental Setting 

The primary Project Area is located in the City of Riverside on flat, developed land. The proposed off-site 

staging areas currently exist as previously disturbed, undeveloped land. The Project Area is located 

approximately 32 miles northeast of the Pacific Ocean and 96 miles north of the U.S.-Mexico international 

border in the County of Riverside, California. 

2.2 Geology and Soils 

Morton and Miller (2006) have mapped the underlying geology of the Project Area as old alluvial-fan 

deposits, Unit 3 dated to the Pleistocene (2.588-0.0117 Ma). This geologic unit varies across the region 

based on topographical differences of canyons and valleys, but it is described as moderately dissected 

interstratified sand and gravel capped soils transitioning to primarily sand- to boulder-sized clasts, 
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moderately consolidated and variably dissected. The underlying geology abuts and is overlain by 

Quaternary valley-fill alluvial deposits dating to both the Pleistocene and Holocene (Qv). 

According to the U.S. Department of Agriculture’s Natural Resources Conservation Service (NRCS) Web 

Soil Survey (NRCS 2021), five soil types are located within the Project Area: Arlington fine sandy loam, 

deep, 2 to 8 percent slopes; Buchenau loam, slightly saline-alkali, 0-2 percent slopes; Buchenau loam, 

slightly saline-alkali, 2-8 percent slopes; Greenfield sandy loam, 0-2 percent slopes; and Hanford fine 

sandy loam, 0-2 percent slopes. These soils are classified as alluvials and result from flooding events in 

alluvial plains. The potential exists for buried pre-contact archaeological sites in the Project Area due to 

regional occupation by Native Americans contemporaneous with the emplacement of alluvial sediments 

during the Holocene. 

3.0 CULTURAL CONTEXT 

3.1 Regional Pre-Contact History  

The archaeological history of southern California is remarkably complex, with a great deal of variation and 

the overlapping of specific technological and cultural traditions from the onset of documented human 

habitation in the terminal Pleistocene to the period of European contact in the Late Holocene. Today, 

archaeology and culture history are typically described according to geological epoch, with delineations in 

years before present (BP) between the Pleistocene (more than 10,000 BP), Early Holocene (10,000 to 6,500 

BP), Middle Holocene (6,500 to 3,500 BP) and the Late Holocene (3,500 BP to present). This approach 

places human history squarely in the realm of greater ecology and geological history in a way that allows 

discussion of human activity through time without limitations imposed by provincial labels. In California, 

this distinct use of geological terminology is not entirely arbitrary, as elements of technological change 

and diversification in cultural practices are observable at the transition of temporal periods (Erlandson and 

Colten 1991). However, terminology that is generally accepted by California archaeologists and the 

California OHP is still helpful in describing ancient patterns of human activity. The predominant 

archaeological patterns through time in relation to behavioral traditions and temporal periods, and in 

specific reference to the Project Area, are discussed below. 

3.2 Local Pre-Contact History 

3.2.1 Paleo-Indian Period/Terminal Pleistocene (12,000 to 10,000 BP) 

The first inhabitants of southern California were big-game hunters and gatherers exploiting now-extinct 

species of Pleistocene megafauna (e.g., mammoth and other Rancholabrean fauna). Local "fluted point" 

assemblages comprised of large spear points or knives are stylistically and technologically similar to the 

Clovis Paleo-Indian cultural tradition dated to this period elsewhere in North America (Moratto 1984). 

Archaeological evidence for this period in southern California is limited to a few small temporary camps 

with fluted points found around late Pleistocene lake margins in the Mojave Desert and around Tulare 

Lake in the southern San Joaquin Valley. Single points are reported from Ocotillo Wells and Cuyamaca 

Pass in eastern San Diego County and from the Yuha Desert in Imperial County (Rondeau et al. 2007). 
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3.2.2 Early Archaic Period/Early Holocene (10,000 to 8,500 BP) 

Approximately 10,000 years ago, at the beginning of the Holocene, warming temperatures, and the 

extinction of the megafauna resulted in changing subsistence strategies with an emphasis hunting smaller 

game and increasing reliance on plant gathering. Previously, Early Holocene sites were represented by 

only a few sites and isolates from the Lake Mojave and San Dieguito complexes found along former 

lakebeds and grasslands of the Mojave Desert and in inland San Diego County. More recently, southern 

California Early Holocene sites have been found along the Santa Barbara Channel (Erlandson 1994), in 

western Riverside County (Goldberg 2001, Grenda 1997), and along the San Diego County coast (Gallegos 

1991, Koerper et al. 1991, Warren 1967). 

The San Dieguito Complex was defined based on material found at the Harris site (CA-SDI-149) on the 

San Dieguito River near Lake Hodges in San Diego County. San Dieguito artifacts include large leaf-

shaped points; leaf-shaped knives; large ovoid, domed, and rectangular end and side scrapers; engraving 

tools; and crescentics (Koerper et al. 1991). The San Dieguito Complex at the Harris site dates to 9,000 to 

7,500 BP (Gallegos 1991:Figure 3.9). However, sites from this time period in coastal San Diego County 

have yielded artifacts and subsistence remains characteristic of the succeeding Encinitas Tradition, 

including manos, metates, core-cobble tools, and marine shell (Gallegos 1991; Koerper et al. 1991). 

3.2.3 Encinitas Tradition or Milling Stone Period/Middle Holocene (8,500 to 1,250 BP) 

The Encinitas Tradition (Warren 1968) and the Milling Stone Period (Wallace 1955) refer to a long period 

of time during which small mobile bands of people who spoke an early Hokan language foraged for a 

wide variety of resources including hard seeds, berries, and roots/tubers (yucca in inland areas), rabbits 

and other small animals, and shellfish and fish in coastal areas. Sites from the Encinitas Tradition consist of 

residential bases and resource acquisition locations with no evidence for overnight stays. Residential 

bases have hearths and fire-affected rock indicating overnight stays and food preparation. Residential 

bases along the coast have large amounts of shell and are often termed shell middens.  

The Encinitas Tradition as originally defined (Warren 1968) applied to all of the non-desert areas of 

southern California. Recently, four patterns within the Encinitas Tradition have been proposed that apply 

to different regions of southern California (Sutton and Gardner 2010). The Topanga Pattern includes 

archaeological material from the Los Angeles Basin and Orange County. The Greven Knoll Pattern pertains 

to southwestern San Bernardino County and western Riverside County (Sutton and Gardner 2010). Each of 

the patterns is divided into temporal phases. The Topanga Pattern included the Los Angeles Basin and 

Orange County. The Topanga I phase extends from 8,500 to 5,000 BP and Topanga II runs from 5,000 to 

3,500 BP. The Topanga Pattern ended about 3,500 BP with the arrival of Takic speakers, except in the 

Santa Monica Mountains where the Topanga III phase lasted until about 2,000 BP. 

The Encinitas Tradition in inland areas east of the Topanga Pattern (southwestern San Bernardino County 

and western Riverside County) is the Greven Knoll Pattern (Sutton and Gardner 2010). Greven Knoll I 

(9,400 to 4,000 BP) has abundant manos and metates. Projectile points are few and are mostly Pinto 

points. Greven Knoll II (4,000 to 3,000 BP) has abundant manos and metates and core tools. Projectile 

points are mostly Elko points. The Elsinore site on the east shore of Lake Elsinore was occupied during 
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Greven Knoll I and Greven Knoll II. During Greven Knoll I faunal processing (butchering) took place at the 

lakeshore and floral processing (seed grinding), cooking, and eating took place farther from the shore. 

The primary foods were rabbit meat and seeds from grasses, sage, and ragweed. A few deer, waterfowl, 

and reptiles were consumed. The recovered archaeological material suggests that a highly mobile 

population visited the site at a specific time each year. It is possible that their seasonal round included the 

ocean coast at other times of the year. These people had an unspecialized technology as exemplified by 

the numerous crescents, a multi-purpose tool. The few projectile points suggest that most of the small 

game was trapped using nets and snares (Grenda 1997:279). During Greven Knoll II, which included a 

warmer drier climatic episode known as the Altithermal, it is thought that populations in interior southern 

California concentrated at oases and that Lake Elsinore was one of them. The Elsinore site (CA-RIV-2798) 

is one of five known Middle Holocene residential sites around Lake Elsinore. Tools were mostly manos, 

metates, and hammerstones. Scraper planes were absent. Flaked-stone tools consisted mostly of utilized 

flakes used as scrapers.  The Elsinore site during the Middle Holocene was a “recurrent extended 

encampment” that could have been occupied during much of the year.  

The Encinitas Tradition lasted longer in inland areas because Takic speakers did not move east into these 

areas until circa 1,000 BP. Greven Knoll III (3,000 to 1,000 BP) is present at the Liberty Grove site in 

Cucamonga (Salls 1983) and at sites in Cajon Pass that were defined as part of the Sayles Complex (Kowta 

1969). Greven Knoll III sites have a large proportion of manos and metates and core tools as well as 

scraper planes. Kowta (1969) suggested the scraper planes may have been used to process yucca and 

agave. The faunal assemblage consists of large quantities of lagomorphs (rabbits and hares) and lesser 

quantities of deer, rodents, birds, carnivores, and reptiles. 

3.2.4 Palomar Tradition (1,250 to 150 BP) 

The native people of southern California (north of a line from Agua Hedionda to Lake Henshaw in San 

Diego County) spoke Takic languages, which form a branch or subfamily of the Uto-Aztecan language 

family. The Takic languages are divided into the Gabrielino-Fernandeño language, the Serrano-Kitanemuk 

group (the Serrano [includes the Vanyume dialect] and Kitanemuk languages), the Tataviam language, 

and the Cupan group (the Luiseño-Juaneño language, the Cahuilla Language, and the Cupeño language) 

(Golla 2011). According to Sutton (2009), Takic speakers occupied the southern San Joaquin Valley before 

3,500 BP.  Perhaps as a result of the arrival of Yokutsan speakers (a language in the Penutian language 

family) from the north, Takic speakers moved southeast. The ancestors of the Kitanemuk moved into the 

Tehachapi Mountains and the ancestors of the Tataviam moved into the upper Santa Clara River drainage. 

The ancestors of the Gabrielino (Tongva) moved into the Los Angeles Basin about 3,500 BP, replacing the 

native Hokan speakers. Speakers of proto-Gabrielino reached the southern Channel Islands by 3,200 BP 

(Sutton 2009) and moved as far south as Aliso Creek in Orange County by 3,000 BP.  

Takic people moved south into southern Orange County after 1,250 BP and became the ancestors of the 

Juaneño. Takic people moved inland from southern Orange County about 1,000 BP, becoming the 

ancestors of the Luiseño, Cupeño, and Cahuilla. Takic people from the Kitanemuk area moved east along 

the northern slopes of the San Gabriel Mountains and spread into the San Bernardino Mountains and 

along the Mojave River, becoming the ancestors of the Serrano and the Vanyume.  
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The material culture of the inland areas where Takic languages were spoken at the time of Spanish 

contact is part of the Palomar Tradition (Sutton 2011). San Luis Rey I Phase (1,000 to 500 BP) and San Luis 

Rey II Phase (500 to 150 BP) pertain to the area occupied by the Luiseño at the time of Spanish contact. 

The Peninsular I (1,000 to 750 BP), II (750 to 300 BP), and III (300 to 150 BP) Phases are used in the areas 

occupied by the Cahuilla and Serrano (Sutton 2011). 

San Luis Rey I is characterized by Cottonwood Triangular arrow points, use of bedrock mortars, stone 

pendants, shell beads, quartz crystals, and bone tools.  San Luis Rey II sees the addition of ceramics, 

including ceramic cremation urns, red pictographs on boulders in village sites, and steatite arrow 

straighteners. San Luis Rey II represents the archaeological manifestation of the antecedents of the 

historically known Luiseño (Goldberg 2001:I-43). During San Luis Rey I there were a series of small 

permanent residential bases at water sources, each occupied by a kin group (probably a lineage). During 

San Luis Rey II people from several related residential bases moved into a large village located at the most 

reliable water source (Waugh 1986). Each village had a territory that included acorn harvesting camps at 

higher elevations. Villages have numerous bedrock mortars, large dense midden areas with a full range of 

flaked and ground stone tools, rock art, and a cemetery. 

3.3 Ethnohistory 

Ethnographic accounts of Native Americans indicate that the Project Area lies predominantly within the 

original territory of the Cahuilla (Bean 1978), although portions of the City of Riverside are also claimed by 

the Gabrieleno, Luiseño, and Serrano.  

3.3.1 Cahuilla 

The Cahuilla spoke a Takic language. The Takic group of languages is part of the Uto-Aztecan language 

family. The Cahuilla occupied a territory ranging from the San Bernardino Mountains in the north to the 

Chocolate Mountains and Borrego Springs in the south, and from the Colorado Desert in the east to 

Palomar Mountain in the west. They engaged in trade, marriage, shared rituals, and war with other groups 

of Native Americans whose territories they overlapped, primarily the Serrano and Gabrielino (Bean 1978, 

1972; Kroeber 1925). 

Cahuilla subsistence consisted of hunting, gathering, and fishing. Villages were often located near water 

sources, most commonly in canyons or near drainages on alluvial fans. Major villages were fully occupied 

during the winter, but during other seasons task groups made periodic forays to collect various plant 

foods, with larger groupings from several villages organizing for the annual acorn harvest (Bean and 

Saubel 1972). Bean and Saubel (1972) have recorded the use of several hundred species of plants used for 

food, building/artifact materials, and medicines. The major plant foods included acorns, pinyon nuts, and 

various seed-producing legumes. These were complemented by agave, wild fruits and berries, tubers, 

cactus bulbs, roots and greens, and seeds. 

Hunting focused on both small to medium-sized mammals such as rodents and rabbits, and large 

mammals such as pronghorn sheep, mountain sheep, and mule deer. Hunting was done using the 

throwing stick or the bow and arrow, though nets and traps were also used for small animals (Bean 1972). 
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Cahuilla buildings consisted of dome-shaped or rectangular houses, constructed of poles covered with 

brush and above-ground granaries (Bean 1978; Strong 1929). Other material culture included baskets, 

pottery, and grinding implements; stone tools, arrow shaft straighteners and bows; clothing (loincloths, 

blankets, rope, sandals, skirts, and diapers); and various ceremonial objects made from mineral, plant, and 

animal substances (Bean 1972). 

As many as 10,000 Cahuilla may have existed at the time of European contact in the eighteenth century 

(Bean 1978). Circa 1900, Cahuilla lived in the settlements of La Mesa, Toro, and Martinez on the Augustin 

and Toro Indian Reservations east and southeast of the Project Area (USGS Indio Quad 1904). As of 1974, 

approximately 900 people claimed Cahuilla ancestry (Bean 1978). 

There was no substantial Euro-American settlement in the Coachella Valley until the Southern Pacific 

Railroad completed its line from Los Angeles to Indio (then known as Indian Wells) in 1876. The railroad 

was completed to Yuma in 1877, linking southern California with Arizona and points east. Wells to supply 

water for the steam locomotives were dug at Indio, Coachella (originally named Woodspur), Thermal 

(originally named Kokell), and Mecca (originally named Walters). Settlement began around these wells 

and railroad stations, forming the nucleus of today’s Coachella Valley towns.  

3.3.2 Gabrieleno 

At the time of contact with Europeans, the Gabrieleno were the main occupants of the southern Channel 

Islands, the Los Angeles basin, much of Orange County, and extended as far east as the western San 

Bernardino Valley. The term “Gabrieleno” came from the group’s association with Mission San Gabriel 

Arcangel, established in 1771. The Gabrieleno are believed to have been one of the most populous and 

wealthy Native American tribes in southern California prior to European contact. (Bean and Smith 1978a; 

McCawley 1996; Moratto 1984). The Gabrielino spoke a Takic language. The Takic group of languages is 

part of the Uto-Aztecan language family.  

The Gabrieleno occupied villages located along rivers and at the mouths of canyons. Populations ranged 

from 50 to 200 inhabitants. Residential structures within the villages were domed, circular, and made from 

thatched tule or other available wood. Gabrielino society was organized by kinship groups, with each 

group composed of several related families who together owned hunting and gathering territories. 

Settlement patterns varied according to the availability of floral and faunal resources (Bean and Smith 

1978a; McCawley 1996; Miller 1991). 

Vegetal staples consisted of acorns, chia, seeds, piñon nuts, sage, cacti, roots, and bulbs. Animals hunted 

included deer, antelope, coyote, rabbits, squirrels, rodents, birds, and snakes. The Gabrieleno also fished 

and collected marine shellfish (Bean and Smith 1978a; McCawley 1996; Miller 1991). 

By the late 18th century, Gabrieleno population had significantly dwindled due to introduced European 

diseases and dietary deficiencies. Gabrieleno communities disintegrated as families were taken to the 

missions (Bean and Smith 1978a; McCawley 1996; Miller 1991). However, current descendants of the 

Gabrieleno are preserving Gabrieleno culture. 
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3.3.3 Luiseño 

The Luiseño are a Takic-speaking people who occupied what is now western Riverside County and 

northern San Diego County (the San Luis Rey River drainage) in prehistoric and historic times. The term 

Luiseño was given by the Spanish to the native groups who were living in this area and who were forcibly 

removed to Mission San Luis Rey. The Luiseño believe the world was created in the area now known as 

Temecula and that they have been here since the beginning of time. 

The Luiseño lived in sedentary and autonomous village groups, each with specific subsistence territories 

encompassing hunting, collecting, and fishing areas. Villages were typically located in valley bottoms, 

along streams, or along coastal strands near mountain ranges where water was available and village 

defense was possible. Inland populations had access to fishing and gathering sites on the coast, which 

they used during the winter months (Bean and Shipek 1978). 

Luiseño subsistence was centered around the gathering of acorns, seeds, greens, bulbs, roots, berries, and 

other vegetal foods. This was supplemented with hunting mammals such as deer, antelope, rabbit, 

woodrat, ground squirrels, and mice, as well as quail, doves, ducks, and other birds. Bands along the coast 

also exploited marine resources, such as sea mammals, fish, crustaceans, and mollusks. Inland, trout and 

other fish were taken from mountain streams (Bean and Shipek 1978). 

Hunting was carried out both individually and by organized groups. Tool technology for food acquisition, 

storage, and preparation reflects the size and quantity of items procured. Small game was hunted with the 

use of curved throwing sticks, nets, slings, or traps. Bows and arrows were used for hunting larger game. 

Dugout canoes, basketry fish traps, and shell hooks were used for near-shore ocean fishing. Coiled and 

twined baskets were made for food gathering, preparation, storing, and serving. Other items used for 

food processing included large shallow trays for winnowing chaff from grain, ceramic and basketry 

storage containers, manos and metates for grinding seeds, and ceramic jars for cooking (Bean and Shipek 

1978). 

Villages had hereditary chiefs who controlled religious, economic, and territorial activities (Bean and 

Shipek 1978, Boscana 1933). An advisory council of ritual specialists and shamans was consulted for 

environmental and other knowledge. large villages located along the coast or in inland valleys may have 

had more complex social and political structures than settlements controlling smaller territories (Bean and 

Shipek 1978, Strong 1929). 

Most Luiseño villages contained a ceremonial structure, enclosed by circular fencing and located near the 

center of the village. Houses were semisubterranean and thatched with locally available brush, bark, or 

reeds. Earth-covered semisubterranean sweathouses were also common and were used for purification 

and curing rituals (Bean and Shipek 1978).  

The Luiseño first came into contact with Europeans in 1769 when the expedition led by Gaspar de Portolá 

arrived in their territory. That same year, the San Diego Mission was established just to the south, followed 

by the San Juan Capistrano Mission in 1776 and the San Luis Rey Mission in 1798. Poor living conditions 

at the missions and introduced European diseases led to a rapid decline of the Luiseño population. 

Following the Mission Period (1769-1834), Luiseño Indians scattered throughout southern California. 
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Some became serfs on the Mexican ranchos, others moved to newly founded pueblos established for 

them, some sought refuge among inland groups, and a few managed to acquire land grants. Later, many 

moved to or were forced onto reservations. Although many of their cultural traditions had been 

suppressed during the Mission Period, the Luiseño were successful at retaining their language and certain 

rituals and ceremonies. Starting in the 1970s, there was a revival of interest in the Luiseño language and 

classes were organized. Since then, traditional games, songs, and dances have been performed, traditional 

foods have been gathered and prepared, and traditional medicines and curing procedures have been 

practiced (Bean and Shipek 1978). 

3.3.4 Serrano 

The Serrano occupied an area in and around the San Bernardino Mountains and northward into the 

Mojave Desert. Their territory also extended west along the north slope of the San Gabriel Mountains, east 

as far as Twentynine Palms, north into the Victorville and Lucerne Valley areas, and south to the Yucaipa 

Valley and San Jacinto Valley (Cultural Systems Research 2005).  The Serrano speakers in the Mojave 

Desert who lived along the Mojave River were known as Vanyume. Serrano is a language within the Takic 

family of the Uto-Aztecan language stock.  

The Serrano were mainly hunters and gatherers who occasionally fished.  Game hunted included 

mountain sheep, deer, antelope, rabbits, small rodents, and various birds, particularly quail.  Vegetable 

staples consisted of acorns, pinyon nuts, bulbs and tubers, shoots and roots, juniper berries, mesquite, 

barrel cacti, and Joshua tree (Bean and Smith 1978b).  

A variety of materials were used for hunting, gathering, and processing food, as well as for shelter, 

clothing, and luxury items. Shells, wood, bone, stone, plant materials, and animal skins and feathers were 

used for making baskets, pottery, blankets, mats, nets, bags and pouches, cordage, awls, bows, arrows, 

drills, stone pipes, musical instruments, and clothing (Bean and Smith 1978b). 

Settlement locations were determined by water availability, and most Serranos lived in villages near water 

sources.  Houses and ramadas were round and constructed of poles covered with bark and tule mats 

(Kroeber 1925). Most Serrano villages also had a ceremonial house used as a religious center.  Other 

structures within the village might include granaries and sweathouses (Bean and Smith 1978b). 

Serrano social and political units were clans, patrilineal exogamous territorial groups.  Each clan was led by 

a chief who had both political and ceremonial roles.  The chief lived in a principal village within the clan’s 

territory.  The clans were part of a moiety system such that each clan was either a wildcat or coyote clan 

and marriages could only occur between members of opposite moieties (Earle 2004).  On the north side of 

the San Bernardino Mountains, clan villages were located along the desert-mountain interface on Deep 

Creek, on the upper Mojave River, in Summit Valley, and in Cajon Pass.  The principal plant food available 

near these villages was juniper berries. These villages also had access to mountain resources, such as 

acorns and pinyon nuts. 

Partly due to their mountainous and desert inland territory, contact between Serrano and Euro-Americans 

was minimal prior to the early 1800s.  In 1819, an asistencia (mission outpost) was established near 

present-day Redlands and was used to help relocate many Serrano to Mission San Gabriel.  However, 
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small groups of Serrano remained in the area northeast of the San Gorgonio Pass and were able to 

preserve some of their native culture. Today, most Serrano live either on the Morongo or San Manuel 

reservations (Bean and Smith 1978). 

3.4 Regional History 

The first significant European settlement of California began during the Spanish Period (1769 to 1821) 

when 21 missions and four presidios were established between San Diego and Sonoma. Although located 

primarily along the coast, the missions dominated the majority of the California region during this period. 

The purpose of the missions and presidios was to establish Spanish economic, military, political, and 

religious control over the Alta California territory. This included the forced conversion of the native 

population to Spanish colonial society and Catholicism, which often consisted of subjugating Indians into 

a life of servitude to Spanish citizens (Castillo 1978; Cleland 1941). 

The Mexican Period (1821 to 1848) began with the success of the Mexican Revolution in 1821, but changes 

to the mission system were slow to follow. When secularization of the missions occurred in the 1830s, the 

vast land holdings of the missions in California were divided into large land grants called ranchos. The 

Mexican government granted ranchos throughout California to Spanish and Hispanic soldiers and settlers 

(Castillo 1978).  

In 1848, the Treaty of Guadalupe Hidalgo ended the Mexican-American War and marked the beginning of 

the American Period (1848 to present). The discovery of gold the same year initiated the 1849 California 

Gold Rush, bringing thousands of miners and settlers to California, most of who settled in the north. For 

those settlers who chose to come to southern California, much of their economic prosperity was fueled by 

cattle ranching rather than by gold. This prosperity, however, came to a halt in the 1860s as a result of 

severe floods and droughts, which put many ranchers into bankruptcy (Castillo 1978; Cleland 1941). 

3.5 Local History 

La Placita (Agua Mansa) was the earliest community to be founded in what was later to become Riverside 

County. Hispanicized Indian settlers from Abiquiu, New Mexico, traveled the Old Spanish Trail following an 

invitation from the Lugo family of Rancho San Bernardino. In exchange for land, the New Mexican 

immigrants were to protect the rancho’s cattle and other assets from theft by local Indians and others. 

The settlers formed a colony in 1843, but disputes soon arose with the Lugos over water and irrigation 

rights. In 1844 or 1845, Don Juan Bandini of Rancho Jurupa offered the settlers better land and water 

rights on the south bank of the Santa Ana River. The New Mexicans, disappointed in their dealings with 

the Lugos, accepted the offer, known as the Bandini Donation. Led by Lorenzo Trujillo, the settlers formed 

the community of La Placita (Gunther 1984; Harley 1991; Waitman 1991). The riverbank location proved to 

be ill-chosen when the adobe town was wiped out during the disastrous flood of 1862 (Clark 1978/1979; 

Ahlborn 1982). However, the residents of La Placita quickly rebuilt. 

The area of La Sierra adjacent to the Project Area was originally a part of the Mexican land grant La Sierra 

(Sepulveda) as granted by Governor Pio Pico to Vicente Sepulveda in 1846, and patented to Vicente 

Sepulveda in 1877 (Lech 2012). By 1909, Willits Hole owned the entirety of the La Sierra (Sepulveda) 
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rancho, and he began to sell off approximately 6,000 acres while developing Hole Ranch. Hole Ranch was 

primarily centered on agriculture and the accompanying irrigation infrastructure (Tibbet et al. 2008).  

In 1870, a few years after La Placita was rebuilt following the flood, the community of Riverside was 

founded two miles to the south. Due to a few select deaths of those involved in the beginnings of silk 

production of the area, John North and the Southern California Colony Association purchased the land in 

1870 to begin a settlement where education and harmony went hand-in-hand (Lech 2020) This became 

known as the Colony. In 1883, Riverside Heights, later known as Merrill, and finally as Highgrove, was 

established (Gunther 1984). The area became one of the first citrus growing centers in the country, an 

activity helped by the arrival of the Southern Pacific Railroad in the 1870s and the Santa Fe Railroad in the 

1880s. Communications, travel, and shipping were opened by the railroad between the Riverside/San 

Bernardino area and Los Angeles, as well as other regions of the country. A land boom brought about by 

cheap rail fares and aggressive real estate promotions were in progress by the late 1880s. Irrigation was 

expanded with construction of the Riverside Upper and Lower Canals, both dug in the 1870s, and the 

Riverside-Warm Creek Canal, dug in 1886.  In 1893, Riverside became the seat of government when 

Riverside County was formed (Gunther 1984; Brown 1985).  

In the following decades, the local citrus industry grew and agriculture was the predominant economy of 

the area. The Great Depression in the 1930s, however, brought hardships to the region and some farmers 

were forced to sell their orchards. During the U.S. involvement in World War II, the San Bernardino area 

was made headquarters of the Western Defense Command because of its safe distance from the threat of 

an aircraft carrier-based aerial attack and its status as a regional rail, highway, and communications hub. 

The economy of the Riverside/San Bernardino area was boosted by military establishments such as the 

U.S. Army Air Depot (Norton Air Force Base) and the U.S. Army Base General Depot (Camp Ono) in San 

Bernardino, and March Field (March Air Force Base) south of Riverside (Belden 1963; Brown 1985). 

Following World War II, agriculture declined as industrial and suburban development increased. In the 

1950s and 1960s, in particular, construction of State Highways 91 and 60 through the area stimulated new 

housing and commercial growth, and Riverside stretched southward and northward along the freeway. By 

the 1980s, the expanding city limits had reached northward to the Riverside/San Bernardino County Line 

(Brown 1985). Agriculture had nearly disappeared. 

4.0 METHODS 

4.1 Personnel Qualifications 

All phases of the cultural resources investigation were conducted or supervised by Registered Professional 

Archaeologist (RPA) John O’Connor, Ph.D., who meets the Secretary of the Interior’s Professional 

Qualifications Standards for prehistoric and historic archaeology. Dr. O’Connor requested and reviewed 

the CHRIS records search results and NAHC Sacred Lands File results. Julian Acuña, RPA, conducted the 

pedestrian survey and staging area visits. Dr. O’Connor, Mr. Acuña, and Michael M. DeGiovine prepared 

the report. Lisa Westwood, RPA, provided technical report review and quality assurance. Resumes of 

contributing staff may be found in Attachment D. 
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John O’Connor has over 11 years of archaeological experience in North America and the Pacific Islands, 

experience that includes cultural resources management, academic research, museum collections 

management, and university teaching. Dr. O’Connor meets the Secretary of the Interior’s Professional 

Qualifications Standards for prehistoric and historic archaeology. He is well versed in the evaluation of 

impacts to cultural resources for CEQA and NHPA projects, and he has written or otherwise contributed to 

numerous environmental compliance documents. Dr. O’Connor serves as the Southern California Cultural 

Resources Manager for ECORP. 

Julian Acuña is an Associate Archaeologist for ECORP and has an M.A. in Applied Archeology from 

California State University, San Bernardino. He has participated in various aspects of archaeological 

fieldwork including survey, test excavations, and construction monitoring. He has assisted in the 

recordation of both pre-contact and historic-period archaeological sites. He has also assisted in 

archaeological laboratory work including the analysis and cataloguing of artifacts from multi-component 

sites. 

Michael M. DeGiovine is a Staff Archaeologist with over 15 years of experience in cultural resources 

management. He holds an M.A. in Anthropology and meets the Secretary of the Interior’s Professional 

Qualifications Standards for prehistoric and historic archaeology. He has prepared and/or contributed to 

environmental documents, such as Environmental Impact Reports/Environmental Impact Statements or 

Cultural Resource studies that deal with CEQA and NHPA Sections 106 and 110. Mr. DeGiovine has 

coordinated and cooperated with primary contractors, clients, and other environmental stakeholders to 

ensure that projects meet environmental compliance and are completed expeditiously. 

Lisa Westwood meets the Secretary of the Interior’s Professional Qualifications Standards for prehistoric 

and historic archaeology with 26 years of experience. She holds a B.A. in Anthropology and an M.A. in 

Anthropology (Archaeology). She is the Director of Cultural Resources for ECORP. 

4.2 Records Search Methods 

ECORP requested a records search for the Project Area from the Eastern Information Center (EIC) of the 

CHRIS at University of California, Riverside on January 05, 2021 (Attachment A). The purpose of the 

records search was to determine the extent of previous cultural resources surveys within a one-mile 

(1,600-meter) radius of the proposed Project location, and whether previously documented pre-contact or 

historic-period archaeological sites, architectural resources, or traditional cultural properties exist within 

this area. 

In addition to the official records and maps for archaeological sites and surveys in Riverside County, the 

following historic references were also reviewed: Built Environment Resources Directory (OHP 2021); The 

National Register Information System (National Park Service [NPS] 2021); Office of Historic Preservation, 

California Historical Landmarks (OHP 2020); California Historical Landmarks (OHP 1996 and updates); 

California Points of Historical Interest (OHP 1992 and updates); Directory of Properties in the Historical 

Resources Inventory (OHP 1999); Riverside Historic Resources Database (Riverside 2021); Caltrans Local 

Bridge Survey (Caltrans 2019); and Caltrans State Bridge Survey (Caltrans 2018). 
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Other references examined include an historic General Land Office (GLO) land patent records (Bureau of 

Land Management [BLM] 2021). Historic maps reviewed include: 

 1901 USGS Riverside, California 15-minute series topographic quadrangle map (1:62,500 scale); 

 1942 USGS Riverside West, California 1:31600 topographic quadrangle map;  

 1953 (photorevised 1962) USGS Riverside West, California 7.5-minute series topographic 

quadrangle map (1:24000 scale); and  

 1967 (photorevised 1969) Riverside West, California 7.5-minute series topographic quadrangle 

map (1:24,000 scale). 

Aerial photographs taken in 1948, 1966, 1967, 1980, 1994, 2002, 2005, 2009, 2010, 2012, 2014, and 2016 

to present were reviewed for any indications of property usage and built environment (NETROnline 2021). 

Topographic maps from 1901, 1905, 1911, 1927, 1939, 1942, 1955, 1960, 1962, 1969, 1975, 1981, 2012, 

2015 and 2018 were also reviewed for information. 

4.3 Sacred Lands File Coordination Methods 

ECORP contacted the California NAHC on January 05, 2021 to request a search of the Sacred Lands File for 

the Project Area (Attachment B). This search will determine whether or not Sacred Lands have been 

recorded by California Native American tribes within the APE, because the Sacred Lands File is populated 

by members of the Native American community who have knowledge about the locations of tribal 

resources. In requesting a search of the Sacred Lands File, ECORP solicited information from the Native 

American community regarding tribal cultural resources, but the responsibility to formally consult with the 

Native American community lies exclusively with the federal and local agencies under applicable State and 

federal law. ECORP was not delegated authority by the lead agency to conduct tribal consultation. 

4.4 Field Methods 

On February 26, 2021, ECORP subjected the 37.5-acre primary Project Area to a pedestrian survey under 

the guidance of the Secretary of the Interior's Standards for the Identification of Historic Properties (NPS 

1983). At that time, exposed ground surfaces were examined for indications of surface or subsurface 

cultural resources. The general morphological characteristics of the ground surface were inspected for 

indications of subsurface deposits that may be manifested on the surface, such as circular depressions or 

ditches. Whenever possible, the locations of subsurface exposures caused by such factors as rodent 

activity, water or soil erosion, or vegetation disturbances were examined for artifacts or for indications of 

buried deposits. No subsurface investigations or artifact collections were undertaken during the 

pedestrian survey of the primary Project Area.  

At the request of Michael Baker International, ECORP also completed cursory site visits to the four 

proposed staging areas located on Magnolia Avenue, properties totaling 18.9 acres in size. These staging 

areas were not subjected to an intensive pedestrian survey but were examined briefly from the edge of 

the public right-of-way and through historic aerial photographs and maps. Proposed staging areas 
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include both paved and unpaved surfaces. No construction-related ground disturbance is proposed for 

the staging areas, though vegetation removal may be necessary in unpaved portions of the staging areas. 

5.0 RESULTS 

5.1 Records Search 

The results of the CHRIS records search were received by ECORP on February 19, 2021 (Attachment A). 

The records search consisted of a review of previous research and literature, and records on file with the 

EIC for previously recorded cultural resources within one mile of the Project Area. 

5.1.1 Previous Research 

Twenty-eight previous cultural resource investigations have been conducted within one mile of the 

Project Area between 1994 and 2016. One previous cultural resources investigation overlaps the Project 

Area (RI-05965). The previous study was a cultural resources overview study and archaeological sensitivity 

assessment completed in 2003. A pedestrian survey was warranted as part of the current inventory 

because the previous investigation encompassing the Project Area was completed 18 years ago as a 

broad reconnaissance-level study. A list of previous cultural resource investigations identified during this 

records search may be found in Attachment A. 

The CHRIS records search also determined that 16 previously recorded cultural resources are located 

within one mile of the Project Area (Table 2). Previously recorded resources are comprised of four pre-

contact sites, 11 historic-period sites and features, and one multi-component site. No previously recorded 

resources are located within the Project Area. Details of all nine previously recorded resources are 

included in Table 2. 

Table 2. Previously Recorded Cultural Resources In or Within One Mile of the Project Area 

Primary 
Number 

P-33- 

Site 
Number 
CA-RIV- 

Recorder and Year Age/ Period Site Description 
Within Project 

Area? 

107 107 Eberhardt (1951) Pre-contact None given No 

496 496 
King (1971); White 

(1993) 
Pre-contact Lithic scatter, bedrock milling feature No 

2242 2242 McCarthy (1981) Pre-contact Bedrock milling feature No 

2243 2243 McCarthy (1981) Pre-contact Bedrock milling feature No 

4495 4495 
Jertberg (1991); 

Chasteen (2003), 
Austerman (2016) 

Historic Canal/aqueduct No 
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Table 2. Previously Recorded Cultural Resources In or Within One Mile of the Project Area 

Primary 
Number 

P-33- 

Site 
Number 
CA-RIV- 

Recorder and Year Age/ Period Site Description 
Within Project 

Area? 

4791 4791 
Wlodarski (1992), 
Brunzell (2011) 

Historic Canal/aqueduct No 

7899 - Tang (1997) Historic Single-family property No 

7900 - Tang (1997) Historic Single-family property No 

11579 - Smith and Marvin (2002) Historic Ancillary building and cistern No 

15877 - 
Tibbett and Smallwood 

(2004) 
Historic 

Single-family residence, detached 
garage, collapsed shed 

No 

15878 - 
Tibbett and Smallwood 

(2004) 
Historic Six buildings 3901 Dawes Street No 

15879 - 
Tibbett and Smallwood 

(2004) 
Historic Six buildings 3903 Dawes Street No 

15880 - 
Tibbett and Smallwood 

(2004) 
Historic 

Two-story residence and other 
buildings 3917 Dawes Street 

No 

17523 9101 Sanka (2009) 

Multi-
component 
(pre-contact 
and historic) 

Bedrock milling features, historic 
trash 

No 

24093 - Crawford (2014) Historic Educational Building No 

24825 12310 Diss (2015) Historic Road No 

The National Register Information System (NPS 2021) did not list any eligible or listed properties within 

the Project Area or one-mile vicinity. Additionally, no resources were identified as listed as California 

Historical Landmarks (OHP 1996) and by the OHP (OHP 2020).  

A search of historic GLO land patent records revealed no historic-period resources in the Project Area 

(BLM 2021). The Caltrans Bridge Local and State Inventories (Caltrans 2018, 2019) does not list any historic 

bridges in the Project Area.  
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5.1.2 Map Review and Aerial Photographs 

The review of historic aerial photographs and maps of the Project Area provide information on the past 

land uses of the property and potential for buried archaeological sites. Based on this information, the 

property was in use as agricultural land as recent as 1967. However, structures are also visible in the main 

Project Area and staging areas in the 1966 and 1967 historic aerial photographs. 

Following is a summary of the review of historical maps and photographs. 

 The 1901 USGS Riverside, California 15-minute series topographic quadrangle map (1:62,500 

scale) depicts the primary Project Area as undeveloped. The Project Area is located within the City 

of Riverside. Magnolia Street is visible on this map.  

 The 1942 USGS Riverside West, California 1:31600 scale topographic quadrangle map shows one 

structure at staging area APN 132-020-033. 

 The 1953 (photorevised 1962) USGS Riverside West, California 7.5-minute series topographic 

quadrangle map shows La Sierra Street as named Taylor Street.  

 The 1967 (photorevised 1969) USGS Riverside West, California 7.5-minute series topographic 

quadrangle map shows three structures at staging area APN 132-020-033.  

 An aerial photograph from 1942 shows the hospital campus and the staging areas as agricultural. 

One structure is visible at staging area APN 132-020-033. 

 An aerial photograph from 1966 shows three structures at staging area APN 132-020-033; 

agriculture and one structure on the hospital campus; agriculture and one structure at staging 

areas APN 143-180-028 and APN 143-180-032; and one structure at staging area APN 142-293-

028. 

 An aerial photograph from 1967 is the same as in 1966. 

 An aerial photograph from 1980 shows the main hospital campus as agriculture with one 

structure; three structures at staging area APN 132-020-033; a developed commercial lot with a 

large building and parking areas at APN 143-180-028 and smaller structures with parking lots at 

APN 143-180-032; and a structure at staging area APN 142-293-028.  

 An aerial photograph from 1994 shows the Kaiser main campus developed in its current location 

within the Project Area. 

In summary, the property was used for agriculture beginning in the 1900s and by 1942 a residence was 

constructed at APN 132-020-033, with other structures built on other areas of the Project Area prior to 

1970. No structures exist at the off-site staging areas today. The Kaiser Permanente Riverside Medical 

Facility was constructed between 1980 and 1994. 
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5.2 Sacred Lands File Results 

The results of the Sacred Lands File search by the NAHC were received on January 20, 2021. The search of 

the Sacred Lands File was negative and indicated no known presence of Native American cultural 

resources in the APE. A record of all correspondence is provided in Attachment B.  

In accordance with the City of Riverside Consultant Requirements for Cultural Resources Survey, Studies, 

and Reports, ECORP sent request for information letters to Native American tribes on the list provided in 

the NAHC Sacred Lands File search results. Letters were sent to 21 tribes and tribal representatives on 

February 12, 2021, requesting information regarding any archaeological resources, historic resources, or 

locations that are of cultural importance to the local Native American community located in or near the 

proposed Project Area. Information was requested within 30 days of receipt of the letter.  

As of the time of submission of this report, three responses have been received by ECORP. Jill McCormick 

of the Quechan Tribe of the Fort Yuma Reservation responded by email on February 17, 2021 and stated 

that the tribe had no comments on the Project and defers to other tribes. Cheryl Madrigal of the Rincon 

Band of Luiseño Indians responded by email on February 24, 2021, stating that Rincon does not have 

knowledge of cultural resources in the area; however, the tribe requests that an archaeological records 

search be completed and that the results of the records search be sent to the tribe. Documentation of this 

request may be found in Attachment B. ECORP did not transmit any project-related documents to the 

tribe. Arysa Gonzalez Romero of the Agua Caliente Band of Cahuilla Indians responded on March 11, 2021 

and stated that the Project Area is not located within Agua Caliente’s traditional use area and deferred to 

other tribes regarding any consultation. All tribal correspondence may be found in Attachment B. 

5.3 Field Survey Results 

ECORP surveyed the 37.5-acre primary Project Area and additional staging areas on February 26, 2021. 

The pedestrian survey was conducted by walking all accessible areas of the Project Area in east-to-west 

transects where possible and examining both permeable and impermeable surfaces throughout. ECORP 

expended one-half person-day in the field. 

All areas of the Project Area were developed or previously modified (i.e., graded), and no unmodified 

natural or native surfaces were apparent during the survey (Figures 2 through 6). The majority of the 

primary Project Area is currently developed with modern buildings and appurtenant features as part of 

the Kaiser Permanente Riverside Medical Center complex. Staging areas are comprised of previously 

developed land that has since been cleared and graded. Invasive weeds and other plants have taken root 

in permeable surfaces and are dispersed intermittently across the staging area parcels. The Project Area is 

surrounded by recently developed multi-unit residential and commercial properties.  
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Overall, the surface visibility throughout open areas of the Project Area was excellent (approximately 90 to 

100 percent). The majority of the Project Area surface was comprised of impermeable concrete and 

asphalt paving. Visible soil appeared as highly disturbed local material that has been graded or 

transported throughout the Project Area, though fill material may have been imported at some point in 

the past to build up the grade in this highly developed region. No pre-contact or historic-period cultural 

resources were identified as a result of the field survey. 

Figure 2. Hospital complex overview (view southeast, February 26, 2021). 

 
Figure 3. APN 142-293-028 staging area (view northwest, February 26, 2021). 
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Figure 4. APN 143-180-028 staging area (view west, February 26, 2021). 

Figure 5. APN 143-180-032 staging area (view west, February 26, 2021). 
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Figure 6. APN 132-020-033 staging area (view southwest, February 26, 2021). 

6.0 MANAGEMENT CONSIDERATIONS 

6.1 Conclusions 

ECORP conducted a cultural resources inventory consisting of a CHRIS records search, a search of the 

Sacred Lands File by the NAHC, a field survey of the primary Project Area, and a cursory field visit of the 

proposed off-site staging areas. No previously recorded cultural resources were identified in the Project 

Area by the CHRIS records search. No sacred lands were identified during the NAHC search of the Sacred 

Lands File. No pre-contact or historic-period cultural resources were identified during the field survey or 

cursory field visits.  

Based on these findings, the proposed Project will not disturb any known Historical Resources as defined 

under CEQA or Historic Properties as defined by Section 106 of NHPA. No ground disturbance should 

occur until the lead agencies concur with this finding.  

6.2 Likelihood for Subsurface Cultural Resources 

All portions of the Project Area are highly developed with modern buildings and appurtenant features or 

highly disturbed due to prior development and demolition, grading, and other relatively recent 

modification activities. The off-site staging areas were not subjected to intensive pedestrian survey but 

exhibit a lower likelihood for the presence of cultural resources. However, the potential still exists for 

buried cultural resources within the Project Area. The CHRIS records search results revealed 16 cultural 

resources within a one-mile radius of the Project Area. Five of these previously recorded resources have 
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pre-contact components associated with Native American occupation of the region prior to European 

contact. Surface sediments in the Project Area consist of Pleistocene and Holocene surficial sediments 

contemporaneous with human occupation of the region. Due to the disturbed and developed nature of 

the Project Area, there is a low potential for both historic-period and pre-contact resources to exist 

subsurface. Post-review discovery procedures are outlined below. 

6.3 Recommended Mitigation Measures 

6.3.1 Post-Review Discovery Procedures 

If subsurface deposits believed to be cultural or human in origin are discovered during construction, all 

work must halt within a 50-foot radius of the discovery. A qualified professional archaeologist, meeting 

the Secretary of the Interior’s Professional Qualification Standards for prehistoric and historic archaeology, 

shall be retained to evaluate the significance of the find, and shall have the authority to modify the no-

work radius as appropriate, using professional judgment. The following notifications shall apply, 

depending on the nature of the find: 

 If the professional archaeologist determines that the find does not represent a cultural resource, 

work may resume immediately and no agency notifications are required. 

 If the professional archaeologist determines that the find does represent a cultural resource from 

any time period or cultural affiliation, the archaeologist shall immediately notify the City. The 

agencies shall consult on a finding of eligibility and implement appropriate treatment measures if 

the find is determined to be a Historical Resource under CEQA, as defined in Section 15064.5(a) of 

the CEQA Guidelines, or a Historic Property, as defined in 36 CFR 60.4. Work may not resume 

within the no-work radius until the City, through consultation as appropriate, determines that the 

site either: 1) is not a Historical Resource under CEQA or a Historic Property under Section 106 of 

NHPA, or 2) that the treatment measures have been completed to its satisfaction. 

 If the find includes human remains, or remains that are potentially human, the professional 

archaeologist shall ensure reasonable protection measures are taken to protect the discovery 

from disturbance (AB 2641). The archaeologist shall notify the Riverside County Coroner (per 

§ 7050.5 of the Health and Safety Code). The provisions of § 7050.5 of the California Health and 

Safety Code, § 5097.98 of the California PRC, and AB 2641 will be implemented. If the Coroner 

determines the remains are Native American and not the result of a crime scene, the Coroner will 

notify the NAHC, which then will designate a Native American Most Likely Descendant (MLD) for 

the project (§ 5097.98 of the PRC). The designated MLD will have 48 hours from the time access to 

the property is granted to make recommendations concerning treatment of the remains. If the 

landowner does not agree with the recommendations of the MLD, the NAHC may mediate 

(§ 5097.94 of the PRC). If no agreement is reached, the landowner must rebury the remains where 

they will not be further disturbed (§ 5097.98 of the PRC). This will also include either recording the 

site with the NAHC or the appropriate Information Center; using an open space or conservation 

zoning designation or easement; or recording a reinternment document with the county in which 

the property is located (AB 2641). Work may not resume within the no-work radius until the lead 
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agencies, through consultation as appropriate, determine that the treatment measures have been 

completed to their satisfaction. 

The Lead Agency is responsible for ensuring compliance with these mitigation measures because damage 

to significant cultural resources is in violation of CEQA and Section 106. Section 15097 of Title 14, Chapter 

3, Article 7 of CEQA, Mitigation Monitoring or Reporting, “the public agency shall adopt a program for 

monitoring or reporting on the revisions which it has required in the project and the measures it has 

imposed to mitigate or avoid significant environmental effects. A public agency may delegate reporting or 

monitoring responsibilities to another public agency or to a private entity which accepts the delegation; 

however, until mitigation measures have been completed the lead agency remains responsible for 

ensuring that implementation of the mitigation measures occurs in accordance with the program.” 
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Report List

Report No. Year Title AffiliationAuthor(s) ResourcesOther IDs

RI-08989 2013 Supplemental Finding Of No Adverse Effect 
Report For SR-91 Corridor Improvement 
Project, City Of Corona, Riverside County, 
California, California Department Of 
Transportation, District 8

ParsonsCarrie ChasteenCaltrans - EA: 0F540 
PM ORA-91-
R14.43/RI18.91; RIV-
91-R0.00/R13.04

RI-09390 2014 A Cultural Resource Report for the La Sierra 
Pipeline and Reach G Element of the 
Western Municipal Water District's Riverside-
Corona Feeder Project, Riverside, California

Tracy A. Stropes and 
Brian F. Smith

RI-09484 2015 Cultural Resources Report: Metrolink La 
Sierra Parking Lot Expansion Project 
Riverside, California

HDR, Inc.Margaret Diss and Amy 
Gusick

RI-09666 2016 Cultural Resources Assessment of the Lisbon 
Monopine Project, City of Riverside, Riverside 
County, California (BCR Consulting Project 
No. TRF 1609)

BCR ConsultingDavid Brunzell

RI-09787 2016 A Cultural Resource Report for the La Sierra 
Pipeline and Reach G Element of the 
Western Municipal Water District's Riverside-
Corona Feeder Project

Brian F. Smith & AssociatesTracy A. Stropes and 
Brian F. Smith

RI-09875 2016 Addendum to Historical/Archaeological 
Resources Survey Arlington Basin Water 
Quality Improvement Project City of 
Riverside, Riverside County, California CRM 
TECH Project No. 2346/3055

CRM TECHBai "Tom" TangOther - CRM TECH 
Project No. 
2346/3055

RI-10002 1999 FINAL PRELIMINARY CULTURAL 
RESOURCES REPORT FOR THE 
ARLINGTON REDEVELOPMENT PLAN 
AMENDMENT NO. 2 ENVIRONMENTAL 
IMPACT REPORT

MYRA L FRANK & 
ASSOCIATES, INC.

MYRA L FRANK

RI-10057 1998 CULTURAL RESOURCES RECORDS 
SEARCH AND LITERATURE REVIEW FOR 
A PACIFIC BELL MOBILE SERVICES 
TELECOMMUNICATIONS FACILITY: CM 
149-08 CITY OF RIVERSIDE, CALIFORNIA

CHAMBERS GROUP INCROGER D MASON and 
WAYNE H BONNER

IC Record Search 
Nbr - 1939; 
Other - 6530C

RI-10479 2002 Cultural Resource Assessment Prepared for: 
Colleen Dooley, Cingular Wireless, SB-195-
02, Harold's Saloon, 3834 Megginson Lane, 
Riverside, CA 92503

The Alaris Group, LLCDon Lewis
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ATTACHMENT B 

Sacred Lands File Coordination 



 

STATE OF CALIFORNIA         Gavin Newsom, Governor 
 

NATIVE AMERICAN HERITAGE COMMISSION 
 

 

 

 

Page 1 of 1 

 

January 20, 2021 

 

John O’Connor 

ECORP Consulting, Inc. 

 

Via Email to: joconnor@ecorpconsulting.com  

 

Re: Kaiser Riverside Hospital Project, Riverside County  

 

Dear Mr. O’Connor: 

  

A record search of the Native American Heritage Commission (NAHC) Sacred Lands File (SLF) 

was completed for the information you have submitted for the above referenced project.  The 

results were negative. However, the absence of specific site information in the SLF does not 

indicate the absence of cultural resources in any project area. Other sources of cultural 

resources should also be contacted for information regarding known and recorded sites.   

 

Attached is a list of Native American tribes who may also have knowledge of cultural resources 

in the project area.  This list should provide a starting place in locating areas of potential 

adverse impact within the proposed project area.  I suggest you contact all of those indicated; 

if they cannot supply information, they might recommend others with specific knowledge.  By 

contacting all those listed, your organization will be better able to respond to claims of failure to 

consult with the appropriate tribe. If a response has not been received within two weeks of 

notification, the Commission requests that you follow-up with a telephone call or email to 

ensure that the project information has been received.   

 

If you receive notification of change of addresses and phone numbers from tribes, please notify 

me.  With your assistance, we can assure that our lists contain current information.  

 

If you have any questions or need additional information, please contact me at my email 

address: Andrew.Green@nahc.ca.gov.    

 

 

Sincerely,  

 

 

 

 

Andrew Green 

Cultural Resources Analyst 

 

Attachment 

 

 

 
 

CHAIRPERSON 

Laura Miranda  

Luiseño 

 

VICE CHAIRPERSON 

Reginald Pagaling 

Chumash 

 

SECRETARY 

Merri Lopez-Keifer 

Luiseño 

 

PARLIAMENTARIAN 

Russell Attebery 

Karuk  

 

COMMISSIONER 

William Mungary 

Paiute/White Mountain 

Apache 

 

COMMISSIONER 

Julie Tumamait-

Stenslie 

Chumash 

 

COMMISSIONER 

[Vacant] 

 

COMMISSIONER 

[Vacant] 

 

COMMISSIONER 

[Vacant] 

 

EXECUTIVE SECRETARY 

Christina Snider 

Pomo 

 

NAHC HEADQUARTERS 

1550 Harbor Boulevard  

Suite 100 

West Sacramento, 

California 95691 

(916) 373-3710 

nahc@nahc.ca.gov 

NAHC.ca.gov 

 

 

 

 

 

 



Agua Caliente Band of Cahuilla 
Indians
Jeff Grubbe, Chairperson
5401 Dinah Shore Drive 
Palm Springs, CA, 92264
Phone: (760) 699 - 6800
Fax: (760) 699-6919

Cahuilla

Agua Caliente Band of Cahuilla 
Indians
Patricia Garcia-Plotkin, Director
5401 Dinah Shore Drive 
Palm Springs, CA, 92264
Phone: (760) 699 - 6907
Fax: (760) 699-6924
ACBCI-THPO@aguacaliente.net

Cahuilla

Augustine Band of Cahuilla 
Mission Indians
Amanda Vance, Chairperson
P.O. Box 846 
Coachella, CA, 92236
Phone: (760) 398 - 4722
Fax: (760) 369-7161
hhaines@augustinetribe.com

Cahuilla

Cabazon Band of Mission 
Indians
Doug Welmas, Chairperson
84-245 Indio Springs Parkway 
Indio, CA, 92203
Phone: (760) 342 - 2593
Fax: (760) 347-7880
jstapp@cabazonindians-nsn.gov

Cahuilla

Cahuilla Band of Indians
Daniel Salgado, Chairperson
52701 U.S. Highway 371 
Anza, CA, 92539
Phone: (951) 763 - 5549
Fax: (951) 763-2808
Chairman@cahuilla.net

Cahuilla

Los Coyotes Band of Cahuilla 
and Cupeño Indians
Shane Chapparosa, Chairperson
P.O. Box 189 
Warner Springs, CA, 92086-0189
Phone: (760) 782 - 0711
Fax: (760) 782-0712

Cahuilla

Morongo Band of Mission 
Indians
Denisa Torres, Cultural Resources 
Manager
12700 Pumarra Road 
Banning, CA, 92220
Phone: (951) 849 - 8807
Fax: (951) 922-8146
dtorres@morongo-nsn.gov

Cahuilla
Serrano

Morongo Band of Mission 
Indians
Robert Martin, Chairperson
12700 Pumarra Road 
Banning, CA, 92220
Phone: (951) 849 - 8807
Fax: (951) 922-8146
dtorres@morongo-nsn.gov

Cahuilla
Serrano

Pala Band of Mission Indians
Shasta Gaughen, Tribal Historic 
Preservation Officer
PMB 50, 35008 Pala Temecula 
Rd. 
Pala, CA, 92059
Phone: (760) 891 - 3515
Fax: (760) 742-3189
sgaughen@palatribe.com

Cupeno
Luiseno

Pechanga Band of Luiseno 
Indians
Mark Macarro, Chairperson
P.O. Box 1477 
Temecula, CA, 92593
Phone: (951) 770 - 6000
Fax: (951) 695-1778
epreston@pechanga-nsn.gov

Luiseno

1 of 3

This list is current only as of the date of this document. Distribution of this list does not relieve any person of statutory responsibility as defined in Section 7050.5 of 
the Health and Safety Code, Section 5097.94 of the Public Resource Section 5097.98 of the Public Resources Code.
 
This list is only applicable for contacting local Native Americans with regard to cultural resources assessment for the proposed Kaiser Riverside Hospital Project, 
Riverside County.

PROJ-2021-
000297

01/20/2021 10:59 AM

Native American Heritage Commission
Native American Contact List

Riverside County
1/20/2021



Pechanga Band of Luiseno 
Indians
Paul Macarro, Cultural Resources 
Coordinator
P.O. Box 1477 
Temecula, CA, 92593
Phone: (951) 770 - 6306
Fax: (951) 506-9491
pmacarro@pechanga-nsn.gov

Luiseno

Quechan Tribe of the Fort Yuma 
Reservation
Manfred Scott, Acting Chairman 
Kw'ts'an Cultural Committee
P.O. Box 1899 
Yuma, AZ, 85366
Phone: (928) 750 - 2516
scottmanfred@yahoo.com

Quechan

Quechan Tribe of the Fort Yuma 
Reservation
Jill McCormick, Historic 
Preservation Officer
P.O. Box 1899 
Yuma, AZ, 85366
Phone: (760) 572 - 2423
historicpreservation@quechantrib
e.com

Quechan

Ramona Band of Cahuilla
John Gomez, Environmental 
Coordinator
P. O. Box 391670 
Anza, CA, 92539
Phone: (951) 763 - 4105
Fax: (951) 763-4325
jgomez@ramona-nsn.gov

Cahuilla

Ramona Band of Cahuilla
Joseph Hamilton, Chairperson
P.O. Box 391670 
Anza, CA, 92539
Phone: (951) 763 - 4105
Fax: (951) 763-4325
admin@ramona-nsn.gov

Cahuilla

Rincon Band of Luiseno Indians
Bo Mazzetti, Chairperson
One Government Center Lane 
Valley Center, CA, 92082
Phone: (760) 749 - 1051
Fax: (760) 749-5144
bomazzetti@aol.com

Luiseno

Rincon Band of Luiseno Indians
Cheryl Madrigal, Tribal Historic 
Preservation Officer
One Government Center Lane 
Valley Center, CA, 92082
Phone: (760) 297 - 2635
crd@rincon-nsn.gov

Luiseno

Santa Rosa Band of Cahuilla 
Indians
Lovina Redner, Tribal Chair
P.O. Box 391820 
Anza, CA, 92539
Phone: (951) 659 - 2700
Fax: (951) 659-2228
lsaul@santarosa-nsn.gov

Cahuilla

Soboba Band of Luiseno 
Indians
Joseph Ontiveros, Cultural 
Resource Department
P.O. BOX 487 
San Jacinto, CA, 92581
Phone: (951) 663 - 5279
Fax: (951) 654-4198
jontiveros@soboba-nsn.gov

Cahuilla
Luiseno

Soboba Band of Luiseno 
Indians
Scott Cozart, Chairperson
P. O. Box 487 
San Jacinto, CA, 92583
Phone: (951) 654 - 2765
Fax: (951) 654-4198
jontiveros@soboba-nsn.gov

Cahuilla
Luiseno
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Torres-Martinez Desert Cahuilla 
Indians
Michael Mirelez, Cultural 
Resource Coordinator
P.O. Box 1160 
Thermal, CA, 92274
Phone: (760) 399 - 0022
Fax: (760) 397-8146
mmirelez@tmdci.org

Cahuilla
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John O'Connor

From: Quechan Historic Preservation Officer <historicpreservation@quechantribe.com>
Sent: Wednesday, February 17, 2021 10:35 AM
To: John O'Connor
Subject: Kaiser Riverside Hospital Project, Riverside County, CA 

This email is to inform you that we have no comments on this project.  We defer to the more local Tribes and support 
their decisions on the project. 
 
 
Thank you, 
H. Jill McCormick, M.A.  
 
Quechan Indian Tribe 
Historic Preservation Officer 
P.O. Box 1899 
Yuma, AZ 85366‐1899 
Office:  760‐572‐2423 
Cell: 928‐261‐0254 
E‐mail:  historicpreservation@quechantribe.com 

 
 
 

To help protect you r priv acy, Microsoft Office prevented automatic  
download of this pictu re from the Internet.

 

Virus-free. www.avast.com  
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John O'Connor

From: Cheryl Madrigal <CMadrigal@rincon-nsn.gov>
Sent: Wednesday, February 24, 2021 10:15 AM
To: John O'Connor
Cc: Deneen Pelton
Subject: Kaiser Riverside Hospital Project
Attachments: Kaiser Riverside Hospital Project.pdf

Hi John, 
 
Please see attached response letter to above mentioned project.  If you have any questions or comments, please contact 
us.   
 
Thank you for the opportunity to protect our cultural assets.  
 

Cheryl 
 
Cheryl Madrigal 
Cultural Resources Manager 
Tribal Historic Preservation Officer 
Cultural Resources Department 
Rincon Band of Luiseño Indians 
1 West Tribal Road | Valley Center, CA 92082 
Office:760‐297‐2635 ext. 323|Cell: 760‐648‐3000 
Fax: 760‐749‐8901 
Email: cmadrigal@rincon‐nsn.gov  
  

 
  
 
This message is intended only for the use of the individual or entity to which it is addressed. If the reader of this message is not the intended recipient, or the employee or agent 
responsible for delivering the message to the intended recipient, you are hereby notified that any dissemination, distribution or copying of this message is strictly prohibited. If you 
have received this communication in error, please notify us immediately by replying to the sender of this E-Mail by return E-Mail or by telephone.   In accordance with Internal 
Revenue Service Circular 230, we advise you that if this email contains any tax advice, such tax advice was not intended or written to be used, and it cannot be used, by any 
taxpayer for the purpose of avoiding penalties that may be imposed on the taxpayer. 
 



Rincon Band of Luiseño Indians 
CULTURAL RESOURCES DEPARTMENT 
One Government Center Lane  |  Valley Center  |  CA 92082 

(760) 749-1051  |  Fax: (760) 749-8901  |  rincon-nsn.gov 

 

 

Bo Mazzetti 
Chairman 

Tishmall Turner 
Vice Chair 

Laurie E. Gonzalez 
Council Member 

John Constantino 
Council Member 

Joseph Linton 
Council Member 

 

February 24, 2021 

 

 

Sent only via email to: joconnor@ecorpconsulting.com 

ECORP Consulting, Inc. 

Environmental Consultant 

John. T. O’Connor 

3838 Camino del Rio North, Suite 370 

San Diego, CA 92108 

 

 

Re: Kaiser Riverside Hospital Project, Riverside County, California 

 

 

Dear Dr. O’Connor, 

 

This letter is written on behalf of the Rincon Band of Luiseño Indians (“Rincon Band” or “Band”), a federally 

recognized Indian Tribe and sovereign government. We have received your notification regarding the above 

referenced project and we thank you for the opportunity to provide information pertaining to cultural resources. The 

identified location is within the Traditional Use Area of the Luiseño people, and is also within Rincon’s specific 

area of Historic interest.  

 

Embedded in these cultural resources within the Luiseño territory are Rincon’s history, culture and identity.  We do 

not have knowledge of cultural resources within the proposed project area. However, this does not mean that none 

exist. We recommend that an archaeological record search be conducted and ask that a copy of the results be 

provided to the Rincon Band. 

If you have additional questions or concerns, please do not hesitate to contact our office at your convenience at 

(760) 297-2635 or via electronic mail at cmadrigal@rincon-nsn.gov. We look forward to working together to protect 

and preserve our cultural assets.  

 

Sincerely,  

 
Cheryl Madrigal 

Tribal Historic Preservation Officer 

Cultural Resources Manager 

 



From: Gonzalez Romero, Arysa (TRBL)
To: John O"Connor
Subject: Kaiser Riverside Hospital Project, Riverside Co, CA
Date: Thursday, March 11, 2021 11:46:13 AM
Attachments: image001.png

Greetings,
 
A records check of the Tribal Historic preservation office’s cultural registry revealed that this
project is not located within the Tribe’s Traditional Use Area. Therefore, we defer to the other
tribes in the area. This letter shall conclude our consultation efforts.
 
Thank you,
 
Arysa Gonzalez Romero
Historic Preservation Technician
Agua Caliente Band of Cahuilla Indians
Tribal Historic Preservation Office
Main (760)-883-1327 | Cell (760)-831-2484
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Page   1   of  1                   Project Name:  2020-233 Kaiser Riverside Hospital   Year 2021      

DPR 523i (9/2013) 

State of California   The Resources Agency  Primary#                                 

DEPARTMENT OF PARKS AND RECREATION  HRI#                                    

PHOTOGRAPH RECORD   Trinomial                                  

Camera Format:  Digital        Lens Size:       Film Type and Speed: N/A                       

Negatives Kept at: ECORP Consulting, Inc. 3838 Camino del Rio North, Suite 370 San 

Diego, CA 92108             Photographer:__JA________________________________                            

Mo. Day Time Exp./Frame Subject/Description View Toward Accession # 

02 26 0820 1 Hospital building 1 N 20210226_082012 

02 26 0820 2 Hospital building 3 NE 20210226_082018 

02 26 0821 3 Hospital southeast E 20210226_082100 

02 26 0825 4 Hospital building 2 NW 20210226_082527 

02 26 0825 5 East boundary S 20210226_082559 

02 26 0829 6 North east corner SW 20210226_082956 

02 26 0833 7 Between parking garages W 20210226_083323 

02 26 0938 8 Hospital from NE corner SE 20210226_083837 

02 26 0849 9 Between medical buildings W 20210226_084916 

02 26 0902 10 Lot access hospital, APN 142-293-028 NW 20210226_090219 

02 26 0903 11 Lot access hospital, APN 142-293-028 W 20210226_090304 

02 26 0903 12 Lot access hospital, APN 142-293-028 SW 20210226_090335 

02 26 0918 13 NE area (small lot), APN 143-180-032 N 20210226_091845 

02 26 0918 14 NE area (small lot), APN 143-180-032 W 20210226_091852 

02 26 0919 15 NE area (small lot), APN 143-180-032 S 20210226_091952 

02 26 0920 16 NE area (small lot), APN 143-180-032 W 20210226_092034 

02 26 0924 17 NE large lot, APN 143-180-028 W 20210226_092450 

02 26 0925 18 NE large lot, APN 143-180-028 S 20210226_092558 

02 26 0927 19 NE large lot, APN 143-180-028 SE 20210226_092753 

02 26 0928 20 NE large lot, APN 143-180-028 SE 20210226_092809 

02 26 0947 21 SW lot, APN 132-020-033 S 20210226_094207 

02 26 0942 22 Debris, APN 132-020-033 SE 20210226_094215 

02 26 0945 23 From NE corner, APN 132-020-033 SW 20210226_094505 

02 26 0945 24 From NE corner, APN 132-020-033 SW 20210226_094543 

02 26 0946 25 From NE corner, APN 132-020-033 W 20210226_094609 

02 26 0953 26 APN 132-020-033 SE 20210226_095352 
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John O’Connor, Ph.D., RPA 

Southern California Cultural Resources Manager 

John O’Connor, Ph.D., is a Registered Professional Archaeologist with over 11 years of archaeological 

experience in North America and the Pacific Islands, experience that includes cultural resources 

management, academic research, museum collections management, and university teaching. Dr. 

O’Connor meets the Secretary of the Interior’s Professional Qualifications Standards for prehistoric and 

historic archaeology. He has worked on professional and academic projects throughout California, 

Oregon, Hawai’i, French Polynesia, and the Kingdom of Tonga. Dr. O’Connor is currently the Southern 

California Cultural Resources Manager for ECORP Consulting, Inc., where he serves as a Principal 

Investigator, Project Manager, Task Manager, and Field Director for cultural resources management 

projects in San Diego and throughout the State of California. 

Dr. O’Connor has extensive archaeological field experience, including exploratory and inventory survey, 

feature mapping, subsurface testing, data recovery, artifact analysis, lithic analysis, remote sensing data 

capture, geospatial data processing, underwater archaeology, and scientific diving. He is well versed in 

the evaluation of impacts to cultural resources for California Environmental Quality Act (CEQA) and 

National Historic Preservation Act (NHPA) Section 106 projects, the review of archaeological and 

ethnographic reports for agreement with Archaeological Resources Protection Act (ARPA) and American 

Indian Religious Freedom Act (AIRFA) protocol, and the recovery and handling of cultural materials in 

accordance with Native American Graves Protection and Repatriation Act (NAGPRA) compliance 

recommendations. Dr. O’Connor has applied knowledge of inter-institutional coordination with Native 

American and Native Hawaiian organizations for the ethical treatment of ethnographic and 

archaeological resources. He has written or otherwise contributed to environmental compliance 

documents at the federal, state, and local level, including Findings of Effect (FOE), Historic Property 

Treatment Plans (HPTP), Environmental Assessments (EA), Environmental Impact Statements (EIS), 

Environmental Impact Reports (EIR), and numerous technical studies and project reports. 

Education  

2013-19 Ph.D., Anthropology, University of Oregon 

- Committee: Jon Erlandson, Scott Fitzpatrick, Frances White, Scott Pratt 

- Dissertation: Historical Ecology and Community Patterning at Raʻiātea, Society 

Islands, French Polynesia 

2016-18 Advanced Certificate of Completion, Graduate Teaching Initiative, Teaching         

Engagement Program, University of Oregon 

- TEP Advisor: Jason Schreiner, Faculty Mentor: Frances White 

2012-13 M.A., Anthropology, University of Hawaiʻi at Mānoa 

- Committee: Terry Hunt, Richard Gould, Christian Peterson 
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- Papers: Settlement Patterning and Community Organization in Polynesia;         

Isotope Analysis in Pacific Archaeology: Methods and Applications;          

Chronology, Settlement, and Social Interaction at Koʻolau, Oʻahu: Proposal for       

Archaeological Research 

2010-12 B.A. (Highest Honors), Anthropology, University of Hawaiʻi at Mānoa 

- Committee: Terry Hunt, Carl Lipo, Ethan Cochrane 

- Thesis: Fishhook Variability in East Polynesia 

2009-10 Archaeological Training (San Diego focus), San Diego City College 

- Faculty Mentor: Stephen J. Bouscaren 

Registrations, Certifications, Permits and Affiliations 

 Register of Professional Archaeologists (RPA# 36341398) 

 American Academy of Underwater Sciences (AAUS) 100-Hour Scientific Diver 

 National Association of Underwater Instructors (NAUI) Rescue Scuba Diver 

 National Association of Underwater Instructors (NAUI) Advanced Open Water Diver 

 Bureau of Land Management, California Cultural Resource Use Permit - Field Director 

 Bureau of Land Management, Nevada Cultural Resource Use Permit - Principal Investigator 

 State of Nevada Antiquities Permit - Field Director 

 Permitted Archaeologist, Hawaiʻi Department of Land and Natural Resources 

 Qualified Archaeologist, Oregon State Historic Preservation Office 

 Orange County Certified Archaeologist 

 Riverside County Qualified Archaeologist 

 California Historical Resources Information System (CHRIS) Authorized User 

 Hazardous Waste Operations and Emergency Response (HAZWOPER) 40-hour Training (with 8-hour 

refresher updates) 

 EMS Adult, Pediatric, and Infant First Aid and Basic Life Support (CPR/AED) 

 Sigma Xi Scientific Research Society 

 Phi Beta Kappa Society 

 American Association for the Advancement of Science 

 Association of Environmental Professionals 

 Society for American Archaeology 

 Society for California Archaeology 

 Society for Hawaiian Archaeology 

 San Diego County Archaeological Society 
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Selected Professional Experience 

Los Angeles County Sheriff’s Emergency Vehicle Operations Center (EVOC), Los Angeles County – 

Los Angeles County Public Works (2020-ongoing). Principal Investigator and Project Manager for 

cultural resources surveys and construction monitoring at the Los Angeles County Sheriff’s EVOC Project 

at the Pitchess Detention Center. Duties include management of archaeologists for cultural resources 

survey, management of Native American monitors and tribal compliance monitors for construction 

monitoring, coordination with lead agency and construction personnel, coordination with Native 

American tribal representatives, and reporting. 

San Marcos Staff Augmentation, San Diego County – City of San Marcos, sub to Harris & 

Associates (2020-ongoing). Principal Investigator and Project Manager providing AB 52 and SB 18 

support for the City of San Marcos, California. Duties include management and tracking of AB 52 and SB 

18 tribal consultation processes for City projects, assisting planners with data organization, maintenance 

of the administrative record, tribal outreach and consultation, staff education on cultural resources 

issues, and technical writing and editing. 

1395 East Washington Street Hotel, San Bernardino County – City of Colton Development 

Services Department (2020-ongoing). Principal Investigator and Cultural Task Manager for cultural 

resources inventory in the City of Colton, California. Duties include management of cultural resource 

tasks, lead agency and client coordination, records searches of California Historical Resources 

Information System and Native American Heritage Commission Sacred Lands File, direction of field 

archaeologists, and reporting. 

Kaiser Permanente Riverside Medical Center Expansion, Riverside County – Michael Baker 

International (2020-ongoing). Principal Investigator and Project Manager for cultural resources 

inventory in the City of Riverside, California. Duties include management of cultural resource tasks, lead 

agency and client coordination, records searches of California Historical Resources Information System 

and Native American Heritage Commission Sacred Lands File, direction of field archaeologists, 

coordination with Native American Tribes, and reporting. 

Surf Ranch CUP Amendment 2020, Kings County – Provost & Pritchard Consulting Group (2020-

ongoing). Principal Investigator and Cultural Task Manager for 33.51 cultural resources inventory in 

support of in Lemoore, California. Duties include management of cultural resource tasks, lead agency 

and client coordination, records searches of California Historical Resources Information System and 

Native American Heritage Commission Sacred Lands File, direction of field archaeologists, and technical 

writing as report author. 

Vega SES 2, 2b, and 3, Imperial County – ZGlobal (2020-ongoing). Principal Investigator and Cultural 

Task Manager for cultural resources inventory in support of proposed solar field project in Imperial 

County, California. Duties include management of cultural resource tasks, lead agency and client 

coordination, records searches of California Historical Resources Information System and Native 
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American Heritage Commission Sacred Lands File, direction of field archaeologists, and technical writing 

as report author. 

Vega SES 2 and 5, Imperial County – ZGlobal (2020-ongoing). Principal Investigator and Cultural 

Task Manager for cultural resources inventory in support of proposed solar field project in Imperial 

County, California. Duties include management of cultural resource tasks, lead agency and client 

coordination, records searches of California Historical Resources Information System and Native 

American Heritage Commission Sacred Lands File, direction of field archaeologists, and technical writing 

as report author. 

San Felipe Fan Plot Studies, Imperial County – Imperial Irrigation District Water Department 

(2020-ongoing). Principal Investigator and Cultural Task Manager for 191-acre cultural resources 

inventory in Imperial County, California. Duties include management of cultural resource tasks, lead 

agency and client coordination, records searches of California Historical Resources Information System 

and Native American Heritage Commission Sacred Lands File, management of field archaeologists, and 

technical writing as report author. 

Clubhouse Plot Studies, Imperial County – Imperial Irrigation District Water Department (2020-

ongoing). Principal Investigator and Cultural Task Manager for 128.71-acre cultural resources inventory 

in Imperial County, California. Duties include management of cultural resource tasks, lead agency and 

client coordination, records searches of California Historical Resources Information System and Native 

American Heritage Commission Sacred Lands File, management of field archaeologists, technical writing 

as report author, and Section 106 tribal consultation assistance to Bureau of Reclamation. 

Holtville Pine Crossing Family Apartments, Imperial County – AMG & Associates, LLC (2020-

ongoing). Principal Investigator and Cultural Task Manager for 2.07-acre cultural resources inventory in 

support of a proposed housing project in the City of Holtville, California. Duties include management of 

cultural resource tasks, lead agency and client coordination, records searches of California Historical 

Resources Information System and Native American Heritage Commission Sacred Lands File, field survey, 

recording of cultural resources, and technical writing as report author. 

Vega SES 6, Imperial County – ZGlobal (2020-ongoing). Principal Investigator and Cultural Task 

Manager for cultural resources inventory in support of proposed solar field project in Imperial County, 

California. Duties include management of cultural resource tasks, lead agency and client coordination, 

records searches of California Historical Resources Information System and Native American Heritage 

Commission Sacred Lands File, direction of field archaeologists, and technical writing as report author. 

Cardiff School Modernization and Reconstruction Project, San Diego County – Cardiff School 

District (2019-ongoing). Principal Investigator and Assistant Project Manager for archaeological 

monitoring of ground disturbing activities associated with rebuild of Cardiff Elementary School in 

Encinitas, California. Duties include project management, direction of cultural resources monitors, lead 

agency coordination, worker awareness training, coordination with paleontological and Native American 

monitors, and reporting. 
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Brawley Farmworker Housing, Imperial County – AMG & Associates, LLC (2020-21). Principal 

Investigator and Cultural Task Manager for 4.64-acre cultural resources inventory in support of a 

proposed housing project in the City of Brawley, California. Duties include management of cultural 

resource tasks, lead agency and client coordination, records searches of California Historical Resources 

Information System and Native American Heritage Commission Sacred Lands File, field survey, recording 

of historic-period structure, and technical writing as report author. 

Vega IID S-Line, Imperial County – Apex Energy Solutions, LLC (2020-21). Principal Investigator and 

Cultural Task Manager for 18-mile linear cultural resources inventory in Imperial County, California. 

Duties include management of cultural resource tasks, lead agency and client coordination, records 

searches of California Historical Resources Information System and Native American Heritage 

Commission Sacred Lands File, direction of field archaeologists, and technical writing as report author. 

Vega SES 4, Imperial County – Vega SES 4, LLC (2020-21). Principal Investigator and Cultural Task 

Manager for 528-acre cultural resources inventory followed by subsurface testing and evaluation of 

resources in southern Imperial County, California. Duties include management of cultural resource tasks, 

lead agency and client coordination, records searches of California Historical Resources Information 

System and Native American Heritage Commission Sacred Lands File, field inventory survey, shovel-test-

pit excavation, artifact analysis, archival research, and technical writing as report author. 

El Centro Town Center Village Phase IV, Imperial County – City of El Centro, sub to Michael Baker 

International (2020). Principal Investigator and Assistant Project Manager for 11.6-acre cultural 

resources inventory in El Centro, California. Duties include records searches of California Historical 

Resources Information System and Native American Heritage Commission Sacred Lands File, client 

coordination, field survey, and reporting. 

1967 North Vulcan Avenue, San Diego County – Vulcan Encinitas LLC (2020). Principal Investigator 

and Project Manager for cultural resources inventory in Encinitas, California. Duties include management 

of cultural resource tasks, lead agency and client coordination, records searches of California Historical 

Resources Information System and Native American Heritage Commission Sacred Lands File, field 

inventory survey, and technical writing as report author. 

Casa De Oro Library, San Diego County – County of San Diego, sub to Michael Baker International 

(2020). Cultural Task Manager for cultural resources inventory of 2.24-acre property in the community 

of Casa De Oro, California. Duties include management of cultural resource tasks, lead agency and client 

coordination, records searches of California Historical Resources Information System and Native 

American Heritage Commission Sacred Lands File, field inventory survey, and technical writing as report 

author. 

Equus Winery Project, San Diego County – Ballena Vista Farm, sub to Michael Baker International 

(2020). Cultural Task Manager for cultural resources inventory of 40-acre property in Ramona, California. 

Duties include management of cultural resource tasks, lead agency and client coordination, records 
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searches of California Historical Resources Information System and Native American Heritage 

Commission Sacred Lands File, field inventory survey, and technical writing as report author. 

Sunshine Gardens Project, San Diego County – Sunshine Encinitas, LLC (2020). Principal Investigator 

and Project Manager for cultural resources inventory in Encinitas, California. Duties include management 

of cultural resource tasks, lead agency and client coordination, records searches of California Historical 

Resources Information System and Native American Heritage Commission Sacred Lands File, field 

inventory survey, and technical writing as report author. 

Beverly Drive Emergency Improvements Project, San Diego County – City of Vista, sub to Harris & 

Associates (2020). Principal Investigator and Project Manager for cultural resources tasks associated 

with emergency improvements to collapsing road embankment in Vista, California. Duties include 

cultural resources technical study, records searches of the California Historical Resources Information 

System and the Native American Heritage Commission Sacred Lands File, field survey, documentation 

and evaluation of cultural resources, report author, direction of archaeological monitors, coordination 

with Native American monitors, Native American consultation, and lead agency coordination with the 

City and the U.S. Army Corps of Engineers. 

Montiel Lift Station and Force Main Replacement Project, San Diego County – Vallecitos Water 

District, sub to Michael Baker International (2020). Principal Investigator and Project Manager for 

cultural resources survey in anticipation of sewer repair and replacement project in San Marcos, 

California. Duties include management of cultural resource tasks, lead agency and client coordination, 

records searches of California Historical Resources Information System and Native American Heritage 

Commission Sacred Lands File, field inventory survey, AB 52 agency guidance and support, and technical 

writing as report author. 

Rancho Cucamonga General Plan Update EIR, San Bernardino County - City of Rancho 

Cucamonga, sub to PlaceWorks, Inc. (2020). Principal Investigator and Cultural Task Manager for 

creation of spatial sensitivity model for cultural resource planning as part of the 2020 General Plan 

Update in Rancho Cucamonga, California. Duties include California Historical Resources Information 

System records requests, document and site record review, evaluation of spatial data, map creation, 

coordination with city officials, AB 52 guidance and support, and technical writing as author of 

sensitivity model document and co-author of existing conditions report. 

Com-Power Building Addition Project, Orange County – Com-Power Corporation (2020). Senior 

Archaeologist and Senior Reviewer for cultural resources survey for proposed industrial building 

addition in Lake Forest, California. Duties include field inventory survey, cultural resources recording, 

document editing, formatting, and review for detail and compliance protocol. 

Avenue 66 Grade Separation Project, Riverside County – California Department of Transportation 

(Caltrans), District 8, sub to Anser Advisory (2020). Senior Archaeologist for cultural resources 

monitoring and subsurface testing for development project at Mecca, California. Duties include 
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archaeological monitoring of ground-disturbing activities, documentation of subsurface disturbances, 

reporting, client coordination, and controlled subsurface testing of cultural resources. 

California Department of Fish and Wildlife Land Management Plans, South Coast Region, San 

Diego County – State of California Wildlife Conservation Board, sub to San Diego Natural History 

Museum (2020). Project Manager for water quality sampling and aquatic resources delineation 

technical studies at Batiquitos Lagoon, California. Duties include client coordination and direction of 

staff for technical studies. 

Pioneer Bluff / Stone Lock District Project, Yolo County – City of West Sacramento, sub to SCS 

Engineers (2020). Senior Reviewer for architectural history evaluation report for Buildings and 

Structures at the William G. Stone Lock Facility, West Sacramento, California. Duties include document 

editing, formatting, and review for detail and compliance with state and federal evaluation criteria. 

McSweeney Farms, Riverside County – Raintree Investment Corporation (2020). Senior 

Archaeologist and Tribal Liaison for repatriation and reburial of tribal cultural resources in Riverside, 

California. Duties include laboratory inventory of archaeological materials, coordination with Soboba 

Band of Luiseño Indians, transfer of materials to tribe from third party, and facilitation of confidential 

reburial. 

Fox Point Farms Project, San Diego County – City of Encinitas, sub to Michael Baker International 

(2020). Principal Investigator and Assistant Project Manager for cultural resources survey in Encinitas, 

California. Duties include management of cultural resources and paleontological resources tasks, lead 

agency and client coordination, records searches of California Historical Resources Information System 

and Native American Heritage Commission Sacred Lands File, field inventory survey, evaluations of 

eligibility for the California Register of Historical Resources, and National Register of Historic Places, and 

technical writing as report author. 

The Reserve at Chino Hills Expansion Project, San Bernardino County – City of Chino Hills 

Community Development Department (2020). Senior Reviewer for cultural resources inventory and 

evaluation report for project in Chino Hills, California. Duties include document editing, formatting, and 

review for detail and resource evaluation protocol. 

Malibu High School/Middle School Campus Master Plan Project, Los Angeles County – Santa 

Monica-Malibu Unified School District, sub to PlaceWorks, Inc. (2020). Senior Archaeologist for 

historical building evaluation inventory survey of Malibu High School/Middle School and Cabrillo 

Elementary School in Malibu, California. Duties include field survey, building documentation and 

resource recording, map analysis, client coordination, and reporting.  

Coachella Valley Link Multi-Modal Transportation Corridor Project, Riverside County – Coachella 

Valley Association of Governments, sub to Anser Advisory (2020). Senior Archaeologist for cultural 

resource support for 50-mile transportation corridor in the Coachella Valley, California. Duties include 

cultural document review, cultural resources planning and advisal, scope planning, and direction of 

cultural resources staff toward fulfillment of mitigation measures associated with project construction.  



John O’Connor, Ph.D., RPA (Continued) 

Page 8 of 22 

 

 

Valencia Solar Projects, Imperial County – Imperial County Planning and Development Services 

(2020). Senior Archaeologist for cultural resources monitoring of solar project near Brawley, California. 

Duties include archaeological monitoring of ground-disturbing activities, documentation of subsurface 

disturbances, reporting, and client coordination. 

National Environmental Policy Act Review for 10 Sites to be Rehabilitated, Butte County – 

Housing Authority for the County of Butte (2020). Senior Reviewer for cultural resources and 

architectural history evaluation report for Buildings at Ten Public Housing Projects and One 

Administration Building in the cities of Biggs, Chico, Gridley, and Oroville, California. Duties include 

document editing, formatting, and review for detail and compliance with state and federal evaluation 

criteria. 

Yellen Park Project, Los Angeles County – City of Palmdale, sub to Baranek Consulting Group 

(2020). Senior Reviewer for cultural resources records search and literature review report. Duties include 

document editing, formatting, and review for detail and compliance protocol. 

The Vintage Lima Property, San Benito County – Richland Real Estate Fund, LLC (2020). Principal 

Investigator for cultural resources inventory for offsite improvements associated with the Vintage 

development in San Benito County, California. Duties include authoring of report, data creation and 

organization, coordination with field archaeologists, and client coordination. 

Village Christian School Softball Field Project, Los Angeles County – Village Christian School 

(2020). Senior Reviewer for cultural resources inventory report for proposed sports field project. Duties 

include document editing, formatting, and review for detail and compliance protocol. 

City of Poway Emergency Permitting, San Diego County – Psomas Engineering (2020). Cultural 

Task Manager for cultural resources emergency monitoring for sewer repair project in Poway, California. 

Duties include management of cultural resources tasks, lead agency and client coordination, direction of 

archaeologists, and compliance reporting. 

Nathan Prenk Cultivation Project, Riverside County – Nathan Prenk (2020). Senior Reviewer for 

cultural resources inventory report for proposed industrial development project in Desert Hot Springs, 

California. Duties include document editing, formatting, and review for detail and compliance protocol 

East Covell Bike Path Project, Yolo County – City of Davis, sub to Rolls, Anderson & Rolls (2020). 

Senior Reviewer for cultural resources inventory and evaluation report for bike path project in Davis, 

California. Duties include document editing, formatting, and review for detail and resource evaluation 

protocol. 

San Joaquin River Fyke Trapping Project, San Joaquin and Stanislaus Counties – FISHBIO 

Environmental, LLC (2020). Senior Reviewer for cultural resources inventory report for proposed 

project that will install fish traps and supports on the San Joaquin River, California. Duties include 

document editing, formatting, and review for detail and compliance protocol. 
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High Desert Solar Project, San Bernardino County – City of Victorville, sub to AECOM (2020). 

Principal Investigator for development of testing plan, shovel test pit excavations, and cultural resources 

monitoring of ground disturbing activities associated with relocation of Joshua Trees in the West 

Mojave Desert. Duties include development of testing plan for cultural resources and tribal cultural 

resources, direction of field crews, cultural resources monitoring, coordination with contractors, 

coordination with Native American monitors, and report writing as author of testing report. 

Lemon Grove Sewer Replacement Project, San Diego County – City of Lemon Grove, sub to 

Michael Baker International (2019-20). Principal Investigator and Project Manager for cultural 

resources study and Native American consultation for sewer replacement project in Lemon Grove, 

California. Duties include project management, records searches of California Historical Resources 

Information System and Native American Heritage Commission Sacred Lands File, field survey, client 

and lead agency coordination, technical writing as report author, and Native American consultation and 

AB 52 guidance and support on behalf of the lead agency. 

CIP 8200 Green Oak Trunk Sewer Replacement Project, San Diego County – Buena Sanitation 

District, sub to Butier Engineering, Inc. (2019-20). Principal Investigator and Project Manager for 

environmental compliance monitoring for City of Vista and Buena Sanitation District Sewer Master Plan 

Update project in Vista, California. Duties include management of environmental resources tasks 

(biology, archaeology, paleontology), lead agency and client coordination, direction of archaeologists 

and paleontologists, coordination with Native American monitors, archaeological monitoring of ground 

disturbing activities, and compliance reporting. 

Otay Lakes County Park Sewer-Septic Project, San Diego County – County of San Diego, sub to 

Michael Baker International (2019-20). Principal Investigator and Cultural Task Manager for feasibility 

study related to the proposed revision and update of the wastewater disposal system at Otay Lakes 

County Park. Duties include records search with the California Historical Resources Information System, 

analysis of proposed alternatives for potential impacts to cultural resources, and technical writing as 

report author. 

Bonita Direct Transfer Facility Pump Station Project, San Diego County – City of San Diego, sub to 

Michael Baker International (2019-20). Principal Investigator and Assistant Project Manager for 

archaeological monitoring of utility potholing for City of San Diego project. Duties include project 

management, monitoring of ground disturbance activities, coordination with Native American monitor, 

lead agency and client coordination, and technical writing as report author. 

Hermosa Beach North School Reconstruction Project, Los Angeles County – Hermosa Beach City 

School District (2019-20). Principal Investigator and Assistant Project Manager for archaeological and 

paleontological monitoring of ground disturbing activities associated with rebuild of the North School 

in Hermosa Beach, California. Duties include project management, direction of cultural resources 

monitors, lead agency coordination, worker awareness training, coordination with paleontological and 

Native American monitors, and reporting. 
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Cook’s Crack Sea Cave Stabilization Project, San Diego County – City of San Diego, sub to 

TerraCosta (2019). Principal Investigator and Assistant Project Manager for emergency stabilization 

project at Cook’s Crack Sea Cave located beneath Coast Boulevard in La Jolla, California. The project was 

initiated by the City of San Diego to prevent collapse of the sea cave and destruction of the coastal road 

located to the east of La Jolla Cove. Duties include direction and management of archaeological 

monitors, paleontological monitors, and Native American monitors; management of sub-contractors; 

monitoring of ground disturbance during drilling; coordination with lead agency and client; 

development of the Post Review Discovery and Monitoring Plan; and compliance reporting. 

Gas Company Road Technical Studies, Kern County – ZGlobal (2019). Principal Investigator and 

Cultural Task Manager for 60-acre cultural resources survey of decommissioned gas field for 

redevelopment as solar field in Taft, California. Duties include project management of all cultural 

resource tasks, lead agency and client coordination, records searches of California Historical Resources 

Information System and Native American Heritage Commission Sacred Lands File, field inventory survey, 

evaluation of eligibility for the California Register of Historical Resources, completion of DPR 523 forms, 

California Environmental Quality Act compliance recommendations, and technical writing as report 

author. 

Mar Vista High School Aquatics Center, San Diego County – Sweetwater Union High School 

DIstrict, sub to PlaceWorks (2019). Senior Archaeologist for historical evaluation and archaeological 

assessment for high school redevelopment project in Imperial Beach, California. Duties include archival 

research at the San Diego Historical Society, records search of the California Historical Resources 

Information System, field survey, and historical building recording and documentation. 

Martincoit Road Sewer Upsize Project, San Diego County – City of Poway, sub to Psomas (2019). 

Cultural Task Manager for cultural resources compliance monitoring for sewer upsize project in Poway, 

California. Duties include management of cultural resources tasks, lead agency and client coordination, 

direction of archaeologists, archaeological monitoring of ground disturbing activities, and compliance 

reporting. 

Badger Fire Station Replacement Project, Fresno County – California Department of Forestry and 

Fire Protection (CAL FIRE), under On-Call Contract with California Department of General Services 

Real Estate Services Division (2019). Report Author for cultural resources monitoring report for the 

Badger Fire Station Replacement Project, Miramonte, California. Duties include review of data, 

coordination with field archaeologist, compliance verification, and technical writing as report author.  

Carpenter Ranch, Folsom South of U.S. Highway 50 Specific Plan Project, Sacramento County – 

Carpenter Ranch, LLC and U.S. Army Corps of Engineers (USACE) (2019). Senior Archaeologist and 

Report Co-Author, archival researcher, and interpretive panel designer for multitask project in 

Sacramento County, California. Duties include archival research, review of data, writing of Historic 

American Engineering Record (HAER), and creation of public outreach interpretive panels for a lateral of 

the Rhoades’ Branch Ditch of the Natomas Ditch System.  



John O’Connor, Ph.D., RPA (Continued) 

Page 11 of 22 

 

 

Sewer Line Repair/Replace 16/17 Project, San Diego County – City of Poway, sub to Psomas 

(2019). Principal Investigator and Assistant Project Manager for cultural resources survey in anticipation 

of sewer repair and replacement project in Poway, California. Duties include management of cultural 

resource tasks, lead agency and client coordination, records searches of California Historical Resources 

Information System and Native American Heritage Commission Sacred Lands File, field inventory survey, 

and technical writing as report author. 

La Costa Hotel Project, San Diego County – City of Encinitas, sub to dasMOD Real Estate 

Development (2019). Assistant Project Manager for archaeological presence-absence testing and site 

delineation for a private development project in Encinitas, California. Duties include project 

management, records searches of California Historical Resources Information System and Native 

American Heritage Commission Sacred Lands File, direction of field archaeologists, auger testing to for 

site boundary delineation, client coordination, and technical writing as report author. 

Placer County Conservation Plan, Placer County – Salix Consulting, Inc. (2019). Senior 

Archaeologist and Co-Author for Cultural Resources Management Plan (CRMP) in support of the Placer 

County Conservation Plan (PCCP), California. Duties include review and edits to the CRMP, development 

of scenario tables for guiding compliance, and review of guidance for development of Programmatic 

Agreement and Section 106 and CEQA compliance for the 209,000-acre conservation plan. 

Antelope Valley Research Design, Los Angeles and Kern Counties – California Department of 

Transportation (Caltrans), District 7 (2019). Archival Researcher for Antelope Valley Research Design. 

Duties include review of archival data and information related to Native American rock art located 

within the Antelope Valley study area. 

Vista Village Drive Trunk Sewer Project Capital Improvement Program (CIP) 8212, San Diego 

County – City of Vista, sub to Harris & Associates (2018-20). Principal Investigator and Project 

Manager for archaeological monitoring of trench excavation related to City of Vista and Buena 

Sanitation District Sewer Master Plan Update projects in Vista, California. Duties include project 

management, direction of archaeologists and Native American monitors, California Environmental 

Quality Act document review and advisal, lead agency and client coordination, archaeological 

monitoring of excavation and pipe replacement activities, and technical writing as report co-author. 

Cultural Resources Monitoring Services for Emergency Tree Removal Project Along State Routes 

49 and 174, Placer, Nevada, El Dorado and Yuba Counties – California Department of 

Transportation (Caltrans), District 3 (2018-19). Senior Reviewer for monitoring report on cultural 

resources monitoring for tree removal in proximity to cultural resources along State Routes 49 and 174. 

Duties include document editing, formatting, and review for detail and compliance with project-specific 

mitigation measures and monitoring protocol. 

Potrero CAL FIRE Station Replacement Project, San Diego County – California Department of 

Forestry and Fire Protection (CAL FIRE), under On-Call Contract with California Department of 

General Services Real Estate Services Division (2018-19). Cultural Task Manager for archaeological 
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inventory survey of 5.98-acre parcel in the community of Potrero, San Diego County, California. Duties 

include project management of all cultural resource tasks, lead agency and client coordination, 

consultation with Native American tribal representatives, records searches of California Historical 

Resources Information System and Native American Heritage Commission Sacred Lands File, field 

inventory survey, evaluation of eligibility for the California Register of Historical Resources, completion 

of DPR 523 forms, California Environmental Quality Act compliance recommendations, and technical 

writing as report author. 

Environmental Planning, Design, and Regulatory Permitting Services for Metropolitan Airpark at 

Brown Field Municipal Airport, San Diego County – Metropolitan Airpark LLC (2018-19). Senior 

Archaeologist for review and edits of environmental documents for Metropolitan Airpark Project at 

Brown Field Municipal Airport (SDM) in Otay Mesa, San Diego. Duties include analysis of cultural 

resource management procedures, editing of Environmental Assessment (EA) documents for National 

Historic Preservation Act Section 106 and National Environmental Policy Act compliance, and 

recommendations for treatment of cultural resources within the area of potential effects for the airport 

redevelopment project. 

Feather River West Levee Project, Sutter County - Sutter Butte Flood Control Agency (2018-19). 

Senior Archaeologist and Report Author for review and analysis of cultural monitoring activities for 

multiple project task orders and special projects in Sutter County, California. Duties include review of 

site records and monitoring reports, coordination with on-site archaeological monitors, results analysis, 

report editing, tribal consultation, graphic design, preparation of educational outreach materials, and 

technical writing as author of archaeological inventory reports and contributor to associated California 

Environmental Quality Act and National Historic Preservation Act Section 106 documents. Project 

elements include Reaches 14-16, Laurel Avenue, Sutter Basin, and the Oroville Wildlife Refuge. 

Centennial Reservoir Project, Nevada County – Nevada Irrigation District (2018-19). Senior 

Archaeologist and Co-Author for project-related cultural resources documents in Nevada County, 

California. Duties include provision of AB 52 support for tribal consultation and editing of cultural 

resources inventory and evaluation addendum report that documented testing and evaluation of 

eligibility for archaeological resources on 68-acre property in an unincorporated portion of western 

Nevada County, California. 

Thibodo to Watson Way Upsize and Realignment Capital Improvement Project (CIP) 8202, San 

Diego County – Buena Sanitation District, sub to Harris & Associates (2018). Assistant Project 

Manager for archaeological monitoring of trench excavation for City of Vista and Buena Sanitation 

District Sewer Master Plan Update projects in Vista, California. Duties include project management, 

direction of archaeologists and Native American monitors, California Environmental Quality Act 

document review, lead agency and client coordination, archaeological monitoring of excavation and 

pipe replacement activities, and technical writing as report co-author. 

Walnut Road and Taylor Avenue, Stanislaus County – City of Turlock (2018). Tribal Liaison 

providing outreach support for consultation between the agency and California Native American Tribes 
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in Turlock, California. Duties include telephone calls to Native American representatives and creation of 

administrative record for documentation of tribal concerns and project interest.  

San Dieguito Valley Groundwater Desalination Pilot Project, San Diego County – Olivenhain 

Municipal Water District, sub to Woodard & Curran (2018). Assistant Project Manager and Cultural 

Task Manager in charge of cultural resources assessment in support of California Environmental Quality 

Act compliance for test well discharge pilot project area in San Diego, California. Duties include project 

management of all cultural resource tasks, coordination with client and biological assessment group, 

records searches of the California Historical Resources Information System and Native American 

Heritage Commission Sacred Lands File, field inventory survey, evaluation of eligibility for the California 

Register of Historical Resources, and technical writing as report author. 

Common Diversion Facility Project, Madera County – County of Madera and U.S. Army Corps of 

Engineers (2018). Report Author for Finding of Effect and Historic Property Treatment Plan document 

for the Common Diversion Facility Project in Madera County, California. This analysis was completed in 

compliance with Section 106 of the National Historic Preservation Act and in support of a Section 404 

Clean Water Act permit from the Sacramento District of the USACE. Duties included analysis of federal 

and state regulations, review of cultural resources inventory documents, application of criteria of 

adverse effect, and the development of the Historic Properties Treatment Plan for historic properties 

within the project APE. 

Central El Dorado Hills Specific Plan, El Dorado County – County of El Dorado and U.S. Army 

Corps of Engineers, sub to Serrano Associates, LLC (2018). Archaeologist and Report Author for 

analysis of findings and determination of effects to cultural resources during construction of residential 

development in El Dorado Hills, California. Duties include cultural resources records search, literature 

review, evaluation of impacts to Pedregal Archaeological District under Section 106 of the National 

Historic Preservation Act and the California Environmental Quality Act, application of criteria of adverse 

effect, and technical writing as author of finding of effect report and historic property treatment plan. 

153a Recycled Water Pipeline Extension Project, San Diego County – Olivenhain Municipal Water 

District, sub to Woodard & Curran (2018). Assistant Project Manager and Cultural Task Manager in 

charge of cultural resources assessment in support of California Environmental Quality Act compliance 

for recycled water service project area in San Diego, California. Duties include project management of all 

cultural resource tasks, coordination with client and biological assessment group, records searches of 

the California Historical Resources Information System and Native American Heritage Commission 

Sacred Lands File, field inventory survey, evaluation of eligibility for the California Register of Historical 

Resources, and technical writing as report author. 

Granite Aerojet Mining Project, Sacramento County – Granite Construction (2018). Archaeologist 

performing edits to cultural resources records search and literature review report in support of lead 

agency determination regarding impacts to Historical Resources, as defined by the California 

Environmental Quality Act, at Alder Creek, California. 
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Bridge Street Widening Project, Sutter County – City of Yuba City (2018). Archaeologist for edits to 

inventory and evaluation report related to cultural resources investigations for road construction and 

improvement project in Yuba City, California. 

OC Loop Segment D Class 1 Bikeway Project, Orange County – California Department of 

Transportation (Caltrans), District 12, and Orange County Public Works (2018). Archaeologist for 

organization of cultural resources data and edits to archaeological survey report for a bikeway 

construction project in Placentia, California. 

Pedley Road Intersection Improvements Project, Riverside County – California Department of 

Transportation (Caltrans), District 8, sub to KOA Corporation (2018). Archaeologist for completion 

of DPR 523 forms and organization of data for archaeological survey report related to road construction 

and improvement project in the City of Jurupa Valley, California. 

Redlands Boulevard and California Street Intersection Improvement Project, San Bernardino 

County – City of Loma Linda (2018). Archaeologist and Report Author for cultural monitoring of road 

construction and intersection redevelopment in the City of Loma Linda, San Bernardino County, 

California. Duties include coordination with onsite archaeologists, analysis of monitoring results and 

recorded artifacts, completion of DPR 523 forms, and technical writing as report author. 

Rancho Del Prado Specific Plan, San Bernardino County – KWC Engineers (2018). Archaeologist 

and Co-Author for cultural resources inventory survey of 430-acre property in an unincorporated area of 

southwestern San Bernardino County. Duties included review of site records, site relocation and update 

documentation, and evaluation of eligibility for the National Register of Historic Places and the 

California Register of Historical Resources, and technical writing as report co-author. 

Common Diversion Facility Project, Madera County – TV Trees, LLC (2018). Archaeologist and Co-

Author for review and edits of project California Environmental Quality Act (CEQA) document. Duties 

include analysis of previous reports and cultural surveys, review and editing of tribal cultural resources 

section, and authorship of the cultural resources section for the CEQA document. 

Richland Planned Communities, Inc., Riverside County TT37533 (formerly TT29262) Project, 

Riverside County - County of Riverside (2018). Archaeologist and Co-Author for review and analysis 

of cultural resource survey activities. Duties include coordination with field archaeologists and senior 

staff, communication with California Native American tribal entities, lead agency coordination, and 

technical writing as report co-author. 

Otay Pipeline 2 Segment A6 Project, San Diego County - Cities of Chula Vista and San Diego, sub 

to Harris & Associates (2018). Cultural Task Manager and Report Author for archaeological inventory 

survey in support of the California Environmental Quality Act document and permitting and compliance 

under Section 106 of the National Historic Preservation Act and Section 404 of the Clean Water Act. 

Duties include direction of field crew, identification and recording of pre-contact archaeological 

deposits, and technical writing as report author. 
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Carlsbad Sensitivity Model Project, San Diego County - City of Carlsbad (2018). Archaeologist and 

Data Specialist for creation of spatial sensitivity model for cultural resource planning in Carlsbad, 

California. Duties include California Historical Resources Information System records requests, document 

and site record review, evaluation of spatial data, map creation, coordination with city officials, and 

technical writing as report co-author. 

Prima Deshecha Landfill Phase D, Orange County – OC Waste & Recycling, sub to Tetra Tech BAS 

(2018). Field Director for archaeological monitoring at Prima Deshecha Landfill in San Juan Capistrano. 

Duties include direction of archaeologists, lead agency coordination, archaeological monitoring of 

grading and earth moving activities, and evaluation of resource eligibility for the California Register of 

Historical Resources. 

Bickford Ranch Specific Plan, Placer County - MacKay & Somps Civil Engineers, Inc. (2018). 

Archaeologist and Data Analyst for Bickford Ranch cultural sites overview. Duties include archival 

research, document and site record review, map analysis, data consolidation, and assessment of 

preservation and mitigation measures for eligible historical resources in accordance with National 

Historic Preservation Act Section 106 and the California Environmental Quality Act. 

High Desert Solar Project, San Bernardino County - Middle River Power (2018). Senior 

Archaeologist for Phase II archaeological inventory survey of 700-acre property in West Mojave Desert. 

Duties include review of site records, site relocation and update documentation, identification and 

recording of pre-contact and post-contact archaeological deposits, evaluation of eligibility for the 

National Register of Historic Places under Section 106 of the National Historic Preservation Act and the 

California Register of Historical Resources, and technical writing as report co-author. 

Raʻiātea Historical Ecology Project, Raʻiātea - Tumaraʻa Commune, Raʻiātea; Service de la Culture 

et du Patrimoine, Bureau Archéologie, Tahiti; University of Oregon (2016-2019). Principal 

Investigator, Project Director, and Course Instructor for collaborative academic and government project 

to assess chronology and settlement patterns at Tevaitoa and throughout Tumaraʻa Commune, 

contribute to local archaeological and historical knowledge, and make recommendations for the 

mitigation of negative impacts to cultural resources. Duties include archaeological inventory survey, 

feature identification, controlled subsurface testing, artifact inventory, and land-use planning at Raʻiātea, 

Society Islands, French Polynesia, with instruction of university students and local secondary school 

students during archaeological field schools. 

Pōhakuloa Training Area Inventory Survey, Hawaiʻi - U.S. Army Corps of Engineers (2016). 

Assistant Crew Chief for 6,000-acre archaeological inventory survey. Duties included archaeological 

feature identification and mapping, evaluation of eligibility of archaeological resources in accordance 

with Section 106 of the National Historic Preservation Act, controlled subsurface testing, and data 

recovery at Pōhakuloa Training Area, Hawaiʻi Island. 

Joint Base Pearl Harbor-Hickam West Loch Inventory Survey, O‘ahu - Naval Facilities Engineering 

Command (NAVFAC) Hawaiʻi (2014). Archaeologist participating in archaeological inventory survey, 
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feature identification, and mapping at West Loch of Pearl Harbor, O‘ahu, in accordance with the 

National Historic Preservation Act Section 106. 

Hauʻula Leach Field Construction Monitoring, O‘ahu - State of Hawaiʻi Department of Land and 

Natural Resources (2014). Archaeologist for private development leach field construction monitoring. 

Duties included the identification and recording of archaeological features and burials at Hauʻula, Oʻahu. 

Kamehameha Schools Punaluʻu Archaeological Inventory Survey, O‘ahu - Kamehameha Schools 

Land Assets Division (2014). Archaeologist for archaeological inventory survey, feature identification 

and mapping, artifact documentation, shovel test pit excavation, and data recovery at Punaluʻu 

Ahupuaʻa, Oʻahu. 

Kualoa Ranch Archaeological Field Project and Kualoa Field School, O‘ahu - Kualoa Ranch, 

University of Hawaiʻi, University of Oregon (2013-2014). Project Coordinator and Course Instructor 

for collaborative academic project focusing on archaeological inventory survey, testing, and data 

recovery within the Kualoa Ranch, Oʻahu. Duties included archaeological feature documentation and the 

clarification of local cultural and ecological history, while using the project as a venue for 

interdisciplinary undergraduate and post-graduate education. 

Nuʻalolo Kai State Park Restoration Project, Kauaʻi - Nā Pali Coast ʻOhana, State of Hawaiʻi 

Department of Land and Natural Resources (2013). Archaeological Resources Consultant and 

Monitor for cultural resources monitoring and documentation of cultural feature restoration at Nuʻalolo 

Kai, Nā Pali, Kauaʻi. 

Marine Corps Base Hawaiʻi (MCBH) MV-22 Monitoring and Testing, O‘ahu - Naval Facilities 

Engineering Command (NAVFAC) Pacific (2013). Archaeologist and Laboratory Technician 

conducting archaeological inventory survey, testing, and laboratory analyses of domestic and 

agricultural surface features located within the Marine Corps Base Hawaiʻi (MCBH) as component of 

National Historic Preservation Act Section 106 compliance. This is the largest intact complex of surface 

archaeology on the Mokapu Peninsula 

Hauʻula Church Burial Recovery, O‘ahu - Hauʻula Church; State of Hawaiʻi Department of Land 

and Natural Resources (2013). Archaeologist for emergency controlled subsurface testing and data 

recovery following inadvertent disruption of traditional cultural layers by private landowner at Hauʻula, 

Oʻahu. 

Nuʻalolo ʻĀina Archaeological Inventory Survey, Kauaʻi - Nā Pali Coast ʻOhana, State of Hawaiʻi 

Department of Land and Natural Resources (2012). Archaeologist conducting archaeological 

inventory survey and feature mapping of domestic, agricultural, and religious surface features at 

Nuʻalolo Valley, Nā Pali, Kauaʻi. Nuʻalolo Valley holds an extensive complex of pre-contact and early 

contact Hawaiian surface architecture. 

Professional Development Courses/Training  

 2021 – Online Faculty Certification Program, San Diego Community College District 
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 2020 – American Academy of Underwater Sciences (AAUS) 100-Hour Scientific Diver Training, San 

Diego State University 

 2020 – National Association of Underwater Instructors (NAUI) Rescue Scuba Diver, San Diego State 

University 

 2019 – National Association of Underwater Instructors (NAUI) Advanced Open Water Diver, San 

Diego Divers 

 2019 – National Association of Underwater Instructors (NAUI) Open Water Scuba Diver, San Diego 

Divers 

 2019 – Cultural Resources: AB 52 and Mitigation, Association of Environmental Professionals 

 2019 – Workplace Harassment and Discrimination Prevention Training, University of Oregon 

 2018 – Advanced Certificate of Completion, Graduate Teaching Initiative–Teaching Engagement 

Program, University of Oregon 

 2018 – CEQA Essentials Workshop, Association of Environmental Professionals 

 2018 – NEPA Essentials Workshop, Association of Environmental Professionals 

 2018 – National Environmental Policy Act Update, Association of Environmental Professionals 

 2018 – The Basics of Mitigation Banking in San Diego County, Association of Environmental 

Professionals 

 2018 – Advanced AB 52 and CEQA for Planners workshop, ECORP Consulting, Inc. 

 2016 – Graduate Online Teaching Practicum, Department of Anthropology, University of Oregon 

 2015 – Graduate Teaching Fellowship Training and Practicum, Department of Anthropology, 

University of Oregon 

 2014 – Laboratory techniques at Center for Archaeology, Materials, and Applied Spectroscopy 

(CAMAS) under supervision of John Dudgeon, Ph.D., Idaho State University 

 2013 – Archaeological Field School at Kāpaeloa, Oʻahu, under supervision of James Bayman, Ph.D., 

and Ty Kāwika Tengan, Ph.D., University of Hawaiʻi at Mānoa, and Windy McElroy, Ph.D., Keala Pono 

Archaeological Consulting, LLC 

 2013 – Teaching Assistant Training Program, Department of Anthropology, University of Hawaiʻi at 

Mānoa 

 2012 – National Science Foundation-Research Experiences for Undergraduates (NSF-REU) Grant No. 

1005258, Geospatial Research and Mapping (GRAM) Field Program under supervision of Christopher 

Lee, Ph.D., Carl Lipo, Ph.D., and Suzanne Wechsler, Ph.D., California State University-Long Beach 

 2011 – Archaeological Field School at Makauwahi Cave, Kauaʻi, under supervision of Terry Hunt, 

Ph.D., University of Hawaiʻi at Mānoa, and David Burney, Ph.D., National Tropical Botanical Garden 

 2010 – Coastal Archaeology at Rancho Peñasquitos, San Diego County, under supervision of 

Stephen J. Bouscaren, Ph.D., San Diego City College 
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Teaching Experience 

 2020 – Introduction to Biological Anthropology 102, San Diego City College 

 2020 – California Environmental Quality Act (CEQA 40739) (Guest Lecturer), University of California 

San Diego 

 2019 – Introduction to Physical Anthropology 102, San Diego City College 

 2019 – Environmental Assessment Practices 305 (Guest Lecturer), University of San Diego 

 2019 – World Archaeology 150, University of Oregon 

 2019 – Food and Culture 365, University of Oregon 

 2019 – AEP Student CEQA Practicum (Guest Lecturer), Association of Environmental Professionals 

San Diego Chapter 

 2019 – Oregon Archaeology 344, University of Oregon 

 2019 – Comparative Law of Indigenous Peoples 610 (Guest Lecturer), University of Oregon School of 

Law 

 2019 – California Environmental Quality Act (CEQA 40739) (Guest Lecturer), University of California 

San Diego 

 2018 – Introduction to Archaeological Field Work 115 (Guest Lecturer), San Diego City College 

 2018 – Nutritional Anthropology 220, University of Oregon 

 2018 – Anthropology and Aliens 119, University of Oregon 

 2018 – Oregon Archaeology 344, University of Oregon 

 2017 – Principles of Archaeology 145, University of Oregon 

 2017 – Archaeological Field Study at Raʻiātea, Robert D. Clark Honors College, University of Oregon 

 2017 – World Archaeology 150, University of Oregon 

 2017 – Comparative Law of Indigenous Peoples 610 (Guest Lecturer), University of Oregon School of 

Law 

 2016 – Food and Culture 365, University of Oregon 

 2016 – Principles of Archaeology 145 (Substitute Instructor), University of Oregon 

 2016 – Honors Colloquium 431H (Substitute Instructor), Robert D. Clark Honors College, University 

of Oregon 

 2013 – Pacific Islands Archaeology 323 (Teaching Assistant), University of Hawaiʻi at Mānoa 

 2013 – Archaeological Field Techniques 381/681 (Teaching Assistant), University of Hawaiʻi at Mānoa 

 2013 – Physical Anthropology 215L (Teaching Assistant in Training), University of Hawaiʻi at Mānoa 

 2012-13 – Program Facilitator, Lecturer, and Student Mentor, Undergraduate Research 

Opportunities Program, UH Mānoa Honors Program 

Selected Professional Publications/Papers/Presentations 
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Peer-Reviewed Academic Journals 

2019 Matthew F. Napolitano, Robert J. DiNapoli, Jessica H. Stone, Maureece J. Levin, Nicholas P. Jew, 

Brian G. Lane, John T. O’Connor, Scott M. Fitzpatrick. Reevaluating Human Colonization of the 

Caribbean using Chronometric Hygiene and Bayesian Modeling. Science Advances 5:12. 

2017 John T. O’Connor, Frances J. White, Terry L. Hunt. Fishhook Variability and Cultural Transmission 

in East Polynesia. Archaeology in Oceania 52, 32-44. 

2015 Alex E. Morrison, John T. O’Connor. Settlement Pattern Studies in Polynesia: Past Projects, 

Current Progress, and Future Prospects. In: Cochrane, E. E., Hunt, T. L. (Eds.), The Oxford 

Handbook of Prehistoric Oceania. Oxford University Press, Oxford, pp. 450-472. 

Published Ph.D. Dissertation 

2019 John T. O’Connor. Historical Ecology and Community Patterning at Raʻiātea, Society Islands, 

French Polynesia. University of Oregon, Eugene. 

Published Abstracts (Paper Presentations) 

2019 John T. O’Connor. Recent Investigations at Western Raʻiātea. In: Rethinking Hinterlands in 

Polynesia. Society for American Archaeology 84th Annual Meeting, Albuquerque. 

2018 John T. O’Connor, M. Hinanui Cauchois. Polynesian Settlement at Western Raʻiātea. In: 22nd 

Indo-Pacific Prehistory Association Conference, Hue. 

2017 Scott M. Fitzpatrick, Matthew F. Napolitano, Jessica H. Stone, Robert J. DiNapoli, Brian G. Lane, 

John T. O’Connor, Damion Sailors, Nicholas P. Jew, Maureece Levin, Aaron Poteate. Using 

Chronometric Hygiene and Bayesian Modeling to Reexamine Pre-Columbian Colonization of the 

Caribbean. In: 27th Congress of the International Association for Caribbean Archaeology, St. 

Croix.  

2017 John T. O’Connor, Scott M. Fitzpatrick, Todd J. Braje, Matthew F. Napolitano, Thomas P. Leppard. 

Measuring Human Impacts on Islands Relative to Size. In: The Island Anthropocene, Society for 

American Archaeology 82nd Annual Meeting, Vancouver.  

2017 M. Hinanui Cauchois, John T. O’Connor. Preliminary Investigations at Raʻiātea, Society Islands, 

French Polynesia (Poster). In: Oceania, Society for American Archaeology 82nd Annual Meeting, 

Vancouver.  

2017 Robert J. DiNapoli, Matthew F. Napolitano, Jessica H. Stone, Brian G. Lane, Damion Sailors, John 

T. O’Connor, Nicholas P. Jew, Maureece Levin, Aaron Poteate, Scott M. Fitzpatrick. Reevaluating 

the Pre-Columbian Colonization of the Caribbean using Chronometric Hygiene and Bayesian 

Modeling. In: Sailing at the Edge of Time: Global Perspectives on Island Colonization, Society for 

American Archaeology 82nd Annual Meeting, Vancouver.  
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2015 John T. O’Connor. Artifact Networks, Cultural Transmission, and Polynesian Settlement. In: 

Evolution and Ecology in Oceania, Society for American Archaeology 80th Annual Meeting, San 

Francisco.  

2015 John T. O’Connor, Frances J. White. Artifact Networks and Cultural Transmission in East Polynesia. 

In: Rising Tides: Global Perspectives on Island Archaeology, 68th Annual Northwest 

Anthropological Conference, Eugene.  

2014 John T. O’Connor. Archaeological Feature Extraction from Aerial Imagery: Ahupuaʻa o Kōloa, 

Kauaʻi (Poster). AAAS Pacific Division 95th Annual Meeting, Riverside. 

2013 John T. O’Connor. Fishhook Variability in East Polynesia. In: Theoretical and Methodological 

Issues for Oceanic Colonization, Society for American Archaeology 78th Annual Meeting, 

Honolulu. 

Technical Reports as Principal Investigator 

2021 ECORP Consulting, Inc. Cultural Resources Inventory Report for the Clubhouse Plot Studies 

Project, Imperial County, California. Prepared for Imperial Irrigation District Water Department, 

Imperial, California. 

2021 ECORP Consulting, Inc. Cultural Resources Inventory Report for the Holtville Pine Crossing 

Family Apartments Project, Imperial County, California. Prepared for AMG & Associates, LLC, 

Encino, California. 

2021 ECORP Consulting, Inc. Cultural Resources Inventory Report for the Vega IID S-Line Project, 

Imperial County, California. Prepared for Apex Energy Solutions, LLC, Folsom, California. 

2021 ECORP Consulting, Inc. Cultural Resources Inventory and Architectural Evaluation Report for the 

Brawley Farmworker Housing Project, Imperial County, California. Prepared for AMG & 

Associates, LLC, Encino, California. 

2021 ECORP Consulting, Inc. Cultural Resources Inventory, Testing, and Evaluation Report for the 

Vega SES 4 Project, Imperial County, California. Prepared for Vega SES 4, LLC, Folsom, California. 

2020 ECORP Consulting, Inc. Cultural Resources Inventory Report for the El Centro Town Center 

Village Phase IV, Imperial County, California. Prepared for Michael Baker International, San Diego, 

California. 

2020 John T. O’Connor, Jeremy Adams, Michael DeGiovine, Laurel Zickler-Martin, Lisa Westwood. 

Cultural Resources Inventory and Evaluation Report for the 1967 North Vulcan Avenue Project, 

City of Encinitas, San Diego County, California. Prepared for Vulcan Encinitas, LLC, San Diego, 

California. 



John O’Connor, Ph.D., RPA (Continued) 

Page 21 of 22 

 

 

2020 John T. O’Connor, Jeremy Adams, Michael DeGiovine, Megan Webb. Cultural Resources 

Inventory and Evaluation Report for the Sunshine Gardens Project, City of Encinitas, San Diego 

County, California. Prepared for Sunshine Encinitas, LLC, San Diego, California. 

2020 John T. O’Connor. Cultural Resources Inventory for the Beverly Drive Improvements Project, CIP 

8313, City of Vista, San Diego County, California. Prepared for Harris & Associates, San Diego, 

California. 

2020 John T. O’Connor, Theadora Fuerstenberg. Cultural Resources Inventory and Evaluation Report 

for the Montiel Lift Station and Forcemain Replacement Project, City of San Marcos, San Diego 

County, California. Prepared for Michael Baker International, San Diego, California. 

2020 John T. O’Connor. Cultural Resources Sensitivity Model for the Rancho Cucamonga General Plan 

Update, City of Rancho Cucamonga, San Bernardino County, California. Prepared for PlaceWorks, 

Inc., Folsom, California. 

2020 John T. O’Connor, Jeremy Adams, Diana Malarchik, Megan Webb. Cultural Resources Inventory 

and Evaluation Report for the Fox Point Farms Project, City of Encinitas, San Diego County, 

California. Prepared for Michael Baker International, San Diego, California. 

2020 John T. O’Connor. Cultural Resources Inventory for the Vintage (Lima) Property Offsite 

Improvements, San Benito County, California. Prepare for Richland Real Estate Fund, LLC, 

Roseville, California. 

2020 John T. O’Connor. Results of Shovel Test Pit Excavations at Gen-Tie Pole Locations for the High 

Desert Solar Project, City of Victorville, San Bernardino County, California. Prepared for Middle 

River Power, LLC, Deerfield, Illinois. 

2020 John T. O’Connor, Paige Liss. Cultural Resources Inventory Report for the Lemon Grove Sewer 

Replacement Project, City of Lemon Grove, San Diego County, California. Prepared for Michael 

Baker International, San Diego, California. 

2020 John T. O’Connor. Cultural Resources Literature Review and Records Search for the Otay Lakes 

County Park Sewer-Septic Project, San Diego County, California. Prepared for Michael Baker 

International, San Diego, California.  

2020 John T. O’Connor. Summary of 2020 Archaeological and Tribal Monitoring for Potholing 

Activities for the Bonita Direct Transfer Pump Station in Bonita, San Diego County, California. 

Prepared for Michael Baker International, San Diego, California. 

2020 John T. O’Connor. Summary of Cultural Resources Monitoring for the Vista Village Drive Trunk 

Sewer Project, CIP 8212, City of Vista, San Diego County, California. Prepared for Harris & 

Associates, San Diego, California. 
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2019 John T. O’Connor, Lisa Westwood. Post Review Discovery and Monitoring Plan for the Cook’s 

Crack La Jolla Emergency Repair Project, City of San Diego, San Diego County, California. 

Prepared for the City of San Diego and the U.S. Army Corps of Engineers, San Diego, California. 

2019 John T. O’Connor. Archaeological Monitoring Report for the Cook’s Crack Sea Cave Stabilization 

Project, City of San Diego, San Diego County, California. Prepared for City of San Diego and the 

U.S. Army Corps of Engineers, San Diego, California. 

2019 Paige Liss, Wendy Blumel, John T. O’Connor. Cultural Resources Inventory Report for the Gas 

Company Road Solar Project, City of Taft, Kern County, California. Prepared for Z Global, El 

Centro, California. 

2019 John T. O’Connor. Cultural Resources Inventory Report for the Sewer Line Repair/Replace 16/17 

Project, City of Poway, San Diego County, California. Prepared for Psomas, San Diego, California. 



 

 

Julian Acuña, M.A., RPA 

Associate Archaeologist 

Julian Acuña, M.A., RPA, is an Associate Archaeologist with four years of experience in cultural resources 

management. Mr. Acuña holds an M.A. in Applied Archaeology and a B.A. Cum Laude in Anthropology 

from California State University, San Bernardino. He meets the Secretary of the Interior’s Professional 

Qualifications Standards for prehistoric and historic archaeology. He has participated in various aspects of 

archaeological fieldwork including survey, test excavations, construction monitoring, the recording of both 

pre-contact and historic-period archaeological sites, and laboratory work for the analysis and cataloging of 

artifacts from multi-component sites. 

Education 

M.A., Applied Archaeology, California State University, San Bernardino 

B.A., Anthropology, California State University, San Bernardino 

Registrations, Certifications, Permits and Affiliations 

 Registered Professional Archaeologist (#18015) 

 Society for American Archaeology 

 Union Pacific Railroad Railsafe Safety Training 

Selected Professional Experience   

Rancho Cielito Project, City of Chino Hills, San Bernardino County – City of Chino Hills (2019 and 

2020). Associate Archaeologist for a cultural resources study of an approximately 49-acre property in 

Chino Hills. The Proposed Project included developing 354 residential units on property. Assisted in the 

preparation of a cultural resources technical study report, paleontological records search, and Sacred Lands 

File request from the Native American Heritage Commission (NAHC). The project was completed in 

compliance with CEQA. 

Cal Fire Prado Helitack Base Project, San Bernardino County – [Department of General Services-

RESD. (2020).  Associate Archaeologist for a cultural resources inventory of a 17-acre property in the City 

of Chino. Assisted in the preparation of a cultural resources technical report.  

Com-Power Project, City of Lake Forest, Orange County – Com-Power Corporation (2020). Associate 

Archaeologist for an approximately 1-acre property in Lake Forest. The Proposed Project included 

constructing an additional building on property. Duties consisted of a records search, Sacred Lands File 

search, and assisted in the preparation of a technical report. The project was completed in compliance with 

CEQA. 

Atascadero State Hospital Solar Project, San Luis Obispo – California Department of General 

Services, Real Estate Service Division and Ecoplexus (9/2019). In 2019, ECORP prepared an Addendum 
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to the approved 2013 MND. Duties included construction monitoring, recording cultural resources, and 

coordinating with the construction foreman and tribal monitor.   

Valencia Solar Projects, Imperial County – Imperial County Planning and Development Services 

(2020). Associate Archaeologist for cultural resources monitoring of solar project near Brawley, California. 

Duties include archaeological monitoring of ground-disturbing activities, documentation of subsurface 

disturbances, and excavation of three test units. 

Avenue 66 Grade Separation Project, Riverside County – Caltrans as a Sub to Anser Advisory 

(3/2020-Ongoing). Associate Archaeologist/Lead Cultural Resource Monitor. The Avenue 66 Grade 

Separation Project is a proposed grade separation and roadway to cross the Union Pacific Railroad, State 

Route 111 (SR-111), and Hammond Road from a realigned Avenue 66 in the Community of Mecca, 

California. ECORP provided biological and cultural monitoring. Duties included serving as Lead Cultural 

Monitor during construction activities, recording cultural resources, coordinating up to three Cultural 

Monitors, and coordinating schedules with construction foreman and clients.   

 

Mediterranean Village Apartments, San Bernardino County – Maco Construction Services (9/2019-

8/2020). Associate Archaeologist. Assisted in the preparation of a cultural resources technical study report, 

paleontological records search, and Sacred Lands File request from the Native American Heritage 

Commission (NAHC).  

Construction Management Support Services for the Mid County Parkway (MCP) Sweeney Mitigation 

Improvement Project, Riverside County – Riverside County Transportation Commission as a Sub to 

Anser Advisory (9/2019-Ongoing). Cultural Resources Monitor/Associate Archaeologist. The Mid County 

Parkway (MCP) is a proposed 16-mile transportation corridor designed to relieve traffic congestion and 

help address local transportation needs through 2040. The Sweeney Mitigation Site was utilized as 

mitigation for the MCP Project effects to special-status species. ECORP provided construction management 

support as a biologist, paleontologist, cultural resources monitor, and restoration oversight services. Duties 

included construction monitoring,  recording cultural resources, and cultural resources curation. 

Cultural Resources Monitoring for a Circle-K in Corona, Riverside County – Circle K Stores, Inc. 

(9/2019-03/2020) Cultural Resources Monitor/Associate Archaeologist. ECORP provided biological and 

cultural monitoring services for the construction of a Circle K store in Corona California. Following the 

completion of the project reports were submitted. Duties included construction monitoring, recording 

cultural resources, and assisted in the preparation of a cultural resources technical study report.  

North School Project, Los Angeles County – Hermosa Beach City School District (2019-177.003) – 

Associate Archaeologist/Cultural Resources Monitor. ECORP provided biological and cultural monitoring 

services for the demolition of all existing buildings at Hermosa North School and its subsequent 

construction in Hermosa Beach, Los Angeles County, California. Following the completion of the project 

reports were submitted. Duties included construction monitoring, recording cultural resources, and 

coordination with Tribal Monitors. 



Julian Acuña, M.A. (Continued) 

Page 3 of 6 

 

 

Sanitation Master Plan Update, Riverside County – Coachella Valley Water District as a Sub to CDM 

Smith (2019). Associate Archaeologist.  Assisted in the preparation of a background (constraints analysis) 

report for the Cultural Resources section of the PEIR.  Duties included contributing sections to the technical 

report.  

Los Angeles Valley Community College Gold Creek Restoration Project, Los Angeles County – Best 

Best & Kriegler, LLP (9/2019-12/2019). Associate Archaeologist. The Los Angeles Valley Community 

College owns the Gold Creek Ecological Field Station, which is located near Little Tujunga Canyon in the 

foothills of the San Gabriel Mountains in Los Angeles County, California. In December of 2017, the Creek 

Fire damaged many of the structures, the water supply system, and other infrastructure. The forest canopy 

of coast live oak and riparian woodlands and much of the chaparral vegetation were moderately to 

severely damaged. ECORP provided a biological technical report that included the results of the general 

and focused biological surveys. ECORP also conducted a jurisdictional delineation and prepared the permit 

applications for a 404 permit from the U.S. Army Corps of Engineers, a 1602 permit from the CDFW, and a 

401 from the RWQCB.  

Pedley Road Intersection Improvements Project Jurupa Valley, Riverside County – City of Jurupa 

Valley as a Sub to KOA Corporation (2019). Cultural Resources Specialist. The City of Jurupa Valley 

proposed to procure funds from the Federal Highway Administration (FHWA) to improve roadway safety 

along Pedley Road by adding add left turn lanes to seven unsignalized intersections between Jurupa Road 

and 60th Street. This is a Caltrans Local Assistance Project. The cultural resources services for this project 

consisted Area of Potential Effects (APE) Map, Archaeological Survey Report (ASR), and an Historic Property 

Survey Report (HPSR).  Duties included contributing sections to the technical report 

Initial Study for the Rancho Cielito Project, San Bernardino County – City of Chino Hills (9/2019-

Ongoing). Archaeologist.  The City of Chino Hills has received an application to develop a multi-building 

apartment complex called the Rancho Cielito Project (Proposed Project). The Proposed Project would 

include approximately 354 residential units and would be located on a 48.37-acre project site (29.5 acres of 

dry and 18.87 acres of water surface within Lake Los Serranos). On the basis of technical studies prepared 

by ECORP, including Air Quality/GHG, Biological, Aquatic Resources, Cultural Resources, and Noise, as well 

as applicant submitted studies, ECORP will prepare a preliminary draft Initial Study to determine the need 

for either a CEQA Mitigated Negative Declaration or EIR. Duties included contributing sections to the 

technical report 

Stoneridge Project, Riverside County – Richland Planned Communities, Inc. (9/2019-6/2020). Cultural 

Resources Specialist.  The proposed Project provides for the development of a master-planned 

development that would amend the approved Stoneridge Specific Plan to provide light industrial, business 

park, commercial retail, and open space land uses in lieu of the approved residential, town center, and 

commercial Specific Plan land uses. The study consisted of a records search, Sacred Lands File search, field 

survey of the project area, and preparation of a Phase 1 technical report describing the methods and 

results of the study and management recommendations. A Notice to County to Prepare Archaeological 

Report was submitted to the County before work was initiated and the technical report was submitted to 
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the County Archaeologist for review and approval. The project was completed in compliance with CEQA. 

Duties included assisting in the field inventory survey. 

Stormwater Sampling and Environmental Compliance Monitoring, Los Angeles and Orange Counties 

– KCM Group (9/2019-Ongoing). Monitor that provided water quality inspections and effluent sampling 

services for Risk Level 2 and 3 projects, in accordance with Construction General Permit, Order No. 2009-

0009-DWQ (CGP). Turbidity and pH were analyzed and compared to numeric action levels to determine 

corrective action.  

Hemet Tentative Tract Map (Project), Riverside County – Shizao Zheng (2019). Associate 

archaeologist. This project consists of a cultural resources inventory for a 13-acre area in the northeast area 

of the City of Hemet. The inventory included a records search, literature review, and field survey. As a result 

of the field survey, several cultural resources were recorded within the Project Area. These consist of a 

historic-period agricultural property consisting of thirteen features (Features 1-13), and one historic-period 

isolated find. These resources have been evaluated using the California Register of Historical Resources and 

National Register of Historic Places eligibility criteria. Potential impacts from potential future development 

were assessed and management recommendations provided in the technical report. The project was 

completed in compliance with CEQA. Duties included assisting in the preparation of a cultural resources 

technical study report, paleontological records search, Sacred Lands File request from the Native American 

Heritage Commission (NAHC), field inventory survey, and recording cultural resources.  

Calhan Speedway Racing Track Project (Project), San Bernardino County- Calhan Capital, Inc. (2019). 

Assistant archaeologist. This project consisted of a cultural resources inventory of the south portion of the 

existing Sun Hill Ranch Airport. The inventory included a records search, literature review, and field survey 

of 250 acres. Five historic-period resources were recorded. Potential impacts from potential future 

development were assessed and management recommendations provided in the technical report. The 

project was completed in compliance with CEQA. Duties included assisting in a field inventory survey, 

recording of cultural resources, and contributing sections to the technical report.  

Jacinto-Citrus Project, San Bernardino County – Larry Jacinto care of Urban Environs 

(2015). Archaeological field technician intern. This project consisted of a records search, Native American 

Heritage Commission Sacred Lands File search, field survey of 20-acres, recordation and evaluation of 

historic-age orange groves and associated features, and preparation of a technical report describing the 

methods and results of the study. The orange groves were evaluated for eligibility to the CRHR and the City 

of Redlands Development Services Department List of Historic Resources. Potential impacts from potential 

future development were assessed and management recommendations provided in the technical report. 

The project was completed in compliance with CEQA. Duties included recording cultural resources and field 

inventory survey.  

Sprint Cell Tower Project, Riverside County – Eukon Group (2017).  Archaeological field technician 

intern for a cultural resources survey of the location for a proposed replacement of Sprint cell tower in San 

Timoteo Canyon in an unincorporated portion of Riverside County near Moreno Valley. The study consisted 

of a records search, Sacred Lands File search, field survey of the 1-acre project area, and preparation of a 
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Phase 1 technical report describing the methods and results of the study and management 

recommendations. A Notice to County to Prepare Archaeological Report was submitted to the County 

before work was initiated and the technical report was submitted to the County Archaeologist for review 

and approval. The project was completed in compliance with CEQA. 

Environmental Services for the Lakeland Village MDP Line H Project, Riverside County – Riverside 

County Flood Control and Water Conservation Department (2014). Archaeological technician intern. 

This project consisted of the preparation of a Preliminary Environmental Assessment Report (PEAR), which 

identifies potential environmental (biological and cultural) constraints to help the District develop the best 

suitable alignment for the Project. The Project is the construction of Line H of the Lakeland Village Master 

Drainage Plan (MDP). Line H is a storm drain system designed to capture stormwater flows at several 

pickup points within the study area and route them to Lake Elsinore. Due to narrow and utility congested 

streets and access constraints, two alternative alignments are being explored. The study area encompasses 

all potential locations of the final alignment. ECORP also prepared technical reports for cultural and 

biological resources, including a jurisdictional delineation. Further, the cultural department surveyed and 

updated the records of historic-period lampposts in the area. In addition, the study area is located within 

the study area for the Western Riverside MSHCP and was required to comply with its requirements for 

survey and biology reporting. Duties included recording cultural resources and field survey inventory.  

 

 Professional Development Courses/Training 

 2018 Proyecto Arqueológico Teuchitlán, archaeological lab assistant. Guadalajara, Mexico. 

 2017 Thesis researcher. Cuilapan, Oaxaca, Mexico. 

 2016 ECORP Consulting, Inc. Intern. Redlands, California. 

 2015 Archaeological Field School. Sanisera Archaeological Institute Menorca, Spain. 

 2014 Research assistant. Laboratory for Ancient Material Analysis. California State University,  

San Bernardino. 

 2014/12 Archaeological Field School. Belize Valley Archaeological Reconnaissance Project,  

San Ignacio, Belize, Central America. 

Selected Professional Publications/Papers/Presentations 

2019 Julian E. Acuña and Guy D. Hepp. “Exchange, crafting, and subsistence at Early Formative period La 

Consentida.” Paper presented at the Society for American Archaeology Annual Meeting.  

2018 Julian E. Acuña. “Early Formative period exchange, crafting, and subsistence: an analysis of La 

Consentida’s chipped stone assemblage”. Masters’ Thesis. California State University, San 

Bernardino. https://scholarworks.lib.csusb.edu/etd/780 

2018 Julian E. Acuña. “Chipped stone on the Oaxacan Coast: a view from La Consentida” Paper presented 

at the SoCal Mesoamerica Network Fall Meeting. 
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2018 Julian E. Acuña. “Early Formative period exchange, crafting, and subsistence: an analysis of La 

Consentida’s chipped stone assemblage” Paper presented at the:  

Annual Meeting of the Minds Student Research Symposium, CSUSB   

Latin American Studies Conference: Studies of the Americas, CSUSB  

Southern CSU wide Association for Student Anthropologists Conference, CSULA 

 



 

 

Michael DeGiovine, M.A. 

Staff Archaeologist 

Mr. DeGiovine, M.A., is a Staff Archaeologist with over 15 years of experience in cultural resources 

management. Mr. DeGiovine meets the Secretary of the Interior’s Professional Qualifications Standards for 

prehistoric and historic archaeology. He has experience in all facets of archaeological fieldwork, including 

cultural resource monitoring, archaeological survey, site recording, subsurface testing, coordination with 

field crews, and direction of field staff. He has prepared and/or contributed to environmental documents, 

such as an Environmental Impact Report/Study (EIR/EIS) and cultural resources studies that deal with 

California Environmental Quality Act (CEQA) and National Historic Preservation Act Sections 106 and 110. 

Mr. DeGiovine has coordinated and cooperated with primary contractors, clients, and other environmental 

stakeholders to ensure that projects meet environmental compliance and are completed expeditiously. 

Regions of professional experience include interior Alaska, Washington State, Southern Nevada, and 

California (Great Basin/Mojave Desert, Colorado Desert, San Joaquin Valley, Sierra Nevada, and Coastal and 

Inland southern California).  

Education 

M.A., Anthropology, California State University, Fullerton 

B.A., Anthropology, University of California, San Diego 

A.A., Behavioral Science (Anthropology emphasis with Honors), San Diego City College 

A.A., Liberal Arts (Honors), San Diego City College 

Professional Affiliations and Certifications 

 Society for California Archaeology 

 Texas Archeological Society 

 San Diego County Archaeological Society 

 Approved Archaeological Monitor, City of San Diego 

Selected Professional Experience 

Moreno Master Drainage Plan Line H-2 Interim Drain Project, Riverside County – City of Moreno 

Valley (6/2020-Ongoing). Staff Archaeologist. The City of Moreno Valley proposed to construct Line H-2 

of the Moreno Master Drainage Plan (MDP) to alleviate flooding sediment accumulation at the Discovery 

Church parking lot. ECORP prepared an IS/MND and supporting technical studies for the project. Technical 

studies included a cultural resources study and AB-52 consultation. 

Construction Management Services for the Mid-County Parkway, Sweeney Mitigation Site, Riverside 

County – Riverside County Transportation Commission as a Sub to Anser Advisory (6/2020–

Ongoing). Archaeological Monitor. Responsibilities included providing monitoring archeological services 
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during construction. ECORP was part of a construction management team for an offsite mitigation area 

required for future construction of the Mid-County Parkway Project (Project). The Project will result in 

improvements to the Ramona Expressway to relieve traffic congestion between Interstate 215 and State 

Route 79, in western Riverside County.  

Tribal Cultural Testing/Monitoring for the High Desert Solar Project, San Bernardino County – 

Middle River Power, LLC. (6/2020-Ongoing). Staff Archaeologist. ECORP provided assistance with the 

entitlement process and AB 52 Consultation (including tribal cultural resources testing) through the City of 

Victorville and prepared a CEQA IS/MND to analyze the potential environmental impacts of the project.  

Cardiff School Modernization Project, San Diego County – Cardiff School District (6/2020-Ongoing). 

Staff Archaeologist. This Project was driven by the District's educational priorities to provide increased 

safety and security of students and the current educational program at Cardiff School, but also to enhance 

the outdoor recreation area for the benefit of the community. The modernization and reconstruction 

involved the demolition of multiple buildings and portable classrooms, construction of new buildings, and 

modernization of two existing buildings. As Technical Consultants, ECORP was responsible for monitoring 

in areas of expertise for Cultural Resources. 

Avenue 66 Grade Separation Project, Riverside County – Caltrans, District 8 as a Sub to Anser 

Advisory (6/2020-Ongoing). Staff Archaeologist for cultural resources monitoring and subsurface testing 

for development project at Mecca, California. Duties include archaeological monitoring of ground-

disturbing activities, documentation of subsurface disturbances, reporting, client coordination, and 

controlled subsurface testing of cultural resources. 

Hazardous Tree Removal Project/Hazardous Tree Management Project, Mono and Fresno Counties – 

Southern California Edison as a Sub to Environmental Intelligence (2019-2020). Archaeological 

monitor involved in maintaining compliance with hazardous tree removal activities in the Sierra Nevada 

Range along Southern California Edison transmission lines. Pre-construction survey, active monitoring, and 

post-construction impact surveys were conducted, and included cultural resource recording/updating, use 

of sub-meter GPS units, and coordinating with construction crews and biologists to ensure compliance and 

reduce/eliminate impacts to cultural resources in areas of concern.  

Multiple Surveys, Riverside, San Bernardino, Inyo, Kern Counties – Southern California Edison as a 

Sub to SWCA (2019-2020). Crew lead and field crew in pre-construction survey of Southern California 

Edison transmission lines in the Owens Valley and Mojave Desert. Cultural resources survey and site 

recordation/updating of resources within project areas using sub-meter GPS equipment. 

Conducting/participation in daily morning safety tailboards.  

As-Needed Environmental Services, San Diego County – City of San Diego Public Utilities 

Department (2014-2017). Field director and crew lead to support the city of San Diego’s Public Utilities 

Department under the City’s As-needed Environmental Consulting Services contract. Services included 

cultural resource preconstruction site inspections, construction monitoring, reporting, and on-call 
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emergency environmental monitoring; multiple cultural resource projects from initial research and field 

survey to construction monitoring and reporting were completed.  

Murrieta Hills Specific Plan Environmental Impact Report, Riverside County – City of Murrieta (2015-

2016). Field director and crew lead in charge of Phase II Testing and Excavation in support of CEQA 

compliance for residential development. Excavation, surface collection, cultural resource site updating, 

laboratory analysis and contributions to the final report were all conducted. Additionally, coordinated daily 

logistics and crew safety measures to protect against trespassers. Daily safety meetings (tailboards) were 

conducted, and sub-meter GPS units were used throughout the project.  

Professional Development Courses/Training 

 2020 8-hour HAZWOPER refresher course for 40-hour HAZWOPER certification 

Selected Professional Publications/Papers/Presentations 

Selected Reports 

2017 Pentney, S., M. DeGiovine, and J. Rains Las Vegas Wash Channelization Improvements Project, Clark 

County, Nevada, Archaeological Monitoring Report. CCWRD Project Number: 511D.  Prepared for 

Clark County Water Reclamation District. 

2015 Pentney, S. and M. DeGiovine A Negative Survey Report for 32nd Street Canyon Long Term Access 

Project, San Diego, California. Submitted to City of San Diego Public Utilities Department.  

2015 Pentney, S. and M. DeGiovine Class III Cultural Resources Survey for the Gecko Road Improvements 

Project. Submitted to Bureau of Land Management. 

 2015 Pentney, S. and M. DeGiovine Archaeological Mitigation Monitoring Report for Peñasquitos Drive 

Sewer Replacement Project, San Diego, California. Submitted to City of San Diego Public Utilities 

Department. 

Conference Presentations 

2019 Lacy, K. and M. DeGiovine What it means to work as an archaeological site steward. Poster 

presented at 2019 Society for California Archaeology Annual Meeting. 

2018 Lacy, K. and M. DeGiovine What it means to work as an archaeological site steward. Poster 

presented at 2018 Society for California Archaeology Annual Meeting. 

2017 DeGiovine, M. A Groundstone Production Site in Riverside County? Presented at 2017 Society for 

California Archaeology Annual Meeting. 

2016 Knell, E. and M. DeGiovine Terminal Pleistocene-Early Holocene Lithic Raw material Conveyance at 

Pluvial Lake Mojave and the Southern Conveyance Zone, Mojave Desert. Presented at 2016 Society 

for American Archaeology Annual Meeting. 



 

 

Lisa Westwood 

Director of Cultural Resources  

Lisa Westwood is a Registered Professional Archaeologist with over 25 years of cultural resource 

management experience. She exceeds the Secretary of the Interior’s Professional Qualifications Standards 

for prehistoric and historical archaeologist and serves as principal investigator for cultural resources 

services required for compliance with Section 106 of the National Historic Preservation Act and CEQA. Her 

technical areas of expertise include advanced Section 106 compliance and consultation, cultural resources 

laws and regulations, preparation and negotiation of agency agreement documents (Programmatic 

Agreements and Memoranda of Agreement), space heritage, human bone (osteological) identification and 

analysis, historical archaeology, and lithic debitage identification. She is well versed in impact assessment 

and development of mitigation measures for CEQA and Section 106 projects, including on-call and task-

order based contracts. Her previous experience as a CEQA/NEPA project manager gives her a broader 

perspective of regulatory compliance issues, and she is recognized by the private and public sector for her 

ability to build consensus among stakeholders and solve complex problems quickly and effectively.  

Education 

M.A., Anthropology, Eastern New Mexico University 

B.A., Anthropology, University of Iowa 

Registrations, Certifications, Permits and Affiliations 

 Registered Professional Archaeologist, No. 11692 (Chair, Registrant Services and Outreach 2021-

present) 

 State of Nevada Antiquities Permit-Principal Investigator (Statewide, non-federal lands) 

 Bureau of Land Management, California Archaeological Investigations Permit-Principal Investigator 

(Statewide) 

 Bureau of Land Management, Nevada Cultural Resource Use Permit-Principal Investigator (Statewide) 

 San Diego County Approved Archaeologist 

 Riverside County Qualified Archaeologist 

 County of Orange Qualified Archaeologist 

 Society for California Archaeology 

Representative Professional Experience 

Birmingham Drive Improvements Project, City of Encinitas, San Diego County (2017-2018). 

Responsible for the cultural resources inventory and evaluation of a segment of Birmingham Drive, which 

includes autograph panels in the sidewalks from local figures and celebrities. The City of Birmingham 
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proposes to widen and improve the project, and ECORP was tasked with evaluating the significance of the 

autograph panels and historic roadways to support a CEQA document. 

City of Vista, Buena Sanitation District As-Needed Environmental Consulting Services for Sewer 

Projects, San Diego County (2018). Responsible for the cultural resources compliance under a certified 

master EIR for sewer projects within the district’s jurisdiction, including construction monitoring and peer 

review services. 

South Lake Community Park, City of San Marcos, San Diego County (2016). Principal Investigator for 

the cultural resources survey of a proposed community dock at South Lake Reservoir. Carried out the 

survey, coordinated with the San Luis Rey Band of Mission Indians, and prepared the technical report.  

Metropolitan Airpark Project (Brown Field Municipal Airport), City of San Diego (2016). Conducted a 

peer review and compliance assessment for the applicability of previously-prepared cultural resources 

documentation under CEQA for use in the Section 106 NHPA consultation process as it relates to a Section 

404 permit with the USACE for a roadway improvement element of the larger project. Designed the 

recommended strategy for compliance, which includes an updated records search, addendum field survey, 

and preparation of a technical report. Subsequently, carried out two cultural resources inventories of five 

intersections and roadway improvement areas and prepared technical reports. 

Gregory Canyon Landfill, San Diego County (2016–2017). Tribal liaison between the applicants for a 

proposed landfill, the Los Angeles District of the US Army Corps of Engineers, and the Pala Tribe regarding 

impacts (and alternatives) to a Traditional Cultural Property. Also responsible for authoring the updated 

determination of effect, Historic Property Treatment Plan, and Memorandum of Agreement under Section 

106 of the NHPA. Recently assisted in the negotiation of the sale of the mountain to the Pala Tribe, which 

ended decades of controversy. 

Feather River West Reaches 14-16 Emergency Levee Repairs Project, Sutter Butte Flood Control 

Agency, Sutter County (2016-2018). Project Manager and Principal Investigator for the emergency 

permitting and cultural resources compliance under Section 106 NHPA. Responsible for the cultural 

resources survey, evaluations of eligibility of historic and prehistoric archaeological sites, and preparation 

of technical reports.  

Sutter Basin Flood Management Risk Project, Sutter Butte Flood Control Agency and US Army Corps 

of Engineers, Sutter County (2017-present). Project Manager and Principal Investigator for the 

permitting and cultural resources compliance under Section 106 NHPA. Responsible for the cultural 

resources survey, evaluations of eligibility of historic and prehistoric archaeological sites, and preparation 

of technical reports.  

Oroville Wildlife Area Flood Stage Reduction Project, Sutter Butte Flood Control Agency, Butte 

County (2018-present). Project Manager and Principal Investigator for the cultural resources compliance 

under Section 106 NHPA and CEQA, after taking over for the previous consultant. Responsible for 

implementing the mitigation measures for cultural resources and coordinating with SBFCA and engineers 

on implementation through construction. 
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Laurel Avenue Critical Repair Project, Sutter Butte Flood Control Agency, Sutter County (2017). 

Project Manager and Principal Investigator for the cultural resources compliance under Section 106 NHPA 

and CEQA, after taking over for the previous consultant. Responsible for cultural and tribal monitoring, 

compliance with the mitigation measures for cultural resources, and coordinating with SBFCA and 

engineers on implementation through construction. 

Feather River West Levee Project, Sutter Butte Flood Control Agency, Sutter County (2015-present). 

Tribal liaison between the Sutter Butte Flood Control Agency and the United Auburn Indian Community, 

and federal and state agencies as it relates to a legal dispute over impacts to sacred lands associated with a 

critical levee repair project in Butte and Sutter counties. The dispute stemmed from a discovery of tribal 

cultural materials during project construction in 2014. For over 15 months, ECORP mediated a 

comprehensive Settlement Agreement to resolve the dispute and assisted in the preparation of a 

Supplemental EIR for the project. ECORP is currently serving as the Cultural Compliance Officer for the 

project in meeting the obligations under the Settlement Agreement as the Agency resumes construction. 

Sugar Pine Reservoir Project, Foresthill Public Utilities District, Placer County (2015-present). 

Principal Investigator for the cultural resources compliance under Section 106 NHPA and CEQA. 

Responsible for the cultural resources survey, evaluations of eligibility of historic and prehistoric 

archaeological sites, and preparation of technical reports.  

Capital Southeast Connector Project Segment D2, Sacramento County (2016-2017). Principal 

Investigator for the preparation of the IS/MND/EA for Segment D2 of the Capital SouthEast Connector 

Project. The Capital SouthEast Connector Joint Powers Authority (JPA) led the effort to develop an 

expanded expressway serving as a 34-mile connector between Interstate 5, California State Route (SR) 99, 

and U.S. Highway 50 that will serve as a bypass of the City of Sacramento connecting the City of Elk Grove 

and El Dorado Hills. The JPA is the CEQA lead agency and Caltrans is the NEPA lead agency. 

City of Folsom 2035 General Plan Update, Sacramento County (2018). Under the direction of the City, 

responsible for all tribal consultation under AB 52 and SB 18 for the General Plan Update. Carried out peer 

review and editing of the cultural and tribal cultural resources sections of the General Plan EIR, and peer 

reviewed the General Plan. 

City of Yuba City Tribal Consultation and Policy Support, Sutter County (2017-present). Authored 

standard operating procedures for the City in complying with cultural and tribal cultural resources. 

Providing technical support to the City’s planning division to track and manage all tribal consultation 

requirements under AB 52 and SB 18, including the specific Plans and several developments. 

City of Roseville Tribal Consultation Guidelines, Placer County (2018 – present). Developed and 

authored new tribal consultation guidelines for the City of Roseville to address changing dynamics 

between the City and culturally-affiliated tribes in light of AB 52. Guidelines include the development of 

standard mitigation measures, procedures, and thresholds for tribal engagement in private and public-

sector projects under the jurisdiction of the City. 
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City of Carlsbad Cultural Resources Guidelines, San Diego County (2016 – 2017). Developed and 

primary author of the updated cultural resources guidelines and procedures for the City of Carlsbad to 

reflect recent changes in state law and local policy as it relates to cultural, tribal, and paleontological 

resources. Subsequently contracted to carry out a city-wide cultural resources records search and 

development of a GIS-based sensitivity model for archaeological and architectural history resources for use 

by the City in long-range planning efforts. 

Placer County Conservation Plan, Placer County (2016-present). Responsible for negotiating and 

developing a highly complex programmatic approach to guide multi-agency compliance with Section 106 

NHPA and CEQA for this 50-year, 209,000-acre habitat conservation plan. The resulting Programmatic 

Agreement and Cultural Resources Management Plan, currently in agency review, will support an EIR/EIS 

and guide compliance for the US Army Corps of Engineers, US Fish and Wildlife, County of Placer, California 

Department of Fish and Wildlife, City of Lincoln, and the Office of Historic Preservation, and will incorporate 

stakeholder involvement from tribes, developers, historical societies, and the public. When complete, it will 

be the first HCP in California to incorporate US Army Corps of Engineers’ compliance and will result in a 

phased delegation of authority to non-federal agencies.  

Placer County Code Update, Placer County (2017). Revised the Placer County codes regarding cultural 

resources and historical architecture within the County and authored new code for the management of 

tribal cultural resources. Included considerations for the nexus with the Placer County Conservation Plan. 

Centennial Reservoir Project, Nevada Irrigation District, Nevada County (2015-present). Principal 

Investigator for the cultural resources compliance under Section 106 NHPA and CEQA. Responsible for the 

cultural resources survey, tribal consultation under AB 52, evaluations of eligibility of historic and 

prehistoric archaeological sites, and preparation of technical reports. 

Assembly Bill 52 Compliance, Statewide (2015-present). Contributed to the negotiation of the bill 

language by providing technical input to the attorneys representing the California Building Industry 

Association and California Chamber of Commerce in their negotiation with the governor’s office and 

Assemblyman Gatto’s office regarding the amendment to CEQA for tribal cultural resources. Subsequently, 

developed an agency and planner training workshop that has been delivered and presented nearly 90 

times. Developed formal Standard Operating Procedures for the County of San Bernardino, County of 

Contra Costa, City of Folsom, City of Belvedere, County of Placer, City of Carlsbad, City of Yuba City, and 

City of Roseville to assist them in developing a standardized and more legally defensible program of 

compliance with the new tribal consultation requirement under CEQA.  In addition, responsible for guiding 

agency clients through project-specific tribal consultation under AB 52 and SB 18, often for the City of 

Folsom and City of Yuba City. 

Millerton New Town Specific Plan, Fresno County (2014-2016). Project manager and principal 

investigator responsible for developing and implementing a Section 106 compliance strategy in 

coordination with the US Bureau of Reclamation (long term water transfer and inclusion), and for serving as 

a liaison and third-party negotiator between the developers and the local tribes in working out a 
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settlement agreement regarding impacts to tribal resources. Also carried out an Extended Phase 1 study 

and geoarchaeological assessment, prepared a cultural resources management plan that redesigned the 

project to avoid tribal cultural resources and resulted in no historic properties affected.  

Tesoro Viejo Specific Plan, Madera County (2014-present). Principal Investigator responsible for 

coordinating the Section 106 consultation on behalf of the developer, in collaboration with the US Army 

Corps of Engineers and US Bureau of Reclamation. This includes ensuring no conflicts between the Section 

106 process and the outcomes of the CEQA process, including its subsequent legal proceedings, which 

resulted in a Settlement Agreement when the EIR was challenged (ECORP was not involved in the CEQA 

process or the legal challenges to the project). Also responsible for a Cultural Resources Management Plan.  

Marble Valley Specific Plan Project, El Dorado County (2012-present). Principal investigator and 

cultural resources task manager responsible for the cultural resources survey and evaluations of the specific 

plan area, and co-author of technical reports. Served as liaison between the US Army Corps of Engineers, 

County of El Dorado, project proponent, EIR preparer (ICF) and Native American tribes (Shingle Springs 

Band of Miwok Indians, United Auburn Indian Community, and Wilton Rancheria) in the negotiation of 

avoidance/impact plans for cultural resources and coordinated and managed overall cultural resources 

compliance for the project area. 

Central El Dorado Hills Specific Plan Project and Pedregal Project, El Dorado County (2007-present). 

Principal investigator and cultural resources task manager responsible for the cultural resources compliance 

work and completion of the cultural resources inventories and evaluations of significance for the Pedregal 

and Executive Golf Course projects, which later joined and became the Central El Dorado Hills Specific Plan 

Project. Served as liaison between the US Army Corps of Engineers, County of El Dorado, project proponent, 

EIR preparer (ICF) and Native American tribes (Shingle Springs Band of Miwok Indians, United Auburn 

Indian Community, and Wilton Rancheria) in the negotiation of avoidance/impact plans for cultural 

resources and coordinated and managed overall cultural resources compliance for the project area. 

Folsom Plan Area Specific Plan, Sacramento County (2008-present). Principal Investigator, responsible 

for overseeing and directing the entire Section 106 NHPA compliance process for the 3,500-acre Specific 

Plan Area, which will affect several gold mining districts and prehistoric sites. She was responsible for 

negotiating and designing a complex compliance strategy that allowed for projects within the specific plan 

area to proceed independently of one another, through the preparation of a Programmatic Agreement 

with a Historic Properties Management Plan and Synthesis. Under her direction, ECORP has completed, or 

is in the process of completing, inventory, evaluation, and effect determinations for properties within the 

specific plan area, in compliance with the Programmatic Agreement. Also serving as a liaison between the 

US Army Corps of Engineers, State Historic Preservation Officer, and the applicants. 

Department of Water Resources Sites Reservoir Project, Colusa County (2001). Senior Staff 

Archaeologist; provided field coordination, technical editing, and quality control services for site records 

and documentation compiled during field surveys as part of a proposed reservoir project. 
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Professional Development Courses/Training 

2020 Resolving Disputes in Section 106, Advisory Council on Historic Preservation 

2017 Conflict Management and Negotiation Skills for Cultural and Natural Resource Managers, National 

Preservation Institute 

Selected Professional Publications/Papers/Presentations  

2017 L. Westwood, B.L. O’Leary, and M. Wayne Donaldson The Final Mission: Preserving NASA’s Apollo 

Sites. University Press of Florida. ISBN 978-0-813-06246-4. 

2015 L. Westwood Assembly Bill 52 Tribal Consultation Workshops – 95+ workshops presented since 

2015 to agency staff, attorneys, planners, environmental professionals, tribes, and cultural resources 

management professionals statewide. 

2015 L. Westwood “Historic Preservation on the Fringe: A Human Lunar Exploration Heritage Cultural 

Landscape.” In Archaeology and Heritage of the Human Movement into Space. Edited by B.L. O’Leary 

and P.J. Capelotti. Springer Press. ISBN 978-3-319-07865-6. 

2012 L. Westwood and B.L. O’Leary “The Archaeology of Tranquility Base.” Space Times Magazine. July / 

August 2012, Issue 4, Volume 51. 

2012 B.L. O’Leary, L. Westwood, and R. Kelso “Stepping lightly on the moon: Anticipating tourists, 

researchers want to preserve Apollo 11 sites.” Washington Post, Opinion Section, July 17, 2012. 

2011 L. Westwood Future Research Themes in Space Roundtable, 1961-1981 Key Moments in Human 

Spaceflight Conference, NASA Headquarters, Washington DC. NASA History Program Office and 

Smithsonian Air and Space Museum, April 27, 2011. 

2011 L. Westwood and B.L. O’Leary: “Safeguarding Our Lunar Heritage” op-ed in Space News, December 

7, 2011. 
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2883 East Spring Street 
Suite 300 
Long Beach CA 90806 

Tel  562.426.3355 
Fax 562.426.6424 

March 31, 2021 (Revised July 26, 2021) 
Project No.:  190919.3 

Mr. Edward Bacic 
Regional Program Manager  
Kaiser Foundation Hospitals 
Southern California Delivery Team 
182 Granite Street 
Corona, California 92879 

Subject: Geotechnical Investigation Report 
Proposed Hospital Expansion 
Kaiser Riverside Medical Center, OSHPD ID: 106334025 
10800 Magnolia Avenue 
Riverside, California 

Dear Mr. Bacic, 

In accordance with your request and authorization, we are presenting the results of our geotechnical 
investigation for the Proposed Hospital Expansion project located at 10800 Magnolia Avenue in 
Riverside, California. The purpose of our investigation has been to evaluate the subsurface conditions 
at the site, to identify seismic and geologic hazards present on the site, and to provide geotechnical 
engineering recommendations for the proposed improvements. This report was prepared in 
accordance with the requirements of the 2019 California Building Code (2019 CBC), California 
Geological Survey (CGS) Note 48 (CGS, 2019), ASCE 7-16 (ASCE 2017), and the Standard 
Geotechnical Report Review Comments prepared and used by Facilities Development Division 
(FDD) of Office of Statewide Health Planning and Development (OSHPD) for OSHPD 1 Projects. 

Based on our findings, the proposed project is geotechnically feasible, provided that the 
recommendations in this report are incorporated into the design and are implemented during 
construction of the project. 

We appreciate the opportunity to be of service on this project.  Should you have any questions 
regarding this report or if we can be of further service, please do not hesitate to contact the 
undersigned. 

Respectfully submitted, 
TWINING, INC. 

Liangcai He, PhD, RCE 73280, GE 3033    Paul Soltis, RCE 56140, GE 2606        
Chief Geotechnical Engineer         Vice President, Geotechnical Engineering 

Jonathan Browning, CEG 2615 
Certified Engineering Geologist 
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1. INTRODUCTION 

This report presents the results of the geotechnical investigation performed by Twining, Inc. (Twining) 
for the Proposed Hospital Expansion project at Kaiser Permanente Riverside Medical Center (Kaiser 
RMC) located at 10800 Magnolia Avenue in Riverside, California. A description of the site and the 
proposed improvements is provided in the following section. The objectives of this investigation have 
been to evaluate subsurface conditions at the site, to identify seismic and geologic hazards present on 
the site, and to provide geotechnical recommendations for design and construction of the proposed 
development, including recommendations for foundations and earthwork.   

This report was prepared in accordance with the requirements of the 2019 California Building Code 
(2019 CBC), California Geological Survey (CGS) Note 48 (CGS, 2019), ASCE 7-16 (ASCE 2017), and 
the Standard Geotechnical Report Review Comments prepared and used by Facilities Development 
Division (FDD) of Office of Statewide Health Planning and Development (OSHPD) for OSHPD 1 
Projects. 

2. SITE DESCRIPTION AND PROPOSED DEVELOPMENT 

Based on our communications with Kaiser and the project architect, CO Architects, proposed 
improvements on the Kaiser RMC campus will be developed in seven phases. Details of each phase 
are provided on Sheets A1.20 through A1.24 included in Plans Appendix E – Select Project Plans. This 
report is primarily focused on the hospital new tower in Phase 6 located at the northwest corner of the 
hospital campus adjacent to the existing diagnostic and treatment center. This report also covers the 
installation of a new generator pad and a 20,000-gallon underground propane tank at the northeast 
corner of the hospital campus.  

Based on information from Kaiser, CO Architects and the project structural engineer, John A. Martin & 
Associates, Inc., the tower will be an acute care facility (OSHPD-1) with a Risk Category of IV and will 
be connected to the existing hospital building on the east side of the existing hospital. The total square  
footage of the new hospital tower will be 291,494. The tower will have a gross building footprint of 61,373 
square feet and will consist of five stories above grade and a single-level basement. The proposed 
building height is 74.5 feet to the roof and 89.5 feet to the top of roof screen. The superstructure will be 
steel framed utilizing special steel moment frame as the primary seismic force resisting system. The 
basement will utilize perimeter basement concrete walls acting as special concrete shear walls for lateral 
force resistance. The foundations will consist of square spread footings at isolated columns and 
continuous footings at basement walls. Grade beams will tie frame bays together at grade. It is 
anticipated the maximum dead and live load on a single column will be approximately 750 kips.  

Other appurtenant improvements for the new tower are anticipated including parking spaces, hardscape, 
light poles, utility pipelines, a stormwater infiltration system, and a new driveway approach off Magnolia 
Avenue for emergency vehicles. The size and depth of the infiltration basin are to be determined, and 
details of the system are not yet available for our review.  Details of the new emergency driveway 
approach is provided on Sheet C2.01 included in Appendix E.  

Anticipated earthwork for the new tower will include 25,000 cubic yards (CY) of cut, 14,500 CY of fill, 
and 10,500 CY of export. 

The project site is located at 10800 Magnolia Avenue in Riverside, California, as shown on Figure 1 – 
Site Location Map. The overall site plan showing the final finished entire Kaiser RMC site is depicted on 
Figure 2, along with the field investigation locations performed for this report. The sites are currently 
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occupied by paved surface parking, landscaping, and associated miscellaneous equipment. The site for 
the new tower is bounded by surface parking and existing hospital structures on the north, existing 
hospital buildings on the east, surface parking on the south, and the west. The site for the generator pad 
and the propane tank is approximately 700 feet to the east of the proposed tower at the southeast corner 
of the campus surrounded by surface parking and roadways on the campus.  

The approximate coordinates are latitude 33.905595°N and longitude 117.470066°W for the tower site 
and latitude 33.904393°N and longitude 117.467919°W for the generator pad and propane tank site. 
The sites are located on the Riverside West, California 7½-Minute Quadrangle, based on the United 
States Geological Survey (USGS) topographic map (USGS 2018). The tower site is relatively level with 
a surface elevation of approximately 723 feet above mean sea level (msl). The site for the generator 
pad and the propane tank has a surface elevation of approximately 724 to 730 feet above msl. 

3. SCOPE OF WORK 

Our scope of work included review of background information, pre-field activities and field exploration, 
geophysical evaluation, laboratory testing, engineering analyses and report preparation. These tasks 
are described in the following subsections. 

3.1. Literature Review 

We reviewed readily available background data including proposed site improvement plans, 
published geologic maps, topographic maps, aerial photographs, seismic hazard maps and 
literature, and flood hazard maps relevant to the subject site.  Relevant information has been 
incorporated into this report.   

3.2. Aerial Photograph and Topographic Map Review 

Vintage stereoscopic aerial photographs of the site and vicinity from the years between 1931 and 
1980, and USGS topographic maps from the years between 1901 and 2018 as well as three-
dimensional computer-aided photography flown between the years of 1994 and 2018 and presented 
by Google Earth (Google, 2019) were reviewed for this report.  The earliest images of the vicinity 
indicate agricultural use up to 1980. The current structure and surrounding hardscape and 
landscape improvements were built sometime between 1980 and 1994 and have generally stayed 
in the same configuration.  We observed no lineaments indicative of faulting within or adjacent to 
the site during our aerial photograph and topographic map review. 

3.3. Pre-Field Activities and Field Exploration 

Before starting our exploration program, we had several site meetings and performed a geotechnical 
site reconnaissance to observe the general surficial conditions at the site, to select field exploration 
locations, and to plan field logistics including traffic control, health and safety, and badging. After 
exploration locations were delineated, Underground Service Alert was notified of the planned 
locations a minimum of 72 hours prior to excavation. We also retained GEOVision Inc. of Corona, 
California, a private utility locating service provider, to clear proposed boring locations of 
underground utility lines.  
 
The field exploration was conducted between November 2, 2019 and March 13, 2021 and consisted 
of drilling, testing, sampling, and logging of 13 exploratory hollow-stem-auger (HSA) borings (B-1 
through B-13) for the tower, 2 HSA borings for the generator pad (GP-1 and GP-2), and 2 HSA 
borings for the propane tank (PT-1 and PT-2). The field exploration also included percolation testing 
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in 3 hand-auger borings (P-3 through P-5) for the tower site. The HSA borings were advanced to 
approximate depths of 31.5 to 91.5 feet below ground surface (bgs) for the tower, approximately 
51.5 feet bgs for the generator pad, and approximately 21.5 feet bgs for the propane tank. The 
borings were drilled using a RAM 5500 and a CME-75 truck-mounted drill rigs equipped with 8-inch-
diameter HSAs.  The hand-auger borings (P-3 through P-5) were each drilled to approximately 6 
feet bgs for percolation testing. The approximate locations of the borings are shown on Figure 2.   

Drive samples of the soils were obtained from the HSA borings using a Standard Penetration Test 
(SPT) sampler without liners and a modified California split spoon sampler. The samplers were 
driven using a 140-pound automatic hammer falling approximately 30 inches. The blow-counts to 
drive the samplers were recorded, and subsurface conditions encountered in the borings were 
logged by a Twining field engineer. Soil samples obtained from the borings were transported to 
Twining’s geotechnical engineering laboratory for examination and testing.  

Percolation tests were performed in the hand-auger borings (P-3 through P-5) according to the 
boring percolation test guidance provided in the Riverside County Design Handbook for Low Impact 
Development Best Management Practices. Testing was performed to provide estimates of infiltration 
rate of the site soils for use in preliminary design of the stormwater infiltration system.   

Upon completion of drilling or percolation testing, the borings were backfilled by the drilling 
subcontractor using drilled soil cuttings, and the surface was repaired to match existing conditions. 

Detailed descriptions of the borings, soils encountered during drilling, and the percolation tests are 
presented in Appendix A – Field Exploration. 

3.4. Geotechnical Laboratory Testing 

Laboratory tests were performed on selected samples obtained from the borings to aid in the soil 
classification and to evaluate the engineering properties of site soils. The following tests were 
performed in general accordance with ASTM standards: 

• In-situ moisture and density; 
• #200 Wash; 
• Grain size analysis;  
• Atterberg Limits; 
• Expansion Index; 
• Consolidation; 
• Direct shear; 
• Unconfined compression; 
• R-Value; and 
• Corrosivity. 

Detailed laboratory test procedures and results are presented in Appendix B – Laboratory Testing. 

3.5. Geophysical Evaluation 

As part of the field exploration program, we retained the services of Southwest Geophysics, LLC of 
San Diego, California (SGL) to perform a geophysical study to measure the shear-wave velocity (VS) 
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profile and the average shear-wave velocity (VS,30) in the top 30 meters (or approximately 100 feet) 
of the soil profile.  The study was performed employing the refraction microtremor (ReMi) method, 
which uses recorded surface waves (specifically Rayleigh waves) that are contained in background 
noise to develop a Vs profile of the study area (Louie, 2001). The ReMi method does not require an 
increase of material velocity with depth; therefore, low velocity zones (velocity inversions) are 
detectable with ReMi. The results of the ReMi method are a one-dimensional VS model, which 
represents the average condition across the length of the measurement line placed at the ground 
surface. Results of the study are presented in Appendix C, which indicate that VS,30 of the site is 
approximately 1,143 feet per second (ft/s) or 348 meters per second (m/s). 

3.6. Engineering Analyses and Report Preparation 

We compiled and analyzed the data collected from our field exploration and laboratory testing. We 
performed engineering analyses based on our literature review and data from field exploration and 
laboratory testing programs. Our analyses included the following: 

• Site geology and subsurface conditions; 

• Groundwater conditions; 

• Geologic hazards and seismic design parameters; 

• Liquefaction potential and seismic settlement; 

• Soil corrosion potential; 

• Soil collapse and expansion potential; 

• Site preparation and earthwork; 

• Temporary excavations; 

• Project feasibility and suitability of on-site soils for foundation support; 

• Foundation design parameters including bearing capacity, settlement, and lateral resistance;  

• Modulus of subgrade reaction for mat foundation and concrete slab-on-grade design; 

• Lateral earth pressures for retaining wall and shoring design; 

• Concrete slab-on-grade support; and 

• Pavement section recommendations.  

We prepared this report to present our conclusions and recommendations from this investigation. 

4. GEOLOGY AND SUBSURFACE CONDITIONS  

According to the geologic mapping compiled by the California Geological Survey (CGS, 2012), the 
project site is underlain by Late to Middle Pleistocene Old Alluvium Fan deposits (Geologic Symbol Qof) 
consisting of slightly to moderately consolidated, moderately dissected boulder, cobble, gravel, sand, 
and silt deposits issued from a confined valley or canyon.  A portion of the geologic map is reproduced 
as Figure 3 – Regional Geologic Map.  
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4.1. Geologic Setting 

The site is located in the northern portion of the Peninsular Ranges Geomorphic province, within the 
Perris structural block. The Peninsular Ranges province extends southeastward from the foot of the 
Santa Monica and San Gabriel Mountains to beyond the Mexican border and is subdivided into 
several structural units, such as the Los Angeles Basin, the Palos Verdes Hills, the Santa Ana 
Mountains, the San Gabriel Valley, the Perris and San Jacinto Mountain blocks, and the California 
Continental Borderland. The Peninsular Ranges province is generally characterized by northwest 
oriented valleys and mountain ranges bounded by major right lateral strike-slip fault zones. The San 
Andreas Fault zone constitutes the eastern provincial boundary; the Patton Escarpment constitutes 
the western provincial boundary, while the San Jacinto, Elsinore and Newport-Inglewood Fault 
zones are located within the center of the province. Rocks of the Peninsular Ranges are typically 
Cretaceous igneous and marine sedimentary and Paleozoic to Mesozoic metasedimentary rocks. 
Tertiary marine and non-marine sedimentary and volcanic rock along with Quaternary sediment lies 
unconformably on either the Cretaceous sedimentary or the older basement rock. Perris Block 
consists of an uplifted Cretaceous and older crystalline bedrock structural unit bounded by the 
Elsinore fault on the west, the San Jacinto fault on the east, and the Santa Ana basin to the north. 
The southern boundary is vague and consists of a complex network of east-west trending faults in 
the Temecula-Murrieta area.   The Perris block has multiple erosion surfaces consisting of both 
crystalline bedrock and very old Mid-Miocene (approximately 12 MYA) alluvium mantling portions of 
the bedrock. Pleistocene-aged old alluvial fan deposit underlies the subject site and nearby-
surrounding area (Morton & Cox, 2001).  The earth materials encountered on the subject site are 
discussed in the following section. 

4.2. Site Geology, Subsurface Conditions and Geologic Cross Sections 

According to the geologic mapping compiled by the California Geological Survey (Morton & Cox, 
2001) and our investigation, the project site is underlain by Pleistocene-aged old alluvial fan deposit 
consisting of sand, silt and clay.  A generalized description of the subsurface conditions encountered 
is provided below. Detailed descriptions of the earth materials encountered in the exploratory 
borings are presented in Appendix A – Field Exploration.  Cross sections illustrating the geologic 
conditions at the site are presented on Figures 4A through 4D – Geologic Cross Sections A-A’, B-
B’, C-C’, and D-D’. 

4.2.1. Pavement Section 

All borings except for B-8, B-9, B-10, and PT-2 encountered a pavement section. The pavement 
section encountered in borings B-1, B-2, B-11 through B-13 consisted of approximately 6 to 7 
inches of reinforced concrete over 6 to 7 inches of aggregate base, and in borings B-3 through 
B-7, GP-1, GP-2, and PT-1 consisted of 4 to 8 inches of asphalt over up to 12 inches of 
aggregate base. 

4.2.2. Artificial Fill  

No artificial fill was identified in our borings drilled for the tower. The surficial material consisted 
of reddish brown sandy lean clay. No evidence of previous agricultural activity was identified in 
the surficial material. Therefore, it is probable that surficial improvement of existing soil was 
performed prior to placement of Portland cement concrete, asphalt concrete and base.  
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Approximately 2 to 4 feet of artificial fill was encountered in borings drilled for the generator pad 
and the propane tank. The artificial fill consisted of reddish-brown clayey sand and sandy lean 
clay. 

No documentation for the placement and compaction of artificial fill was found during our 
reference review. 

4.2.3. Old Alluvial Fan Deposits 

Pleistocene-aged old alluvial fan deposit underlies the site to the maximum depth of the 
exploratory borings (approximately 91.5 feet bgs).  

In the tower area, the upper 20 feet of the old alluvium consisted primarily of reddish brown to 
light brown lean clay with varying amounts of sand and occasionally of grayish brown to light 
brown silt with sand and sandy silt. From 20 to 50 feet bgs, the old alluvium consisted of lean 
clay and silt with varying amounts of sand interbedded with well-grade sand, poorly graded sand, 
silty sand with varying amounts of gravel.  Below 50 feet bgs to the maximum depth of the 
exploratory borings, the old alluvium consisted of light brown poorly graded sand to silty sand 
with varying amounts gravel. The clay and silt layers have a stiff to hard consistency, and the 
sand layers are mostly dense to very dense and occasionally medium dense. 

In the proposed generate pad area, the upper 30 feet of the old alluvium consisted primarily of 
reddish brown to light brown sandy lean clay with a silty sand between the depths of 15 and 20 
feet and a sandy silt or silt with sand layer between the depths of 20 and 25 feet. Below the 
depth of 30 feet, the old alluvium consisted primarily of light brown poorly graded sand with silt 
and silty sand. The clay and silt layers have a stiff to hard consistency, and the sand layers are 
mostly dense to very dense and occasionally medium dense. 

In the proposed propane tank area, the old alluvium encountered in boring PT-1 consisted 
primarily of medium dense to dense silty sand. The old alluvium encountered in boring PT-2 
consisted of medium dense silty sand in the upper 6 feet underlain by hard sandy lean clay or 
sandy silt to the exploration bottom at 21.5 feet bgs. 

The old alluvium is estimated to extend to a depth of approximately 300 feet bgs and is underlain 
by bedrock. 

4.2.4. Bedrock 

Our geotechnical borings excavated at the site did not encounter bedrock. Based on the 
California Geological Survey (Morton & Cox, 2001), Cretaceous Gabbro (crystalline bedrock) is 
anticipated to be at a depth of approximately 300 feet in the vicinity of the site.  

4.3. Groundwater Conditions 

During our field investigation, groundwater was encountered at 57.5 feet bgs in boring B-5. 
Groundwater was not encountered in other borings that were terminated at 51.5 feet bgs or a smaller 
depth. 

Historically high groundwater level in the vicinity of the project site is not available from CGS.  We 
reviewed groundwater level data from Metropolitan Water District of Southern California (MWDSC), 
Western Municipal Water District (WMWD) and California Department of Water Resources (CDWR). 



2883 East Spring Street 
Suite 300 
Long Beach CA 90806 

Tel  562.426.3355 
Fax 562.426.6424 

  
 

 
Page 7 

 

According to MWDSC (2007) and WMWD (2012) maps, the project site is within the southern portion 
of the Arlington Basin, which is the portion of the Riverside-Arlington Groundwater Subbasin 
(Subbasin Number 8.2-03), as defined by the CDWR Bulletin 118-03 (CDWR, 2003). Groundwater 
occurrence in the Arlington Basin is generally unconfined. Groundwater flow is generally toward the 
southwest in the southern portion, which agrees well with groundwater levels measured in the three 
wells adjacent to the project site. The well locations with respect to the project site are shown in 
Figure 3.  Historical water levels in the wells from 1960 to 2019 from WMWD (2012) and CDWR 
(2019) are shown in Figure 5 and summarized in Table 1. Historic high groundwater data described 
in WMWD (2012) indicate pre-development groundwater elevation of approximately 705 feet msl in 
the vicinity of the site. 

As shown on Figure 5, the highest water levels in wells Buchanan 1 and Hole 1, located northeast 
and southwest of the site, respectively, occurred between 1984 and 1996. Figure 5 further indicates 
that the groundwater level in the area dropped continuously in the past 25 to 35 years since the 
highest water level year. The drops in wells Buchanan 1 and Hole 1 are approximately 50 and 40 
feet, respectively.  Well Daly 2 is the closest known well to the site, but no data was available before 
November 2011. However, it may be estimated that the highest water level in Daly 2 is between 
701.5 and 711.5 feet msl assuming a similar water level drop of 40 to 50 feet. Considering water 
was encountered at 57.5 feet bgs in boring B-5 during our field investigation and assuming the same 
water level drop, we can estimate that the highest water level at the project site is likely between 7.5 
and 17.5 feet bgs (or elevation 715.5 and 705.5 feet msl considering the ground surface elevation 
is approximately 723 feet msl), and the average is 12.5 feet bgs or 710.5 feet msl.  

 

Table 1 – Water Levels in Wells Adjacent to the Site 

Local Well ID Buchanan 1 Daly 2 Hole 1 

California State Well Number 03S06W22K004S 03S06W13N002S 03S06W13B001S 

Latitude (degrees) 33.893033 33.902396 33.91527 

Longitude (degrees) -117.495077 -117.469653 -117.457580 

Approximate Location relative 
to Project Site 

8,860 ft southwest 
of site 1,150 ft south of site 4,830 ft northeast of 

site 

Approximate Highest Water 
Level Since 1960 (feet, msl) 678 in 1996 Estimated between 

701.5 and 711.5 736.5 in 1984 

Approximate Water Level at 
end of 2019 (feet, msl) 628 661.5 696.5 

Water Level Drop from the 
Highest to the end of 2019 

(feet) 
50 Estimated between 

40 and 50 40 

 

Additionally, GEOBASE, Inc., (2012) reported the highest groundwater elevation since 1978 is 712.2 
feet msl in a well approximately 400 to 500 feet upstream of the current project site. It occurred in 
May 1979, but there is no data in other years available for our review. 
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It should be noted that groundwater conditions may vary across the site due to stratigraphic and 
hydrologic conditions and may change over time as a consequence of seasonal and meteorological 
fluctuations, or of activities by humans at this and nearby sites. For the purpose of this investigation, 
the historically highest groundwater for this project site can be assumed at approximately 710.5 feet 
msl or 12.5 feet bgs. 

5. GEOLOGIC HAZARDS AND SEISMIC DESIGN CONSIDERATIONS 
 
The site is located in a seismically active area, as is the majority of southern California, and the potential 
for strong ground motion in the project area is considered high during the design life of the proposed 
development.  The hazards associated with seismic activity in the vicinity of the site area discussed in 
the following sections. 

5.1. Historical Seismicity 
 
The recorded history of earthquakes prior to the seismograph is sparse and inconsistent.  The oldest 
seismographs (or recordable earthquake devices) originated in Italy in the mid 1800s.  The modern 
seismograph was developed in Japan in 1880. Electromagnetic seismometers (calibrated 
seismographs) were developed between 1928 and 1930.  Townley and Allen (1939) documented 
earthquakes along the Pacific Coast of the U.S. between 1769 and 1928.  The systematic recording 
of large earthquakes in California began in 1932-1933 by the U.S. Coast and Geodetic Survey 
(Richter, 1958).  As part of our investigation, we reviewed earthquake data recorded between A.D. 
1700 and 2019 by searching historical accounts and publications cataloging North American 
earthquake activity, and the current USGS database (USGS, 2019). The nearest significant 
earthquake epicenter to the site was the 1923 moment magnitude (MW) 6.3 North San Jacinto Fault 
earthquake, which occurred approximately 14.1 miles or 22.8 kilometers (km) northeast of the site.  
The epicentral locations of the most significant earthquakes are shown on Figure 6 – Historical 
Earthquake Epicenter Map.  

5.2. Active Faulting and Surface Fault Rupture 

The site is not located within or adjacent to an Alquist-Priolo Earthquake Fault Zone (EFZ) (CGS 
2016).  The boundary of the closest Alquist-Priolo EFZ is located approximately 6.9 miles (11.1 
kilometers) southwest of the site associated with the Elsinore fault (Figure 7).  Figure 8 shows the 
locations of the recognized nearby faults with respect to the site.  The City of Riverside (2018) and 
the County of Riverside (2019) do not identify any additional hazardous faults in the immediate site 
vicinity.  

A fault table of the active or potentially active faults within 62 miles (100 kilometers) of the site was 
generated by EQFAULT (Blake, 2000a) and was reviewed for this investigation.  However, due to 
the limitations of the data base utilized by Blake, all of the fault distances were determined by 
individual measurements from more precise geologic maps, including the State’s Alquist-Priolo EFZ 
maps (Bryant and Hart, 2007), and other CGS and USGS sources.  The faults in Table 2 are 
considered to represent the closest and most significant potential hazard to the site with respect to 
potential ground surface rupture and/or generate strong ground motion in the event of a moderately 
sized or larger earthquake.  Based on our review of geologic and seismologic literature and our site 
evaluation, it is our opinion that the likelihood of surface fault rupture and earthquake-induced 
landslides at the site during the life of the proposed improvements is low. 
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Table 2 – Nearest Known Active Faults 

Fault Name Faulting Mechanism Distance to Site 
(miles) 

unnamed fault in east Corona Strike Slip 5.4 
Elsinore - Glen Ivy segment Strike Slip 7.9 
Fontana Seismic Trend Strike Slip 8.8 
Chino Central Avenue Strike Slip 12.8 
San Jacinto - San Bernardino Valley segment Strike Slip 13.8 
Red Hill - Etiwanda Reverse 16.1 
Cucamonga Sierra Madre Reverse 17.8 
San Jose Reverse 19.5 
San Andreas - San Bernardino segment Strike Slip 21.5 
Puente Hills Blind Thrust Reverse 22.7 
Lower Elysian Park Thrust Reverse 27.9 

 

5.3. Liquefaction Potential and Seismic Settlement  

Liquefaction is the phenomenon in which loosely deposited granular soils with silt and clay contents 
of less than approximately 35 percent, and non-plastic silts located below the water table undergo 
rapid loss of shear strength when subjected to strong earthquake-induced ground shaking. Ground 
shaking of sufficient duration results in the loss of grain-to-grain contact due to a rapid rise in pore 
water pressure and causes the soil to behave as a fluid for a short period of time.  

Seismic settlement can occur when loose to medium dense granular materials densify during 
seismic shaking and liquefaction.  Seismically-induced settlement may occur in dry, unsaturated, as 
well as saturated soils. Liquefaction is generally known to occur in loose, saturated, relatively clean, 
fine-grained cohesionless soils at depths shallower than approximately 50 feet. Factors to consider 
in the evaluation of soil liquefaction potential include groundwater conditions, soil type, grain size 
distribution, relative density, degree of saturation, and both the intensity and duration of ground 
motion. Other phenomena associated with soil liquefaction include sand boils, ground oscillation, 
and loss of foundation bearing capacity. 

Seismic settlement can occur when medium dense granular materials densify during seismic 
shaking and/or liquefaction. Seismically-induced settlement may occur in dry, unsaturated, as well 
as saturated soils. 

The area of the project site has not been evaluated for liquefaction by CGS. According to the 
liquefaction zones map in the General Plan 2025 of the City of Riverside, the site has moderate to 
high liquefaction potential (Figure 9).  

We performed site-specific liquefaction analysis for low-density, non-plastic and low plasticity 
alluvium layers that are susceptible to liquefaction at the site. Based on Seed et al. (2003), the silt 
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and sandy silt layers with water content less than 85% of liquid limit are considered not susceptible 
to liquefaction in our analysis. 

The analysis was performed based on SPT blowcounts from the HSA borings using the computer 
program LiqSVs version 2.0 (Geologismiki, 2019) and the procedure of Boulanger and Idriss (2014). 
The analysis considered an Mw 7.7 associated with a full rupture of the Elsinore Fault Zone, a PGAM 
of 0.59 g discussed in Section 5.11.4, and a groundwater level at 12.5 feet bgs during earthquake 
discussed in Section 4.3. Seismic settlement above the groundwater table was considered negligible 
as the layers are cohesive soils. Below the water table, seismic settlements were calculated for each 
layer where the factor of safety against liquefaction is less than 1.3 (i.e., FS < 1.3). Detailed input 
parameters and results of the liquefaction analyses are presented in Appendix D of this report. The 
analysis results are summarized in Table 3. 

Table 3 – Summary of Liquefaction Analysis Results 

Boring 
No 

Total depth of 
boring  
(feet) 

Depths of 
Liquefiable Layers  

(feet bgs) 

Seismic 
Settlement 

(inch) 

B-1 51.5 20 - 25; 35 - 40 2.28 
B-2 31.5 None Negligible 
B-3 51.5 None Negligible 
B-4 31.5 None Negligible 
B-5 91.5 None Negligible 
B-6 51.5 None Negligible 
B-7 31.5 25-30 1.14 
B-8 51.5 None Negligible 
B-9 31.5 None Negligible 
B-10 31.5 None Negligible 
B-11 31.5 None Negligible 
B-12 31.5 None Negligible 
B-13 31.5 20 - 25 0.66 
GP-1 51.5 35 - 40 1.14 
GP-2 51.5 None Negligible 
PT-1 21.5 None Negligible 

 

The results indicate that during strong earthquake events if liquefaction were to occur at the site, it 
would be within localized zones at depths 20 feet or greater.  The results indicate that the maximum 
seismic settlements are approximately 2.28 inches at the proposed tower site and 1.14 inches at 
the proposed generator site. Based on the calculated total settlements and measured distances 
between borings, the maximum calculated differential settlements are approximately 2.28 inches 
over a horizontal distance of 50 feet at the proposed tower site and 1.14 inches over a horizontal 
distance of 40 feet at the proposed generator site. The settlement would occur within localized zones 
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at 20 feet below ground surface (bgs) or deeper during strong earthquake events if liquefaction were 
to occur.  

We note that, at the tower site, only one out of the 13 borings has a calculated seismic settlement 
of 2.28 inches, two borings have 1.14 inches, and most borings have negligible settlements. At the 
generator site, only one out of the three borings has a calculated seismic settlement of 1.14 inches 
and the other two borings have negligible settlements. In addition, the calculated settlement is 
considered conservative as it is based on boring data collected at 5-foot intervals. Considering the 
lack of horizontally continuous liquefiable layers, the presence of 20 feet or more of overlying 
cohesive soils and the conservative settlement estimate, it is our opinion that, for design of the new 
tower, total seismic settlement at the foundation level may be taken as 2.28 inches, and the 
differential settlement can be taken as 1.14 inches over a horizontal distance of 50 feet. For design 
of the generator and tank, total seismic settlement at the foundation level may be taken as 1.14 
inches, and the differential settlement can be taken as 0.6 inches over a horizontal distance of 40 
feet. 

5.4. Lateral Spread 

The potential of liquefaction-induced lateral spread at the site is considered remote because the site 
has low liquefaction potential, does not have a sloping ground, and is not adjacent to a slope. 

5.5. Landslides 

The area of the project site is not within an area with the potential for earthquake-induced landslides. 
Considering the site is relatively flat and not close to significant slopes, the potential for earthquake-
induced landslides to occur at the site is considered very low. 

5.6. Flooding and Dam Inundation 

According to the Flood Hazard Areas map (Figure 10) in the General Plan 2025 of the City of 
Riverside, the site is not located within a 100- or 500-year floodplain. However, the site is located 
within the inundation area associated with incidents and failures of the Harrison dam and the 
Mockingbird Canyon dam. It is further noted that the site is not located within the inundation area of 
Lake Mathews (Figure 10).  

According to the flood insurance rate maps (FIRMs) of the Federal Emergency Management Agency 
(FEMA) for use in administering the National Flood Insurance Program, the site is located within 
Zone X, which is described as “Areas of 0.2% annual chance flood hazard; areas of 1% annual 
chance flood with average depths of less than 1 foot or drainage areas less than 1 square mile.” A 
portion of the FEMA flood map is reproduced in Figure 11. 

5.7. Tsunamis and Seiches 

Tsunamis are waves generated by massive landslides near or under sea water.  The potential for 
the site to be adversely impacted by earthquake-induced tsunamis is considered to be remote 
because the site is not within the official tsunami inundation area mapped by California and the site 
is located tens of miles inland from the Pacific Ocean coast and has an approximate ground surface 
elevation of 723 feet msl that exceeds the maximum height of potential tsunami inundation in 
California (USGS 2013).  

Seiches are standing wave oscillations of an enclosed water body (e.g., a lake, reservoir, or bay) 
after the original driving force has dissipated. Resulting oscillation could cause waves up to tens of 
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feet high, which in turn could cause extensive damage along the shoreline. The most serious 
consequences of a seiche would be the overtopping and failure of a dam. The potential for the site 
to be adversely impacted by earthquake-induced seiches would be associated with the potential of 
seiche-induced failure of the Harrison dam or the Mockingbird Canyon dam, because the site is 
within the inundation area of the two dams. 

5.8. Deaggregated Seismic Source Parameters 

We performed a seismic hazard de-aggregation analysis for the peak ground acceleration with a 
probability of exceedance of 2% in 50 years.  The analysis used the USGS Unified Hazard Tool 
based on the 2014 USGS seismic source model.  The results of the analysis indicate the controlling 
modal moment magnitude Mw and fault distance R are 6.47 and 7.53 miles (12.12 km), respectively. 

5.9. Site Class for Seismic Design 
 
The Vs profile from the geophysical study (Section 3.5 and Appendix C) performed by Southwest 
Geophysics for the site is shown in Figure 12, which indicates that the site VS,30 is approximately 
348 m/s or 1,143 ft/s. We recommend that a VS,30 value of 348 m/s be used for this project. 
 
Based on the site subsurface conditions (Section 4.2 and Appendix A) and the site VS,30 values, we 
have determined Site Class D for the project seismic design according to Chapter 20 of ASCE 7-16.  

5.10. Mapped CBC Seismic Design Parameters 
 
Our recommendations for seismic design parameters have been developed in accordance with the 
2019 CBC and ASCE 7-16 (ASCE 2017) standards. As the site is classified as seismic Site Class 
D and the mapped spectral acceleration parameter at period 1-second, S1, is greater than 0.2 g, a 
site-specific ground motion hazard analysis is required according to Section 11.4.7 of ASCE 7-16.  
 
As an alternative, Exception 2 in Section 11.4.8 of ASCE 7-16 may be used for the project. For 
structural design based on this exception, Table 4 presents the seismic design parameters for the 
project.   
 
The site-specific ground motion hazard analysis and seismic design parameters are presented in 
Section 5.11.   
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Table 4 – 2019 California Building Code Seismic Design Parameters 
for Design Based on Exception 2 in Section 11.4.8 of ASCE 7-16 

Design Parameters Value 

Site Class D 
Mapped Spectral Acceleration Parameter at Period of 0.2-Second, Ss (g) 1.5 
Mapped Spectral Acceleration Parameter at Period 1-Second, S1 (g) 0.582 
Site Coefficient, Fa 1 
Site Coefficient, Fv 1.718 
Adjusted MCER1 Spectral Response Acceleration Parameter, SMS (g) 1.5 
Adjusted MCER1 Spectral Response Acceleration Parameter, SM1 (g) 1.0 
Design Spectral Response Acceleration Parameter, SDS (g) 1.0 
Design Spectral Response Acceleration Parameter, SD1 (g) 0.667 
Risk Coefficient CRS 0.943 
Risk Coefficient CR1 0.921 
Peak Ground Acceleration, PGAM2 (g) 0.601 
Seismic Design Category3 D 
Long-Period Transition Period, TL (seconds) 8 
Ts = SD1 / SDS 0.667 

When using the above parameters for seismic design, the seismic design coefficient Cs should 
be calculated as follows: 
 
For T ≤ 1.5Ts, Cs = SDS

�RIe
�
 

For TL ≥ T > 1.5Ts, Cs = 1.5 SD1
T�RIe

�
 

For T > TL, Cs = 1.5 SD1TL
T2�RIe

�
 

 
where  
T = the fundamental period of the structure(s) determined in Section 12.8.2 of ASCE 7-16; 
R = the response modification factor determined in Table 12.2-1 of ASCE 7-16; and  
Ie = the importance factor determined in accordance with Section 11.5.1 of ASCE 7-16.  

Notes:  1  Risk-Targeted Maximum Considered Earthquake. 
            2 Peak Ground Acceleration adjusted for site effects. 

3 For S1 greater than or equal to 0.75 g, the Seismic Design Category is E for risk    
category I, II, and III structures and F for risk category IV structures. 
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5.11. Site-Specific Ground Motion Hazard Analysis and Seismic Design Parameters 
 
The site-specific ground motion hazard analysis was performed in accordance with Section 21.2 of 
ASCE 7-16 based on a 2% probability of exceedance in 50 years. To develop the site-specific design 
response spectrum, we performed probabilistic seismic hazard analysis (PSHA) and deterministic 
seismic hazard analysis (DSHA) to compute the risk-targeted maximum considered earthquake 
(MCER) response accelerations. Our PSHA and DSHA used four NGA-West2 ground motion 
prediction equations (GMPEs) developed by Abrahamson et al. (2014), Boore et al. (2014), 
Campbell and Bozorgnia (2014), and Chiou and Youngs (2014), respectively. The analyses were 
based on the Uniform California Earthquake Rupture Forecast Version 3 (UCERF3) developed by 
the Working Group on California Earthquake Probabilities (WGCEP). UCERF3 is the California 
portion of the 2014 USGS national seismic source model (Petersen et al. 2014). Our analyses 
included treatment of maximum direction spectra and adjustment for risk targeting.  

The analyses were performed using a VS,30 value of 348 m/sec and site coordinates of latitude 
33.905595°N and longitude 117.470066°W. The site-specific design response spectrum is 
presented in Figure 13 – Site-Specific Design Response Spectrum, along with the MCER ground 
motions from our PSHA and DSHA.  The detailed analysis description and results are presented 
below. 

5.11.1. Probabilistic Seismic Hazard Analysis  
 

A site-specific PSHA was performed to evaluate probabilistic MCER ground motions. The 
probabilistic spectral response accelerations are taken as the spectral response accelerations 
in the direction of maximum horizontal response represented by a 5% damped acceleration 
response spectrum that is expected to achieve a 1% probability of collapse within a 50-year 
period. In this report, ordinates of the probabilistic ground motion response spectrum were 
determined by Method 1 of Section 21.2.1.1 of ASCE 7-16. 

The PSHA was first performed using the Hazard Spectrum Calculator by OpenSHA.org 
(http://www.opensha.org/apps-HazardSpectrumLocal) to obtain an average spectrum of the 
geometric-mean acceleration response spectra from the four NGA-West2 GMPEs. The spectra 
were calculated for 5-percent damped and a 2 percent probability of exceedance within a 50-
year period.  The average spectrum was converted to the maximum response ground motion 
using scale factors described in Section 21.2 of ASCE 7-16. The scale factors are 1.1 for 
spectral response periods less than or equal to 0.2 s, 1.3 for a period of 1.0 s, 1.5 for periods 
greater than or equal to 5.0 s, and between these periods are obtained by linear interpolation.  
The maximum response ground motion was then multiplied by a risk coefficient CR to obtain the 
probabilistic MCER ground motion response spectrum.  The values of CR are CRS for periods 
less than or equal to 0.2 s and CR1 for periods greater than or equal to 1.0 s. For periods between 
periods 0.2 s and 1.0 s, CR is based on linear interpolation of CRS and CR1.  The values of CRS 
and CR1 for this project are presented in Table 4. 

5.11.2. Deterministic Seismic Hazard Analysis 
 

A site-specific DSHA was performed to evaluate the deterministic MCER ground motions.  The 
deterministic MCER response acceleration at specified periods was calculated as the 84th 
percentile of the maximum rotated component of ground motion computed at each period for 
characteristic earthquakes on known active faults within the region.   

http://www.opensha.org/apps-HazardSpectrumLocal
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The active faults and their parameters used in our DSHA are provided in Table 5, obtained from 
the Caltrans ARS Online Tool version 2.3.09 (http://dap3.dot.ca.gov/ARS_Online/index.php). 
The DSHA was performed for each fault to obtain the 5-percent-damped deterministic pseudo-
absolute acceleration response spectrum using the four NGA-West2 GMPEs implemented in a 
Microsoft Excel spreadsheet available from the Pacific Earthquake Engineering Research 
Center (https://peer.berkeley.edu/research/data-sciences/databases).  

 
Table 5 - Seismic Source Parameters 

Fault 
Name 

Elsinore 
(Glen Ivy) 

rev 

San Jacinto  
(San 

Bernardino) 

San Jacinto 
(San 

Bernardino 
Valley section) 

Elsinore 
fault zone 

(Chino 
section) 

Elsinore 
(Temecula) 

San Andreas (San 
Bernardino S) 

Fault ID 365 336 310 355 378 325 
Slip Sense Strike‐Slip Strike‐Slip Strike‐Slip Strike‐Slip Strike‐Slip Strike‐Slip 
Mw 7.7 7.7 7.7 6.6 7.7 7.9 
Dip, (deg) 90 90 90 50 90 90 
ZTOR (km) 0 0 0 0 0 0 
ZBOT, (km) 13 16 15 9.2 14 12.8 
W (km) 13 16 15 12 14 12.8 
RRUP (km) 12.86 22.06 23.83 13.2 27.43 34.69 
RJB (km) 12.86 22.06 23.83 13.2 27.43 34.69 
RX (km) 12.86 22.06 23.83 13.2 18.89 34.69 
FNM 0 0 0 0 0 0 
FRV 0 0 0 0 0 0 
 
Notes: 
   Mw  = Moment magnitude. 
   ZTOR   = The depth to the top of the rupture plane. 
   ZBOT  = The depth to the bottom of the rupture plane. 
   W     =  Fault rupture width.   
   RRUP = Closest distance to coseismic rupture. 
   RJB   =  Closest distance to surface projection of coseismic rupture. 
   RX    =  Horizontal distance from top of rupture measured perpendicular to fault strike.  
 FRV   =  Reverse-faulting factor:  0 for strike-slip, normal, normal-oblique; 1 for reverse, reverse-

oblique and thrust. 
   FNM =  Normal-faulting factor:  0 for strike slip, reverse, reverse-oblique, thrust and normal-

oblique; 1 for normal. 
 
The resulting 84th percentile geometric-mean acceleration response spectra for the earthquakes 
were used to develop a deterministic response spectrum based on the greatest spectral 
acceleration at each period, and then converted into maximum rotated components of ground 
motion using the scale factors described in Section 21.2 of ASCE 7-16 as discussed in Section 
5.11.1 of this report. The final deterministic MCER is taken as the maximum rotated deterministic 
response spectrum scaled by a single factor equal to the greater of 1.5Fa/Sa,max,max and 1, where 
Sa,max,max is the maximum spectral acceleration of the maximum rotated deterministic response 
spectrum, and Fa is determined to be 1 using Table 11.4.1 of ASCE 7-16. 

  

http://dap3.dot.ca.gov/ARS_Online/index.php
https://peer.berkeley.edu/research/data-sciences/databases
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5.11.3. Site-Specific Design Response Spectrum 
 
The site-specific MCER spectral response acceleration was calculated at each period to be the 
lesser of the spectral response accelerations from the probabilistic and deterministic MCER, but 
not less than 1.5 times 80 percent of the spectral acceleration evaluated in accordance with 
Sections 11.4.6 and 21.3 of ASCE 7-16.  In order to calculate the 80 percent of the spectral 
acceleration, values of SDS, SD1 and the design spectrum were calculated using the mapped 
values presented in Table 4, except that SM1 and SD1 at this step were based on an Fv value of 
2.5, in accordance with Section 21.3 of ASCE 7-16.   
 
Finally, the site-specific design spectral response acceleration at each period was calculated as 
two-thirds of the site-specific MCER spectral acceleration. The site-specific design response 
spectrum and relevant response spectral data are presented in Table 6 and Figure 13 – Site-
Specific Design Response Spectrum. 
 

Table 6 - Site-Specific Design Response Spectrum Data 

Period 
T 

(sec) 

General 
Procedure 

Design 
Response 

Spectrum for 
Exception 2 

of ASCE 7-16 
(g) 

Risk 
Coefficient 

CR 

Site-Specific Ground Motion Analysis Spectral Accelerations (g) 

Maximum 
direction 2%-
in-50-years 

Probabilistic 
Spectrum 

Probabilistic 
MCER 

Maximum 
direction 

84th- 
percentile 

Deterministic 
Spectrum 

Deterministic 
MCER 

80% General 
Procedure 

Design 
Response 
Spectrum 

with Fv=2.5 

Site 
Specific 

MCER 

Site-
Specific 
Design 

Response 
Spectrum  

0.01 0.445 0.943 0.850 0.801 0.647 0.647 0.345 0.647 0.431 
0.02 0.490 0.943 0.855 0.807 0.649 0.649 0.369 0.649 0.433 
0.03 0.535 0.943 0.903 0.851 0.674 0.674 0.394 0.674 0.449 
0.05 0.625 0.943 1.083 1.021 0.770 0.770 0.444 0.770 0.513 
0.075 0.738 0.943 1.382 1.303 0.934 0.934 0.506 0.934 0.623 
0.1 0.850 0.943 1.630 1.537 1.085 1.085 0.567 1.085 0.723 

0.133 1.000 0.943 1.817 1.713 1.238 1.238 0.650 1.238 0.825 
0.15 1.000 0.943 1.911 1.802 1.315 1.315 0.691 1.315 0.876 
0.194 1.000 0.943 2.020 1.904 1.440 1.440 0.800 1.440 0.960 
0.2 1.000 0.943 2.034 1.919 1.457 1.457 0.800 1.457 0.971 
0.25 1.000 0.942 2.093 1.971 1.554 1.554 0.800 1.554 1.036 
0.3 1.000 0.940 2.112 1.986 1.667 1.667 0.800 1.667 1.111 
0.4 1.000 0.938 2.014 1.889 1.747 1.747 0.800 1.747 1.165 
0.5 1.000 0.935 1.884 1.761 1.789 1.789 0.800 1.761 1.174 

0.667 1.000 0.930 1.639 1.524 1.681 1.681 0.800 1.524 1.016 
0.75 0.889 0.928 1.516 1.406 1.628 1.628 0.800 1.406 0.938 
0.9 0.741 0.924 1.354 1.250 1.572 1.572 0.800 1.250 0.834 
0.97 0.687 0.922 1.268 1.169 1.540 1.540 0.800 1.200 0.800 

1 0.667 0.921 1.234 1.137 1.528 1.528 0.776 1.164 0.776 
1.5 0.444 0.921 0.821 0.756 1.208 1.208 0.517 0.776 0.517 
2 0.333 0.921 0.604 0.556 0.996 0.996 0.388 0.582 0.388 
3 0.222 0.921 0.402 0.370 0.766 0.766 0.259 0.388 0.259 
4 0.167 0.921 0.300 0.277 0.607 0.607 0.194 0.291 0.194 
5 0.133 0.921 0.248 0.229 0.484 0.484 0.155 0.233 0.155 
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5.11.4. Site-Specific Seismic Design Parameters 
 
The site-specific seismic design parameters are provided in Table 7.  These parameters were 
determined from the site-specific design response spectrum presented in Table 6 following 
Section 21.4 of ASCE 7-16.  
 
It should be noted that for use with the equivalent lateral force procedure in structural design, 
the site specific design spectral acceleration, Sa (the last column in Table 6 of this report), at T 
may replace SD1/T and SD1TL/T2 in ASCE 7-16 Eqs. (12.8-3) and (12.8-4), respectively. The site-
specific seismic design parameter SDS shown in Table 7 of this report may be used in ASCE 7-
16 Eqs. (12.8-2), (12.8-5), (15.4-1), and (15.4-3). The mapped value of S1 in Table 4 of this 
report should be used in ASCE 7-16 Eqs. (12.8-6), (15.4-2), and (15.4-4). 
 

Table 7 - Site-Specific Seismic Design Parameters 

Site-Specific Seismic Design Parameters Design Values (g) 

Spectral Response Acceleration 0.2-second period, SMS 1.585 

Spectral Response Acceleration 1-second period, SM1 1.164 

Design Spectral Response Acceleration for short period, SDS 1.056 

Design Spectral Response Acceleration for 1-second period, SD1 0.776 

MCE Geomatric Mean (MCEG) Peak Ground Acceleration, PGAM 0.588 

 

6. GEOTECHNICAL ENGINEERING RECOMMENDATIONS 

Based on the results of our literature review and the field exploration, laboratory testing, and engineering 
analyses, it is our opinion that the proposed construction is feasible from a geotechnical standpoint, 
provided that the recommendations in this report are incorporated into the design plans and are 
implemented during construction. 

6.1. General Considerations  
 
Geotechnical engineering recommendations presented in this report for the proposed project are 
based on our understanding of the proposed development, subsurface conditions encountered 
during our field exploration, the results of laboratory testing on soil samples taken from the site, and 
our engineering analyses.   
 
The following sections present our conclusions and recommendations pertaining to the engineering 
design for this project. If the design substantially changes, then our geotechnical engineering 
recommendations would be subject to revision based on our evaluation of the changes.   

6.2. Soil Expansion and Collapse Potential 

Based on our field exploration and laboratory test results, the risk of soil expansion and collapse is 
low at the site and will not adversely affect the design and construction of the project. 
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6.3. Corrosive Soil Evaluation  

The potential for the near-surface on-site materials to corrode buried steel and concrete 
improvements was evaluated.  Laboratory testing was performed on one selected near-surface soil 
to evaluate pH and electrical resistivity, as well as chloride and sulfate contents. The pH and 
electrical resistivity tests were performed in accordance with California Test 643, and the sulfate and 
chloride tests were performed in accordance with California Tests 417 and 422, respectively. These 
laboratory test results are presented in Appendix B. 

Corrosive soil may be defined as the soil has minimum electrical resistivity less than 1,000 ohm-
centimeters, or chloride concentration greater than 500 parts per million (ppm), or sulfate 
concentration in soils greater than 2,000 ppm, or a pH less than 5.5 (e.g., based on the County of 
Los Angeles criteria or the California Department of Transportation criteria). 

Discussions of corrosion protection for reinforced concrete and buried metal is provided below. 
Further interpretation of the corrosivity test results and associated corrosion design and construction 
recommendations are within the purview of a corrosion specialist. It is recommended that a qualified 
corrosion engineer be retained to review the corrosivity test results, to evaluate the general corrosion 
potential with respect to construction materials at this site, and to review the proposed design. 

6.3.1. Reinforced Concrete 

Laboratory tests indicate that the soil has 427 ppm (0.0427%) or less of water soluble sulfate 
(SO4) by weight. Based on ACI 318, concrete in contact with the site soils will have a sulfate 
exposure class S0. As a minimum, we recommend that Type II cement and a water-cement 
ratio of no greater than 0.50 be used on the project. 

Test results indicate that the soil has 165 ppm or less of water soluble chlorides by weight and 
the potential for chloride attack of reinforcing steel in concrete structures and pipes in contact 
with soil is negligible.  However, if needed, a corrosion specialist may be consulted for protection 
from chloride attack. 

6.3.2. Buried Metal 

A factor for evaluating corrosivity to buried metal is electrical resistivity. The electrical resistivity 
of a soil is a measure of resistance to electrical current. Corrosion of buried metal is directly 
proportional to the flow of electrical current from the metal into the soil. As resistivity of the soil 
decreases, the corrosivity generally increases. Test results indicate the site soils have a 
minimum electrical resistivity value greater than 1,000 ohm-centimeters, except for the boring 
PT-2 area where site soils have a minimum electrical resistivity value of 990 ohm-centimeters. 
Based on the criteria of the County of Los Angeles and the California Department of 
Transportation, the soils with minimum electrical resistivity less than 1,000 ohm-centimeters are 
considered corrosive to buried metals. 

Correlations between resistivity and corrosion potential published by the National Association 
of Corrosion Engineers (NACE, 1984) indicate that the soils with minimum electrical resistivity 
less than 1,000 ohm-centimeters are considered severely corrosive to buried metals. Based on 
that, corrosion protection for metal in contact with site soils should be considered. Corrosion 
protection may include the use of epoxy or asphalt coatings. A corrosion specialist should be 
consulted regarding appropriate protection for buried metals and suitable types of piping. 
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6.4. Site Preparation and Earth Work 

In general, earthwork should be performed in accordance with the recommendations presented in 
this report.  Twining should be contacted for questions regarding the recommendations or guidelines 
presented herein. 

6.4.1. Site Preparation 
Site preparation should begin with the removal of utility lines, asphalt, concrete, vegetation, 
topsoil, and other deleterious debris from areas to be graded. Tree stumps and roots should be 
removed to such a depth that organic material is not present.  Clearing and grubbing should 
extend to the outside edges of the proposed excavation and fill areas. We recommend that 
unsuitable materials such as organic matter or oversized material be removed and disposed of 
offsite. The debris and unsuitable material generated during clearing and grubbing should be 
removed from areas to be graded and disposed of at a legal dump site away from the project 
area. 

6.4.2. Temporary Excavations 

Temporary excavations less than 20 feet deep are expected for the project. We anticipate that 
unsurcharged excavations with vertical sides less than 4 feet high will generally be stable; 
however, if excavation extends to the sandy soil layers, some sloughing of cohesionless sandy 
materials encountered at the site should be expected. 

Where space is available, temporary, un-surcharged excavation sides over 4 feet in height 
should be sloped no steeper than an inclination of 1.5H:1V (horizontal:vertical).  

The tops of the excavation sides should be barricaded so that vehicles and storage loads are 
away from the top edge of the excavated slopes with a distance at least equal to the height of 
the slopes. A greater setback may be necessary when considering heavy vehicles, such as 
concrete trucks and cranes.  Twining should be advised of such heavy vehicle loadings so that 
specific setback requirements can be established.  If the temporary construction slopes are to 
be maintained during the rainy season, berms are recommended to be graded along the tops 
of the slopes in order to prevent runoff water from entering the excavation and eroding the slope 
faces. 

Excavations should not undermine the existing adjacent improvements. Prior to excavation in 
the proximity of an existing improvement, Twining should be contacted to evaluate that there 
will be no loss of support for all excavations close to the existing improvement.  

Personnel from Twining should observe the excavations so that any necessary modifications 
based on variations in the encountered soil conditions can be made.  All applicable safety 
requirements and regulations, including CalOSHA requirements, should be met. Stability of 
temporary excavations is the responsibility of the contractor. 

6.4.3. Over-Excavation and Subgrade Preparation 

The proposed structures may be supported by shallow foundations. It is recommended that the 
footings be founded on undisturbed competent native soils or engineered fill.  

Undocumented fill, if encountered during construction within the proposed tower, generator pad 
and propane tank footprints, should be removed to its full depth. For the tower slab and footings, 
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no additional overexcavation is required once the fill is removed.  Once the fill has been removed 
and the native material exposed, the upper 6 inches of the exposed native material should be 
scarified, moisture conditioned, and recompacted to 90%, and observed by a representative of 
Twining prior to the placement of any fill or reinforcing bar.  

If fill is encountered during excavation for minor structures that are structurally separated from 
the tower, the excavation should extend at least 2 feet below the finished grade or at least 1 foot 
below the bottom of the footing of the minor structures, whichever is greater. Excavation for 
pavements and hardscape should be over-excavated at least 1 foot as measured from the 
bottom of the pavement or hardscape section. 

Laterally, foundation excavation should extend beyond the foundation limits a minimum distance 
equal to two feet or the depth of over-excavation, whichever is greater. Excavation for other 
improvements (e.g., concrete walkways, flatwork, pavement) should extend laterally at least two 
feet beyond the limits of the improvements.  

The extent and depths of all removal should be evaluated by Twining’s representative in the 
field based on the materials exposed. Should excavations expose soft soils or soils considered 
as unsuitable for use as fill by a Twining representative, additional removals may be 
recommended. For example, deeper removal may be required in areas where soft, saturated, 
or organic materials are encountered.  

The exposed bottom of over-excavation should be evaluated and approved by Twining.  The 
excavation bottom to receive fill should be scarified to a minimum depth of 6 inches and moisture 
conditioned to achieve generally consistent moisture contents approximately 2 percent above 
the optimum moisture content. The scarified bottom should be compacted to at least 90 percent 
relative compaction in accordance with the latest version of ASTM Test Method D1557 and then 
evaluated and approved by Twining.  

Prior to placement of reinforcing steel or concrete for foundations, the bottom of footing 
excavations should be scarified to a minimum depth of 6 inches, moisture conditioned to achieve 
generally consistent moisture contents approximately 2 percent above the optimum moisture 
content, and recompacted to at least 90 percent of the maximum dry density as determined from 
ASTM D 1557.  

Fill and backfill materials should be compacted fill in accordance with Sections 6.4.4 and 6.4.5 
of this report. Prior to placement of any fill, the geotechnical engineer or their representative 
should review the bottom of the excavation for conformance with the recommendations of this 
report.  

6.4.4. Materials for Fill 

In general, on-site soils are considered as suitable for use as fill materials.  All fill soils should 
be free of organics, debris, rocks or lumps over three inches in largest dimension, other 
deleterious material, and not more than 40 percent larger than ¾ inch. Larger chunks, if 
generated during excavation, may be broken into acceptably sized pieces or may be disposed 
of offsite. 

Any imported fill material should consist of granular soil having a “very low” expansion potential 
(i.e., expansion index of 20 or less). Import material should also have low corrosion potential 
(that is, chloride content less than 500 ppm, soluble sulfate content of less than 0.1 percent, and 
pH of 5.5 or higher).  
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All fill soils should be evaluated and approved by a Twining representative prior to importing or 
filling. 

6.4.5. Compacted Fill 

Unless otherwise recommended, the exposed excavation bottom to receive fill should be 
prepared in accordance with Section 6.4.3 of this report. Prior to placement of compacted fill, 
the contractor should request Twining to evaluate the exposed excavation bottoms. 

Compacted fill should be placed in horizontal lifts of approximately 8 to 10 inches in loose 
thickness, depending on the equipment used. Prior to compaction, each lift should be moisture 
conditioned, mixed, and then compacted by mechanical methods. The moisture content should 
be approximately 2 percent above the optimum moisture content. Fill materials should be 
compacted to a minimum relative compaction of 95 percent within the upper one foot below new 
vehicle trafficked pavement sections, and 90 percent in all other areas, unless indicated 
otherwise. The relative compaction should be determined by ASTM D1557. Successive lifts 
should be treated in the same manner until the desired finished grades are achieved.  

6.4.6. Excavation Bottom Stability 

In general, we anticipate that bottoms of the excavations will be stable and should provide 
suitable support for the proposed improvements. Conditions of the excavation bottom should be 
evaluated by Twining during the scarification and re-compaction efforts. If unstable bottom 
conditions are encountered, remedial measures would be required to stabilize the bottom. Soft 
bottom conditions can be identified by surface yielding under rubber-tired equipment loading 
and the inability to achieve proper compaction. Recommendations for stabilizing excavation 
bottoms should be based on evaluation in the field by the geotechnical consultant at the time of 
construction.  

6.4.7. Backfill for Utility Trench 

Utility trench excavations to receive backfill shall be free of trash, debris or other unsatisfactory 
materials at the time of backfill placement.  

At locations where the trench bottom is yielding or otherwise unstable, pipe support may be 
improved by placing 12 inches of crushed aggregate base (CAB) or crushed miscellaneous base 
(CMB) as defined in the “Greenbook” Standard Specifications for Public Works Construction 
(SSPWC).   

The trench should be bedded with clean sand extending to at least 6 inches below the bottom 
of the pipe and one foot over the top of pipe. Pipe bedding as specified in SSPWC can be used. 
Bedding material should consist of clean sand having a sand equivalent (SE) of 30 or greater. 
Alternative materials meeting the intent of the bedding specifications are also acceptable. 
Samples of materials proposed for use as bedding should be provided to the engineer for 
inspection and testing before the material is imported for use on the project. The onsite materials 
in the upper 20 feet consist of sandy lean clay and thus do not appear suitable for bedding, 
unless segregation of sandy materials is performed during excavation. The pipe bedding 
material should be placed over the full width of the trench. After placement of the pipe, the 
bedding should be brought up uniformly on both sides of the pipe and mechanically compacted 
to reduce the potential for unbalanced loads. No void or uncompacted areas should be left 
beneath the pipe haunches.  
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Above pipe bedding, trench backfill may be onsite soils and should not contain rocks or lumps 
over 3 inches in largest dimension. Larger chunks, if generated during excavation, may be 
broken into acceptably sized pieces or may be disposed of offsite. The moisture content should 
be approximately 2 percent above the optimum moisture content.  

Backfill may be placed and compacted by mechanical means and should be compacted to 90 
percent of the laboratory maximum dry density as per ASTM Standard D1557. Where pavement 
is planned, the top 12 inches of subgrade soils and the overlying aggregate base should be 
compacted to 95 percent.  

Jetting or flooding of pipe bedding and backfill material is not recommended. 

6.4.8. Rippability 

The earth materials underlying the site should be generally excavatable with heavy-duty 
earthwork equipment in good working condition. Some gravels, cobbles and artificial fill 
(although not identified in our borings) should be anticipated. 

6.4.9. Construction Dewatering 

As discussed earlier, groundwater was encountered at approximately 57.5 feet bgs during our 
field exploration.  Construction of the project is anticipated to occur above the groundwater. The 
possibility to encounter groundwater is low during earthwork and foundation preparation for the 
proposed structures, and the need for dewatering is not anticipated for construction of 
foundations and utility trenches.  

6.5. Foundation Recommendations 
 

Based upon the excavation/over-excavation and backfill recommendations, the proposed project 
may be supported on shallow foundations designed in accordance with the geotechnical 
recommendations presented below. Structural design of foundations should be performed by the 
structural engineer and should conform to the 2019 California Building Code. 

6.5.1. Footing Foundation 

Continuous strip footings or isolated footings for the proposed tower should be placed on the 
subgrade prepared in accordance the requirements described in Section 6.4. Geotechnical 
design parameters for these footings presented in Table 8 may be used. Twining should be 
contacted for footing dimensions, allowable bearing pressures, and settlements that are outside 
the indicated applicable ranges.  

Footings beneath the design groundwater level should be designed for hydrostatic uplift.  For 
this project site, the design groundwater level can be assumed to be approximately 710.5 feet 
above msl or 12.5 feet bgs as discussed in Section 4.3 – Groundwater Conditions. 

Lateral loads may be resisted by footing base friction and by the passive resistance of the soils 
based on recommendations provided in Table 8.  
 

The total lateral resistance can be taken as the sum of the friction at the base of the footing and passive 
resistance. The upper one foot of soil should be neglected when calculating the passive resistance. The 
passive resistance value may be increased by one-third for transient loads from wind or earthquake. 
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Table 8 - Geotechnical Design Parameters for Footing Foundations 

 

Minimum Footing 
Dimensions 

 Continuous footings: 18 inches in width. 
 Square footings: 24 inches in width. 
 Minimum embedment: 24 inches measured from the 

lowest adjacent grade to the bottom of the footing. 
 Minimum thickness: 6 inches 

Allowable Bearing 
Pressure 

 For footings installed 10 feet or less below existing ground 
surface: allowable bearing pressures of 1,500 and 1,800 
pounds per square foot (psf) may be used for continuous 
and square footings, respectively.  

 For footings installed more than 10 feet below existing 
ground surface: allowable bearing pressures of 4,500 and 
5,500 psf may be used for continuous and square 
footings, respectively.  

 The allowable bearing values correspond to a factor of 
safety of 3. 

 The allowable bearing values may be increased by one-
third for transient loads from wind or earthquake. 

Estimated Static 
Settlement 

 Approximately one inch of total settlement with differential 
settlement estimated to be on the order of ½  inches over 
30 feet. 

 The static settlement of the foundation system is expected 
to complete on initial application of loading. 

Allowable Friction at the 
Bottom of Footing 

 0.3. 

 No increase is allowed for transient loading conditions. 

 The allowable bottom friction values correspond to a 
factor of safety of 1.5. 

Allowable Lateral 
Passive Resistance 

 250 psf per foot of depth (i.e., 250 pcf equivalent fluid 
pressure. 

 The allowable passive resistance corresponds to a factor 
of safety of 2. 
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6.5.2. Mat Foundation  

Mat foundations for the proposed generator pad and propane tank or other structures should be 
placed on the subgrade prepared in accordance the requirements described in Section 6.4. The 
depths, plan dimensions, and vertical load of the mat are not available for our review at the time 
of this report. For design of mat foundations with plan dimension of 20 feet by 70 feet or smaller, 
an allowable bearing pressure of 2,000 psf may be used. A factor of safety of 3 is incorporated 
into the allowable bearing capacity. Estimated total settlement at the center of the mat is about 
1.5 inches, and along the edges of the mat varies from 0.6 to 0.9 inches. Settlement of the mat 
is expected to complete on initial application of loading. For structural design of the mat 
according to the 2019 CBC, a subgrade modulus k calculated from Section 6.7 may be used.  

Lateral loads may be resisted by footing base friction and by the passive resistance of the soils 
based on recommendations provided in Table 8.  
 
The total lateral resistance can be taken as the sum of the friction at the base of the footing and 
passive resistance. The upper one foot of soil should be neglected when calculating the passive 
resistance. The passive resistance value may be increased by one-third for transient loads from 
wind or earthquake. 
 

6.6. Surcharge from Adjacent Footings 
 
Design of new footings or evaluation of existing footings should consider vertical surcharge from 
adjacent footings that are located above the 1:1 plane drawn up from the closest bottom edge of 
the footing being designed or evaluated. Surcharge located below the 1:1 plane may be ignored. 

6.7. Modulus of Subgrade Reaction 

The modulus of subgrade reaction k for design of mat foundations, combined footing, and slabs-on-
grade may be obtained from the following equation.  

k =
k1
B
�

2L + B
3L

� 
 

where:  k1 = modulus for a 1-foot by 1-foot plate = 100 pounds per cubic inch (pci);  
B = width of combined footing or slab in feet;  
L = length of combined footing or slab in feet, and L ≥ B. 

 

6.8. Concrete Slabs 

Slabs should be supported on non-expansive engineered fill in accordance with Section 6.4 of this 
report.  For design of concrete slabs, the subgrade modulus k calculated from Section 6.7 may be 
used.  

The design of slabs beneath the design groundwater level should consider hydrostatic uplift.  For 
this project site, the design groundwater level can be assumed to be approximately 710.5 feet above 
msl or 12.5 feet bgs as discussed in Section 4.3 – Groundwater Conditions.  Additionally, the slabs 
should be waterproofed and have proper under drainage.  The under drainage for slabs beneath the 
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design water level should consist of at least 6 inches of free draining materials that consist of clean 
sand, gravel, or crushed rock with less than 5% fines. 

Floor slabs should be designed and reinforced in accordance with the structural engineer’s 
recommendations.  For slabs not supporting heavy loads, we recommend that the concrete should 
have a thickness of at least 4 inches, a 28-day compressive strength of at least 3,000 pounds per 
square inch (psi), a water-cement ratio of 0.50 or less, and a slump of 4 inches or less.  Slabs should 
be reinforced with at least No. 3 reinforcing bars placed longitudinally at 18 inches on center. The 
reinforcement should extend through the control joints to reduce the potential for differential 
movement. Control joints should be constructed in accordance with recommendations from the 
structural engineer or architect. For slabs supporting equipment, a minimum thickness of 5 inches 
is recommended. Additional thickness and reinforcement recommendations may be provided by the 
structural engineer.  

The topmost 8 inches below the slab subgrade should be maintained in a moisture condition of 
approximately 0 to 2 percent above optimum moisture content.  The slab subgrade should be tested 
for moisture and compaction immediately prior to placement of the gravel or sand base, if any.  All 
underslab materials should be adequately compacted prior to the placement of concrete.  Care 
should be taken during placement of the concrete to prevent displacement of the underslab 
materials.  The underslab material should be dry or damp and should not be saturated prior to the 
placement of concrete.  The concrete slab should be allowed to cure properly and should be tested 
for moisture transmission prior to placing vinyl or other moisture-sensitive floor covering. In moisture 
sensitive areas, the floor slabs should be dampproofed in accordance with Section 1805A.2 of 2019 
CBC. Specific recommendations can be provided by a waterproofing consultant. 

Table 9 provides general recommendations for various levels of protection against vapor 
transmission through concrete floor slabs placed over a properly prepared subgrade. Care should 
be taken not to puncture the plastic membrane during placement of the membrane itself and the 
overlying silty sand.   
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Table 9 - Options for Subgrade Preparation below Concrete Floor Slabs 

Primary Objective Recommendation 

Enhanced protection against 
vapor transmission  

 Concrete floor slab-on-grade placed directly on a 15-mil-
thick moisture vapor retarder that meets the 
requirements of ASTM E1745 Class C (Stego Wrap or 
similar) 

 The moisture vapor retarder membrane should be 
placed directly on the subgrade (ACI302.1R-67); if 
required for either leveling of the subgrade or for 
protection of the membrane from protruding gravel, then 
place about 2 inches of silty sand1 under the membrane 

Above-standard protection 
against vapor transmission 

This option is available if the slab perimeter is bordered by 
continuous footings at least 24 inches deep, OR if the area 
adjacent and extending at least 10 feet from the slab is 
covered by hardscape without planters: 
 2 inches of dry silty sand1; over 
 Waterproofing plastic membrane 10 mils in thickness; 

over 
 At least 4 inches of ¾-inch crushed rock2 or clean 

gravel3 to act as a capillary break 

Standard protection against 
vapor transmission 

 2 inches of dry silty sand1; over 
 Waterproofing plastic membrane 10 mils in thickness 
 If required for either leveling of the subgrade or for 

protection of the membrane from protruding gravel, 
place at least 2 inches of silty sand1 under the 
membrane. 

Notes: 
1  The silty sand should have a gradation between approximately 15 and 40 percent passing 

the No. 200 sieve and a plasticity index of less than 4.   
2 The ¾-inch crushed rock should conform to Section 200-1.2 of the latest edition of the 

“Greenbook” Standard Specifications for Public Works Construction (Public Works 
Standards, Inc., 2012). 

3  The gravel should contain less than 10 percent of material passing the No. 4 sieve and less 
than 3 percent passing the No. 200 sieve. 

  

The above recommendations are intended to reduce the potential for cracking of slabs; however, 
even with the incorporation of the recommendations presented herein, slabs may still exhibit some 
cracking. The occurrence of concrete shrinkage cracks is independent of the supporting soil 
characteristics. 
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6.9. Pole Foundations 
 

Pole foundations for flagpoles, fences, and signposts may be designed using an allowable unit 
skin friction of 375 psf and an allowable end bearing resistance of 2,000 psf. A factor of safety 
of 2 is incorporated into the allowable skin friction, and a factor of 3 is incorporated into the 
allowable end bearing.  
 
Lateral resistance for conditions with and without lateral constraint provided at the ground 
surface conditions are provided below based on 2019 CBC. 

6.9.1. Non-Constrained Ground 

The embedment of pole foundations where no lateral constraint is provided at or above the 
ground surface should be calculated using Equation 18A-1 of 2019 CBC (shown below) or a 
minimum 3 feet below the ground surface, whichever is deeper. 

 d = A
2

 (1 +  �1 + 4.36h
A

)   (Equation 18A-1 of 2019 CBC) 

 where: 
A   = 2.34P/(S1 * b) 
b   = Diameter of round post or footing or diagonal dimension of square post or footing, feet. 
d   = Depth of embedment in earth in feet but not over 12 feet for purpose of computing 

lateral pressure. 
h   = Distance in feet from ground surface to point of application of “P”. 
P   = Applied lateral force in pounds. 
S1 = Allowable lateral soil-bearing pressure based on a depth of one-third the depth of 

embedment in pounds per square foot. 

An allowable passive earth pressure of 250 pcf up to a maximum of 3,750 psf may be used for 
design provided the upper one foot of passive resistance is neglected in the structural design. 
Isolated pole foundations spaced at least 3 diameters of the maximum pole foundation may be 
designed using an allowable lateral resistance equal to 2 times of the allowable passive 
pressure. 

6.9.2. Constrained Ground 

  The embedment of pole foundations where lateral constraint is provided at the ground surface, 
such as by a rigid floor or pavement, should be calculated using Equation 18A-2 of 2019 CBC 
(shown below) or a minimum 3 feet below the ground surface, whichever is deeper. 

  d = �4.25Ph
S3b

        (Equation 18A-2 of 2019 CBC) 

where: 
b   = Diameter of round post or footing or diagonal dimension of square post or footing, feet. 
d   = Depth of embedment in earth in feet but not over 12 feet for purpose of computing 

lateral pressure. 
h   = Distance in feet from ground surface to point of application of “P”. 
P   = Applied lateral force in pounds. 
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S3 = Allowable lateral soil-bearing pressure based on a depth of one-third the depth of 
embedment in pounds per square foot. 

An allowable passive earth pressure of 250 pcf up to a maximum of 3,750 psf may be used for 
design provided the upper one foot of passive resistance is neglected in the structural design. 
Isolated pole foundations spaced at least 3 diameters of the maximum pole foundation may be 
designed using an allowable lateral resistance equal to 2 times of the allowable passive 
pressure. 

6.10. Below-Grade Wall and Lateral Earth Pressure Recommendations 
 
For walls below grade, recommendations for wall lateral loads, backfill, and drainage are provided 
below. Lateral resistance may be based on Section 6.5.1 of this report. Retaining walls should be 
designed to have a factor of safety of 1.5 for static stability and 1.1 for stability due to transient loads 
from wind or seismic. 

6.10.1.  Backfill and Drainage of Walls 

The backfill material behind walls should consist of granular non-expansive material and be 
approved by the project geotechnical engineer.  Based on the soil materials encountered during 
our exploration, most on-site soils will meet this requirement, provided that wall backfill is 
adequately drained.  

Wall backfill should be adequately drained. Adequate backfill drainage is essential to provide a 
free-drained backfill condition and to limit hydrostatic buildup behind walls. Drainage behind 
walls may be provided by a geosynthetic drainage composite such as TerraDrain, MiraDrain, or 
equivalent, attached to the outside perimeter of the wall and installed in accordance with the 
manufacturer’s recommendations. The drainage system should meet the minimum 
requirements of Sections 1805A.4.2 and 1805A.4.3 of 2019 CBC.   

Walls beneath the design groundwater level should be waterproofed.  For this project site, the 
design groundwater level can be assumed to be approximately 710.5 feet above msl or 12.5 
feet bgs as discussed in Section 4.3 – Groundwater Conditions.  Walls above this level should 
be damp-proofed. 

6.10.2.  Lateral Earth Pressure 

The values presented below assume that the supported grade is level and that surcharge loads 
are not applied.  The recommended design lateral earth pressure is calculated assuming that a 
drainage system will be installed behind retaining walls in accordance with Sections 1805A.4.2 
and 1805A.4.3 of 2019 CBC and that external hydrostatic pressure will not develop behind the 
walls.   

Walls that are free to move and rotate at the top (such as cantilevered walls) and have adequate 
drainage may be designed for the active earth pressure equivalent to a fluid weighting 51 pcf.   

Walls that are restricted to move horizontally at the top (such as by a floor deck) and have 
adequate drainage may be designed for the “at-rest” earth pressure equivalent to a fluid 
weighing 72 pcf.   

Where wall backfill does not have adequate drainage or is beneath the design groundwater 
level, walls under active conditions should be designed for 88.1 pcf equivalent fluid pressure 
(including 25.7 pcf effective earth pressure and 62.4 pcf hydrostatic pressure), and walls under 
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at-rest conditions should be designed for 98.7 pcf equivalent fluid pressure (including 36.3 pcf 
effective earth pressure and 62.4 pcf hydrostatic pressure). For this project site, the design 
groundwater level can be assumed to be approximately 710.5 feet above msl or 12.5 feet bgs 
as discussed in Section 4.3 – Groundwater Conditions. 

Vertical surcharge loads within a 1:1 plane projected from the bottom of the wall distributed over 
retained soils should be considered as additional uniform horizontal pressures acting on the 
wall.  These additional pressures can be estimated as approximately 41% and 58% of the 
magnitude of the vertical surcharge pressures for the “active” and “at-rest” conditions, 
respectively.   

6.10.3.  Seismic Lateral Earth Pressure 

 Walls retaining more than 6 feet high earth should be designed for seismic lateral earth pressure. 
The seismic pressure distribution may be considered a triangle with the maximum pressure at 
the bottom. The combination of static and incremental seismic pressures shown in the following 
diagram may be used for seismic design for both cantilever and restrained walls.  

 

  
where H is in feet 

Seismic Earth Pressure Distribution on Walls 

 

6.11. Temporary Shoring 

If the project involves excavations that lack sufficient space for sloped excavations, cantilevered 
shoring or braced- or tieback shoring should be considered and designed.  

Seismic Pressure Component Static Pressure Component 

H 

51 H (psf) 

∆PAE    

1/3H 

 18 H (psf)  
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For vertical excavations less than approximately 15 feet in height, cantilevered shoring may be used. 
Where cantilevered shoring is used for deeper excavations, the total deflection at the top of the wall 
tends to exceed acceptable magnitudes. Shoring of excavations deeper than approximately 15 feet 
should be accomplished with the aid of internal bracing or tieback earth anchors.  

The shoring design should be provided by a California Registered Civil Engineer experienced in the 
design and construction of shoring under similar conditions. Once the final excavation and shoring 
plans are complete, the plans and the design should be reviewed by the geotechnical engineer for 
conformance with the design intent and recommendations. Further, the shoring system should 
satisfy applicable requirements of CalOSHA. 

6.11.1. Lateral Earth Pressures  

For design of cantilevered shoring for excavations less than 15 feet in height, a triangular 
distribution of lateral earth pressure may be used. It may be assumed that the drained soils, with 
a level surface behind the cantilevered shoring, will exert an equivalent fluid pressure of 51 pcf. 

For the design of braced- or tieback-shoring, a rectangular pressure distribution where the 
pressure may be used. The design pressure should be 36H psf, where H is the retained soil 
height in feet. 

Any surcharge (live, including traffic, or dead load) located within a 1:1 plane projected upward 
from the base of the shored excavation, including adjacent structures, should be added to the 
lateral earth pressures.  The lateral contribution of a uniform surcharge load located immediately 
behind the temporary shoring may be calculated by multiplying the vertical surcharge pressure 
by 41% for cantilevered shoring and 58% for braced- or tieback-shoring, corresponding to the 
“active” and “at-rest” conditions, respectively.  Lateral load contributions of surcharges located 
at a distance behind the shored wall may be provided once the load configurations and layouts 
are known.  As a minimum, a 250 psf vertical uniform surcharge is recommended to account for 
nominal construction and/or traffic loads.  More detailed lateral pressure and loading information 
can be provided, if needed, for specific loading scenarios as recognized through the design 
process. 

6.11.2. Soldier Pile Design 

The soldier piles for support of shoring should be designed in accordance with the geotechnical 
parameters presented in Table 10. Soldier piles should be spaced no closer than 3D on center, 
where D is the diameter of the drilled shaft for the soldier piles. Soldier piles may consist of 
either cast-in-place concrete caissons or pre-drilled steel beams encased in concrete (below the 
bottom of the excavation) and slurry (above the bottom of the excavation). 

Table 10 - Geotechnical Design Parameters for Soldier Piles 

The allowable lateral resistance of an isolated soldier pile drilled into the 
on-site soils can be calculated using equivalent fluid pressure (EFP) 250 pcf 

Increase (multiplier) of the ultimate lateral passive resistance due to 
arching (this value is applicable for soldier piles that are spaced no 
closer than 3 diameters) 

2 
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Continuous timber lagging should be used between the soldier piles. If treated timber is used, 
the lagging may remain in place. To develop the full lateral resistance, provisions should be 
taken to assure firm contact between the soldier piles and the soils; for this, we recommend that 
1-½-sack sand-cement slurry infill behind the lagging be used. For drilled piles, we recommend 
that piles adjacent to one another be drilled alternately on different days to minimize disturbance 
to the open excavations. 

Drilling of the soldier pile shafts can be accomplished using conventional drilling equipment. 
Caving should be anticipated where layers of clean sand or silty sand occurs. In the event of 
soil caving, it may be necessary to use casing and/or drilling mud to permit the installation of the 
soldier piles. Drilled holes for soldier piles should not be left open overnight. Concrete for piles 
should be placed immediately after the drilling of the hole and placement of the steel pile (or 
rebar cage) is complete. The concrete should be pumped to the bottom of the drilled shaft using 
a tremie. Once concrete pumping is initiated, the bottom of the tremie should remain below the 
surface of the concrete to prevent contamination of the concrete by soil inclusions. If steel casing 
is used, the casing should be removed as the concrete is placed. The concrete placed in the 
soldier pile excavations may be a lean mix concrete above the elevation of the bottom of the 
excavation. However, the concrete that is placed in the portion of the soldier pile that is below 
the deepest planned excavated level should have a minimum 28-day compressive strength of 
at least 2,500 pounds per square inch (psi). The contractor may also consider the use of driven 
piles or piles that are vibrated into place in lieu of drilled piles to address potential issues related 
to caving of drilled shafts. 

6.11.3. Tieback Design 

Excavations deeper than 15 feet may require tieback anchors to be used to resist lateral loads. 
For design purposes, it may be assumed that the failure wedge adjacent to the shoring is defined 
by a plane up at approximately 30 degrees from the vertical from the toe of the wall.  The anchors 
should extend at least 15 feet beyond the potential failure wedge; however, the shoring engineer 
should evaluate the bonded length required beyond the failure wedge based on the loading on 
the shoring and the allowable skin friction provided.  The bonded length should commence no 
less than 3 feet beyond the failure wedge. 

We recommend using an allowable soil/anchor bond friction of 500 psf along the anchors in the 
bonded zone with a factor of safety of 1.5. Only friction developed beyond the active wedge 
should be considered when determining the tieback resistance. If the anchors are spaced at 
least 6 feet on center, no reduction in the capacity of the anchors need be considered due to 
group action.   

As the tieback shoring system is intended for temporary use, provisions should be made in the 
design to de-tension and abandon the tiebacks when the subgrade walls are able to support the 
lateral loads. 

6.11.4. Anchor Installation  

The anchors may be installed at angles of 15 to 30 degrees below the horizontal.  Caving may 
occur during the drilling of tiebacks if loose cohesionless materials are encountered. The 
contractor should implement appropriate measures to stabilize the drilled hole such as the 
installation of steel casing for loose cohesionless materials or the use of drilling mud. The 
anchors should be filled with concrete placed by pumping from the tip out.  The portion of the 
anchor tendons within the failure wedge should be sleeved in plastic.  If the anchor tendons are 
sleeved, it is acceptable to grout the entire length of the anchor. 
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6.11.5. Lagging and Sheeting  
 
Continuous lagging will be required between the soldier piles. The soldier piles and anchors 
should be designed for the full anticipated lateral pressure. However, where lagging is relatively 
flexible to wales or soldier beams, the pressure on the lagging will be less due to arching in the 
soils. We recommend that the lagging be designed for a semi-circular distribution of earth 
pressure where the maximum pressure is 500 pounds per square foot at the mid-line between 
soldier piles, and 0 pounds per square foot at the soldier piles. 

6.11.6. Lateral Deflection and Settlement 
 
Excessive deflection could result in settlement or undermining of surrounding structures. Shoring 
should be adequately designed, installed, and monitored to limit the amount of lateral deflection 
of the shoring system and settlement behind the shoring to the allowable values of adjacent 
structures and improvements. The amount of deflection of the shoring system and the allowable 
deflections and settlements should be determined by the shoring designer. The allowable 
deflections and settlements should be based on the proximity of adjacent structures and 
improvements and the potential negative effects on those structures. If it is desired to reduce the 
deflection, a greater lateral pressure could be used in shoring design. If greater than anticipated 
deflection occurs during construction, additional bracing or tiebacks may be necessary to 
minimize deflection of existing adjacent improvements. 
 
Settlement of structures or facilities founded adjacent to the shoring will occur in proportion to 
both the distance between the shoring and the facilities, and the amount of horizontal deflection 
of the shoring system. The vertical settlement will be a maximum at the shoring face and 
decrease as the horizontal distance from the shoring increases. Beyond a distance from the 
shoring equal to the height of the shoring, the settlement is expected to be negligible. The 
maximum vertical settlement is expected to be about 75 percent of the maximum horizontal 
deflection on top of the shoring system. The geotechnical engineer should review the shoring 
design to ensure that the recommendations provided herein are properly incorporated into the 
design. 

6.11.7. Monitoring 

For excavations in close proximity to existing improvements, some means of monitoring the 
performance of the shoring system is recommended. Monitoring should consist of periodic 
surveying of lateral and vertical locations at the tops of all soldier piles. The geotechnical 
engineer should review the results of the monitoring during construction.  

6.12. Pavement Recommendations 
 
Pavement section should be constructed on top of properly prepared subgrade in accordance with 
Section 6.4 of this report and aggregate base (AB) section compacted to 95 percent of the maximum 
dry density in accordance with ASTM D1557. 
 
We performed laboratory R-value testing for preliminary pavement section design. The test indicates 
an R value of 9, and it was used in our pavement structural calculations. Sections 6.12.1 and 6.12.2 
present our recommendations for preliminary design of flexible and rigid pavement sections, 
respectively. Final pavement design should be based on field observations, additional R-value tests 
during construction should the materials exposed differ than what is expected based on our field 
exploration, and the anticipated traffic index as determined by the project civil engineer. 
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6.12.1. Flexible Pavement Design 
 

Our flexible pavement structural design is in accordance with Chapter 630 of the Caltrans 
Highway Design Manual, which is based on a relationship between the gravel equivalent (GE) 
of the pavement structural materials, the traffic index (TI), and the R-value of the underlying 
subgrade soil.  For preliminary design of flexible pavement section, Table 11 provides 
recommended minimum thicknesses for hot mix asphalt (HMA) and aggregate base sections 
for different traffic indices. 
 

Table 11 – Recommended Minimum HMA and Base Section Thicknesses 

Traffic Index 5.0 6.0 7.0 

HMA Thickness (in) 4 5 6 

Aggregate Base Thickness (in) 7 9 12 

 

6.12.2. Rigid Pavement Design 
 

For preliminary design of rigid pavement section, Table 12 provides recommended minimum 
thicknesses for Portland cement concrete (PCC) pavement section and Class 2 Aggregate Base 
(AB) section for different traffic indices. The recommended values are based on a minimum 28-
day concrete compressive strength of 3,500 psi. Positive drainage should be provided away 
from all pavement areas to prevent seepage of surface and/or subsurface water into the 
pavement base and/or subgrade. 
 
 

Table 12 – Recommended Minimum Rigid Pavement Thicknesses 

Traffic Index 5.0 6.0 7.0 

PCC Thickness (in) 6 6.5 7.0 

Aggregate Base Thickness (in) 6 6 6 
 

6.13. Stormwater Infiltration Facility 
 
Percolation testing will be required based on the actual location and depth of the planned system. 
The design of stormwater infiltration facility should be based on percolation test results with an 
appropriate factor of safety.  
 
Our percolation test results may be used in preliminary design. Details of the percolation tests are 
presented in Appendix A.  Infiltration rates with a factor of safety of 3 from our percolation tests are 
summarized in Table 13.  
 
Any proposed infiltration facility should have a minimum setback from property lines and foundations 
recommended in Table 14.  In addition,  the bottom of the infiltration facility should be at least 10 
feet above the seasonal high groundwater.  We recommend that we review the proposed 
groundwater infiltration system prior to implementation or finalizing design.   
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Table 13 – Infiltration Rate with a Factor of Safety of 3  

Test Location Depth of Test Borehole 
(feet) 

Infiltration Rate 
(inch/hour) 

P-3 6 0.7 

P-4 6 0.8 

P-5 6 0.5 
 
 

Table 14 – Recommended Minimum Infiltration Facility Setback 

Setback from Distance 

Property lines & public right of way 5 feet 

Foundations the greater of 15 feet or a 1:1 plane drawn up from the 
bottom of foundation 

Seasonal high groundwater 10 feet minimum depth from invert of infiltration device 

Face of slope the greater of 5 feet or one half of the slope height 

Water wells 100 feet 
 

 
6.14. Drainage Control 

 
The control of surface water is essential to the satisfactory performance of proposed structures and 
site improvements.  Surface water should be controlled so that conditions of uniform moisture are 
maintained beneath the improvements, even during periods of heavy rainfall. The following 
recommendations are considered minimal: 

• Ponding and areas of low flow gradients should be avoided. 

• If bare soil within 5 feet of the structure is not avoidable, then a gradient of 5 percent or more 
should be provided sloping away from the improvement. Corresponding paved surfaces 
should be provided with a gradient of at least 1 percent. 

• The remainder of the unpaved areas should be provided with a drainage gradient of at least 
2 percent. 

• Positive drainage devices, such as graded swales, paved ditches, and/or catch basins 
should be employed to accumulate and to convey water to appropriate discharge points. 

• Concrete walks and flatwork should not obstruct the free flow of surface water. 

• Brick flatwork should be sealed by mortar or be placed over an impermeable membrane. 

• Area drains should be recessed below grade to allow free flow of water into the basin. 
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• Enclosed raised planters should be sealed at the bottom and provided with an ample flow 
gradient to a drainage device. Recessed planters and landscaped areas should be provided 
with area inlet and subsurface drain pipes. 

• Planters should not be located adjacent to the structures wherever possible.  If planters are 
to be located adjacent to the structures, the planters should be positively sealed, should 
incorporate a subdrain, and should be provided with free discharge capacity to a drainage 
device. 

• Planting areas at grade should be provided with positive drainage. Wherever possible, the 
grade of exposed soil areas should be established above adjacent paved grades.  Drainage 
devices and curbing should be provided to prevent runoff from adjacent pavement or walks 
into planted areas. 

• Gutter and downspout systems should be provided to capture discharge from roof areas.  
The accumulated roof water should be conveyed to off-site disposal areas by a pipe or 
concrete swale system. 

Landscape watering should be performed judiciously to preclude either soaking or desiccation of 
soils.  The watering should be such that it just sustains plant growth without excessive watering. 
Sprinkler systems should be checked periodically to detect leakage and they should be turned off 
during the rainy season. 
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7. DESIGN REVIEW AND CONSTRUCTION MONITORING 

Geotechnical review of plans and specifications is of paramount importance in engineering practice.  
The poor performance of many structures has been attributed to inadequate geotechnical review of 
construction documents.  Additionally, observation and testing of the subgrade will be important to the 
performance of the proposed development.  The following sections present our recommendations 
relative to the review of construction documents and the monitoring of construction activities. 

7.1. Plans and Specifications  

The design plans and specifications should be reviewed by Twining, Inc. prior to bidding and 
construction, as the geotechnical recommendations may need to be reevaluated in the light of the 
actual design configuration and loads.  This review is necessary to evaluate whether the 
recommendations contained in this report and future reports have been properly incorporated into 
the project plans and specifications.  Based on the work already performed, this office is best 
qualified to provide such review.  

7.2. Preconstruction Surveys 

We recommend that preconstruction surveys be performed on the adjacent improvements prior to 
commencement of excavation activities for the subject project.  The surveys should include written 
and photographic (or videographic) documentation of the existing conditions, as well as performance 
of floor level surveys or establishment of elevation monuments.  Documentation of other structures 
and sensitive instruments within approximately 50 feet of the excavation(s) should also be 
performed. 

7.3. Construction Monitoring 
 

Site preparation, removal of unsuitable soils, assessment of imported fill materials, fill placement, 
foundation installation, and other site grading operations should be observed and tested, as 
appropriate.  The substrata exposed during the construction may differ from that encountered in the 
test excavations.  Continuous observation by a representative of Twining, Inc. during construction 
allows for evaluation of the soil conditions as they are encountered and allows the opportunity to 
recommend appropriate revisions where necessary.    
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8. LIMITATIONS 

The recommendations and opinions expressed in this report are based on Twining, Inc.’s review of 
available background documents, on information obtained from field explorations, and on laboratory 
testing.  It should be noted that this study did not evaluate the possible presence of hazardous materials 
on any portion of the site.  In the event that any of our recommendations conflict with recommendations 
provided by other design professionals, we should be contacted to aid in resolving the discrepancy. 

Due to the limited nature of our field explorations, conditions not observed and described in this report 
may be present on the site. Uncertainties relative to subsurface conditions can be reduced through 
additional subsurface exploration. Additional subsurface evaluation and laboratory testing can be 
performed upon request. It should be understood that conditions different from those anticipated in this 
report may be encountered during grading operations, for example, the extent of removal of unsuitable 
soil, and that additional effort may be required to mitigate them. 

Site conditions, including groundwater elevation, can change with time as a result of natural processes 
or the activities of man at the subject site or at nearby sites.  Changes to the applicable laws, regulations, 
codes, and standards of practice may occur as a result of government action or the broadening of 
knowledge. The findings of this report may, therefore, be invalidated over time, in part or in whole, by 
changes over which Twining, Inc. has no control.  

Twining’s recommendations for this site are, to a high degree, dependent upon appropriate quality 
control of subgrade preparation, fill placement, and foundation construction.  Accordingly, the 
recommendations are made contingent upon the opportunity for Twining to observe grading operations 
and foundation excavations for the proposed construction.  If parties other than Twining are engaged to 
provide such services, such parties must be notified that they will be required to assume complete 
responsibility as the geotechnical engineer of record for the geotechnical phase of the project by 
concurring with the recommendations in this report and/or by providing alternative recommendations. 

This document is intended to be used only in its entirety.  No portion of the document, by itself, is 
designed to completely represent any aspect of the project described herein.  Twining should be 
contacted if the reader requires additional information or has questions regarding the content, 
interpretations presented, or completeness of this document. 

This report has been prepared for the exclusive use by the client and its agents for specific application 
to the proposed project.  Land use, site conditions, or other factors may change over time, and additional 
work may be required with the passage of time.  Based on the intended use of this report and the nature 
of the new project, Twining may require that additional work be performed and that an updated report 
be issued.  Non-compliance with any of these requirements by the Client or anyone else will release 
Twining from any liability resulting from the use of this report by any unauthorized party. 

Twining performed its evaluation using the degree of care and skill ordinarily exercised under similar 
circumstances by reputable geotechnical professionals with experience in this area in similar soil 
conditions.  No other warranty, either express or implied, is made as to the conclusions and 
recommendations contained in this report. 
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Notes: 1. See Figure 3 and Table 1 for well locations.
2. Data is from WMWD (2012) and CDWR (2019) before and after the end of 2011, respectively.
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Note: See Table 6 of the report for ordinates of the various curves.
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Appendix A  
Field Exploration 

General 
 
The field exploration was conducted between November 2, 2019 and March 13, 2021 and 
consisted of drilling, testing, sampling, and logging 13 exploratory hollow-stem-auger (HSA) 
borings (B-1 through B-13) for the tower, 2 HSA borings for the generator pad (GP-1 and GP-2), 
and 2 HSA borings for the propane tank (PT-1 and PT-2). The field exploration also included 3 
hand-auger borings (P-3 through P-5) for percolation testing for the tower site.  

The HSA borings were advanced to approximate depths of 31.5 to 91.5 feet below ground surface 
(bgs) for the tower, approximately 51.5 feet bgs for the generator pad, and approximately 21.5 
feet bgs for the propane tank.  Drilling operation for the HSA borings was performed by 2R drilling 
of Chino, California using a RAM 5500 and a CME-75 truck-mounted drill rigs equipped with 8-
inch diameter hollow-stem-augers. Borings P-3 through P-5 were advanced to a depth of 
approximately 6 feet bgs using a 5-inch diameter hand auger. 
 
The approximate locations of the borings are shown on Figure 2.   

Drilling and Sampling 

An explanation of the boring logs is presented as Figure A-1.  The boring logs are presented as 
Figures A-2 through A-21.  The boring logs describe the earth materials encountered, samples 
obtained, and show the field and laboratory tests performed. The logs also show the boring 
number, drilling date, and the name of the logger and drilling subcontractor.  The borings were 
logged by an engineer using the Unified Soil Classification System under the supervision of a 
registered California Geotechnical Engineer.  The boundaries between soil types shown on the 
logs are approximate because the transition between different soil layers may be gradual.  Drive 
and bulk samples of representative earth materials were obtained from the borings. 

Disturbed samples were obtained from select depths using a Standard Penetration Test (SPT) 
sampler. This sampler consists of a 2-inch O.D., 1.4-inch I.D. split barrel shaft with room for liner 
but liner was not used.  Soil samples obtained by the SPT sampler were retained in plastic bags.  
A California modified sampler was also used to obtain drive samples of the soils from select 
depths.  This sampler consists of a 3-inch outside diameter (O.D.), 2.4-inch inside diameter (I.D.) 
split barrel shaft. The samples were retained in brass rings for laboratory testing.   

When the boring was drilled to a select depth, the sampler was lowered to the bottom of the 
boring and then driven a total of 18-inches into the soil using an automatic hammer weighing 140 
pounds dropped from a height of 30 inches. The number of blows required to drive the samplers 
the final 12 inches is presented on the boring logs.   

Groundwater was encountered at approximately 57.5 feet bgs in boring B-5. Upon completion of 
the borings or percolation testing, the boreholes were backfilled with drilled soil cuttings, and the 
surface was repaired to match existing conditions. 

Percolation Testing 

Percolation testing was performed on February 12 and 13, 2020 in the hand auger borings (P-3 
through P-5) in accordance with the procedures of the Riverside County Design Handbook for 
Low Impact Development Best Management Practices.  After installing pipe and filter rock, the 
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boreholes were filled with water to approximately one foot bgs and presoaked for two consecutive 
25-minute sessions prior to testing.  At the end of each presoak session, more than 6 inches of 
water level drop was observed in the borings.  
 
After presoaking, the boreholes were filled with water again, and measurements were recorded. 
The last reading was used to determine the percolation rate at each test location.  
 
Our calculated infiltration rates with a factor safety of 3 are presented in Table A-1 below. Detailed 
test data is attached at the end of this appendix. 
 
 

Table A-1  – Infiltration Rate with a Factor of Safety of 3  

Test Location Depth of Test Borehole 
(feet) 

Infiltration Rate 
(inch/hour) 

P-3 6 0.7 

P-4 6 0.8 

P-5 6 0.5 
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EXPLANATION FOR LOG OF BORINGS

Sample
Symbol

Very Dense

<4 0 - 15 Very Soft <2

4 - 10

10 - 30 35 - 65

>50

Dense

SPT
(blows/ft)

Very Loose

FINE-GRAINED SOILS

Relative
Density

Loose

Medium Dense

DescriptionSample Type

15 - 35 Soft 2 - 4

Medium Stiff 4 - 8

30 - 50 65 - 85 Stiff 8 - 15

85 - 100 Very Stiff 15 - 30

>30Hard

Relative
Density (%)

Consistency SPT
(blows/ft)

ATT
C
CORR
DS
EI
GS
K
MAX

O
RV
SE
SG
TX
UC

Atterberg Limits
Consolidation
Corrosivity Series
Direct Shear
Expansion Index
Grain Size Distribution
Permeability
Moisture/Density
(Modified Proctor)
Organic Content
Resistance Value
Sand Equivalent
Specific Gravity
Triaxial Compression
Unconfined Compression

NOTE: SPT blow counts based on 140 lb. hammer falling 30 inches

SPT

California Modified

Bulk

Thin-Walled Tube

1.4 in I.D., 2.0 in. O.D. driven sampler

2.4 in. I.D., 3.0 in. O.D. driven sampler

Retrieved from soil cuttings

Pitcher or Shelby Tube

COARSE-GRAINED SOILS LABORATORY TESTING
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FIGURE A-1
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WELL-GRADED SANDS, GRAVELLY SANDS, LITTLE
OR NO FINES

SILTY SANDS, SAND - SILT MIXTURES
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INORGANIC SILTS AND VERY FINE SANDS, ROCK
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MIXTURES, LITTLE OR NO FINES

PEAT, HUMUS, SWAMP SOILS WITH HIGH
ORGANIC CONTENTS

ORGANIC CLAYS OF MEDIUM TO HIGH
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121.8

124.6

114.0

6 inches of Portland cement concrete over 5 inches of base
Sandy lean CLAY; reddish brown; slightly moist

-- same; stiff

-- same; stiff

-- same; hard

Sandy SILT; stiff; grey; slightly moist

-- same; very stiff

Sandy lean CLAY; stiff; brown; slightly moist
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BORING NO. B-1DATE DRILLED 11/9/19



98.2

107.1

Sandy lean CLAY; stiff; brown; slightly moist (continued)
-- same; very stiff

-- same; stiff; light brown with orange oxidation staining

Silty SAND; dense; light brown with some orange grains; slightly
moist

-- same; medium dense

Total Depth = 51.5 feet
Backfilled on 11/9/2019
Groundwater not encountered.
Borehole filled with cuttings at completion.
Surface patched with PCC.
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126.8

100.4

103.1

5 inches of Portland cement concrete over 6 inches of base
Sandy lean CLAY; reddish brown; slightly moist

-- same; medium stiff

-- same; hard; brown

Sandy SILT; hard; greyish brown; slightly moist

-- same; hard

Silty SAND; dense; light brown; slightly moist

Sandy lean CLAY; very stiff; brown; slightly moist

Total Depth = 31.5 feet
Backfilled on 11/9/2019
Groundwater not encountered.
Borehole filled with cuttings at completion.
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Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California

DESCRIPTION
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LOG OF BORING

REPORT DATE
March 2021

DEPTH TO GROUNDWATER (ft.) N/E

FIGURE A - 3

DRIVE WEIGHT 140 lbs.
DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches
BORING NO. B-2DATE DRILLED 11/9/19



100.3

117.9

104.3

8 inches of asphalt concrete over 6 inches of base
Sandy lean CLAY; reddish brown; slightly moist; mostly fine sand

-- same; stiff

Lean CLAY with sand; very stiff; light brown

-- same; hard

Well graded SAND with silt; dense; light brown; slightly moist

Sandy lean CLAY; hard; light brown; slightly moist

-- same; very stiff
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Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California

DESCRIPTION
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LOG OF BORING

REPORT DATE
March 2021

DEPTH TO GROUNDWATER (ft.) N/E

FIGURE A - 4

DRIVE WEIGHT 140 lbs.
DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches
BORING NO. B-3DATE DRILLED 11/2/19



104.8

104.0

Silty SAND; very dense; light brown; slightly moist

-- same; dense; light brown with some red; fine sand

-- same; dense; with some oxidation staining

SILT with sand; stiff; greyish brown; slightly moist

Total Depth = 51.5 feet
Backfilled on 11/2/2019
Groundwater not encountered.
Borehole filled with cuttings at completion.
Surface patched with cold-patch asphalt.

SM

SM

SM

ML#200, ATT

32/50
for 6"

38

65

21

15.5

9.1

683

678

673

668

663

658

653

PROJECT NO.
190919.3

LOGGED BY DHC

SURFACE ELEVATION (ft.) 723  +(MSL)

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California

DESCRIPTION
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LOG OF BORING

REPORT DATE
March 2021

DEPTH TO GROUNDWATER (ft.) N/E

FIGURE A - 4

DRIVE WEIGHT 140 lbs.
DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches
BORING NO. B-3DATE DRILLED 11/2/19



121.8

101.3

108.6

4 inches of asphalt concrete over 12 inches of base

Sandy lean CLAY; reddish brown; slightly moist to dry

-- same; stiff

Lean CLAY with sand; hard; reddish brown; slightly moist to dry

Sandy lean CLAY; very stiff; light brown; dry to slightly moist

Well graded SAND; very dense; light brown; dry to slightly moist

Sandy lean CLAY; very stiff; brown; slightly moist

SILT with sand; very stiff; brown; slightly moist

Total Depth = 31.5 feet
Backfilled on 11/3/2019
Groundwater not encountered.
Borehole filled with cuttings at completion.
Surface patched with cold-patch asphalt.
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Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California

DESCRIPTION
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LOG OF BORING

REPORT DATE
March 2021

DEPTH TO GROUNDWATER (ft.) N/E

FIGURE A - 5

DRIVE WEIGHT 140 lbs.
DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches
BORING NO. B-4DATE DRILLED 11/3/19



118.5

113.4

122.7

4.5 inches of asphalt concrete over 2 inches of base
Sandy lean CLAY; reddish brown; slightly moist

-- same; medium stiff

-- same; hard; brown; with tan mottling; dry to slightly moist

--same; very stiff; light brown with khakhi mottling; slightly moist;
some caliche nodules

Poorly graded SAND with silt; dense; light brown; dry to slightly
moist; with some fine gravel

Lean CLAY with sand; stiff; brown; slightly moist

Silty SAND; dense; light brown; slightly moist

CL

CL

CL

CL

SP-SM

CL

SM

UC

DS

6

20/50
for 6"

17

51

14

55

14.9

1.2

4.2

718

713

708

703

698

693

688

PROJECT NO.
190919.3

LOGGED BY DHC

SURFACE ELEVATION (ft.) 723  +(MSL)

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California
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March 2021

DEPTH TO GROUNDWATER (ft.) 57.5

FIGURE A - 6

DRIVE WEIGHT 140 lbs.
DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches
BORING NO. B-5DATE DRILLED 12/8/19



97.1

101.8

128.2

Silty SAND; dense; light brown; slightly moist (continued)
-- same; dense

Lean CLAY with sand; very stiff; tan with orange oxidation
staining; slightly moist

Poorly graded SAND with silt; dense; light brown; some fine
gravel

Silty SAND; dense; tan with orange oxidation staining; slightly
moist

Poorly graded SAND with silt; light brown; some fine gravel; wet

Poorly graded SAND; dense; light brown with brown, black, and
red; wet
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SM

CL

SP-SM

SM

SP-SM

SP

#200

33

24

38

50 for
2"

22

28/50
for 6"

23.7

4.4

9.4

683

678

673

668

663

658

653

PROJECT NO.
190919.3

LOGGED BY DHC

SURFACE ELEVATION (ft.) 723  +(MSL)

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California
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REPORT DATE
March 2021

DEPTH TO GROUNDWATER (ft.) 57.5

FIGURE A - 6

DRIVE WEIGHT 140 lbs.
DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches
BORING NO. B-5DATE DRILLED 12/8/19



Silty SAND; medium dense; light brown; wet

No recovery; dense

-- same; dense

Total Depth = 91.5 feet
Backfilled on 12/8/2019
Groundwater encountered at approximately 57.5 feet bgs.
Borehole filled with cuttings at completion.

SM

SM

15

50  for
4"

43

648

643

638

633

628

623

618

PROJECT NO.
190919.3

LOGGED BY DHC
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Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California

DESCRIPTION
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FIGURE A - 6

DRIVE WEIGHT 140 lbs.
DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches
BORING NO. B-5DATE DRILLED 12/8/19



117.2

118.9

102.9

5 inches of asphalt concrete over 7 inches of base
Sandy lean CLAY; reddish brown; slightly moist; fine sand

-- same; stiff

-- same; hard

-- same; very stiff; greyish brown; slightly moist; fine sand

-- same; hard

Lean CLAY with sand; very stiff; brown; slightly moist

Silty SAND; dense; light brown; slightly moist
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Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California
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March 2021

DEPTH TO GROUNDWATER (ft.) N/E

FIGURE A - 7

DRIVE WEIGHT 140 lbs.
DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches
BORING NO. B-6DATE DRILLED 11/2/19



100.2

Well graded SAND with silt; light brown to red to black; slightly
moist

Lean CLAY with sand; very stiff; brown; slightly moist

-- same; hard

No recovery

Total Depth = 51.5 feet
Backfilled on 11/2/2019
Groundwater not encountered.
Borehole filled with cuttings at completion.
Surface patched with cold-patch asphalt.
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Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California
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REPORT DATE
March 2021

DEPTH TO GROUNDWATER (ft.) N/E

FIGURE A - 7

DRIVE WEIGHT 140 lbs.
DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches
BORING NO. B-6DATE DRILLED 11/2/19



119.8

113.5

118.1

7 inches of asphalt concrete with no base
Sandy lean CLAY; reddish brown; slightly moist

-- same; very stiff

Lean CLAY with sand; hard; light brown with white streaks; dry to
slightly moist

-- same; hard

Silty SAND; medium dense; light brown; dry to slightly moist

Well graded SAND with silt; medium dense; brown; slightly moist

Sandy lean CLAY; stiff; brown; slightly moist

Total Depth = 31.5 feet
Backfilled on 11/3/2019
Groundwater not encountered.
Borehole filled with cuttings at completion.
Surface patched with cold-patch asphalt.
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DEPTH TO GROUNDWATER (ft.) N/E

FIGURE A - 8

DRIVE WEIGHT 140 lbs.
DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches
BORING NO. B-7DATE DRILLED 11/3/19



117.9

94.9

103.1

Sandy lean CLAY; brown; wet

-- same; medium stiff

Lean CLAY with sand; very stiff; reddish brown; moist

Sandy lean CLAY; very stiff; light brown; slightly moist

Sandy SILT; very stiff; greyish brown; slightly moist

Sandy lean CLAY; stiff; brown; slightly moist

-- same; very stiff
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Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California
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March 2021
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FIGURE A - 9

DRIVE WEIGHT 140 lbs.
DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches
BORING NO. B-8DATE DRILLED 11/3/19



108.1

102.1

Well graded SAND; dense; light brown; slightly moist

Well graded SAND with silt; dense; light brown; dry to slightly
moist

-- same; dense

-- same; very dense

Total Depth = 51.5 feet
Backfilled on 11/3/2019
Groundwater not encountered.
Borehole filled with cuttings at completion.
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FIGURE A - 9

DRIVE WEIGHT 140 lbs.
DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches
BORING NO. B-8DATE DRILLED 11/3/19



116.7

108.0

108.1

Sandy lean CLAY; reddish brown; moist

--same; loose

--same; stiff

-- same; stiff; with approximately 10% gravel

SILT with sand; very stiff; light brown; slightly moist

Silty SAND; medium dense; light brown; slightly moist

Sandy lean CLAY; very stiff; brown; slightly moist

Total Depth = 31.5 feet
Backfilled on 11/3/2019
Groundwater not encountered.
Borehole filled with cuttings at completion.
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FIGURE A - 10

DRIVE WEIGHT 140 lbs.
DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches
BORING NO. B-9DATE DRILLED 11/3/19



114.9

110.1

106.1

Sandy lean CLAY; reddish brown; slightly moist

-- same; stiff

-- same; medium stiff; brown

-- same; very stiff

Sandy SILT; very stiff; brown; slightly moist

Sandy lean CLAY; very stiff; brown; slightly moist

-- same; very stiff

Total Depth = 31.5 feet
Backfilled on 11/2/2019
Groundwater not encountered.
Borehole filled with cuttings at completion.
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Kaiser Permanente Riverside Medical Center
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FIGURE A - 11

DRIVE WEIGHT 140 lbs.
DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches
BORING NO. B-10DATE DRILLED 11/2/19



119.1

100.1

110.8

6.5 inches of Portland cement concrete over 6 inches of base
Sandy lean CLAY; reddish brown; moist

-- same; soft

-- same; very stiff

SILT; very stiff; light brown; slightly moist

-- same; very stiff; caliche nodules

Sandy lean CLAY; very stiff; brown; slightly moist

-- thin layer of reddish brown silty sand

Sandy SILT; very stiff; brown; slightly moist

Total Depth = 31.5 feet
Backfilled on 12/7/2019
Groundwater not encountered.
Borehole filled with cuttings at completion.
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FIGURE A - 12

DRIVE WEIGHT 140 lbs.
DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches
BORING NO. B-11DATE DRILLED 12/7/19



121.8

117.4

114.8

6 inches of Portland cement concrete over 6 inches of base
Sandy lean CLAY; reddish brown; slightly moist

-- same; stiff

-- same; hard

Silty SAND; dense; light grey; dry to slightly moist

-- same; dense

--same; dense; light brown; slightly moist

-- same; medium dense

Total Depth = 31.5 feet
Backfilled on 11/9/2019
Groundwater not encountered.
Borehole filled with cuttings at completion.
Surface patched with PCC.
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FIGURE A - 13

DRIVE WEIGHT 140 lbs.
DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches
BORING NO. B-12DATE DRILLED 11/9/19



113.9

122.5

115.8

6.5 inches of Portland cement concrete over 6 inches of base
Lean CLAY with sand; reddish brown; moist

-- same; stiff

-- same; stiff

Sandy SILT; hard; reddish brown with light brown mottling;
slightly moist; some caliche nodules

-- same; stiff; light brown with tan mottling; some caliche nodules

Poorly graded SAND; medium dense; reddish brown; slightly
moist

Sandy lean CLAY; stiff; reddish brown; slightly moist

Total Depth = 31.5 feet
Backfilled on 12/7/2019
Groundwater not encountered.
Borehole filled with cuttings at completion.
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DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches
BORING NO. B-13DATE DRILLED 12/7/19



129.3

106.7

106.1

7 inches of asphalt over 6 inches of base

FILL Clayey SAND; reddish brown; slightly moist; with
approximately 10% gravel

ALLUVIUM Sandy SILT; reddish brown; slightly moist

Sandy Lean CLAY; medium brown; very stiff; slightly moist

-- same; reddish to medium brown; hard

Silty SAND; light brown; medium dense; slightly moist

SILT with sand; light brown; very stiff; slightly moist

Lean CLAY with sand; medium to dark brown; stiff; slightly moist

Sandy SILT; medium brown; hard; slightly moist; with
approximately 2% fine gravel
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Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California
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FIGURE A - 15

DRIVE WEIGHT 140 lbs.

DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches
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111.4

112.8

Poorly Graded SAND with silt; light brown; medium dense;
slightly moist; with approximately 2% fine gravel

Silty SAND; light brown to gray; dense; slightly moist

Poorly Graded SAND with silt; light brown; dense; slightly moist

-- same; dense

Total Depth = 51.5 feet
Backfilled on 3/13/2021
Groundwater not encountered.
Backfilled with neat cement grout at completion.
Surface patched with PCC.
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Kaiser Permanente Riverside Medical Center

Riverside, California
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FIGURE A - 15

DRIVE WEIGHT 140 lbs.

DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches
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124.1

115.5

113.4

4 inches of asphalt over 7 inches of base

FILL Sandy lean CLAY; reddish brown; slightly moist; with
approximately 10% fine gravel

ALLUVIUM Sandy Lean CLAY; reddish brown; slightly moist

-- same; very stiff

-- same; light to medium brown; very stiff

Silty SAND; light brown; medium dense; slightly moist

Sandy SILT; light brown to gray; very stiff; slightly moist

Sandy Lean CLAY; medium to light brown; very stiff; slightly
moist

Silty SAND; light brown; medium dense; slightly moist
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PROJECT NO.
190919.3

LOGGED BY CDD

SURFACE ELEVATION (ft.) 724  +(MSL)

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California
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March 2021
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FIGURE A - 16

DRIVE WEIGHT 140 lbs.

DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches

BORING NO. GP-2
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109.7

112.3

Poorly Graded SAND with silt; light brown; very dense; slightly
moist

-- same; dense

-- same; very dense

-- same; dense; moist; with approximately 5% fine gravel

Total Depth = 51.5 feet
Backfilled on 3/13/2021
Groundwater not encountered.
Backfilled with neat cement grout at completion.
Surface patched with PCC.
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190919.3

LOGGED BY CDD

SURFACE ELEVATION (ft.) 724  +(MSL)

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California
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FIGURE A - 16

DRIVE WEIGHT 140 lbs.

DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches

BORING NO. GP-2
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125.9

110.2

6 inches of asphalt over 6 inches of base

FILL Clayey SAND; reddish brown; slightly moist

ALLUVIUM Silty SAND; reddish brown; slightly moist

-- same; medium brown; medium dense

-- same; medium dense

-- same; dense

Sandy SILT; medium brown; very stiff; slightly moist

Total Depth = 21.5 feet
Backfilled on 3/13/2021
Groundwater not encountered.
Backfilled with neat cement grout at completion.
Surface patched with PCC.
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LOGGED BY CDD

SURFACE ELEVATION (ft.) 724  +(MSL)

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California
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FIGURE A - 17

DRIVE WEIGHT 140 lbs.

DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches
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121.7

FILL Sandy Lean CLAY; reddish brown; slightly moist

ALLUVIUM Silty SAND; medium brown; slightly moist

Sandy Lean CLAY, reddish brown, slightly moist

-- same; hard

Sandy SILT; medium brown to gray; hard; slightly moist

Sandy Lean CLAY; medium brown; hard; dry

Total Depth = 21.5 feet
Backfilled on 3/13/2021
Groundwater not encountered.
Backfilled with cuttings.
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LOGGED BY CDD

SURFACE ELEVATION (ft.) 730  +(MSL)

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California
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FIGURE A - 18

DRIVE WEIGHT 140 lbs.

DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches

BORING NO. PT-2
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Sandy lean CLAY; yellowish brown; slightly moist

-- turns reddish brown

Total Depth = 6.0 feet
Backfilled on 2/12/2020
Groundwater not encountered.
Hole backfilled with cuttings.
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PROJECT NO.
190919.3

LOGGED BY DHC

SURFACE ELEVATION (ft.) 723  +(MSL)

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California
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LOG OF BORING

REPORT DATE
March 2021

DEPTH TO GROUNDWATER (ft.) N/E

FIGURE A - 19

DRIVE WEIGHT

DRILLING METHOD 5" Hand Auger DRILLER Twining, Inc.
DROP

BORING NO. P-3DATE DRILLED 2/12/2020



Sandy lean CLAY; reddish brown; slightly moist

Total Depth = 6.0 feet
Backfilled on 2/12/2020
Groundwater not encountered.
Hole backfilled with cuttings.
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PROJECT NO.
190919.3

LOGGED BY DHC

SURFACE ELEVATION (ft.) 723  +(MSL)

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California

DESCRIPTION
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LOG OF BORING

REPORT DATE
March 2021

DEPTH TO GROUNDWATER (ft.) N/E

FIGURE A - 20

DRIVE WEIGHT

DRILLING METHOD 5" Hand Auger DRILLER Twining, Inc.
DROP

BORING NO. P-4DATE DRILLED 2/12/2020



Sandy lean CLAY; reddish brown; slightly moist

Total Depth = 6.0 feet
Backfilled on 2/12/2020
Groundwater not encountered.
Hole backfilled with cuttings.
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PROJECT NO.
190919.3

LOGGED BY DHC

SURFACE ELEVATION (ft.) 723  +(MSL)

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California
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March 2021

DEPTH TO GROUNDWATER (ft.) N/E

FIGURE A - 21

DRIVE WEIGHT

DRILLING METHOD 5" Hand Auger DRILLER Twining, Inc.
DROP

BORING NO. P-5DATE DRILLED 2/12/2020



Project : Project No. : Date : 3/31/2021

P-3 Tested by :

72

Length Width

6.5

Trial No. Start Time Stop Time Time Interval
(min.)

Initial Depth 
to Water 

(in.)

Final Depth to 
Water 
(in.)

Change in 
Water Level 

(in.)

Greater than 
or Equal to 6" 

? (Y/N)

1 7:00 AM 7:25 AM 25 15.6 50.4 34.8 Y

2 7:25 AM 7:50 AM 25 14.4 48.0 33.6 Y

∆t Ho Hf ∆H

Trial No. Start Time Stop Time Time Interval
(min.)

Initial Water 
Height 

(inches)

Final Water 
Height 

(inches)

Change in 
Water Level 

(inches)

Tested 
Infiltration 

Rate
1 7:52 AM 8:02 AM 10 63.00 34.80 28.20 5.44

2 8:02 AM 8:12 AM 10 63.60 44.40 19.20 3.37

3 8:12 AM 8:22 AM 10 64.80 45.60 19.20 3.29

4 8:22 AM 8:32 AM 10 62.40 46.80 15.60 2.71

5 8:32 AM 8:42 AM 10 63.60 50.40 13.20 2.20

6 8:42 AM 8:52 AM 10 63.60 51.00 12.60 2.08

7

8

9

10

11

12

13

14
15

Infiltration Rate with a factor of safety of 3 = 0.7 inch /hr

Sandy Soil Criteria Test*

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for
an additional hour with measurements taken every 10 minutes. Otherwise, pre-soak overnight. Obtain at least twelve
measurements per hole over at least six hours (approximately 30 minute intervals) with a precision of at least 0.25".

Test Hole Dimension (inches)

Diameter (if round) (inches) = Sides (if rectangular) =

Test Hole No.: DHC
Depth of Test Hole, DT (in): USCS Soil Classification : CL

Infiltration Rate Calculation Sheet
Kaiser Riverside Medical Cntr 190919.3



Project : Project No. : Date : 3/31/2021

P-4 Tested by :

72

Length Width

6.5

Trial No. Start Time Stop Time Time Interval
(min.)

Initial Depth 
to Water 

(in.)

Final Depth to 
Water 
(in.)

Change in 
Water Level 

(in.)

Greater than 
or Equal to 6" 

? (Y/N)

1 8:50 AM 9:15 AM 25 12.0 33.6 21.6 Y

2 9:15 AM 9:40 AM 25 13.2 35.4 22.2 Y

∆t Ho Hf ∆H

Trial No. Start Time Stop Time Time Interval
(min.)

Initial Water 
Height 

(inches)

Final Water 
Height 

(inches)

Change in 
Water Level 

(inches)

Tested 
Infiltration 

Rate
1 9:41 AM 9:51 AM 10 68.40 50.40 18.00 2.88

2 9:51 AM 10:01 AM 10 67.20 50.40 16.80 2.71

3 10:01 AM 10:11 AM 10 64.80 49.20 15.60 2.59

4 10:11 AM 10:21 AM 10 63.60 50.40 13.20 2.20

5 10:21 AM 10:31 AM 10 66.00 52.20 13.80 2.22

6 10:31 AM 10:41 AM 10 64.80 51.00 13.80 2.26

7

8

9

10

11

12

13

14
15

Infiltration Rate with a factor of safety of 3 = 0.8 inch /hr

Infiltration Rate Calculation Sheet
Kaiser Riverside Medical Cntr 190919.3

Test Hole No.: DHC
Depth of Test Hole, DT (in): USCS Soil Classification : CL

Sandy Soil Criteria Test*

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for
an additional hour with measurements taken every 10 minutes. Otherwise, pre-soak overnight. Obtain at least twelve
measurements per hole over at least six hours (approximately 30 minute intervals) with a precision of at least 0.25".

Test Hole Dimension (inches)

Diameter (if round) (inches) = Sides (if rectangular) =



Project : Project No. : Date : 3/31/2021

P-5 Tested by :

72

Length Width

6.5

Trial No. Start Time Stop Time Time Interval
(min.)

Initial Depth 
to Water 

(in.)

Final Depth to 
Water 
(in.)

Change in 
Water Level 

(in.)

Greater than 
or Equal to 6" 

? (Y/N)

1 11:38 AM 12:03 PM 25 14.4 45.0 30.6 Y

2 12:03 PM 12:28 PM 25 10.8 38.4 27.6 Y

∆t Ho Hf ∆H

Trial No. Start Time Stop Time Time Interval
(min.)

Initial Water 
Height 

(inches)

Final Water 
Height 

(inches)

Change in 
Water Level 

(inches)

Tested 
Infiltration 

Rate
1 12:29 PM 12:39 PM 10 64.80 38.40 26.40 4.84

2 12:39 PM 12:49 PM 10 64.20 41.40 22.80 4.08

3 12:49 PM 12:59 PM 10 63.00 36.60 26.40 5.01

4 12:59 PM 1:09 PM 10 66.00 54.00 12.00 1.90

5 1:09 PM 1:19 PM 10 65.40 53.40 12.00 1.92

6 1:19 PM 1:29 PM 10 63.00 53.40 9.60 1.56

7

8

9

10

11

12

13

14
15

Infiltration Rate with a factor of safety of 3 = 0.5 inch /hr

Sandy Soil Criteria Test*

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for
an additional hour with measurements taken every 10 minutes. Otherwise, pre-soak overnight. Obtain at least twelve
measurements per hole over at least six hours (approximately 30 minute intervals) with a precision of at least 0.25".

Test Hole Dimension (inches)

Diameter (if round) (inches) = Sides (if rectangular) =

Test Hole No.: DHC
Depth of Test Hole, DT (in): USCS Soil Classification : CL

Infiltration Rate Calculation Sheet
Kaiser Riverside Medical Cntr 190919.3



2883 East Spring Street 
Suite 300 
Long Beach CA 90806 

Tel  562.426.3355 
Fax 562.426.6424 

  

 

APPENDIX B 
LABORATORY TESTING 
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Appendix B  
Laboratory Testing 

 

Laboratory Moisture Content and Density Tests 
The moisture content and dry densities of selected driven samples obtained from the exploratory 
borings were evaluated in general accordance with the latest version of ASTM D 2937. The 
results are shown on the boring logs in Appendix A, and also summarized in Table B-1. 

No. 200 Wash Sieve 

The amount of fines passing the No. 200 sieve was evaluated in accordance with ASTM D 1140.  
The results are presented in Table B-2. 

Grain Size Analysis 

The grain size analysis was evaluated in accordance with ASTM D 422.  The results are 
presented in Figure B-1. 

Atterberg Limits 

Tests were performed on selected representative fine-grained soil samples to evaluate the liquid 
limit, plastic limit, and plasticity index in general accordance with ASTM D 4318. These test 
results were utilized to evaluate the soil classification in accordance with the Unified Soil 
Classification System. The test results are summarized in on Figures B-2 and B-3 and Table B-
3. 

Resistance Value (R-value) 

R-value testing was performed on a select bulk sample of the near-surface soils encountered at 
the site.  The test was performed in general accordance with ASTM D 2844.  The result is 
summarized in Table B-4. 

Expansion Index 
The expansion index of a select soil sample was evaluated in general accordance with ASTM D 
4829. The specimen was molded under a specified compactive energy at approximately 50 
percent saturation. The prepared 1-inch thick by 4-inch diameter specimen was loaded with a 
surcharge of 144 pounds per square foot and was inundated with tap water. Readings of 
volumetric swell were made for a period of 24 hours. The result of expansion index test is 
presented in Table B-5. 

Maximum Density and Optimum Moisture 
Modified Proctor testing was performed on near-surface soils to determine the maximum dry 
density and optimum water content for compaction.  The test was performed in accordance with 
ASTM D 1557 Method A. Test results are attached to this appendix as Figure B-4. 

Direct Shear 
Direct shear tests were performed on representative soil samples in general accordance with the 
latest version of ASTM D 3080 to evaluate the shear strength characteristics of the selected 
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materials. The samples were inundated during shearing to represent adverse field conditions.  
Test results are presented on Figures B-5 through B-13. 

Consolidation 
Consolidation tests were performed on select modified-California soil samples in general 
accordance with the latest version of ASTM D2435. The samples were inundated during testing 
to represent adverse field conditions. The percent consolidation for each load cycle was recorded 
as a ratio of the amount of vertical compression to the original height of the sample. The testing 
was performed by the geotechnical laboratory of Twining and the laboratory of Hushmand 
Associates, Inc. (HAI) of Irvine, California.  The results of the tests by Twining are presented in 
Figures B-14 through B-22 and those by HAI in HAI’s laboratory test sheets and graphs included 
in this appendix. 

Unconfined Compression 
Unconfined compression (UC) testing was conducted to assess unconfined compression 
strength of site soils. The testing was performed using strain-controlled application of the axial 
load on representative relatively undisturbed samples. The testing was performed by the 
laboratory of Hushmand Associates, Inc. (HAI) of Irvine, California in general accordance with 
ASTM D2166.  At the time of testing, the moisture content and dry density of each sample were 
measured. Stress-strain measurements were also plotted for the UC tests. Test results are 
presented in HAI’s laboratory test sheets and graphs included in this appendix. The UC strengths 
of the samples are summarized on Table B-6. 

Corrosivity 
Soil pH and resistivity tests were performed by Anaheim Test Lab, Inc. (ATLI) of Anaheim, 
California on a representative soil sample. The resistivity of the soil assumes saturated soil 
conditions. The chloride and sulfate contents of the selected samples were evaluated in general 
accordance with the latest versions of Caltrans test methods CT417, CT422, and CT 643. The 
test results are presented on Table B-7 and the ATLI reports included in this appendix. 
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Table B-1 
Moisture Content and Dry Density 

Boring No. Depth (feet) Moisture Content (%) Dry Density (pcf) 
B-1 5 11.9 121.8 
B-1 15 11.7 124.6 
B-1 25 17.3 114.0 
B-1 35 22.5 98.2 
B-1 45 2.8 107.1 
B-2 10 9.7 126.8 
B-2 20 20.2 100.4 
B-2 30 23.1 103.1 
B-3 5 9.7 100.3 
B-3 15 3.1 117.9 
B-3 25 2.5 104.3 
B-3 35 15.5 104.8 
B-3 45 9.1 104.0 
B-4 10 6.6 121.8 
B-4 20 1.2 101.3 
B-4 30 13.8 108.6 
B-5 10 14.9 118.5 
B-5 20 1.2 113.4 
B-5 30 4.2 122.7 
B-5 40 23.7 97.1 
B-5 50 4.4 101.8 
B-5 60 9.4 128.2 
B-6 10 7.9 117.2 
B-6 20 7.0 118.9 
B-6 30 2.8 102.9 
B-6 40 18.0 100.2 
B-7 5 9.7 119.8 
B-7 15 9.9 113.5 
B-7 25 9.7 118.1 
B-8 10 14.8 117.9 
B-8 20 26.3 94.9 
B-8 30 21.5 103.1 
B-8 40 13.6 108.1 
B-8 50 3.2 102.1 
B-9 5 12.5 116.7 
B-9 15 14.5 108.0 
B-9 25 20.6 108.1 
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B-10 10 14.6 114.9 
B-10 20 13.8 110.1 
B-10 30 19.3 106.1 
B-11 10 12.8 119.1 
B-11 20 25.0 100.1 
B-11 30 18.3 110.8 
B-12 10 11.3 121.8 
B-12 20 5.9 117.4 
B-12 30 10.8 114.8 
B-13 5 16.4 113.9 
B-13 15 10.5 122.5 
B-13 25 4.6 115.8 
GP-1 10 8.6 129.3 
GP-1 20 16.5 106.7 
GP-1 30 12.6 106.1 
GP-1 40 5.5 111.4 
GP-1 50 13.6 112.8 
GP-2 5 7.1 124.1 
GP-2 15 3.8 115.5 
GP-2 25 16.4 113.4 
GP-2 35 1.6 109.7 
GP-2 45 2.1 112.3 
PT-1 5 8.4 125.9 
PT-1 15 5.6 110.2 
PT-2 15 2.6 121.7 
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Table B-2 
Number 200 Wash Results  

Boring No. Depth (feet) Percent Passing #200 
B-1 20 68.5 
B-2 5 53.4 
B-3 10 75.9 
B-3 20 5.1 
B-3 30 63.6 
B-3 50 81.7 
B-4 10 83.8 
B-4 15 65.1 
B-5 45 7.5 
B-6 5 64.8 
B-6 15 70.0 
B-6 25 82.2 
B-6 40 71.7 
B-7 10 78.1 
B-8 20 68.3 
B-8 35 4.8 
B-8 45 6.5 
B-10 5 58.9 
B-10 15 68.9 
B-10 25 55.1 
B-12 25 19.4 
B-13 20 67.4 
GP-1 20 77.7 
GP-1 35 9 
GP-1 45 6.4 
GP-2 Bulk 54.7 
GP-2 10 58.7 
GP-2 30 48.7 
GP-2 40 11.0 
PT-1 10 48.9 
PT-1 20 62.1 
PT-2 Bulk 49.5 
PT-2 20 55.3 
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Table B-3 
Atterberg Limits Results  

Boring 
No. 

Depth 
(feet) 

Liquid 
Limit 

Plastic 
Limit 

Plasticity 
Index 

U.S.C.S. Classification 

B-1 20 NP NP NP Sandy Silt (ML) 
B-3 10 30 17 13 Lean Clay with Sand (CL) 
B-3 30 30 21 9 Sandy Lean Clay (CL) 
B-3 50 NP NP NP Silt with Sand (ML) 
B-4 15 29 21 8 Sandy Lean Clay (CL) 
B-6 25 30 16 14 Lean Clay with Sand (CL) 
B-6 40 41 26 15 Lean Clay with Sand (CL) 
B-7 10 28 17 11 Lean Clay with Sand (CL) 
B-8 20 42 27 15 Sandy Silt (ML) 
B-10 5 26 18 8 Sandy Lean Clay (CL) 
B-10 15 28 18 10 Sandy Lean Clay (CL) 
B-10 25 28 20 8 Sandy Lean Clay (CL) 
B-12 25 NP NP NP Silty Sand (SM) 
B-13 20 NP NP NP Sandy Silt (ML) 
GP-1 35 NP NP NP Poorly Grade Sand (SP) 
GP-2 0 - 5 28 19 9 Sandy Lean Clay (CL) 
GP-2 10 28 20 8 Sandy Lean Clay (CL) 
GP-2 30 NP NP NP Silty Sand (SM) 
PT-1 10 NP NP NP Silty Sand (SM) 
PT-1 20 NP NP NP Sandy Silt (ML) 
PT-2 0 - 5 NP NP NP Silty Sand (SM) 
PT-2 20 26 21 5 Sandy Lean Clay (CL) 

Table B-4 
Resistance Value (R-value) 

Boring No. Depth 
(feet) R Value 

B-3 0 – 5 9 
 
 
 

Table B-5 
Expansion Index 

Boring No. Depth 
(feet) 

Expansion 
Index 

Expansion 
Potential 

B-3 0 – 5 31 low 

GP-2 0 – 5 19 very low 

PT-2 0 – 5 19 very low 
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Table B-6 

Unconfined Compression Test Results 

Boring 
No. 

Depth 
(feet) Soil Classification Unconfined Compression 

Strength, qu, (psf) 

B-3 25 Poorly Graded Sand with Silt (SP-SM) 540 
B-5 10 Sandy Lean Clay (CL) 10,307 
B-6 10 Sandy Lean Clay (CL) 11,909 
B-6 20 Sandy Lean Clay (CL) 5,171 
B-7 15 Sandy Lean Clay (CL) 10,161 
B-13 5 Sandy Lean Clay (CL) 1,524 

 

 
Table B-7 

Corrosivity Test Results 

Boring No. Depth 
(feet) pH 

Water 
Soluble 
Sulfate 
(ppm) 

Water 
Soluble 
Chloride 

(ppm) 

Minimum 
Resistivity 
(ohm-cm) 

B-1 0-5 7.1 313 104 1,400 
GP-2 0-5 6.8 374 131 1,600 
PT-2 0-5 6.9 427 165 990 

 

 



0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

0.0010.010.1110100

Cc Cu

Well graded SAND with silt 1.09 6.28

D60D100

16 20

COBBLES
GRAVEL SAND

GRAIN SIZE DISTRIBUTION

301.5

1.003 0.4170.765

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

medium

3 60

fine

HYDROMETERU.S. SIEVE OPENING IN INCHES U.S. SIEVE NUMBERS

4

fine coarse
SILT OR CLAY

4 100 1403 2 16 6 810 14 503/4 1/23/8

0.16 4.0

%Gravel %Sand %Silt %Clay

90.9

D50 D10D30

200

5.112.5

Sample Location U.S.C.S. Classification

40

coarse

GRAIN SIZE IN MILLIMETERS

FIGURE B- 1

B-3 at 20 ft

PROJECT NO.
190919.3

REPORT DATE
  March 2021

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California

G
R

A
IN

 S
IZ

E
  

19
09

19
.3

 -
 K

A
IS

E
R

 R
IV

E
R

S
ID

E
 T

O
W

E
R

.G
P

J 
 T

W
IN

IN
G

 L
A

B
S

.G
D

T
  

11
/1

9/
19



0

10

20

30

40

50

60

0 20 40 60 80 100

ML

CL

MH

CH

Sample Location

LIQUID LIMIT

LL

ATTERBERG LIMITS

PL PI U.S.C.S. Classification

NP

8

10

8

NP

NP

13

9

NP

8

14

15

11

15

NP

9

8

NP

16

11

NP

26

28

28

NP

NP

30

30

NP

29

30

41

28

42

NP

28

28

NP

33

33

NP

18

18

20

NP

NP

17

21

NP

21

16

26

17

27

NP

19

20

NP

17

22

CL-ML

P
L
A
S
T
I
C
I
T
Y

I
N
D
E
X

B-1 at 20 ft

B-10 at 5 ft

B-10 at 15 ft

B-10 at 25 ft

B-12 at 25 ft

B-13 at 20 ft

B-3 at 10 ft

B-3 at 30 ft

B-3 at 50 ft

B-4 at 15 ft

B-6 at 25 ft

B-6 at 40 ft

B-7 at 10 ft

B-8 at 20 ft

GP-1 at 35 ft

GP-2 at 1-5 ft

GP-2 at 10 ft

GP-2 at 30 ft

PS-1 at 10 ft

PS-2 at 10 ft

FIGURE B-2

Sandy SILT

Sandy lean CLAY

Sandy lean CLAY

Sandy lean CLAY

Silty SAND

Sandy SILT

Lean CLAY with sand

Sandy lean CLAY

SILT

Sandy lean CLAY

Lean CLAY with sand

Lean CLAY with sand

Lean CLAY with sand

Sandy SILT

Sandy lean CLAY

Sandy lean CLAY

PROJECT NO.
190919.3

REPORT DATE
March 2021

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California

Poorly graded SAND with silt

Sandy lean CLAY

Sandy lean CLAY
Silty SAND



0

10

20

30

40

50

60

0 20 40 60 80 100

ML

CL

MH

CH

Sample Location

LIQUID LIMIT

LL

ATTERBERG LIMITS

PL PI U.S.C.S. Classification

NP

19

NP

19

NP

NP

NP

5

NP

36

NP

35

NP

NP

NP

26

NP

17

NP

16

NP

NP

NP

21

CL-ML

P
L
A
S
T
I
C
I
T
Y

I
N
D
E
X

PS-2 at 20 ft

PS-3 at 10 ft

PS-3 at 20 ft

PS-4 at 5 ft

PT-1 at 10 ft

PT-1 at 20 ft

PT-2 at 1-5 ft

PT-2 at 20 ft

FIGURE B-3

Silty SAND

Lean CLAY with sand

Sandy SILT

Sandy lean CLAY

PROJECT NO.
190919.3

REPORT DATE
March 2021

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California

Silty SAND

Sandy SILT
Silty SAND
Sandy lean CLAY



85

90

95

100

105

110

115

120

125

130

135

140

145

0 5 10 15 20 25 30 35

%

TEST RESULTS
132.5

MOISTURE-DENSITY RELATIONSHIP

2.80

2.70

2.60

2.50

Curves of 100% Saturation
for Specific Gravity Equal to:

pcfMaximum Dry Density:

Sandy Lean CLAY
BULK 0-5'

8.0Optimum Water Content:

Boring No.:

FIGURE B-4

GP-2

ASTM D1557 Method A

3/18/21

Test Method:
Sampled By:
Sample Date:
Test Date:

Sample Depth:
Sample Description:

CDD
3/13/21

WATER CONTENT, %

PROJECT NO.
190919.3

REPORT DATE
March 2021

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California



0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000

DIRECT SHEAR TEST

NORMAL PRESSURE, psf

S
H

E
A

R
 S

T
R

E
N

G
T

H
, p

sf

Shear Strength Parameters
Peak        B-13

25
Poorly graded SAND
0.005
115.8

120
34

4.6
13.8

204
29

FIGURE B-5

B-13
25
Poorly graded SAND
0.005
115.8

Ultimate        

Cohesion, C (psf):
Friction Angle, Ø (deg):

Initial Moisture (%):
Final Moisture (%):

Boring No.:
Sample Depth (ft):

Sample Description:
Strain Rate (in./min):

Dry Density (pcf):

PROJECT NO.
190919.3

REPORT DATE
March 2021

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California

D
IR

E
C

T
 S

H
E

A
R

  
19

09
19

.3
 -

 K
A

IS
E

R
 R

IV
E

R
S

ID
E

 T
O

W
E

R
.G

P
J 

 T
W

IN
IN

G
 L

A
B

S
.G

D
T

  
2/

20
/2

0



0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000

DIRECT SHEAR TEST

NORMAL PRESSURE, psf

S
H

E
A

R
 S

T
R

E
N

G
T

H
, p

sf

Shear Strength Parameters
Peak        B-2

20
Sandy SILT
0.005
100.4

702
26

20.2
17.8

198
28

FIGURE B-6

B-2
20
Sandy SILT
0.005
100.4

Ultimate        

Cohesion, C (psf):
Friction Angle, Ø (deg):

Initial Moisture (%):
Final Moisture (%):

Boring No.:
Sample Depth (ft):

Sample Description:
Strain Rate (in./min):

Dry Density (pcf):

PROJECT NO.
190919.3

REPORT DATE
March 2021

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California

D
IR

E
C

T
 S

H
E

A
R

  
19

09
19

.3
 -

 K
A

IS
E

R
 R

IV
E

R
S

ID
E

 T
O

W
E

R
.G

P
J 

 T
W

IN
IN

G
 L

A
B

S
.G

D
T

  
2/

20
/2

0



0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000

DIRECT SHEAR TEST

NORMAL PRESSURE, psf

S
H

E
A

R
 S

T
R

E
N

G
T

H
, p

sf

Shear Strength Parameters
Peak        B-3

15
Lean CLAY with sand
0.005
117.9

132
33

3.1
11.3

0
33

FIGURE B-7

B-3
15
Lean CLAY with sand
0.005
117.9

Ultimate        

Cohesion, C (psf):
Friction Angle, Ø (deg):

Initial Moisture (%):
Final Moisture (%):

Boring No.:
Sample Depth (ft):

Sample Description:
Strain Rate (in./min):

Dry Density (pcf):

PROJECT NO.
190919.3

REPORT DATE
March 2021

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California

D
IR

E
C

T
 S

H
E

A
R

  
19

09
19

.3
 -

 K
A

IS
E

R
 R

IV
E

R
S

ID
E

 T
O

W
E

R
.G

P
J 

 T
W

IN
IN

G
 L

A
B

S
.G

D
T

  
2/

20
/2

0



0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000

DIRECT SHEAR TEST

NORMAL PRESSURE, psf

S
H

E
A

R
 S

T
R

E
N

G
T

H
, p

sf

Shear Strength Parameters
Peak        B-4

20
Well graded SAND
0.005
101.3

444
32

1.2
16.6

50
31

FIGURE B-8

B-4
20
Well graded SAND
0.005
101.3

Ultimate        

Cohesion, C (psf):
Friction Angle, Ø (deg):

Initial Moisture (%):
Final Moisture (%):

Boring No.:
Sample Depth (ft):

Sample Description:
Strain Rate (in./min):

Dry Density (pcf):

PROJECT NO.
190919.3

REPORT DATE
March 2021

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California

D
IR

E
C

T
 S

H
E

A
R

  
19

09
19

.3
 -

 K
A

IS
E

R
 R

IV
E

R
S

ID
E

 T
O

W
E

R
.G

P
J 

 T
W

IN
IN

G
 L

A
B

S
.G

D
T

  
2/

20
/2

0



0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000

DIRECT SHEAR TEST

NORMAL PRESSURE, psf

S
H

E
A

R
 S

T
R

E
N

G
T

H
, p

sf

Shear Strength Parameters
Peak        B-5

20
Poorly graded SAND with silt
0.005
113.4

324
36

1.2
13.3

0
34

FIGURE B-9

B-5
20
Poorly graded SAND with silt
0.005
113.4

Ultimate        

Cohesion, C (psf):
Friction Angle, Ø (deg):

Initial Moisture (%):
Final Moisture (%):

Boring No.:
Sample Depth (ft):

Sample Description:
Strain Rate (in./min):

Dry Density (pcf):

PROJECT NO.
190919.3

REPORT DATE
March 2021

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California

D
IR

E
C

T
 S

H
E

A
R

  
19

09
19

.3
 -

 K
A

IS
E

R
 R

IV
E

R
S

ID
E

 T
O

W
E

R
.G

P
J 

 T
W

IN
IN

G
 L

A
B

S
.G

D
T

  
2/

20
/2

0



0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000

DIRECT SHEAR TEST

NORMAL PRESSURE, psf

S
H

E
A

R
 S

T
R

E
N

G
T

H
, p

sf

Shear Strength Parameters
Peak        B-8

10
Lean CLAY with sand
0.005
117.9

504
25

14.8
13.4

312
25

FIGURE B-10

B-8
10
Lean CLAY with sand
0.005
117.9

Ultimate        

Cohesion, C (psf):
Friction Angle, Ø (deg):

Initial Moisture (%):
Final Moisture (%):

Boring No.:
Sample Depth (ft):

Sample Description:
Strain Rate (in./min):

Dry Density (pcf):

PROJECT NO.
190919.3

REPORT DATE
March 2021

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California

D
IR

E
C

T
 S

H
E

A
R

  
19

09
19

.3
 -

 K
A

IS
E

R
 R

IV
E

R
S

ID
E

 T
O

W
E

R
.G

P
J 

 T
W

IN
IN

G
 L

A
B

S
.G

D
T

  
2/

20
/2

0



0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000

DIRECT SHEAR TEST

NORMAL PRESSURE, psf

Shear Strength Parameters
Peak

624
21

408
23

FIGURE B-11

Ultimate
Cohesion, C (psf):

Friction Angle, Ø (deg):

Initial Moisture (%):
Final Moisture (%):

Boring No.:
Sample Depth (ft):

Sample Description:
Strain Rate (in./min):

Dry Density (pcf):

PROJECT NO.
190919.3

REPORT DATE
March 2021

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California

7.7

GP-2
0-5'
Sandy Lean CLAY 
0.000.0055
132.7 11.4

Sample Remolded to 90% Relative Compaction



0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000

DIRECT SHEAR TEST

NORMAL PRESSURE, psf

Shear Strength Parameters
Peak

36
34

3.8
14.7

120
28

FIGURE B-12

Ultimate
Cohesion, C (psf):

Friction Angle, Ø (deg):

Initial Moisture (%):
Final Moisture (%):

Boring No.:
Sample Depth (ft):

Sample Description:
Strain Rate (in./min):

Dry Density (pcf):

PROJECT NO.
190919.3

REPORT DATE
March 2021

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California

GP-2
1515
Silty SAND 
0.000.0055 
1115.15.55



0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000

DIRECT SHEAR TEST

NORMAL PRESSURE, psf

Shear Strength Parameters
PeakPT-1

5

0.005
125.9

318
32

8.4
13.1

288
26

FIGURE B-13

PT-1
5

0.005
125.9

Ultimate
Cohesion, C (psf):

Friction Angle, Ø (deg):

Initial Moisture (%):
Final Moisture (%):

Boring No.:
Sample Depth (ft):

Sample Description:
Strain Rate (in./min):

Dry Density (pcf):

PROJECT NO.
190919.3

REPORT DATE
March 2021

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California

Sandy SILT



0

2

4

6

8

10

12

14

16

18

20
0.1 1 10

CONSOLIDATION TEST

S
T

R
A

IN
, %

STRESS, ksf

121.8 11.9

FIGURE B-14

Soil Description
Dry

Density
(pcf)

Moisture
Content

(%)

Sandy lean CLAY
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Soil Description
Dry

Density
(pcf)

Moisture
Content

(%)

Sandy Lean CLAY

Sample Location

B-11 at 10 ft
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Soil Description
Dry

Density
(pcf)

Moisture
Content

(%)

SILT with sand

Sample Location

B-12 at 20 ft
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Soil Description
Dry

Density
(pcf)

Moisture
Content

(%)

Lean CLAY with sand

Sample Location

B-3 at 15 ft
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Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California
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FIGURE B-18

Soil Description
Dry

Density
(pcf)

Moisture
Content

(%)

Lean CLAY with sand

Sample Location

B-6 at 40 ft

PROJECT NO.
190919.3

REPORT DATE
March 2021

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California
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FIGURE B-19

Soil Description
Dry

Density
(pcf)

Moisture
Content

(%)

Sandy SILT

Sample Location

B-8 at 20 ft

PROJECT NO.
190919.3

REPORT DATE
March 2021

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California
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FIGURE B-20

Soil Description
Dry

Density
(pcf)

Moisture
Content

(%)
Sandy Lean CLAY

Sample Location

GP-1 at 10 ft

PROJECT NO.
190919.3

REPORT DATE
March 2021

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California
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FIGURE B-21

Soil Description
Dry

Density
(pcf)

Moisture
Content

(%)
Sandy SILT

Sample Location

GP-1 at 30 ft

PROJECT NO.
190919.3

REPORT DATE
March 2021

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California
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FIGURE B-22

Soil Description
Dry

Density
(pcf)

Moisture
Content

(%)
Sandy Lean CLAY

Sample Location

GP-2 at 25 ft

PROJECT NO.
190919.3

REPORT DATE
March 2021

Proposed Hospital Expansion, OSHPD: 106334025
Kaiser Permanente Riverside Medical Center

Riverside, California



Hushmand Associates, Inc. 
250 Goddard, Irvine, 
CA 92618 

p. (949) 777-1274
w. haieng.com
e. hai@haieng.com

November 14, 2019 

Twining Consulting 

3310 Airport Way,  

Long Beach, CA 90806 

Attention: Mr. Steven Chang 

SUBJECT: Laboratory Test Result 

Project Name:   Kaiser Riverside 

Project No.:  190919.3 

HAI Project No.:  TWI-19-010 

Dear Mr. Chang: 

Enclosed is the result of the laboratory testing program conducted on samples from the above referenced 

project. The testing performed for this program was conducted in general accordance with the following 

test procedure: 

Type of Test Test Procedure 
Moisture Content & Dry Density ASTM D2216 & D2937 

Consolidation ASTM D2435 

Attached are: two (2) Moisture Content & Dry Density test results; and two (2) Consolidation test results. 

We appreciate the opportunity to provide our testing services to Twining Consulting. If you have any 

questions regarding the test results, please contact us. 

Sincerely, 

HUSHMAND ASSOCIATES, INC. 

Kang C. Lin, BS, EIT  Woongju (MJ) Mun, PhD 

Laboratory Manager  Senior Staff Engineer 



Client: Twining Consulting HAI Proj No.: TWI-19-010
Project Name: Kaiser Riverside Performed by: KL
Project No.: 190919.3 Checked by: MJ

Date: 11/6/2019

Depth Wt of 
Ring + Soil

Height of 
Sample

Dia. of 
Sample

Volume of 
Sample

Wt of 
Rings

Wt of
Soil

Wet 
Density

Wt of Cont.
+ Wet Soil

Wt of Cont.
+ Dry Soil

Wt of 
Container

Moisture 
Content

Dry 
Density

ft gr in in cu.ft gr gr pcf gr gr gr % pcf

1 B-4 R 30 203.47 1.07 2.416 0.0028 45.07 158.40 123.6 203.47 184.23 45.07 13.8 108.6

2 B-8 R 30 201.63 1.04 2.416 0.0028 44.86 156.77 125.3 201.63 173.91 44.86 21.5 103.1

No.

MOISTURE CONTENT AND DRY DENSITY OF RING SAMPLES
ASTM D2216 & ASTM D2937

Sample
No.

Boring
No.



Client : Twining Consulting HAI Project No.: TWI-19-010
Project Name: Kaiser Riverside Tested by: KL
Project Number: 190919.3 Checked by: MJ
Boring No.: B4 Date: 11/06/19
Sample No.: R
Type of Sample: Undisturbed Ring
Depth (ft): 30
Soil Description: Light Olive, Lean Clay with Sand (CL)

H (in)
Hs (in)
Hw (in)
Ha (in)

(pcf)
(%)
(%)

* Saturation is calcualted based on Gs= 2.68

Load δH H Voids av Mv

(ksf) (in) (in) (in) (ksf-1) (ksf-1)

0.01 ------- 1.0640 0.373 0.539

0.25 0.0025 1.0616 0.370 0.536 1.5E-02 9.6E-03  

0.5 0.0039 1.0601 0.369 0.534 8.3E-03 5.4E-03  

1 0.0077 1.0563 0.365 0.528 1.1E-02 7.2E-03  

2 0.0127 1.0513 0.360 0.521 7.3E-03 4.8E-03  

2 0.0166 1.0474 0.356 0.515

4 0.0223 1.0417 0.351 0.507 4.1E-03 2.7E-03  

8 0.0351 1.0289 0.338 0.489 4.6E-03 3.1E-03  

4 0.0339 1.0301 0.339 0.490

2 0.0319 1.0321 0.341 0.493

 

 

 

 

e Comment
(%)

1.2

2.1

1.6 Water Added

Unloaded
3.0

3.2

3.3

0.7

0.4

0.2

0

Consol.

0.256

Initial Conditions

(g) (g)(g)
162.99

Height

0.317

0.691

1.032

158.40

Height of Water

Height of Solids

Initial Total Weight

139.16

1.064

Final Dry WeightFinal Total Weight

0.691

Final Conditions

        CONSOLIDATION TEST
        ASTM D2435

93.1

Height of Air

17.1
68.7
13.8

0.117

108.5108.6
0.024

Saturation
Water Content

Dry Density



Client : Twining Consulting HAI Project No.: TWI-19-010
Project Name: Kaiser Riverside Tested by: KL
Project Number: 190919.3 Checked by: MJ
Boring No.: B4 Date: 11/06/19
Sample No.: R
Type of Sample: Undisturbed Ring
Depth (ft): 30
Soil Description: Light Olive, Lean Clay with Sand (CL)

        CONSOLIDATION TEST
        ASTM D2435
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Client : Twining Consulting HAI Project No.: TWI-19-010
Project Name: Kaiser Riverside Tested by: KL
Project Number: 190919.3 Checked by: MJ
Boring No.: B8 Date: 11/06/19
Sample No.: R
Type of Sample: Undisturbed Ring
Depth (ft): 30
Soil Description: Brown, Fat Clay with Sand (CH)

H (in)
Hs (in)
Hw (in)
Ha (in)

(pcf)
(%)
(%)

* Saturation is calcualted based on Gs= 2.67

Load δH H Voids av Mv

(ksf) (in) (in) (in) (ksf-1) (ksf-1)

0.01 ------- 1.0400 0.397 0.616

0.25 0.0069 1.0332 0.390 0.606 4.4E-02 2.8E-02  

0.5 0.0106 1.0294 0.386 0.600 2.3E-02 1.5E-02  

1 0.0171 1.0229 0.380 0.590 2.0E-02 1.3E-02  

2 0.0258 1.0142 0.371 0.576 1.3E-02 8.6E-03  

2 0.0231 1.0169 0.374 0.581

4 0.0273 1.0127 0.369 0.574 3.3E-03 2.1E-03  

8 0.0352 1.0048 0.361 0.562 3.1E-03 2.0E-03  

4 0.0331 1.0069 0.364 0.565

2 0.0288 1.0112 0.368 0.572

 

 

 

 

e Comment
(%)

2.5

2.6

2.2

Unloaded

Water Added

2.8

3.2

3.4

1.6

1.0

0.7

0

Consol.

0.369

Initial Conditions

(g) (g)(g)
156.58

Height

0.366

0.643

1.011

156.77

Height of Water

Height of Solids

Initial Total Weight

129.05

1.040

Final Dry WeightFinal Total Weight

0.643

Final Conditions

        CONSOLIDATION TEST
        ASTM D2435

99.6

Height of Air

21.3
93.0
21.5

0.028

104.8103.1
0.001

Saturation
Water Content

Dry Density



Client : Twining Consulting HAI Project No.: TWI-19-010
Project Name: Kaiser Riverside Tested by: KL
Project Number: 190919.3 Checked by: MJ
Boring No.: B8 Date: 11/06/19
Sample No.: R
Type of Sample: Undisturbed Ring
Depth (ft): 30
Soil Description: Brown, Fat Clay with Sand (CH)

        CONSOLIDATION TEST
        ASTM D2435
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December 27, 2019 

 
Twining Inc. 
3310 East Airport Way,  
Long Beach, CA 90806 
 
 
Attention:  Mr. Brian Vollnogle 
  
 
SUBJECT: Laboratory Test Result 
 Project Name:   RMC 
 Project No.:   190919.3 
 HAI Project No.:  TWI-19-013 
 
 
Dear Mr. Vollnogle: 
 
Enclosed is the result of the laboratory testing program conducted on samples from the above referenced 
project. The testing performed for this program was conducted in general accordance with the following 
test procedure: 
 
 
 Type of Test Test Procedure 

  Moisture Content & Dry Density ASTM D2216 & D2937 
  Consolidation ASTM D2435 
  Unconfined Compression ASTM D2166 

  
   
Attached are: eight (8) Moisture Content & Dry Density test results; four (4) Consolidation test results; and 
eight (8) Unconfined Compression test results. 
 
 
We appreciate the opportunity to provide our testing services to Twining Inc. If you have any questions 
regarding the test results, please contact us. 
 
 
Sincerely, 
 
 
HUSHMAND ASSOCIATES, INC. 

Kang C. Lin, BS, EIT      Ashkaan Hushmand, PhD, PE  
Laboratory Manager      Project Engineer 

  



Client: Twining Inc. HAI Proj No.: TWI-19-013
Project Name: RMC Performed by: KL
Project No.: 190919.3 Checked by: AH

Date: 12/13/2019

Depth Wt of 
Ring + Soil

Height of 
Sample

Dia. of 
Sample

Volume of 
Sample

Wt of 
Rings

Wt of
Soil

Wet 
Density

Wt of Cont.
+ Wet Soil

Wt of Cont.
+ Dry Soil

Wt of 
Container

Moisture 
Content

Dry 
Density

ft gr in in cu.ft gr gr pcf gr gr gr % pcf

1 B-5 R 10 823.08 5.05 2.411 0.0133 0.00 823.08 136.1 837.48 731.22 15.88 14.9 118.5

2 B-13 R 5 797.68 5.05 2.404 0.0133 0.00 797.68 132.7 811.9 699.56 15.73 16.4 113.9

3 B-13 R 15 1041.52 5.00 2.416 0.0133 226.80 814.72 135.4 156.63 142.84 11.77 10.5 122.5

No.

MOISTURE CONTENT AND DRY DENSITY OF RING SAMPLES
ASTM D2216 & ASTM D2937

Sample
No.

Boring
No.



Client : Twining Inc. HAI Project No.: TWI-19-013
Project Name: RMC Tested by: KL
Project Number: 190919.3 Checked by: MJ
Boring No.: B-13 Date: 12/13/19
Sample No.: R
Type of Sample: Undisturbed Ring
Depth (ft): 15
Soil Description: Brown, Lean Clay (CL)

H (in)
Hs (in)
Hw (in)
Ha (in)

(pcf)
(%)
(%)

* Saturation is calcualted based on Gs= 2.67

Load δH H Voids av Mv

(ksf) (in) (in) (in) (ksf-1) (ksf-1)

0.01 ------- 1.0200 0.269 0.359

0.25 0.0021 1.0180 0.267 0.356 1.1E-02 8.4E-03

0.5 0.0051 1.0149 0.264 0.352 1.6E-02 1.2E-02

1 0.0086 1.0114 0.261 0.347 9.3E-03 6.9E-03

2 0.0118 1.0082 0.258 0.343 4.3E-03 3.2E-03

2 0.0142 1.0058 0.255 0.340

4 0.0169 1.0031 0.252 0.336 1.8E-03 1.3E-03

8 0.0250 0.9950 0.244 0.326 2.7E-03 2.0E-03

4 0.0240 0.9960 0.245 0.327

1 0.0208 0.9992 0.249 0.331

e Comment
(%)

1.2

1.7

1.4

Unloaded

Water Added

2.0

2.4

2.4

0.8

0.5

0.2

0

Consol.

0.216

Initial Conditions

(g) (g)(g)
169.17

Height

0.248

0.751

0.999

166.76

Height of Water

Height of Solids

Initial Total Weight

150.57

1.020

Final Dry WeightFinal Total Weight

0.751

Final Conditions

        CONSOLIDATION TEST
        ASTM D2435

99.6

Height of Air

12.4
80.0
10.8

0.054

125.3122.6
0.001

Saturation
Water Content

Dry Density



Client : Twining Inc. HAI Project No.: TWI-19-013
Project Name: RMC Tested by: KL
Project Number: 190919.3 Checked by: MJ
Boring No.: B-13 Date: 12/13/19
Sample No.: R
Type of Sample: Undisturbed Ring
Depth (ft): 15
Soil Description: Brown, Lean Clay (CL)

        CONSOLIDATION TEST
        ASTM D2435
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Client: Twining Inc. HAI Project No.: TWI-19-013

Project: RMC Tested by: KL

Project No.: 190919.3 Checked by: AH

Boring No.: B-3 Date: 12/13/2019

Sample No.: 25

Soil Description: Light Brown, Poorly Graded Sand with Silt (SP-SM)

1. Initial Specimen Information

Height: (in) 5.00 Initial Wet Weight: (g) 629.76

Diameter: (in) 2.42 Wet Density: (pcf) 104.7

Area: (in2) 4.58 Moisture Content: (%) 3.0

Volume: (in3) 22.92 Dry Density: (pcf) 101.6

2. Compression Test Data Curing Days: -

0.0000 0.0 2.0 0.00

0.0009 0.5 16.1 0.02

0.0035 2.3 75.5 0.07

0.0074 3.7 119.5 0.15

0.0100 4.9 157.0 0.20

0.0134 6.7 212.7 0.27

0.0160 7.7 242.5 0.32

0.0186 9.1 285.6 0.37

0.0224 10.4 326.2 0.45

0.0250 12.0 376.2 0.50

0.0284 13.1 412.4 0.57

0.0310 14.1 442.7 0.62

0.0336 14.9 468.2 0.67

0.0375 15.9 496.1 0.75

0.0400 16.5 514.5 0.80

0.0435 17.3 540.2 0.87

0.0461 17.0 530.1 0.92

0.0486 16.9 527.1 0.97

0.0546 16.0 500.4 1.09

0.0620 13.1 408.5 1.24

                 UNCONFINED COMPRESSION STRENGTH TEST

Failure of the specimen

ASTM D2166

Vertical Displ.
 (in)

Strain        
(%)

qu                     

(psf)
Load
(lbs)

0

200

400

600

800

1000

0.0 0.3 0.6 0.9 1.2 1.5

q u
(p

sf
)

Strain (%)



Client: Twining Inc. HAI Project No.: TWI-19-013

Project: RMC Tested by: KL

Project No.: 190919.3 Checked by: AH

Boring No.: B-5 Date: 12/13/2019

Sample No.: 10

Soil Description: Brown, Fat Clay with Sand (CH)

1. Initial Specimen Information

Height: (in) 5.05 Initial Wet Weight: (g) 823.08

Diameter: (in) 2.41 Wet Density: (pcf) 136.1

Area: (in2) 4.57 Moisture Content: (%) 14.9

Volume: (in3) 23.04 Dry Density: (pcf) 118.5

2. Compression Test Data Curing Days: -

0.0000 0.0 5.3 0.00

0.0051 2.5 83.2 0.10

0.0112 10.7 342.7 0.22

0.0177 23.3 739.1 0.35

0.0238 35.2 1110.3 0.47

0.0316 49.1 1545.7 0.63

0.0377 62.8 1969.9 0.75

0.0442 75.6 2369.5 0.88

0.0507 88.0 2753.0 1.00

0.0758 131.5 4091.0 1.50

0.1062 174.6 5395.4 2.10

0.1313 204.1 6276.6 2.60

0.1565 230.5 7048.8 3.10

0.1816 253.6 7715.2 3.60

0.2068 274.3 8301.9 4.10

0.2371 295.7 8893.0 4.70

0.2775 320.2 9550.1 5.50

0.3911 354.2 10307.1 7.75

0.4037 352.8 10240.9 8.00

0.4540 317.8 9126.3 9.00

                 UNCONFINED COMPRESSION STRENGTH TEST

Failure of the specimen

ASTM D2166

Vertical Displ.
 (in)

Strain        
(%)

qu                     

(psf)
Load
(lbs)

0

2400

4800

7200

9600

12000

0.0 2.0 4.0 6.0 8.0 10.0

q u
(p

sf
)

Strain (%)



Client: Twining Inc. HAI Project No.: TWI-19-013

Project: RMC Tested by: KL

Project No.: 190919.3 Checked by: AH

Boring No.: B-6 Date: 12/13/2019

Sample No.: 10

Soil Description: Brown, Sandy Fat Clay (CH)

1. Initial Specimen Information

Height: (in) 5.05 Initial Wet Weight: (g) 762.31

Diameter: (in) 2.40 Wet Density: (pcf) 127.0

Area: (in2) 4.53 Moisture Content: (%) 9.3

Volume: (in3) 22.86 Dry Density: (pcf) 116.2

2. Compression Test Data Curing Days: -

0.0000 0.0 -35.7 0.00

0.0020 0.2 -29.5 0.04

0.0069 0.1 -32.8 0.14

0.0119 5.7 145.9 0.24

0.0171 14.6 426.3 0.34

0.0221 25.3 766.3 0.44

0.0271 35.6 1090.1 0.54

0.0310 43.1 1327.8 0.61

0.0360 52.5 1621.5 0.71

0.0410 63.3 1960.9 0.81

0.0462 76.6 2377.0 0.92

0.0551 101.3 3149.8 1.09

0.0753 160.4 4989.5 1.49

0.0955 220.2 6836.4 1.89

0.1107 261.6 8104.2 2.19

0.1309 309.3 9547.8 2.59

0.1510 349.5 10749.0 2.99

0.1762 388.0 11909.9 3.49

0.1877 371.5 11340.8 3.72

0.2066 328.7 9991.1 4.09

                 UNCONFINED COMPRESSION STRENGTH TEST

Failure of the specimen

ASTM D2166

Vertical Displ.
 (in)

Strain        
(%)

qu                     

(psf)
Load
(lbs)

0
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15000
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Client: Twining Inc. HAI Project No.: TWI-19-013

Project: RMC Tested by: KL

Project No.: 190919.3 Checked by: AH

Boring No.: B-6 Date: 12/13/2019

Sample No.: 20

Soil Description: Borwn, Clayey Sand (SC)

1. Initial Specimen Information

Height: (in) 5.09 Initial Wet Weight: (g) 765.70

Diameter: (in) 2.41 Wet Density: (pcf) 125.4

Area: (in2) 4.58 Moisture Content: (%) 6.1

Volume: (in3) 23.27 Dry Density: (pcf) 118.2

2. Compression Test Data Curing Days: -

0.0000 0.0 6.9 0.00

0.0023 1.1 40.0 0.05

0.0063 5.4 176.3 0.12

0.0102 11.7 375.2 0.20

0.0139 18.5 588.4 0.27

0.0176 25.2 798.6 0.35

0.0216 32.4 1024.1 0.42

0.0253 39.0 1229.0 0.50

0.0292 45.1 1417.8 0.57

0.0329 51.4 1615.4 0.65

0.0369 58.3 1828.4 0.72

0.0408 66.3 2078.8 0.80

0.0445 74.2 2323.3 0.88

0.0484 82.2 2571.7 0.95

0.0559 97.9 3056.3 1.10

0.0712 127.4 3963.7 1.40

0.0865 152.9 4740.5 1.70

0.1018 167.4 5171.3 2.00

0.1131 158.8 4895.8 2.22

0.1271 98.1 3017.4 2.50

                 UNCONFINED COMPRESSION STRENGTH TEST

Failure of the specimen

ASTM D2166

Vertical Displ.
 (in)

Strain        
(%)

qu                     

(psf)
Load
(lbs)

0

1200

2400

3600

4800

6000

0.0 0.6 1.2 1.8 2.4 3.0

q u
(p

sf
)

Strain (%)



Client: Twining Inc. HAI Project No.: TWI-19-013

Project: RMC Tested by: KL

Project No.: 190919.3 Checked by: AH

Boring No.: B-7 Date: 12/13/2019

Sample No.: 15

Soil Description: Borwn, Clayey Sand (SC) * The sample height-to-diameter ratio is less than 2.

1. Initial Specimen Information

Height: (in) 4.03 Initial Wet Weight: (g) 599.75

Diameter: (in) 2.41 Wet Density: (pcf) 124.1

Area: (in2) 4.57 Moisture Content: (%) 11.2

Volume: (in3) 18.41 Dry Density: (pcf) 111.6

2. Compression Test Data Curing Days: -

0.0000 0.0 -0.2 0.00

0.0015 0.8 25.8 0.04

0.0057 2.6 82.9 0.14

0.0097 7.3 229.4 0.24

0.0137 13.9 435.2 0.34

0.0178 21.0 659.1 0.44

0.0218 29.0 907.6 0.54

0.0260 39.2 1226.1 0.64

0.0299 50.0 1561.3 0.74

0.0341 61.8 1928.1 0.85

0.0381 73.5 2292.6 0.95

0.0481 103.5 3219.9 1.19

0.0642 151.5 4694.3 1.59

0.0803 197.2 6086.9 1.99

0.0964 240.6 7396.0 2.39

0.1125 277.9 8504.7 2.79

0.1286 308.1 9391.0 3.19

0.1570 335.8 10161.7 3.90

0.1609 334.6 10115.7 4.00

0.1730 237.4 7153.7 4.30

                 UNCONFINED COMPRESSION STRENGTH TEST

Failure of the specimen
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Client: Twining Inc. HAI Project No.: TWI-19-013

Project: RMC Tested by: KL

Project No.: 190919.3 Checked by: AH

Boring No.: B-13 Date: 12/13/2019

Sample No.: 5

Soil Description: Borwn, Lean Clay (CL)

1. Initial Specimen Information

Height: (in) 5.05 Initial Wet Weight: (g) 797.68

Diameter: (in) 2.40 Wet Density: (pcf) 132.7

Area: (in2) 4.54 Moisture Content: (%) 16.4

Volume: (in3) 22.91 Dry Density: (pcf) 113.9

2. Compression Test Data Curing Days: -

0.0000 0.0 8.9 0.00

0.0033 2.5 88.7 0.07

0.0098 6.9 228.0 0.20

0.0163 9.7 317.1 0.32

0.0224 11.9 384.9 0.44

0.0289 13.9 446.5 0.57

0.0350 15.8 507.3 0.69

0.0415 17.6 563.6 0.82

0.0476 19.4 617.3 0.94

0.0654 23.6 747.2 1.30

0.0905 29.2 918.8 1.79

0.1161 33.8 1057.3 2.30

0.1412 38.1 1183.1 2.80

0.1664 41.7 1286.8 3.30

0.1915 44.7 1374.2 3.80

0.2171 47.7 1456.9 4.30

0.2423 49.2 1494.2 4.80

0.2774 50.8 1524.1 5.50

0.3408 47.8 1423.7 6.76

0.4037 41.1 1208.3 8.00

                 UNCONFINED COMPRESSION STRENGTH TEST

Failure of the specimen
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B-1 Bulk Sample



ANAHEIM TEST LAB, INC 
196 Technology Drive, Unit D 

Irvine, CA 92618 
Phone (949)336-6544 

DATE:  3/22/2021 
 TWINING LABS       
 3310 AIRPORT WAY       P.O. NO:  Soils03172021 
 LONG BEACH, CA 90806 

LAB NO:  C-4646, 1-2 

SPECIFICATION: CT-643/417/422 

MATERIAL:  Soil 
___________________________________________________________________________________________________________ 

Project No.: 190919.3 
Project: Kaiser Riverside 
WO#: W01-21-06060 
Sample Date: 3/13/2021 

ANALYTICAL REPORT 
CORROSION SERIES 

SUMMARY OF DATA 

pH              MIN RESISTIVITY                SOLUBLE SULFATES        SOLUBLE CHLORIDES       
    per CT. 643      per CT. 417       per CT. 422
       ohm-cm         ppm            ppm          

1) GP-2 Bulk Sample 6.8 1,600 374     131 

2) PT-2 Bulk Sample 6.9 990 427     165 

    RESPECTFULLY SUBMITTED    

________________________________ 
       WES BRIDGER LAB MANAGER  



2883 East Spring Street 
Suite 300 
Long Beach CA 90806 

Tel  562.426.3355 
Fax 562.426.6424 

  

 

 
 

APPENDIX C 
GEOPHYSICAL STUDY 

  



 

 

GEOPHYSICAL EVALUATION 

December 19, 2019   Project No. 119634 
    Report No. 1 
 
Mr. Doug Crayton 
Twining, Inc. 
2883 East Spring Street, Suite 300 
Long Beach, California 90806 
 
Subject: GEOPHYSICAL EVALUATION 
 RIVERSIDE MEDICAL CENTER 
 RIVERSIDE, CALIFORNIA 
 
Dear Mr. Crayton: 

In accordance with your authorization, we have performed geophysical study services pertaining 
to the Riverside Medical Center project (project number: 190919.3) located in Riverside, California 
(Figure 1). The purpose of our study was to develop a Shear-wave velocity profile to be used for 
design and construction parameters for a portion of the site. Our services were performed on 
December 7, 2019. This report presents the study methodology, equipment used, analysis, and 
findings from our study. 

Our scope of services included the performance of a refraction microtremor (ReMi) profile (RL-1) 
at a preselected area of the project site (see Figure 2). The ReMi technique uses recorded surface 
waves (specifically Rayleigh waves) that are contained in background noise to develop a Shear-
wave velocity profile of the study area down to a depth, in this case, of approximately 100 feet. 
The depth of exploration is dependent on the length of the line and the frequency content of the 
background noise. The results of the ReMi method are displayed as a one-dimensional sounding 
which represents the average condition across the length of the line. The ReMi method does not 
require an increase of material velocity with depth; therefore, low velocity zones (velocity 
inversions) are detectable with ReMi. 

Our ReMi study included the use of a 24-channel Geometrics Geode seismograph and 24, 4.5-Hz 
vertical component geophones. The geophones were spaced 10 feet apart for a total line length 
of 230 feet. Fifteen records, each 32 seconds long, were recorded and then downloaded to a 
computer. The data were later processed using SeisOpt® ReMi™ software (© Optim LLC, 2005), 
which uses the refraction microtremor method (Louie, 2001). The program generates phase-
velocity dispersion curves for each record and provides an interactive dispersion modeling tool 
where the users determine the best fitting model. The result is a one-dimensional shear-wave 
velocity model of the site with roughly 85 to 95 percent accuracy. Figure 3 depicts the general site 
conditions in the study area. 
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 December 19, 2019 

Riverside Medical Center  
Project No. 119634 

 

Figure 4 presents the results from our study. Based on our analysis of the collected data, the 
average characteristic site Shear-wave velocity down to a depth of 100 feet for RL-1 is 1,143 feet 
per second (CBC, 2016). This value corresponds to site classification of D. It should be noted the 
ReMi results represent the average condition across the length of the line.  

The field evaluation and geophysical analyses presented in this report have been conducted in 
general accordance with current practice and the standard of care exercised by consultants 
performing similar tasks in the project area. No warranty, express or implied, is made regarding 
the conclusions and opinions presented in this report. There is no evaluation detailed enough to 
reveal every subsurface condition. Variations may exist and conditions not observed or described 
in this report may be present. Uncertainties relative to subsurface conditions can be reduced 
through additional subsurface exploration. Additional subsurface studying will be performed upon 
request. 

This document is intended to be used only in its entirety. No portion of the document, by itself, is 
designed to completely represent any aspect of the project described herein. Southwest 
Geophysics should be contacted if the reader requires additional information or has questions 
regarding the content, interpretations presented, or completeness of this document. This report 
is intended exclusively for use by the client. Any use or reuse of the findings, conclusions, and/or 
recommendations of this report by parties other than the client is undertaken at said parties’ sole 
risk. 

We appreciate the opportunity to be of service on this project. Should you have any questions 
related to this report, please contact the undersigned at your convenience. 

Respectfully submitted, 
SOUTHWEST GEOPHYSICS, LLC 
 
 
 
 
Stephan A. Callas  Patrick F. Lehrmann, P.G., Pg. 
Staff Geophysicist  Principal Geologist/Geophysicist 

SAC:PFL:ds 

Attachments: Figure 1 – Site Location Map 
 Figure 2 – Seismic Line Location Map (RL-1) 
 Figure 3 – Site Photographs 
 Figure 4 – ReMi Results (RL-1)  

(1) Addressee via e-mail: Doug Crayton, dcrayton@twininginc.com 
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Figure 3
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2883 East Spring Street 
Suite 300 
Long Beach CA 90806 

Tel  562.426.3355 
Fax 562.426.6424 
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SPT BASED LIQUEFACTION ANALYSIS REPORT

:: Input parameters and analysis properties ::

Analysis method:

Fines correction method:

Sampling method:

Borehole diameter:

Rod length:

Hammer energy ratio:

Boulanger & Idriss, 2014

Boulanger & Idriss, 2014

Sampler wo liners

200mm

5.00 ft

1.25

G.W.T. (in-situ):
G.W.T. (earthq.):

Earthquake magnitude Mw:
Peak ground acceleration:
Eq. external load:

Project title : New Tower at Kaiser Riverside Medical Center

Location : 10800 Magnolia Avenue, Riverside, California

2883 East Spring Street, Suite 300

Long Beach, CA 90806

SPT Name: B-1

57.50 ft

12.50 ft

7.70

0.59 g

0.00 tsf
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:: Overall Liquefaction Assessment Analysis Plots ::
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Test
Depth

(ft)

:: Field input data ::

SPT Field
Value

(blows)

Fines
Content

(%)

Unit
Weight

(pcf)

Infl.
Thickness

(ft)

Can
Liquefy

5.00 15 65.00 136.00 5.00 No

10.00 16 65.00 136.00 5.00 No

15.00 33 65.00 139.00 5.00 No

20.00 13 68.50 139.00 5.00 Yes

25.00 20 65.00 134.00 5.00 No

30.00  9 55.00 134.00 5.00 No

35.00 16 30.00 120.00 5.00 Yes

40.00 13 55.00 120.00 5.00 No

45.00 46 30.00 110.00 5.00 Yes

50.00 25 35.00 110.00 5.00 Yes

Abbreviations

Depth:
SPT Field Value:
Fines Content:
Unit Weight:
Infl. Thickness:
Can Liquefy:

Depth at which test was performed (ft)
Number of blows per foot
Fines content at test depth (%)
Unit weight at test depth (pcf)
Thickness of the soil layer to be considered in settlements analysis (ft)
User defined switch for excluding/including test depth from the analysis procedure

:: Cyclic Resistance Ratio (CRR) calculation data ::

CRR7.5Depth
(ft)

SPT
Field
Value

CN CE CB CR CS (N1)60 (N1)60csFC
(%)

σv

(tsf)
uo

(tsf)
σ'vo

(tsf)
Unit

Weight
(pcf)

Δ(Ν1)60m

5.00 15 1.43 1.25 1.15 0.80 1.20 30 36 4.00065.00136.00 0.34 0.00 0.34 0.31 5.59

10.00 16 1.16 1.25 1.15 0.85 1.20 27 33 4.00065.00136.00 0.68 0.00 0.68 0.34 5.59

15.00 33 1.01 1.25 1.15 0.95 1.20 54 60 4.00065.00139.00 1.03 0.00 1.03 0.26 5.59

20.00 13 0.90 1.25 1.15 0.95 1.20 19 25 0.29068.50139.00 1.38 0.00 1.38 0.41 5.58

25.00 20 0.85 1.25 1.15 0.95 1.20 28 34 4.00065.00134.00 1.71 0.00 1.71 0.35 5.59

30.00 9 0.73 1.25 1.15 1.00 1.20 11 17 4.00055.00134.00 2.05 0.00 2.05 0.48 5.61

35.00 16 0.72 1.25 1.15 1.00 1.20 20 25 0.29030.00120.00 2.35 0.00 2.35 0.41 5.36

40.00 13 0.66 1.25 1.15 1.00 1.20 15 21 4.00055.00120.00 2.65 0.00 2.65 0.45 5.61

45.00 46 0.77 1.25 1.15 1.00 1.20 61 66 4.00030.00110.00 2.92 0.00 2.92 0.26 5.36

50.00 25 0.69 1.25 1.15 1.00 1.20 30 36 4.00035.00110.00 3.20 0.00 3.20 0.34 5.51

σv:
uo:

σ'vo:

m:
CN:

CE:

CB:
CR:

CS:

N1(60):
Δ(Ν1)60

N1(60 )cs:

CRR7.5:

Total stress during SPT test (tsf)
Water pore pressure during SPT test (tsf)

Effective overburden pressure during SPT test (tsf)

Stress exponent normalization factor
Overburden corretion factor

Energy correction factor

Borehole diameter correction factor
Rod length correction factor

Liner correction factor

Corrected NSPT to a 60% energy ratio
Equivalent clean sand adjustment

Corected N1(60) value for fines content

Cyclic resistance ratio for M=7.5

Abbreviations

σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

5.00 136.00 0.34 0.00 0.34 1.00 0.382 0.92 0.414 1.10 0.636 2.0002.20 361.00
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σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

10.00 136.00 0.68 0.00 0.68 0.98 0.378 0.92 0.409 1.10 0.628 2.0002.19 331.00

15.00 139.00 1.03 0.08 0.95 0.97 0.403 0.92 0.437 1.03 0.715 2.0002.20 601.00

20.00 139.00 1.38 0.23 1.14 0.96 0.442 0.95 0.463 0.99 0.792 0.4761.72 251.00

25.00 134.00 1.71 0.39 1.32 0.94 0.466 0.92 0.506 0.95 0.904 2.0002.20 341.00

30.00 134.00 2.05 0.55 1.50 0.92 0.482 0.98 0.494 0.96 0.871 2.0001.38 171.00

35.00 120.00 2.35 0.70 1.64 0.90 0.493 0.95 0.517 0.93 0.942 0.4001.72 251.00

40.00 120.00 2.65 0.86 1.79 0.88 0.500 0.97 0.518 0.93 0.945 2.0001.53 211.00

45.00 110.00 2.92 1.01 1.91 0.86 0.506 0.92 0.549 0.83 1.122 2.0002.20 661.00

50.00 110.00 3.20 1.17 2.03 0.84 0.509 0.92 0.551 0.82 1.137 2.0002.20 361.00

σv ,eq:

uo ,eq:
σ'vo ,eq:

rd:

α:

CSR :
MSF :

CSR eq ,M=7 .5:
Ksigma:

CSR*:

FS:

Total overburden pressure at test point, during earthquake (tsf)

Water pressure at test point, during earthquake (tsf)
Effective overburden pressure, during earthquake (tsf)

Nonlinear shear mass factor

Improvement factor due to stone columns

Cyclic Stress Ratio
Magnitude Scaling Factor

CSR adjusted for M=7.5
Effective overburden stress factor

CSR fully adjusted (user FS applied) ***

Calculated factor of safety against soi l l iquefaction

Abbreviations

1.30***  User FS:

:: Liquefaction potential according to Iwasaki ::

Depth
(ft)

FS F Thickness
(ft)

wz IL

5.00 2.000 0.00 9.24 0.005.00

10.00 2.000 0.00 8.48 0.005.00

15.00 2.000 0.00 7.71 0.005.00

20.00 0.476 0.52 6.95 5.555.00

25.00 2.000 0.00 6.19 0.005.00

30.00 2.000 0.00 5.43 0.005.00

35.00 0.400 0.60 4.67 4.265.00

40.00 2.000 0.00 3.90 0.005.00

45.00 2.000 0.00 3.14 0.005.00

50.00 2.000 0.00 2.38 0.005.00

9.82

IL = 0.00 - No liquefaction
IL between 0.00 and 5 - Liquefaction not probable

IL between 5 and 15 - Liquefaction probable

IL > 15 - Liquefaction certain

Overall potential IL :

:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

5.00 30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00

10.00 27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00
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:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

Abbreviations

τav:
p:
Gmax:
α, b:
γ:
ε15:
Nc:
εNc:
Δh:
ΔS:

Average cyclic shear stress
Average stress
Maximum shear modulus (tsf)
Shear strain formula variables
Average shear strain
Volumetric strain after 15 cycles
Number of cycles
Volumetric strain for number of cycles Nc (%)
Thickness of soil layer (in)
Settlement of soil layer (in)

0.000Cumulative settlemetns:

:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)

15.00 60 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

20.00 25 8.88 0.23 0.476 8.88 1.90 5.00 1.138 0.00

25.00 34 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

30.00 17 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

35.00 25 8.88 0.23 0.400 8.88 1.90 5.00 1.138 0.00

40.00 21 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

45.00 66 0.00 -2.94 2.000 0.00 0.00 5.00 0.000 0.00

50.00 36 1.86 -0.51 2.000 0.00 0.00 5.00 0.000 0.00

Abbreviations

2.276Cumulative settlements:

γ lim:
Fα/N:

γmax:
ev::

Sv-1D:

LDI:

Limiting shear strain (%)
Maximun shear strain factor
Maximum shear strain (%)
Post liquefaction volumetric strain (%)
Estimated vertical settlement (in)
Estimated lateral displacement (ft)

0.00
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SPT BASED LIQUEFACTION ANALYSIS REPORT

:: Input parameters and analysis properties ::

Analysis method:

Fines correction method:

Sampling method:

Borehole diameter:

Rod length:

Hammer energy ratio:

Boulanger & Idriss, 2014

Boulanger & Idriss, 2014

Sampler wo liners

200mm

5.00 ft

1.25

G.W.T. (in-situ):
G.W.T. (earthq.):

Earthquake magnitude Mw:
Peak ground acceleration:
Eq. external load:

Project title : New Tower at Kaiser Riverside Medical Center

Location : 10800 Magnolia Avenue, Riverside, California

2883 East Spring Street, Suite 300

Long Beach, CA 90806

SPT Name: B-2

57.50 ft

12.50 ft

7.70

0.59 g

0.00 tsf

Raw SPT Data
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:: Overall Liquefaction Assessment Analysis Plots ::

Project File: T:\Satellite Offices\San Bernardino\PROJECTS\2019 Projects\190919.3 - Kaiser Riverside Medical Center\Analysis\Liquefaction - SPT for Tower - revised.lsvs

Page: 7LiqSVs 2.0.1.8 - SPT & Vs Liquefaction Assessment Software



This software is registered to: Twining, Inc.

Test
Depth

(ft)

:: Field input data ::

SPT Field
Value

(blows)

Fines
Content

(%)

Unit
Weight

(pcf)

Infl.
Thickness

(ft)

Can
Liquefy

5.00  5 53.40 128.00 5.00 No

10.00 53 55.00 139.00 5.00 No

15.00 34 55.00 139.00 5.00 Yes

20.00 35 55.00 121.00 5.00 Yes

25.00 32 15.00 121.00 5.00 Yes

30.00 18 55.00 127.00 5.00 No

Abbreviations

Depth:
SPT Field Value:
Fines Content:
Unit Weight:
Infl. Thickness:
Can Liquefy:

Depth at which test was performed (ft)
Number of blows per foot
Fines content at test depth (%)
Unit weight at test depth (pcf)
Thickness of the soil layer to be considered in settlements analysis (ft)
User defined switch for excluding/including test depth from the analysis procedure

:: Cyclic Resistance Ratio (CRR) calculation data ::

CRR7.5Depth
(ft)

SPT
Field
Value

CN CE CB CR CS (N1)60 (N1)60csFC
(%)

σv

(tsf)
uo

(tsf)
σ'vo

(tsf)
Unit

Weight
(pcf)

Δ(Ν1)60m

5.00 5 1.68 1.25 1.15 0.80 1.20 12 18 4.00053.40128.00 0.32 0.00 0.32 0.43 5.61

10.00 53 1.13 1.25 1.15 0.85 1.20 88 94 4.00055.00139.00 0.67 0.00 0.67 0.26 5.61

15.00 34 1.01 1.25 1.15 0.95 1.20 56 62 4.00055.00139.00 1.01 0.00 1.01 0.26 5.61

20.00 35 0.94 1.25 1.15 0.95 1.20 54 60 4.00055.00121.00 1.32 0.00 1.32 0.26 5.61

25.00 32 0.89 1.25 1.15 0.95 1.20 47 50 4.00015.00121.00 1.62 0.00 1.62 0.26 3.26

30.00 18 0.80 1.25 1.15 1.00 1.20 25 31 4.00055.00127.00 1.94 0.00 1.94 0.37 5.61

σv:
uo:

σ'vo:

m:
CN:

CE:

CB:
CR:

CS:

N1(60):
Δ(Ν1)60

N1(60 )cs:

CRR7.5:

Total stress during SPT test (tsf)
Water pore pressure during SPT test (tsf)

Effective overburden pressure during SPT test (tsf)

Stress exponent normalization factor
Overburden corretion factor

Energy correction factor

Borehole diameter correction factor
Rod length correction factor

Liner correction factor

Corrected NSPT to a 60% energy ratio
Equivalent clean sand adjustment

Corected N1(60) value for fines content

Cyclic resistance ratio for M=7.5

Abbreviations

σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

5.00 128.00 0.32 0.00 0.32 1.00 0.382 0.97 0.393 1.10 0.603 2.0001.42 181.00

10.00 139.00 0.67 0.00 0.67 0.98 0.378 0.92 0.409 1.10 0.629 2.0002.20 941.00

15.00 139.00 1.01 0.08 0.94 0.97 0.403 0.92 0.437 1.04 0.713 2.0002.20 621.00

20.00 121.00 1.32 0.23 1.08 0.96 0.446 0.92 0.483 0.99 0.822 2.0002.20 601.00

25.00 121.00 1.62 0.39 1.23 0.94 0.474 0.92 0.514 0.96 0.909 2.0002.20 501.00

30.00 127.00 1.94 0.55 1.39 0.92 0.492 0.93 0.528 0.94 0.947 2.0002.06 311.00
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σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

σv ,eq:

uo ,eq:
σ'vo ,eq:

rd:

α:

CSR :
MSF :

CSR eq ,M=7 .5:
Ksigma:

CSR*:

FS:

Total overburden pressure at test point, during earthquake (tsf)

Water pressure at test point, during earthquake (tsf)
Effective overburden pressure, during earthquake (tsf)

Nonlinear shear mass factor

Improvement factor due to stone columns

Cyclic Stress Ratio
Magnitude Scaling Factor

CSR adjusted for M=7.5
Effective overburden stress factor

CSR fully adjusted (user FS applied) ***

Calculated factor of safety against soi l l iquefaction

Abbreviations

1.30***  User FS:

:: Liquefaction potential according to Iwasaki ::

Depth
(ft)

FS F Thickness
(ft)

wz IL

5.00 2.000 0.00 9.24 0.005.00

10.00 2.000 0.00 8.48 0.005.00

15.00 2.000 0.00 7.71 0.005.00

20.00 2.000 0.00 6.95 0.005.00

25.00 2.000 0.00 6.19 0.005.00

30.00 2.000 0.00 5.43 0.005.00

0.00

IL = 0.00 - No liquefaction
IL between 0.00 and 5 - Liquefaction not probable

IL between 5 and 15 - Liquefaction probable

IL > 15 - Liquefaction certain

Overall potential IL :

:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

5.00 12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00

10.00 88 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00

Abbreviations

τav:
p:
Gmax:
α, b:
γ:
ε15:
Nc:
εNc:
Δh:
ΔS:

Average cyclic shear stress
Average stress
Maximum shear modulus (tsf)
Shear strain formula variables
Average shear strain
Volumetric strain after 15 cycles
Number of cycles
Volumetric strain for number of cycles Nc (%)
Thickness of soil layer (in)
Settlement of soil layer (in)

0.000Cumulative settlemetns:

:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)
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:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)

15.00 62 0.00 -2.59 2.000 0.00 0.00 5.00 0.000 0.00

20.00 60 0.00 -2.42 2.000 0.00 0.00 5.00 0.000 0.00

25.00 50 0.04 -1.59 2.000 0.00 0.00 5.00 0.000 0.00

30.00 31 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

Abbreviations

0.000Cumulative settlements:

γ lim:
Fα/N:

γmax:
ev::

Sv-1D:

LDI:

Limiting shear strain (%)
Maximun shear strain factor
Maximum shear strain (%)
Post liquefaction volumetric strain (%)
Estimated vertical settlement (in)
Estimated lateral displacement (ft)

0.00
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SPT BASED LIQUEFACTION ANALYSIS REPORT

:: Input parameters and analysis properties ::

Analysis method:

Fines correction method:

Sampling method:

Borehole diameter:

Rod length:

Hammer energy ratio:

Boulanger & Idriss, 2014

Boulanger & Idriss, 2014

Sampler wo liners

200mm

5.00 ft

1.25

G.W.T. (in-situ):
G.W.T. (earthq.):

Earthquake magnitude Mw:
Peak ground acceleration:
Eq. external load:

Project title : New Tower at Kaiser Riverside Medical Center

Location : 10800 Magnolia Avenue, Riverside, California

2883 East Spring Street, Suite 300

Long Beach, CA 90806

SPT Name: B-3

57.50 ft

12.50 ft

7.70

0.59 g

0.00 tsf

Raw SPT Data

SPT Count (blows/ft)
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:: Overall Liquefaction Assessment Analysis Plots ::
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Test
Depth

(ft)

:: Field input data ::

SPT Field
Value

(blows)

Fines
Content

(%)

Unit
Weight

(pcf)

Infl.
Thickness

(ft)

Can
Liquefy

5.00 10 70.00 110.00 5.00 No

10.00 26 75.90 110.00 5.00 No

15.00 31 75.00 122.00 5.00 No

20.00 40 5.10 122.00 5.00 Yes

25.00 31 70.00 107.00 5.00 No

30.00 26 63.60 107.00 5.00 No

35.00 53 15.00 121.00 5.00 Yes

40.00 38 15.00 121.00 5.00 Yes

45.00 42 15.00 113.00 5.00 Yes

50.00 21 81.70 113.00 5.00 Yes

Abbreviations

Depth:
SPT Field Value:
Fines Content:
Unit Weight:
Infl. Thickness:
Can Liquefy:

Depth at which test was performed (ft)
Number of blows per foot
Fines content at test depth (%)
Unit weight at test depth (pcf)
Thickness of the soil layer to be considered in settlements analysis (ft)
User defined switch for excluding/including test depth from the analysis procedure

:: Cyclic Resistance Ratio (CRR) calculation data ::

CRR7.5Depth
(ft)

SPT
Field
Value

CN CE CB CR CS (N1)60 (N1)60csFC
(%)

σv

(tsf)
uo

(tsf)
σ'vo

(tsf)
Unit

Weight
(pcf)

Δ(Ν1)60m

5.00 10 1.61 1.25 1.15 0.80 1.20 22 28 4.00070.00110.00 0.28 0.00 0.28 0.35 5.57

10.00 26 1.19 1.25 1.15 0.85 1.20 45 51 4.00075.90110.00 0.55 0.00 0.55 0.26 5.56

15.00 31 1.06 1.25 1.15 0.95 1.20 54 60 4.00075.00122.00 0.86 0.00 0.86 0.26 5.56

20.00 40 0.98 1.25 1.15 0.95 1.20 64 64 4.0005.10122.00 1.16 0.00 1.16 0.26 0.00

25.00 31 0.92 1.25 1.15 0.95 1.20 47 53 4.00070.00107.00 1.43 0.00 1.43 0.26 5.57

30.00 26 0.88 1.25 1.15 1.00 1.20 39 45 4.00063.60107.00 1.70 0.00 1.70 0.27 5.59

35.00 53 0.85 1.25 1.15 1.00 1.20 77 80 4.00015.00121.00 2.00 0.00 2.00 0.26 3.26

40.00 38 0.82 1.25 1.15 1.00 1.20 53 56 4.00015.00121.00 2.30 0.00 2.30 0.26 3.26

45.00 42 0.79 1.25 1.15 1.00 1.20 57 60 4.00015.00113.00 2.58 0.00 2.58 0.26 3.26

50.00 21 0.69 1.25 1.15 1.00 1.20 25 31 4.00081.70113.00 2.87 0.00 2.87 0.37 5.54

σv:
uo:

σ'vo:

m:
CN:

CE:

CB:
CR:

CS:

N1(60):
Δ(Ν1)60

N1(60 )cs:

CRR7.5:

Total stress during SPT test (tsf)
Water pore pressure during SPT test (tsf)

Effective overburden pressure during SPT test (tsf)

Stress exponent normalization factor
Overburden corretion factor

Energy correction factor

Borehole diameter correction factor
Rod length correction factor

Liner correction factor

Corrected NSPT to a 60% energy ratio
Equivalent clean sand adjustment

Corected N1(60) value for fines content

Cyclic resistance ratio for M=7.5

Abbreviations

σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

5.00 110.00 0.28 0.00 0.28 1.00 0.382 0.94 0.405 1.10 0.622 2.0001.88 281.00
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σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

10.00 110.00 0.55 0.00 0.55 0.98 0.378 0.92 0.409 1.10 0.629 2.0002.20 511.00

15.00 122.00 0.86 0.08 0.78 0.97 0.410 0.92 0.444 1.09 0.688 2.0002.20 601.00

20.00 122.00 1.16 0.23 0.93 0.96 0.459 0.92 0.498 1.04 0.809 2.0002.20 641.00

25.00 107.00 1.43 0.39 1.04 0.94 0.495 0.92 0.537 1.01 0.902 2.0002.20 531.00

30.00 107.00 1.70 0.55 1.15 0.92 0.521 0.92 0.565 0.98 0.978 2.0002.20 451.00

35.00 121.00 2.00 0.70 1.30 0.90 0.533 0.92 0.578 0.94 1.039 2.0002.20 801.00

40.00 121.00 2.30 0.86 1.44 0.88 0.539 0.92 0.585 0.91 1.087 2.0002.20 561.00

45.00 113.00 2.58 1.01 1.57 0.86 0.544 0.92 0.589 0.88 1.127 2.0002.20 601.00

50.00 113.00 2.87 1.17 1.70 0.84 0.545 0.93 0.585 0.90 1.099 2.0002.06 311.00

σv ,eq:

uo ,eq:
σ'vo ,eq:

rd:

α:

CSR :
MSF :

CSR eq ,M=7 .5:
Ksigma:

CSR*:

FS:

Total overburden pressure at test point, during earthquake (tsf)

Water pressure at test point, during earthquake (tsf)
Effective overburden pressure, during earthquake (tsf)

Nonlinear shear mass factor

Improvement factor due to stone columns

Cyclic Stress Ratio
Magnitude Scaling Factor

CSR adjusted for M=7.5
Effective overburden stress factor

CSR fully adjusted (user FS applied) ***

Calculated factor of safety against soi l l iquefaction

Abbreviations

1.30***  User FS:

:: Liquefaction potential according to Iwasaki ::

Depth
(ft)

FS F Thickness
(ft)

wz IL

5.00 2.000 0.00 9.24 0.005.00

10.00 2.000 0.00 8.48 0.005.00

15.00 2.000 0.00 7.71 0.005.00

20.00 2.000 0.00 6.95 0.005.00

25.00 2.000 0.00 6.19 0.005.00

30.00 2.000 0.00 5.43 0.005.00

35.00 2.000 0.00 4.67 0.005.00

40.00 2.000 0.00 3.90 0.005.00

45.00 2.000 0.00 3.14 0.005.00

50.00 2.000 0.00 2.38 0.005.00

0.00

IL = 0.00 - No liquefaction
IL between 0.00 and 5 - Liquefaction not probable

IL between 5 and 15 - Liquefaction probable

IL > 15 - Liquefaction certain

Overall potential IL :

:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

5.00 22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00

10.00 45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00
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:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

Abbreviations

τav:
p:
Gmax:
α, b:
γ:
ε15:
Nc:
εNc:
Δh:
ΔS:

Average cyclic shear stress
Average stress
Maximum shear modulus (tsf)
Shear strain formula variables
Average shear strain
Volumetric strain after 15 cycles
Number of cycles
Volumetric strain for number of cycles Nc (%)
Thickness of soil layer (in)
Settlement of soil layer (in)

0.000Cumulative settlemetns:

:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)

15.00 60 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

20.00 64 0.00 -2.77 2.000 0.00 0.00 5.00 0.000 0.00

25.00 53 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

30.00 45 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

35.00 80 0.00 -4.20 2.000 0.00 0.00 5.00 0.000 0.00

40.00 56 0.00 -2.08 2.000 0.00 0.00 5.00 0.000 0.00

45.00 60 0.00 -2.42 2.000 0.00 0.00 5.00 0.000 0.00

50.00 31 4.04 -0.16 2.000 0.00 0.00 5.00 0.000 0.00

Abbreviations

0.000Cumulative settlements:

γ lim:
Fα/N:

γmax:
ev::

Sv-1D:

LDI:

Limiting shear strain (%)
Maximun shear strain factor
Maximum shear strain (%)
Post liquefaction volumetric strain (%)
Estimated vertical settlement (in)
Estimated lateral displacement (ft)

0.00
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SPT BASED LIQUEFACTION ANALYSIS REPORT

:: Input parameters and analysis properties ::

Analysis method:

Fines correction method:

Sampling method:

Borehole diameter:

Rod length:

Hammer energy ratio:

Boulanger & Idriss, 2014

Boulanger & Idriss, 2014

Sampler wo liners

200mm

5.00 ft

1.25

G.W.T. (in-situ):
G.W.T. (earthq.):

Earthquake magnitude Mw:
Peak ground acceleration:
Eq. external load:

Project title : New Tower at Kaiser Riverside Medical Center

Location : 10800 Magnolia Avenue, Riverside, California

2883 East Spring Street, Suite 300

Long Beach, CA 90806

SPT Name: B-4

57.50 ft

12.50 ft

7.70

0.59 g

0.00 tsf

Raw SPT Data

SPT Count (blows/ft)
50403020100
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:: Overall Liquefaction Assessment Analysis Plots ::
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Test
Depth

(ft)

:: Field input data ::

SPT Field
Value

(blows)

Fines
Content

(%)

Unit
Weight

(pcf)

Infl.
Thickness

(ft)

Can
Liquefy

5.00  5 70.00 128.00 5.00 No

10.00 53 83.80 130.00 5.00 No

15.00 34 65.10 130.00 5.00 No

20.00 35 5.10 103.00 5.00 Yes

25.00 32 70.00 103.00 5.00 No

30.00 18 75.00 124.00 5.00 Yes

Abbreviations

Depth:
SPT Field Value:
Fines Content:
Unit Weight:
Infl. Thickness:
Can Liquefy:

Depth at which test was performed (ft)
Number of blows per foot
Fines content at test depth (%)
Unit weight at test depth (pcf)
Thickness of the soil layer to be considered in settlements analysis (ft)
User defined switch for excluding/including test depth from the analysis procedure

:: Cyclic Resistance Ratio (CRR) calculation data ::

CRR7.5Depth
(ft)

SPT
Field
Value

CN CE CB CR CS (N1)60 (N1)60csFC
(%)

σv

(tsf)
uo

(tsf)
σ'vo

(tsf)
Unit

Weight
(pcf)

Δ(Ν1)60m

5.00 5 1.68 1.25 1.15 0.80 1.20 12 18 4.00070.00128.00 0.32 0.00 0.32 0.43 5.57

10.00 53 1.14 1.25 1.15 0.85 1.20 89 95 4.00083.80130.00 0.65 0.00 0.65 0.26 5.53

15.00 34 1.02 1.25 1.15 0.95 1.20 57 63 4.00065.10130.00 0.97 0.00 0.97 0.26 5.59

20.00 35 0.96 1.25 1.15 0.95 1.20 55 55 4.0005.10103.00 1.23 0.00 1.23 0.26 0.00

25.00 32 0.91 1.25 1.15 0.95 1.20 48 54 4.00070.00103.00 1.49 0.00 1.49 0.26 5.57

30.00 18 0.83 1.25 1.15 1.00 1.20 26 32 4.00075.00124.00 1.80 0.00 1.80 0.36 5.56

σv:
uo:

σ'vo:

m:
CN:

CE:

CB:
CR:

CS:

N1(60):
Δ(Ν1)60

N1(60 )cs:

CRR7.5:

Total stress during SPT test (tsf)
Water pore pressure during SPT test (tsf)

Effective overburden pressure during SPT test (tsf)

Stress exponent normalization factor
Overburden corretion factor

Energy correction factor

Borehole diameter correction factor
Rod length correction factor

Liner correction factor

Corrected NSPT to a 60% energy ratio
Equivalent clean sand adjustment

Corected N1(60) value for fines content

Cyclic resistance ratio for M=7.5

Abbreviations

σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

5.00 128.00 0.32 0.00 0.32 1.00 0.382 0.97 0.393 1.10 0.603 2.0001.42 181.00

10.00 130.00 0.65 0.00 0.65 0.98 0.378 0.92 0.409 1.10 0.629 2.0002.20 951.00

15.00 130.00 0.97 0.08 0.89 0.97 0.405 0.92 0.439 1.05 0.706 2.0002.20 631.00

20.00 103.00 1.23 0.23 0.99 0.96 0.453 0.92 0.491 1.02 0.814 2.0002.20 551.00

25.00 103.00 1.49 0.39 1.10 0.94 0.488 0.92 0.529 0.99 0.903 2.0002.20 541.00

30.00 124.00 1.80 0.55 1.25 0.92 0.507 0.93 0.547 0.96 0.960 2.0002.12 321.00
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σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

σv ,eq:

uo ,eq:
σ'vo ,eq:

rd:

α:

CSR :
MSF :

CSR eq ,M=7 .5:
Ksigma:

CSR*:

FS:

Total overburden pressure at test point, during earthquake (tsf)

Water pressure at test point, during earthquake (tsf)
Effective overburden pressure, during earthquake (tsf)

Nonlinear shear mass factor

Improvement factor due to stone columns

Cyclic Stress Ratio
Magnitude Scaling Factor

CSR adjusted for M=7.5
Effective overburden stress factor

CSR fully adjusted (user FS applied) ***

Calculated factor of safety against soi l l iquefaction

Abbreviations

1.30***  User FS:

:: Liquefaction potential according to Iwasaki ::

Depth
(ft)

FS F Thickness
(ft)

wz IL

5.00 2.000 0.00 9.24 0.005.00

10.00 2.000 0.00 8.48 0.005.00

15.00 2.000 0.00 7.71 0.005.00

20.00 2.000 0.00 6.95 0.005.00

25.00 2.000 0.00 6.19 0.005.00

30.00 2.000 0.00 5.43 0.005.00

0.00

IL = 0.00 - No liquefaction
IL between 0.00 and 5 - Liquefaction not probable

IL between 5 and 15 - Liquefaction probable

IL > 15 - Liquefaction certain

Overall potential IL :

:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

5.00 12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00

10.00 89 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00

Abbreviations

τav:
p:
Gmax:
α, b:
γ:
ε15:
Nc:
εNc:
Δh:
ΔS:

Average cyclic shear stress
Average stress
Maximum shear modulus (tsf)
Shear strain formula variables
Average shear strain
Volumetric strain after 15 cycles
Number of cycles
Volumetric strain for number of cycles Nc (%)
Thickness of soil layer (in)
Settlement of soil layer (in)

0.000Cumulative settlemetns:

:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)
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:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)

15.00 63 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

20.00 55 0.00 -2.00 2.000 0.00 0.00 5.00 0.000 0.00

25.00 54 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

30.00 32 3.50 -0.22 2.000 0.00 0.00 5.00 0.000 0.00

Abbreviations

0.000Cumulative settlements:

γ lim:
Fα/N:

γmax:
ev::

Sv-1D:

LDI:

Limiting shear strain (%)
Maximun shear strain factor
Maximum shear strain (%)
Post liquefaction volumetric strain (%)
Estimated vertical settlement (in)
Estimated lateral displacement (ft)

0.00
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:: Input parameters and analysis properties ::

Analysis method:

Fines correction method:

Sampling method:

Borehole diameter:

Rod length:

Hammer energy ratio:

Boulanger & Idriss, 2014

Boulanger & Idriss, 2014

Sampler wo liners

200mm

5.00 ft

1.25

G.W.T. (in-situ):
G.W.T. (earthq.):

Earthquake magnitude Mw:
Peak ground acceleration:
Eq. external load:

Project title : New Tower at Kaiser Riverside Medical Center

Location : 10800 Magnolia Avenue, Riverside, California

2883 East Spring Street, Suite 300

Long Beach, CA 90806

SPT Name: B-5

57.50 ft

12.50 ft

7.70

0.59 g

0.00 tsf

Raw SPT Data

SPT Count (blows/ft)
50403020100
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LPI color scheme
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Raw SPT Data
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:: Overall Liquefaction Assessment Analysis Plots ::
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Test
Depth

(ft)

:: Field input data ::

SPT Field
Value

(blows)

Fines
Content

(%)

Unit
Weight

(pcf)

Infl.
Thickness

(ft)

Can
Liquefy

5.00  6 70.00 128.00 5.00 No

10.00 65 70.00 136.00 5.00 No

15.00 17 75.00 136.00 5.00 Yes

20.00 33 10.00 115.00 5.00 Yes

25.00 14 75.00 115.00 5.00 No

30.00 36 15.00 128.00 5.00 Yes

35.00 33 15.00 128.00 5.00 Yes

40.00 16 75.00 120.00 5.00 No

45.00 38 7.50 120.00 5.00 Yes

50.00 65 15.00 106.00 5.00 Yes

55.00 22 10.00 106.00 5.00 Yes

60.00 65 5.00 140.00 5.00 Yes

70.00 15 5.00 140.00 5.00 Yes

80.00 65 15.00 140.00 5.00 Yes

90.00 43 15.00 140.00 5.00 Yes

Abbreviations

Depth:
SPT Field Value:
Fines Content:
Unit Weight:
Infl. Thickness:
Can Liquefy:

Depth at which test was performed (ft)
Number of blows per foot
Fines content at test depth (%)
Unit weight at test depth (pcf)
Thickness of the soil layer to be considered in settlements analysis (ft)
User defined switch for excluding/including test depth from the analysis procedure

:: Cyclic Resistance Ratio (CRR) calculation data ::

CRR7.5Depth
(ft)

SPT
Field
Value

CN CE CB CR CS (N1)60 (N1)60csFC
(%)

σv

(tsf)
uo

(tsf)
σ'vo

(tsf)
Unit

Weight
(pcf)

Δ(Ν1)60m

5.00 6 1.65 1.25 1.15 0.80 1.20 14 20 4.00070.00128.00 0.32 0.00 0.32 0.42 5.57

10.00 65 1.13 1.25 1.15 0.85 1.20 108 114 4.00070.00136.00 0.66 0.00 0.66 0.26 5.57

15.00 17 1.02 1.25 1.15 0.95 1.20 28 34 4.00075.00136.00 1.00 0.00 1.00 0.34 5.56

20.00 33 0.95 1.25 1.15 0.95 1.20 51 52 4.00010.00115.00 1.29 0.00 1.29 0.26 1.15

25.00 14 0.85 1.25 1.15 0.95 1.20 20 26 4.00075.00115.00 1.58 0.00 1.58 0.41 5.56

30.00 36 0.86 1.25 1.15 1.00 1.20 53 56 4.00015.00128.00 1.90 0.00 1.90 0.26 3.26

35.00 33 0.82 1.25 1.15 1.00 1.20 47 50 4.00015.00128.00 2.22 0.00 2.22 0.26 3.26

40.00 16 0.70 1.25 1.15 1.00 1.20 19 25 4.00075.00120.00 2.52 0.00 2.52 0.41 5.56

45.00 38 0.77 1.25 1.15 1.00 1.20 51 51 4.0007.50120.00 2.82 0.00 2.82 0.26 0.23

50.00 65 0.75 1.25 1.15 1.00 1.20 85 88 4.00015.00106.00 3.08 0.00 3.08 0.26 3.26

55.00 22 0.63 1.25 1.15 1.00 1.20 24 25 4.00010.00106.00 3.35 0.00 3.35 0.40 1.15

60.00 65 0.72 1.25 1.15 1.00 1.20 81 81 4.0005.00140.00 3.70 0.08 3.62 0.26 0.00

70.00 15 0.51 1.25 1.15 1.00 1.20 13 13 4.0005.00140.00 4.39 0.39 4.01 0.50 0.00

80.00 65 0.69 1.25 1.15 1.00 1.20 77 80 4.00015.00140.00 5.10 0.70 4.39 0.26 3.26

90.00 43 0.67 1.25 1.15 1.00 1.20 50 53 4.00015.00140.00 5.80 1.01 4.78 0.26 3.26
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:: Cyclic Resistance Ratio (CRR) calculation data ::

CRR7.5Depth
(ft)

SPT
Field
Value

CN CE CB CR CS (N1)60 (N1)60csFC
(%)

σv

(tsf)
uo

(tsf)
σ'vo

(tsf)
Unit

Weight
(pcf)

Δ(Ν1)60m

σv:
uo:

σ'vo:

m:
CN:

CE:

CB:
CR:

CS:

N1(60):
Δ(Ν1)60

N1(60 )cs:

CRR7.5:

Total stress during SPT test (tsf)
Water pore pressure during SPT test (tsf)

Effective overburden pressure during SPT test (tsf)

Stress exponent normalization factor
Overburden corretion factor

Energy correction factor

Borehole diameter correction factor
Rod length correction factor

Liner correction factor

Corrected NSPT to a 60% energy ratio
Equivalent clean sand adjustment

Corected N1(60) value for fines content

Cyclic resistance ratio for M=7.5

Abbreviations

σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

5.00 128.00 0.32 0.00 0.32 1.00 0.382 0.97 0.395 1.10 0.606 2.0001.49 201.00

10.00 136.00 0.66 0.00 0.66 0.98 0.378 0.92 0.409 1.10 0.629 2.0002.20 1141.00

15.00 136.00 1.00 0.08 0.92 0.97 0.404 0.92 0.438 1.03 0.715 2.0002.20 341.00

20.00 115.00 1.29 0.23 1.05 0.96 0.448 0.92 0.485 1.00 0.819 2.0002.20 521.00

25.00 115.00 1.58 0.39 1.19 0.94 0.478 0.95 0.504 0.98 0.868 2.0001.77 261.00

30.00 128.00 1.90 0.55 1.35 0.92 0.496 0.92 0.538 0.93 0.979 2.0002.20 561.00

35.00 128.00 2.22 0.70 1.51 0.90 0.506 0.92 0.549 0.89 1.037 2.0002.20 501.00

40.00 120.00 2.52 0.86 1.66 0.88 0.513 0.95 0.538 0.93 0.981 2.0001.72 251.00

45.00 120.00 2.82 1.01 1.80 0.86 0.516 0.92 0.560 0.84 1.122 2.0002.20 511.00

50.00 106.00 3.08 1.17 1.91 0.84 0.520 0.92 0.564 0.83 1.153 2.0002.20 881.00

55.00 106.00 3.35 1.33 2.02 0.82 0.521 0.95 0.546 0.89 1.032 2.0001.72 251.00

60.00 140.00 3.70 1.48 2.21 0.80 0.512 0.92 0.555 0.78 1.199 2.0002.20 811.00

70.00 140.00 4.39 1.79 2.60 0.76 0.493 0.98 0.501 0.91 0.933 2.0001.26 131.00

80.00 140.00 5.10 2.11 2.99 0.72 0.473 0.92 0.513 0.69 1.250 2.0002.20 801.00

90.00 140.00 5.80 2.42 3.38 0.69 0.456 0.92 0.494 0.66 1.270 2.0002.20 531.00

σv ,eq:

uo ,eq:
σ'vo ,eq:

rd:

α:

CSR :
MSF :

CSR eq ,M=7 .5:
Ksigma:

CSR*:

FS:

Total overburden pressure at test point, during earthquake (tsf)

Water pressure at test point, during earthquake (tsf)
Effective overburden pressure, during earthquake (tsf)

Nonlinear shear mass factor

Improvement factor due to stone columns

Cyclic Stress Ratio
Magnitude Scaling Factor

CSR adjusted for M=7.5
Effective overburden stress factor

CSR fully adjusted (user FS applied) ***

Calculated factor of safety against soi l l iquefaction

Abbreviations

1.30***  User FS:

:: Liquefaction potential according to Iwasaki ::

Depth
(ft)

FS F Thickness
(ft)

wz IL

5.00 2.000 0.00 9.24 0.005.00

10.00 2.000 0.00 8.48 0.005.00
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:: Liquefaction potential according to Iwasaki ::

Depth
(ft)

FS F Thickness
(ft)

wz IL

15.00 2.000 0.00 7.71 0.005.00

20.00 2.000 0.00 6.95 0.005.00

25.00 2.000 0.00 6.19 0.005.00

30.00 2.000 0.00 5.43 0.005.00

35.00 2.000 0.00 4.67 0.005.00

40.00 2.000 0.00 3.90 0.005.00

45.00 2.000 0.00 3.14 0.005.00

50.00 2.000 0.00 2.38 0.005.00

55.00 2.000 0.00 1.62 0.005.00

60.00 2.000 0.00 0.86 0.005.00

70.00 2.000 0.00 0.00 0.000.00

80.00 2.000 0.00 0.00 0.000.00

90.00 2.000 0.00 0.00 0.000.00

0.00

IL = 0.00 - No liquefaction
IL between 0.00 and 5 - Liquefaction not probable

IL between 5 and 15 - Liquefaction probable

IL > 15 - Liquefaction certain

Overall potential IL :

:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

5.00 14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00

10.00 108 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00

Abbreviations

τav:
p:
Gmax:
α, b:
γ:
ε15:
Nc:
εNc:
Δh:
ΔS:

Average cyclic shear stress
Average stress
Maximum shear modulus (tsf)
Shear strain formula variables
Average shear strain
Volumetric strain after 15 cycles
Number of cycles
Volumetric strain for number of cycles Nc (%)
Thickness of soil layer (in)
Settlement of soil layer (in)

0.000Cumulative settlemetns:

:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)

15.00 34 2.58 -0.36 2.000 0.00 0.00 5.00 0.000 0.00

20.00 52 0.01 -1.75 2.000 0.00 0.00 5.00 0.000 0.00

25.00 26 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

30.00 56 0.00 -2.08 2.000 0.00 0.00 5.00 0.000 0.00

35.00 50 0.04 -1.59 2.000 0.00 0.00 5.00 0.000 0.00

40.00 25 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

45.00 51 0.02 -1.67 2.000 0.00 0.00 5.00 0.000 0.00

50.00 88 0.00 -4.94 2.000 0.00 0.00 5.00 0.000 0.00
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:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)

55.00 25 8.88 0.23 2.000 0.00 0.00 5.00 0.000 0.00

60.00 81 0.00 -4.29 2.000 0.00 0.00 5.00 0.000 0.00

70.00 13 34.14 0.83 2.000 0.00 0.00 5.00 0.000 0.00

80.00 80 0.00 -4.20 2.000 0.00 0.00 5.00 0.000 0.00

90.00 53 0.00 -1.83 2.000 0.00 0.00 5.00 0.000 0.00

Abbreviations

0.000Cumulative settlements:

γ lim:
Fα/N:

γmax:
ev::

Sv-1D:

LDI:

Limiting shear strain (%)
Maximun shear strain factor
Maximum shear strain (%)
Post liquefaction volumetric strain (%)
Estimated vertical settlement (in)
Estimated lateral displacement (ft)

0.00
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SPT BASED LIQUEFACTION ANALYSIS REPORT

:: Input parameters and analysis properties ::

Analysis method:

Fines correction method:

Sampling method:

Borehole diameter:

Rod length:

Hammer energy ratio:

Boulanger & Idriss, 2014

Boulanger & Idriss, 2014

Sampler wo liners

200mm

5.00 ft

1.25

G.W.T. (in-situ):
G.W.T. (earthq.):

Earthquake magnitude Mw:
Peak ground acceleration:
Eq. external load:

Project title : New Tower at Kaiser Riverside Medical Center

Location : 10800 Magnolia Avenue, Riverside, California

2883 East Spring Street, Suite 300

Long Beach, CA 90806

SPT Name: B-6

57.50 ft

12.50 ft

7.70

0.59 g

0.00 tsf
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Raw SPT Data

SPT Count (blows/ft)
50403020100

D
e
p
th

 (
ft

)

52

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

Raw SPT Data

Insitu

CSR - CRR Plot

CSR - CRR
10.80.60.40.20

D
e
p
th

 (
ft

)

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

CSR - CRR Plot

During earthq.

FS Plot

Factor of Safety
21.510.50

D
e
p
th

 (
ft

)

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

FS Plot

During earthq.

Vertical Liq. Settlements

Cuml. Settlement (in)
0

D
e
p
th

 (
ft

)

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

Vertical Liq. Settlements

During earthq.

Lateral Liq. Displacements

Cuml. Displacement (ft)
0

D
e
p
th

 (
ft

)

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

Lateral Liq. Displacements

During earthq.

:: Overall Liquefaction Assessment Analysis Plots ::
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Test
Depth

(ft)

:: Field input data ::

SPT Field
Value

(blows)

Fines
Content

(%)

Unit
Weight

(pcf)

Infl.
Thickness

(ft)

Can
Liquefy

5.00 11 64.80 128.00 5.00 No

10.00 32 65.00 126.00 5.00 No

15.00 30 70.00 126.00 5.00 No

20.00 31 70.00 127.00 5.00 No

25.00 19 82.20 127.00 5.00 No

30.00 45 15.00 106.00 5.00 Yes

35.00 41 5.00 106.00 5.00 Yes

40.00 16 71.70 118.00 5.00 No

45.00 50 75.00 118.00 5.00 No

50.00 65 75.00 118.00 5.00 No

Abbreviations

Depth:
SPT Field Value:
Fines Content:
Unit Weight:
Infl. Thickness:
Can Liquefy:

Depth at which test was performed (ft)
Number of blows per foot
Fines content at test depth (%)
Unit weight at test depth (pcf)
Thickness of the soil layer to be considered in settlements analysis (ft)
User defined switch for excluding/including test depth from the analysis procedure

:: Cyclic Resistance Ratio (CRR) calculation data ::

CRR7.5Depth
(ft)

SPT
Field
Value

CN CE CB CR CS (N1)60 (N1)60csFC
(%)

σv

(tsf)
uo

(tsf)
σ'vo

(tsf)
Unit

Weight
(pcf)

Δ(Ν1)60m

5.00 11 1.52 1.25 1.15 0.80 1.20 23 29 4.00064.80128.00 0.32 0.00 0.32 0.35 5.59

10.00 32 1.14 1.25 1.15 0.85 1.20 54 60 4.00065.00126.00 0.64 0.00 0.64 0.26 5.59

15.00 30 1.03 1.25 1.15 0.95 1.20 51 57 4.00070.00126.00 0.95 0.00 0.95 0.26 5.57

20.00 31 0.95 1.25 1.15 0.95 1.20 48 54 4.00070.00127.00 1.27 0.00 1.27 0.26 5.57

25.00 19 0.87 1.25 1.15 0.95 1.20 27 33 4.00082.20127.00 1.59 0.00 1.59 0.35 5.54

30.00 45 0.86 1.25 1.15 1.00 1.20 67 70 4.00015.00106.00 1.85 0.00 1.85 0.26 3.26

35.00 41 0.83 1.25 1.15 1.00 1.20 59 59 4.0005.00106.00 2.12 0.00 2.12 0.26 0.00

40.00 16 0.71 1.25 1.15 1.00 1.20 20 26 4.00071.70118.00 2.41 0.00 2.41 0.41 5.57

45.00 50 0.78 1.25 1.15 1.00 1.20 67 73 4.00075.00118.00 2.71 0.00 2.71 0.26 5.56

50.00 65 0.76 1.25 1.15 1.00 1.20 85 91 4.00075.00118.00 3.00 0.00 3.00 0.26 5.56

σv:
uo:

σ'vo:

m:
CN:

CE:

CB:
CR:

CS:

N1(60):
Δ(Ν1)60

N1(60 )cs:

CRR7.5:

Total stress during SPT test (tsf)
Water pore pressure during SPT test (tsf)

Effective overburden pressure during SPT test (tsf)

Stress exponent normalization factor
Overburden corretion factor

Energy correction factor

Borehole diameter correction factor
Rod length correction factor

Liner correction factor

Corrected NSPT to a 60% energy ratio
Equivalent clean sand adjustment

Corected N1(60) value for fines content

Cyclic resistance ratio for M=7.5

Abbreviations

σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

5.00 128.00 0.32 0.00 0.32 1.00 0.382 0.94 0.407 1.10 0.625 2.0001.94 291.00
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σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

10.00 126.00 0.64 0.00 0.64 0.98 0.378 0.92 0.409 1.10 0.629 2.0002.20 601.00

15.00 126.00 0.95 0.08 0.87 0.97 0.406 0.92 0.440 1.06 0.703 2.0002.20 571.00

20.00 127.00 1.27 0.23 1.03 0.96 0.449 0.92 0.487 1.01 0.818 2.0002.20 541.00

25.00 127.00 1.59 0.39 1.20 0.94 0.477 0.92 0.517 0.97 0.900 2.0002.19 331.00

30.00 106.00 1.85 0.55 1.30 0.92 0.501 0.92 0.543 0.94 0.978 2.0002.20 701.00

35.00 106.00 2.12 0.70 1.41 0.90 0.517 0.92 0.561 0.91 1.036 2.0002.20 591.00

40.00 118.00 2.41 0.86 1.55 0.88 0.525 0.95 0.553 0.94 0.999 2.0001.77 261.00

45.00 118.00 2.71 1.01 1.69 0.86 0.528 0.92 0.573 0.86 1.123 2.0002.20 731.00

50.00 118.00 3.00 1.17 1.83 0.84 0.528 0.92 0.573 0.84 1.155 2.0002.20 911.00

σv ,eq:

uo ,eq:
σ'vo ,eq:

rd:

α:

CSR :
MSF :

CSR eq ,M=7 .5:
Ksigma:

CSR*:

FS:

Total overburden pressure at test point, during earthquake (tsf)

Water pressure at test point, during earthquake (tsf)
Effective overburden pressure, during earthquake (tsf)

Nonlinear shear mass factor

Improvement factor due to stone columns

Cyclic Stress Ratio
Magnitude Scaling Factor

CSR adjusted for M=7.5
Effective overburden stress factor

CSR fully adjusted (user FS applied) ***

Calculated factor of safety against soi l l iquefaction

Abbreviations

1.30***  User FS:

:: Liquefaction potential according to Iwasaki ::

Depth
(ft)

FS F Thickness
(ft)

wz IL

5.00 2.000 0.00 9.24 0.005.00

10.00 2.000 0.00 8.48 0.005.00

15.00 2.000 0.00 7.71 0.005.00

20.00 2.000 0.00 6.95 0.005.00

25.00 2.000 0.00 6.19 0.005.00

30.00 2.000 0.00 5.43 0.005.00

35.00 2.000 0.00 4.67 0.005.00

40.00 2.000 0.00 3.90 0.005.00

45.00 2.000 0.00 3.14 0.005.00

50.00 2.000 0.00 2.38 0.005.00

0.00

IL = 0.00 - No liquefaction
IL between 0.00 and 5 - Liquefaction not probable

IL between 5 and 15 - Liquefaction probable

IL > 15 - Liquefaction certain

Overall potential IL :

:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

5.00 23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00

10.00 54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00
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:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

Abbreviations

τav:
p:
Gmax:
α, b:
γ:
ε15:
Nc:
εNc:
Δh:
ΔS:

Average cyclic shear stress
Average stress
Maximum shear modulus (tsf)
Shear strain formula variables
Average shear strain
Volumetric strain after 15 cycles
Number of cycles
Volumetric strain for number of cycles Nc (%)
Thickness of soil layer (in)
Settlement of soil layer (in)

0.000Cumulative settlemetns:

:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)

15.00 57 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

20.00 54 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

25.00 33 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

30.00 70 0.00 -3.30 2.000 0.00 0.00 5.00 0.000 0.00

35.00 59 0.00 -2.34 2.000 0.00 0.00 5.00 0.000 0.00

40.00 26 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

45.00 73 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

50.00 91 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

Abbreviations

0.000Cumulative settlements:

γ lim:
Fα/N:

γmax:
ev::

Sv-1D:

LDI:

Limiting shear strain (%)
Maximun shear strain factor
Maximum shear strain (%)
Post liquefaction volumetric strain (%)
Estimated vertical settlement (in)
Estimated lateral displacement (ft)

0.00
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:: Input parameters and analysis properties ::

Analysis method:

Fines correction method:

Sampling method:

Borehole diameter:

Rod length:

Hammer energy ratio:

Boulanger & Idriss, 2014

Boulanger & Idriss, 2014

Sampler wo liners

200mm

5.00 ft

1.25

G.W.T. (in-situ):
G.W.T. (earthq.):

Earthquake magnitude Mw:
Peak ground acceleration:
Eq. external load:

Project title : New Tower at Kaiser Riverside Medical Center

Location : 10800 Magnolia Avenue, Riverside, California

2883 East Spring Street, Suite 300

Long Beach, CA 90806

SPT Name: B-7

57.50 ft

12.50 ft

7.70

0.59 g

0.00 tsf
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:: Overall Liquefaction Assessment Analysis Plots ::
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Test
Depth

(ft)

:: Field input data ::

SPT Field
Value

(blows)

Fines
Content

(%)

Unit
Weight

(pcf)

Infl.
Thickness

(ft)

Can
Liquefy

5.00 18 70.00 131.00 5.00 No

10.00 39 78.10 131.00 5.00 No

15.00 31 75.00 125.00 5.00 Yes

20.00 19 15.00 125.00 5.00 Yes

25.00 17 10.00 130.00 5.00 Yes

30.00 11 70.00 130.00 5.00 No

Abbreviations

Depth:
SPT Field Value:
Fines Content:
Unit Weight:
Infl. Thickness:
Can Liquefy:

Depth at which test was performed (ft)
Number of blows per foot
Fines content at test depth (%)
Unit weight at test depth (pcf)
Thickness of the soil layer to be considered in settlements analysis (ft)
User defined switch for excluding/including test depth from the analysis procedure

:: Cyclic Resistance Ratio (CRR) calculation data ::

CRR7.5Depth
(ft)

SPT
Field
Value

CN CE CB CR CS (N1)60 (N1)60csFC
(%)

σv

(tsf)
uo

(tsf)
σ'vo

(tsf)
Unit

Weight
(pcf)

Δ(Ν1)60m

5.00 18 1.39 1.25 1.15 0.80 1.20 35 41 4.00070.00131.00 0.33 0.00 0.33 0.28 5.57

10.00 39 1.13 1.25 1.15 0.85 1.20 65 71 4.00078.10131.00 0.66 0.00 0.66 0.26 5.55

15.00 31 1.02 1.25 1.15 0.95 1.20 52 58 4.00075.00125.00 0.97 0.00 0.97 0.26 5.56

20.00 19 0.94 1.25 1.15 0.95 1.20 29 32 4.00015.00125.00 1.28 0.00 1.28 0.35 3.26

25.00 17 0.85 1.25 1.15 0.95 1.20 24 25 0.29010.00130.00 1.61 0.00 1.61 0.40 1.15

30.00 11 0.76 1.25 1.15 1.00 1.20 14 20 4.00070.00130.00 1.93 0.00 1.93 0.45 5.57

σv:
uo:

σ'vo:

m:
CN:

CE:

CB:
CR:

CS:

N1(60):
Δ(Ν1)60

N1(60 )cs:

CRR7.5:

Total stress during SPT test (tsf)
Water pore pressure during SPT test (tsf)

Effective overburden pressure during SPT test (tsf)

Stress exponent normalization factor
Overburden corretion factor

Energy correction factor

Borehole diameter correction factor
Rod length correction factor

Liner correction factor

Corrected NSPT to a 60% energy ratio
Equivalent clean sand adjustment

Corected N1(60) value for fines content

Cyclic resistance ratio for M=7.5

Abbreviations

σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

5.00 131.00 0.33 0.00 0.33 1.00 0.382 0.92 0.414 1.10 0.636 2.0002.20 411.00

10.00 131.00 0.66 0.00 0.66 0.98 0.378 0.92 0.409 1.10 0.629 2.0002.20 711.00

15.00 125.00 0.97 0.08 0.89 0.97 0.405 0.92 0.439 1.05 0.706 2.0002.20 581.00

20.00 125.00 1.28 0.23 1.05 0.96 0.448 0.93 0.483 1.00 0.815 2.0002.12 321.00

25.00 130.00 1.61 0.39 1.22 0.94 0.475 0.95 0.499 0.98 0.862 0.4371.72 251.00

30.00 130.00 1.93 0.55 1.38 0.92 0.492 0.97 0.508 0.96 0.891 2.0001.49 201.00
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σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

σv ,eq:

uo ,eq:
σ'vo ,eq:

rd:

α:

CSR :
MSF :

CSR eq ,M=7 .5:
Ksigma:

CSR*:

FS:

Total overburden pressure at test point, during earthquake (tsf)

Water pressure at test point, during earthquake (tsf)
Effective overburden pressure, during earthquake (tsf)

Nonlinear shear mass factor

Improvement factor due to stone columns

Cyclic Stress Ratio
Magnitude Scaling Factor

CSR adjusted for M=7.5
Effective overburden stress factor

CSR fully adjusted (user FS applied) ***

Calculated factor of safety against soi l l iquefaction

Abbreviations

1.30***  User FS:

:: Liquefaction potential according to Iwasaki ::

Depth
(ft)

FS F Thickness
(ft)

wz IL

5.00 2.000 0.00 9.24 0.005.00

10.00 2.000 0.00 8.48 0.005.00

15.00 2.000 0.00 7.71 0.005.00

20.00 2.000 0.00 6.95 0.005.00

25.00 0.437 0.56 6.19 5.315.00

30.00 2.000 0.00 5.43 0.005.00

5.31

IL = 0.00 - No liquefaction
IL between 0.00 and 5 - Liquefaction not probable

IL between 5 and 15 - Liquefaction probable

IL > 15 - Liquefaction certain

Overall potential IL :

:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

5.00 35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00

10.00 65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00

Abbreviations

τav:
p:
Gmax:
α, b:
γ:
ε15:
Nc:
εNc:
Δh:
ΔS:

Average cyclic shear stress
Average stress
Maximum shear modulus (tsf)
Shear strain formula variables
Average shear strain
Volumetric strain after 15 cycles
Number of cycles
Volumetric strain for number of cycles Nc (%)
Thickness of soil layer (in)
Settlement of soil layer (in)

0.000Cumulative settlemetns:

:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)
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:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)

15.00 58 0.00 -2.25 2.000 0.00 0.00 5.00 0.000 0.00

20.00 32 3.50 -0.22 2.000 0.00 0.00 5.00 0.000 0.00

25.00 25 8.88 0.23 0.437 8.88 1.90 5.00 1.138 0.00

30.00 20 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

Abbreviations

1.138Cumulative settlements:

γ lim:
Fα/N:

γmax:
ev::

Sv-1D:

LDI:

Limiting shear strain (%)
Maximun shear strain factor
Maximum shear strain (%)
Post liquefaction volumetric strain (%)
Estimated vertical settlement (in)
Estimated lateral displacement (ft)

0.00
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:: Input parameters and analysis properties ::

Analysis method:

Fines correction method:

Sampling method:

Borehole diameter:

Rod length:

Hammer energy ratio:

Boulanger & Idriss, 2014

Boulanger & Idriss, 2014

Sampler wo liners

200mm

5.00 ft

1.25

G.W.T. (in-situ):
G.W.T. (earthq.):

Earthquake magnitude Mw:
Peak ground acceleration:
Eq. external load:

Project title : New Tower at Kaiser Riverside Medical Center

Location : 10800 Magnolia Avenue, Riverside, California

2883 East Spring Street, Suite 300

Long Beach, CA 90806

SPT Name: B-8

57.50 ft

12.50 ft

7.70

0.59 g

0.00 tsf

Raw SPT Data

SPT Count (blows/ft)
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Liquefaction
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F.S. color scheme

Almost certain it will liquefy
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Liquefaction and no liq. are equally likely
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Almost certain it will not liquefy

LPI color scheme

Very high risk

High risk

Low risk
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Raw SPT Data
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Lateral Liq. Displacements
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:: Overall Liquefaction Assessment Analysis Plots ::
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Test
Depth

(ft)

:: Field input data ::

SPT Field
Value

(blows)

Fines
Content

(%)

Unit
Weight

(pcf)

Infl.
Thickness

(ft)

Can
Liquefy

5.00  5 70.00 120.00 5.00 No

10.00 24 70.00 135.00 5.00 No

15.00 21 75.00 135.00 5.00 No

20.00 17 68.30 120.00 5.00 No

25.00 15 70.00 120.00 5.00 No

30.00 21 70.00 125.00 5.00 No

35.00 42 4.80 125.00 5.00 Yes

40.00 34 5.00 123.00 5.00 Yes

45.00 41 6.50 123.00 5.00 Yes

50.00 65 5.00 105.00 5.00 Yes

Abbreviations

Depth:
SPT Field Value:
Fines Content:
Unit Weight:
Infl. Thickness:
Can Liquefy:

Depth at which test was performed (ft)
Number of blows per foot
Fines content at test depth (%)
Unit weight at test depth (pcf)
Thickness of the soil layer to be considered in settlements analysis (ft)
User defined switch for excluding/including test depth from the analysis procedure

:: Cyclic Resistance Ratio (CRR) calculation data ::

CRR7.5Depth
(ft)

SPT
Field
Value

CN CE CB CR CS (N1)60 (N1)60csFC
(%)

σv

(tsf)
uo

(tsf)
σ'vo

(tsf)
Unit

Weight
(pcf)

Δ(Ν1)60m

5.00 5 1.70 1.25 1.15 0.80 1.20 12 18 4.00070.00120.00 0.30 0.00 0.30 0.43 5.57

10.00 24 1.14 1.25 1.15 0.85 1.20 40 46 4.00070.00135.00 0.64 0.00 0.64 0.26 5.57

15.00 21 1.02 1.25 1.15 0.95 1.20 35 41 4.00075.00135.00 0.98 0.00 0.98 0.29 5.56

20.00 17 0.94 1.25 1.15 0.95 1.20 26 32 4.00068.30120.00 1.27 0.00 1.27 0.35 5.58

25.00 15 0.85 1.25 1.15 0.95 1.20 21 27 4.00070.00120.00 1.58 0.00 1.58 0.39 5.57

30.00 21 0.82 1.25 1.15 1.00 1.20 30 36 4.00070.00125.00 1.89 0.00 1.89 0.33 5.57

35.00 42 0.82 1.25 1.15 1.00 1.20 60 60 4.0004.80125.00 2.20 0.00 2.20 0.26 0.00

40.00 34 0.80 1.25 1.15 1.00 1.20 47 47 4.0005.00123.00 2.51 0.00 2.51 0.26 0.00

45.00 41 0.77 1.25 1.15 1.00 1.20 55 55 4.0006.50123.00 2.82 0.00 2.82 0.26 0.07

50.00 65 0.76 1.25 1.15 1.00 1.20 85 85 4.0005.00105.00 3.08 0.00 3.08 0.26 0.00

σv:
uo:

σ'vo:

m:
CN:

CE:

CB:
CR:

CS:

N1(60):
Δ(Ν1)60

N1(60 )cs:

CRR7.5:

Total stress during SPT test (tsf)
Water pore pressure during SPT test (tsf)

Effective overburden pressure during SPT test (tsf)

Stress exponent normalization factor
Overburden corretion factor

Energy correction factor

Borehole diameter correction factor
Rod length correction factor

Liner correction factor

Corrected NSPT to a 60% energy ratio
Equivalent clean sand adjustment

Corected N1(60) value for fines content

Cyclic resistance ratio for M=7.5

Abbreviations

σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

5.00 120.00 0.30 0.00 0.30 1.00 0.382 0.97 0.393 1.10 0.603 2.0001.42 181.00
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σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

10.00 135.00 0.64 0.00 0.64 0.98 0.378 0.92 0.409 1.10 0.629 2.0002.20 461.00

15.00 135.00 0.98 0.08 0.90 0.97 0.405 0.92 0.439 1.05 0.707 2.0002.20 411.00

20.00 120.00 1.27 0.23 1.04 0.96 0.449 0.93 0.484 1.00 0.815 2.0002.12 321.00

25.00 120.00 1.58 0.39 1.19 0.94 0.478 0.95 0.505 0.98 0.872 2.0001.82 271.00

30.00 125.00 1.89 0.55 1.34 0.92 0.497 0.92 0.538 0.93 0.974 2.0002.20 361.00

35.00 125.00 2.20 0.70 1.50 0.90 0.508 0.92 0.550 0.90 1.036 2.0002.20 601.00

40.00 123.00 2.51 0.86 1.65 0.88 0.514 0.92 0.557 0.87 1.084 2.0002.20 471.00

45.00 123.00 2.82 1.01 1.80 0.86 0.516 0.92 0.560 0.84 1.122 2.0002.20 551.00

50.00 105.00 3.08 1.17 1.91 0.84 0.520 0.92 0.564 0.83 1.153 2.0002.20 851.00

σv ,eq:

uo ,eq:
σ'vo ,eq:

rd:

α:

CSR :
MSF :

CSR eq ,M=7 .5:
Ksigma:

CSR*:

FS:

Total overburden pressure at test point, during earthquake (tsf)

Water pressure at test point, during earthquake (tsf)
Effective overburden pressure, during earthquake (tsf)

Nonlinear shear mass factor

Improvement factor due to stone columns

Cyclic Stress Ratio
Magnitude Scaling Factor

CSR adjusted for M=7.5
Effective overburden stress factor

CSR fully adjusted (user FS applied) ***

Calculated factor of safety against soi l l iquefaction

Abbreviations

1.30***  User FS:

:: Liquefaction potential according to Iwasaki ::

Depth
(ft)

FS F Thickness
(ft)

wz IL

5.00 2.000 0.00 9.24 0.005.00

10.00 2.000 0.00 8.48 0.005.00

15.00 2.000 0.00 7.71 0.005.00

20.00 2.000 0.00 6.95 0.005.00

25.00 2.000 0.00 6.19 0.005.00

30.00 2.000 0.00 5.43 0.005.00

35.00 2.000 0.00 4.67 0.005.00

40.00 2.000 0.00 3.90 0.005.00

45.00 2.000 0.00 3.14 0.005.00

50.00 2.000 0.00 2.38 0.005.00

0.00

IL = 0.00 - No liquefaction
IL between 0.00 and 5 - Liquefaction not probable

IL between 5 and 15 - Liquefaction probable

IL > 15 - Liquefaction certain

Overall potential IL :

:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

5.00 12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00

10.00 40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00
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:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

Abbreviations

τav:
p:
Gmax:
α, b:
γ:
ε15:
Nc:
εNc:
Δh:
ΔS:

Average cyclic shear stress
Average stress
Maximum shear modulus (tsf)
Shear strain formula variables
Average shear strain
Volumetric strain after 15 cycles
Number of cycles
Volumetric strain for number of cycles Nc (%)
Thickness of soil layer (in)
Settlement of soil layer (in)

0.000Cumulative settlemetns:

:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)

15.00 41 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

20.00 32 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

25.00 27 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

30.00 36 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

35.00 60 0.00 -2.42 2.000 0.00 0.00 5.00 0.000 0.00

40.00 47 0.13 -1.35 2.000 0.00 0.00 5.00 0.000 0.00

45.00 55 0.00 -2.00 2.000 0.00 0.00 5.00 0.000 0.00

50.00 85 0.00 -4.66 2.000 0.00 0.00 5.00 0.000 0.00

Abbreviations

0.000Cumulative settlements:

γ lim:
Fα/N:

γmax:
ev::

Sv-1D:

LDI:

Limiting shear strain (%)
Maximun shear strain factor
Maximum shear strain (%)
Post liquefaction volumetric strain (%)
Estimated vertical settlement (in)
Estimated lateral displacement (ft)

0.00
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:: Input parameters and analysis properties ::

Analysis method:

Fines correction method:

Sampling method:

Borehole diameter:

Rod length:

Hammer energy ratio:

Boulanger & Idriss, 2014

Boulanger & Idriss, 2014

Sampler wo liners

200mm

5.00 ft

1.25

G.W.T. (in-situ):
G.W.T. (earthq.):

Earthquake magnitude Mw:
Peak ground acceleration:
Eq. external load:

Project title : New Tower at Kaiser Riverside Medical Center

Location : 10800 Magnolia Avenue, Riverside, California

2883 East Spring Street, Suite 300

Long Beach, CA 90806

SPT Name: B-9

57.50 ft

12.50 ft

7.70

0.59 g

0.00 tsf

Raw SPT Data
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LPI color scheme

Very high risk

High risk

Low risk
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:: Overall Liquefaction Assessment Analysis Plots ::
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Test
Depth

(ft)

:: Field input data ::

SPT Field
Value

(blows)

Fines
Content

(%)

Unit
Weight

(pcf)

Infl.
Thickness

(ft)

Can
Liquefy

5.00  8 70.00 131.00 5.00 No

10.00 10 70.00 131.00 5.00 No

15.00  9 70.00 124.00 5.00 No

20.00 20 75.00 124.00 5.00 Yes

25.00 22 15.00 130.00 5.00 Yes

30.00 18 70.00 130.00 5.00 No

Abbreviations

Depth:
SPT Field Value:
Fines Content:
Unit Weight:
Infl. Thickness:
Can Liquefy:

Depth at which test was performed (ft)
Number of blows per foot
Fines content at test depth (%)
Unit weight at test depth (pcf)
Thickness of the soil layer to be considered in settlements analysis (ft)
User defined switch for excluding/including test depth from the analysis procedure

:: Cyclic Resistance Ratio (CRR) calculation data ::

CRR7.5Depth
(ft)

SPT
Field
Value

CN CE CB CR CS (N1)60 (N1)60csFC
(%)

σv

(tsf)
uo

(tsf)
σ'vo

(tsf)
Unit

Weight
(pcf)

Δ(Ν1)60m

5.00 8 1.58 1.25 1.15 0.80 1.20 17 23 4.00070.00131.00 0.33 0.00 0.33 0.39 5.57

10.00 10 1.21 1.25 1.15 0.85 1.20 18 24 4.00070.00131.00 0.66 0.00 0.66 0.40 5.57

15.00 9 1.04 1.25 1.15 0.95 1.20 15 21 4.00070.00124.00 0.97 0.00 0.97 0.43 5.57

20.00 20 0.94 1.25 1.15 0.95 1.20 31 37 4.00075.00124.00 1.27 0.00 1.27 0.32 5.56

25.00 22 0.87 1.25 1.15 0.95 1.20 31 34 4.00015.00130.00 1.60 0.00 1.60 0.33 3.26

30.00 18 0.80 1.25 1.15 1.00 1.20 25 31 4.00070.00130.00 1.93 0.00 1.93 0.37 5.57

σv:
uo:

σ'vo:

m:
CN:

CE:

CB:
CR:

CS:

N1(60):
Δ(Ν1)60

N1(60 )cs:

CRR7.5:

Total stress during SPT test (tsf)
Water pore pressure during SPT test (tsf)

Effective overburden pressure during SPT test (tsf)

Stress exponent normalization factor
Overburden corretion factor

Energy correction factor

Borehole diameter correction factor
Rod length correction factor

Liner correction factor

Corrected NSPT to a 60% energy ratio
Equivalent clean sand adjustment

Corected N1(60) value for fines content

Cyclic resistance ratio for M=7.5

Abbreviations

σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

5.00 131.00 0.33 0.00 0.33 1.00 0.382 0.96 0.398 1.10 0.612 2.0001.62 231.00

10.00 131.00 0.66 0.00 0.66 0.98 0.378 0.96 0.395 1.07 0.621 2.0001.67 241.00

15.00 124.00 0.97 0.08 0.89 0.97 0.405 0.97 0.420 1.02 0.692 2.0001.53 211.00

20.00 124.00 1.27 0.23 1.04 0.96 0.449 0.92 0.487 1.00 0.818 2.0002.20 371.00

25.00 130.00 1.60 0.39 1.21 0.94 0.476 0.92 0.516 0.97 0.902 2.0002.20 341.00

30.00 130.00 1.93 0.55 1.38 0.92 0.493 0.93 0.529 0.94 0.947 2.0002.06 311.00
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σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

σv ,eq:

uo ,eq:
σ'vo ,eq:

rd:

α:

CSR :
MSF :

CSR eq ,M=7 .5:
Ksigma:

CSR*:

FS:

Total overburden pressure at test point, during earthquake (tsf)

Water pressure at test point, during earthquake (tsf)
Effective overburden pressure, during earthquake (tsf)

Nonlinear shear mass factor

Improvement factor due to stone columns

Cyclic Stress Ratio
Magnitude Scaling Factor

CSR adjusted for M=7.5
Effective overburden stress factor

CSR fully adjusted (user FS applied) ***

Calculated factor of safety against soi l l iquefaction

Abbreviations

1.30***  User FS:

:: Liquefaction potential according to Iwasaki ::

Depth
(ft)

FS F Thickness
(ft)

wz IL

5.00 2.000 0.00 9.24 0.005.00

10.00 2.000 0.00 8.48 0.005.00

15.00 2.000 0.00 7.71 0.005.00

20.00 2.000 0.00 6.95 0.005.00

25.00 2.000 0.00 6.19 0.005.00

30.00 2.000 0.00 5.43 0.005.00

0.00

IL = 0.00 - No liquefaction
IL between 0.00 and 5 - Liquefaction not probable

IL between 5 and 15 - Liquefaction probable

IL > 15 - Liquefaction certain

Overall potential IL :

:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

5.00 17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00

10.00 18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00

Abbreviations

τav:
p:
Gmax:
α, b:
γ:
ε15:
Nc:
εNc:
Δh:
ΔS:

Average cyclic shear stress
Average stress
Maximum shear modulus (tsf)
Shear strain formula variables
Average shear strain
Volumetric strain after 15 cycles
Number of cycles
Volumetric strain for number of cycles Nc (%)
Thickness of soil layer (in)
Settlement of soil layer (in)

0.000Cumulative settlemetns:

:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)
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:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)

15.00 21 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

20.00 37 1.56 -0.58 2.000 0.00 0.00 5.00 0.000 0.00

25.00 34 2.58 -0.36 2.000 0.00 0.00 5.00 0.000 0.00

30.00 31 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

Abbreviations

0.000Cumulative settlements:

γ lim:
Fα/N:

γmax:
ev::

Sv-1D:

LDI:

Limiting shear strain (%)
Maximun shear strain factor
Maximum shear strain (%)
Post liquefaction volumetric strain (%)
Estimated vertical settlement (in)
Estimated lateral displacement (ft)

0.00
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:: Input parameters and analysis properties ::

Analysis method:

Fines correction method:

Sampling method:

Borehole diameter:

Rod length:

Hammer energy ratio:

Boulanger & Idriss, 2014

Boulanger & Idriss, 2014

Sampler wo liners

200mm

5.00 ft

1.25

G.W.T. (in-situ):
G.W.T. (earthq.):

Earthquake magnitude Mw:
Peak ground acceleration:
Eq. external load:

Project title : New Tower at Kaiser Riverside Medical Center

Location : 10800 Magnolia Avenue, Riverside, California

2883 East Spring Street, Suite 300

Long Beach, CA 90806

SPT Name: B-10

57.50 ft

12.50 ft

7.70

0.59 g

0.00 tsf

Raw SPT Data
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Liquefaction

No Liquefaction

F.S. color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

LPI color scheme

Very high risk

High risk

Low risk
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:: Overall Liquefaction Assessment Analysis Plots ::
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Test
Depth

(ft)

:: Field input data ::

SPT Field
Value

(blows)

Fines
Content

(%)

Unit
Weight

(pcf)

Infl.
Thickness

(ft)

Can
Liquefy

5.00 10 58.90 128.00 5.00 No

10.00  6 55.00 132.00 5.00 No

15.00 18 68.90 132.00 5.00 No

20.00 16 15.00 125.00 5.00 No

25.00 16 55.10 125.00 5.00 No

30.00 19 55.00 127.00 5.00 No

Abbreviations

Depth:
SPT Field Value:
Fines Content:
Unit Weight:
Infl. Thickness:
Can Liquefy:

Depth at which test was performed (ft)
Number of blows per foot
Fines content at test depth (%)
Unit weight at test depth (pcf)
Thickness of the soil layer to be considered in settlements analysis (ft)
User defined switch for excluding/including test depth from the analysis procedure

:: Cyclic Resistance Ratio (CRR) calculation data ::

CRR7.5Depth
(ft)

SPT
Field
Value

CN CE CB CR CS (N1)60 (N1)60csFC
(%)

σv

(tsf)
uo

(tsf)
σ'vo

(tsf)
Unit

Weight
(pcf)

Δ(Ν1)60m

5.00 10 1.54 1.25 1.15 0.80 1.20 21 27 4.00058.90128.00 0.32 0.00 0.32 0.36 5.60

10.00 6 1.25 1.25 1.15 0.85 1.20 11 17 4.00055.00132.00 0.65 0.00 0.65 0.46 5.61

15.00 18 1.03 1.25 1.15 0.95 1.20 30 36 4.00068.90132.00 0.98 0.00 0.98 0.32 5.58

20.00 16 0.93 1.25 1.15 0.95 1.20 24 27 4.00015.00125.00 1.29 0.00 1.29 0.38 3.26

25.00 16 0.85 1.25 1.15 0.95 1.20 22 28 4.00055.10125.00 1.61 0.00 1.61 0.38 5.61

30.00 19 0.81 1.25 1.15 1.00 1.20 26 32 4.00055.00127.00 1.92 0.00 1.92 0.36 5.61

σv:
uo:

σ'vo:

m:
CN:

CE:

CB:
CR:

CS:

N1(60):
Δ(Ν1)60

N1(60 )cs:

CRR7.5:

Total stress during SPT test (tsf)
Water pore pressure during SPT test (tsf)

Effective overburden pressure during SPT test (tsf)

Stress exponent normalization factor
Overburden corretion factor

Energy correction factor

Borehole diameter correction factor
Rod length correction factor

Liner correction factor

Corrected NSPT to a 60% energy ratio
Equivalent clean sand adjustment

Corected N1(60) value for fines content

Cyclic resistance ratio for M=7.5

Abbreviations

σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

5.00 128.00 0.32 0.00 0.32 1.00 0.382 0.95 0.404 1.10 0.620 2.0001.82 271.00

10.00 132.00 0.65 0.00 0.65 0.98 0.378 0.98 0.387 1.06 0.618 2.0001.38 171.00

15.00 132.00 0.98 0.08 0.90 0.97 0.405 0.92 0.439 1.04 0.710 2.0002.20 361.00

20.00 125.00 1.29 0.23 1.06 0.96 0.447 0.95 0.473 1.00 0.799 2.0001.82 271.00

25.00 125.00 1.61 0.39 1.22 0.94 0.475 0.94 0.504 0.97 0.874 2.0001.88 281.00

30.00 127.00 1.92 0.55 1.38 0.92 0.493 0.93 0.532 0.94 0.954 2.0002.12 321.00
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σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

σv ,eq:

uo ,eq:
σ'vo ,eq:

rd:

α:

CSR :
MSF :

CSR eq ,M=7 .5:
Ksigma:

CSR*:

FS:

Total overburden pressure at test point, during earthquake (tsf)

Water pressure at test point, during earthquake (tsf)
Effective overburden pressure, during earthquake (tsf)

Nonlinear shear mass factor

Improvement factor due to stone columns

Cyclic Stress Ratio
Magnitude Scaling Factor

CSR adjusted for M=7.5
Effective overburden stress factor

CSR fully adjusted (user FS applied) ***

Calculated factor of safety against soi l l iquefaction

Abbreviations

1.30***  User FS:

:: Liquefaction potential according to Iwasaki ::

Depth
(ft)

FS F Thickness
(ft)

wz IL

5.00 2.000 0.00 9.24 0.005.00

10.00 2.000 0.00 8.48 0.005.00

15.00 2.000 0.00 7.71 0.005.00

20.00 2.000 0.00 6.95 0.005.00

25.00 2.000 0.00 6.19 0.005.00

30.00 2.000 0.00 5.43 0.005.00

0.00

IL = 0.00 - No liquefaction
IL between 0.00 and 5 - Liquefaction not probable

IL between 5 and 15 - Liquefaction probable

IL > 15 - Liquefaction certain

Overall potential IL :

:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

5.00 21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00

10.00 11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00

Abbreviations

τav:
p:
Gmax:
α, b:
γ:
ε15:
Nc:
εNc:
Δh:
ΔS:

Average cyclic shear stress
Average stress
Maximum shear modulus (tsf)
Shear strain formula variables
Average shear strain
Volumetric strain after 15 cycles
Number of cycles
Volumetric strain for number of cycles Nc (%)
Thickness of soil layer (in)
Settlement of soil layer (in)

0.000Cumulative settlemetns:

:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)
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:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)

15.00 36 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

20.00 27 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

25.00 28 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

30.00 32 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

Abbreviations

0.000Cumulative settlements:

γ lim:
Fα/N:

γmax:
ev::

Sv-1D:

LDI:

Limiting shear strain (%)
Maximun shear strain factor
Maximum shear strain (%)
Post liquefaction volumetric strain (%)
Estimated vertical settlement (in)
Estimated lateral displacement (ft)

0.00
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SPT BASED LIQUEFACTION ANALYSIS REPORT

:: Input parameters and analysis properties ::

Analysis method:

Fines correction method:

Sampling method:

Borehole diameter:

Rod length:

Hammer energy ratio:

Boulanger & Idriss, 2014

Boulanger & Idriss, 2014

Sampler wo liners

200mm

5.00 ft

1.25

G.W.T. (in-situ):
G.W.T. (earthq.):

Earthquake magnitude Mw:
Peak ground acceleration:
Eq. external load:

Project title : New Tower at Kaiser Riverside Medical Center

Location : 10800 Magnolia Avenue, Riverside, California

2883 East Spring Street, Suite 300

Long Beach, CA 90806

SPT Name: B-11

57.50 ft

12.50 ft

7.70

0.59 g

0.00 tsf
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:: Overall Liquefaction Assessment Analysis Plots ::
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Test
Depth

(ft)

:: Field input data ::

SPT Field
Value

(blows)

Fines
Content

(%)

Unit
Weight

(pcf)

Infl.
Thickness

(ft)

Can
Liquefy

5.00  3 55.00 128.00 5.00 No

10.00 23 55.00 134.00 5.00 No

15.00 26 95.00 134.00 5.00 Yes

20.00 25 95.00 125.00 5.00 Yes

25.00 19 55.00 125.00 5.00 No

30.00 24 55.00 131.00 5.00 Yes

Abbreviations

Depth:
SPT Field Value:
Fines Content:
Unit Weight:
Infl. Thickness:
Can Liquefy:

Depth at which test was performed (ft)
Number of blows per foot
Fines content at test depth (%)
Unit weight at test depth (pcf)
Thickness of the soil layer to be considered in settlements analysis (ft)
User defined switch for excluding/including test depth from the analysis procedure

:: Cyclic Resistance Ratio (CRR) calculation data ::

CRR7.5Depth
(ft)

SPT
Field
Value

CN CE CB CR CS (N1)60 (N1)60csFC
(%)

σv

(tsf)
uo

(tsf)
σ'vo

(tsf)
Unit

Weight
(pcf)

Δ(Ν1)60m

5.00 3 1.70 1.25 1.15 0.80 1.20 7 13 4.00055.00128.00 0.32 0.00 0.32 0.47 5.61

10.00 23 1.14 1.25 1.15 0.85 1.20 38 44 4.00055.00134.00 0.66 0.00 0.66 0.27 5.61

15.00 26 1.02 1.25 1.15 0.95 1.20 43 49 4.00095.00134.00 0.99 0.00 0.99 0.26 5.50

20.00 25 0.94 1.25 1.15 0.95 1.20 39 45 4.00095.00125.00 1.30 0.00 1.30 0.28 5.50

25.00 19 0.86 1.25 1.15 0.95 1.20 27 33 4.00055.00125.00 1.62 0.00 1.62 0.35 5.61

30.00 24 0.83 1.25 1.15 1.00 1.20 34 40 4.00055.00131.00 1.94 0.00 1.94 0.30 5.61

σv:
uo:

σ'vo:

m:
CN:

CE:

CB:
CR:

CS:

N1(60):
Δ(Ν1)60

N1(60 )cs:

CRR7.5:

Total stress during SPT test (tsf)
Water pore pressure during SPT test (tsf)

Effective overburden pressure during SPT test (tsf)

Stress exponent normalization factor
Overburden corretion factor

Energy correction factor

Borehole diameter correction factor
Rod length correction factor

Liner correction factor

Corrected NSPT to a 60% energy ratio
Equivalent clean sand adjustment

Corected N1(60) value for fines content

Cyclic resistance ratio for M=7.5

Abbreviations

σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

5.00 128.00 0.32 0.00 0.32 1.00 0.382 0.98 0.389 1.10 0.597 2.0001.26 131.00

10.00 134.00 0.66 0.00 0.66 0.98 0.378 0.92 0.409 1.10 0.629 2.0002.20 441.00

15.00 134.00 0.99 0.08 0.91 0.97 0.404 0.92 0.438 1.04 0.709 2.0002.20 491.00

20.00 125.00 1.30 0.23 1.07 0.96 0.447 0.92 0.484 1.00 0.821 2.0002.20 451.00

25.00 125.00 1.62 0.39 1.23 0.94 0.475 0.92 0.514 0.97 0.900 2.0002.19 331.00

30.00 131.00 1.94 0.55 1.40 0.92 0.491 0.92 0.532 0.92 0.980 2.0002.20 401.00
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σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

σv ,eq:

uo ,eq:
σ'vo ,eq:

rd:

α:

CSR :
MSF :

CSR eq ,M=7 .5:
Ksigma:

CSR*:

FS:

Total overburden pressure at test point, during earthquake (tsf)

Water pressure at test point, during earthquake (tsf)
Effective overburden pressure, during earthquake (tsf)

Nonlinear shear mass factor

Improvement factor due to stone columns

Cyclic Stress Ratio
Magnitude Scaling Factor

CSR adjusted for M=7.5
Effective overburden stress factor

CSR fully adjusted (user FS applied) ***

Calculated factor of safety against soi l l iquefaction

Abbreviations

1.30***  User FS:

:: Liquefaction potential according to Iwasaki ::

Depth
(ft)

FS F Thickness
(ft)

wz IL

5.00 2.000 0.00 9.24 0.005.00

10.00 2.000 0.00 8.48 0.005.00

15.00 2.000 0.00 7.71 0.005.00

20.00 2.000 0.00 6.95 0.005.00

25.00 2.000 0.00 6.19 0.005.00

30.00 2.000 0.00 5.43 0.005.00

0.00

IL = 0.00 - No liquefaction
IL between 0.00 and 5 - Liquefaction not probable

IL between 5 and 15 - Liquefaction probable

IL > 15 - Liquefaction certain

Overall potential IL :

:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

5.00 7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00

10.00 38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00

Abbreviations

τav:
p:
Gmax:
α, b:
γ:
ε15:
Nc:
εNc:
Δh:
ΔS:

Average cyclic shear stress
Average stress
Maximum shear modulus (tsf)
Shear strain formula variables
Average shear strain
Volumetric strain after 15 cycles
Number of cycles
Volumetric strain for number of cycles Nc (%)
Thickness of soil layer (in)
Settlement of soil layer (in)

0.000Cumulative settlemetns:

:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)
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:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)

15.00 49 0.06 -1.51 2.000 0.00 0.00 5.00 0.000 0.00

20.00 45 0.25 -1.19 2.000 0.00 0.00 5.00 0.000 0.00

25.00 33 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

30.00 40 0.87 -0.80 2.000 0.00 0.00 5.00 0.000 0.00

Abbreviations

0.000Cumulative settlements:

γ lim:
Fα/N:

γmax:
ev::

Sv-1D:

LDI:

Limiting shear strain (%)
Maximun shear strain factor
Maximum shear strain (%)
Post liquefaction volumetric strain (%)
Estimated vertical settlement (in)
Estimated lateral displacement (ft)

0.00
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:: Input parameters and analysis properties ::

Analysis method:

Fines correction method:

Sampling method:

Borehole diameter:

Rod length:

Hammer energy ratio:

Boulanger & Idriss, 2014

Boulanger & Idriss, 2014

Sampler wo liners

200mm

5.00 ft

1.25

G.W.T. (in-situ):
G.W.T. (earthq.):

Earthquake magnitude Mw:
Peak ground acceleration:
Eq. external load:

Project title : New Tower at Kaiser Riverside Medical Center

Location : 10800 Magnolia Avenue, Riverside, California

2883 East Spring Street, Suite 300

Long Beach, CA 90806

SPT Name: B-12

57.50 ft

12.50 ft

7.70

0.59 g

0.00 tsf

Raw SPT Data

SPT Count (blows/ft)
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Test
Depth

(ft)

:: Field input data ::

SPT Field
Value

(blows)

Fines
Content

(%)

Unit
Weight

(pcf)

Infl.
Thickness

(ft)

Can
Liquefy

5.00 10 55.00 128.00 5.00 No

10.00 31 55.00 136.00 5.00 No

15.00 49 75.00 136.00 5.00 Yes

20.00 32 75.00 124.00 5.00 Yes

25.00 36 19.40 124.00 5.00 Yes

30.00 19 25.00 127.00 5.00 Yes

Abbreviations

Depth:
SPT Field Value:
Fines Content:
Unit Weight:
Infl. Thickness:
Can Liquefy:

Depth at which test was performed (ft)
Number of blows per foot
Fines content at test depth (%)
Unit weight at test depth (pcf)
Thickness of the soil layer to be considered in settlements analysis (ft)
User defined switch for excluding/including test depth from the analysis procedure

:: Cyclic Resistance Ratio (CRR) calculation data ::

CRR7.5Depth
(ft)

SPT
Field
Value

CN CE CB CR CS (N1)60 (N1)60csFC
(%)

σv

(tsf)
uo

(tsf)
σ'vo

(tsf)
Unit

Weight
(pcf)

Δ(Ν1)60m

5.00 10 1.54 1.25 1.15 0.80 1.20 21 27 4.00055.00128.00 0.32 0.00 0.32 0.36 5.61

10.00 31 1.13 1.25 1.15 0.85 1.20 51 57 4.00055.00136.00 0.66 0.00 0.66 0.26 5.61

15.00 49 1.01 1.25 1.15 0.95 1.20 82 88 4.00075.00136.00 1.00 0.00 1.00 0.26 5.56

20.00 32 0.95 1.25 1.15 0.95 1.20 50 56 4.00075.00124.00 1.31 0.00 1.31 0.26 5.56

25.00 36 0.89 1.25 1.15 0.95 1.20 53 57 4.00019.40124.00 1.62 0.00 1.62 0.26 4.37

30.00 19 0.80 1.25 1.15 1.00 1.20 26 31 4.00025.00127.00 1.94 0.00 1.94 0.36 5.07

σv:
uo:

σ'vo:

m:
CN:

CE:

CB:
CR:

CS:

N1(60):
Δ(Ν1)60

N1(60 )cs:

CRR7.5:

Total stress during SPT test (tsf)
Water pore pressure during SPT test (tsf)

Effective overburden pressure during SPT test (tsf)

Stress exponent normalization factor
Overburden corretion factor

Energy correction factor

Borehole diameter correction factor
Rod length correction factor

Liner correction factor

Corrected NSPT to a 60% energy ratio
Equivalent clean sand adjustment

Corected N1(60) value for fines content

Cyclic resistance ratio for M=7.5

Abbreviations

σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

5.00 128.00 0.32 0.00 0.32 1.00 0.382 0.95 0.404 1.10 0.620 2.0001.82 271.00

10.00 136.00 0.66 0.00 0.66 0.98 0.378 0.92 0.409 1.10 0.629 2.0002.20 571.00

15.00 136.00 1.00 0.08 0.92 0.97 0.404 0.92 0.438 1.04 0.711 2.0002.20 881.00

20.00 124.00 1.31 0.23 1.08 0.96 0.446 0.92 0.484 1.00 0.821 2.0002.20 561.00

25.00 124.00 1.62 0.39 1.23 0.94 0.474 0.92 0.514 0.96 0.909 2.0002.20 571.00

30.00 127.00 1.94 0.55 1.39 0.92 0.492 0.93 0.528 0.94 0.947 2.0002.06 311.00
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σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

σv ,eq:

uo ,eq:
σ'vo ,eq:

rd:

α:

CSR :
MSF :

CSR eq ,M=7 .5:
Ksigma:

CSR*:

FS:

Total overburden pressure at test point, during earthquake (tsf)

Water pressure at test point, during earthquake (tsf)
Effective overburden pressure, during earthquake (tsf)

Nonlinear shear mass factor

Improvement factor due to stone columns

Cyclic Stress Ratio
Magnitude Scaling Factor

CSR adjusted for M=7.5
Effective overburden stress factor

CSR fully adjusted (user FS applied) ***

Calculated factor of safety against soi l l iquefaction

Abbreviations

1.30***  User FS:

:: Liquefaction potential according to Iwasaki ::

Depth
(ft)

FS F Thickness
(ft)

wz IL

5.00 2.000 0.00 9.24 0.005.00

10.00 2.000 0.00 8.48 0.005.00

15.00 2.000 0.00 7.71 0.005.00

20.00 2.000 0.00 6.95 0.005.00

25.00 2.000 0.00 6.19 0.005.00

30.00 2.000 0.00 5.43 0.005.00

0.00

IL = 0.00 - No liquefaction
IL between 0.00 and 5 - Liquefaction not probable

IL between 5 and 15 - Liquefaction probable

IL > 15 - Liquefaction certain

Overall potential IL :

:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

5.00 21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00

10.00 51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00

Abbreviations

τav:
p:
Gmax:
α, b:
γ:
ε15:
Nc:
εNc:
Δh:
ΔS:

Average cyclic shear stress
Average stress
Maximum shear modulus (tsf)
Shear strain formula variables
Average shear strain
Volumetric strain after 15 cycles
Number of cycles
Volumetric strain for number of cycles Nc (%)
Thickness of soil layer (in)
Settlement of soil layer (in)

0.000Cumulative settlemetns:

:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)
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:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)

15.00 88 0.00 -4.94 2.000 0.00 0.00 5.00 0.000 0.00

20.00 56 0.00 -2.08 2.000 0.00 0.00 5.00 0.000 0.00

25.00 57 0.00 -2.17 2.000 0.00 0.00 5.00 0.000 0.00

30.00 31 4.04 -0.16 2.000 0.00 0.00 5.00 0.000 0.00

Abbreviations

0.000Cumulative settlements:

γ lim:
Fα/N:

γmax:
ev::

Sv-1D:

LDI:

Limiting shear strain (%)
Maximun shear strain factor
Maximum shear strain (%)
Post liquefaction volumetric strain (%)
Estimated vertical settlement (in)
Estimated lateral displacement (ft)

0.00

Project File: T:\Satellite Offices\San Bernardino\PROJECTS\2019 Projects\190919.3 - Kaiser Riverside Medical Center\Analysis\Liquefaction - SPT for Tower - revised.lsvs

Page: 61LiqSVs 2.0.1.8 - SPT & Vs Liquefaction Assessment Software



SPT BASED LIQUEFACTION ANALYSIS REPORT

:: Input parameters and analysis properties ::

Analysis method:

Fines correction method:

Sampling method:

Borehole diameter:

Rod length:

Hammer energy ratio:

Boulanger & Idriss, 2014

Boulanger & Idriss, 2014

Sampler wo liners

200mm

5.00 ft

1.25

G.W.T. (in-situ):
G.W.T. (earthq.):

Earthquake magnitude Mw:
Peak ground acceleration:
Eq. external load:

Project title : New Tower at Kaiser Riverside Medical Center

Location : 10800 Magnolia Avenue, Riverside, California

2883 East Spring Street, Suite 300

Long Beach, CA 90806

SPT Name: B-13

57.50 ft

12.50 ft

7.70

0.59 g

0.00 tsf
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:: Overall Liquefaction Assessment Analysis Plots ::
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Test
Depth

(ft)

:: Field input data ::

SPT Field
Value

(blows)

Fines
Content

(%)

Unit
Weight

(pcf)

Infl.
Thickness

(ft)

Can
Liquefy

5.00  8 55.00 128.00 5.00 No

10.00 10 55.00 132.00 5.00 No

15.00 36 67.40 132.00 5.00 No

20.00 15 67.40 125.00 5.00 Yes

25.00 23 5.00 125.00 5.00 Yes

30.00 16 55.00 127.00 5.00 No

Abbreviations

Depth:
SPT Field Value:
Fines Content:
Unit Weight:
Infl. Thickness:
Can Liquefy:

Depth at which test was performed (ft)
Number of blows per foot
Fines content at test depth (%)
Unit weight at test depth (pcf)
Thickness of the soil layer to be considered in settlements analysis (ft)
User defined switch for excluding/including test depth from the analysis procedure

:: Cyclic Resistance Ratio (CRR) calculation data ::

CRR7.5Depth
(ft)

SPT
Field
Value

CN CE CB CR CS (N1)60 (N1)60csFC
(%)

σv

(tsf)
uo

(tsf)
σ'vo

(tsf)
Unit

Weight
(pcf)

Δ(Ν1)60m

5.00 8 1.59 1.25 1.15 0.80 1.20 18 24 4.00055.00128.00 0.32 0.00 0.32 0.39 5.61

10.00 10 1.22 1.25 1.15 0.85 1.20 18 24 4.00055.00132.00 0.65 0.00 0.65 0.40 5.61

15.00 36 1.02 1.25 1.15 0.95 1.20 60 66 4.00067.40132.00 0.98 0.00 0.98 0.26 5.58

20.00 15 0.93 1.25 1.15 0.95 1.20 23 29 0.42967.40125.00 1.29 0.00 1.29 0.38 5.58

25.00 23 0.87 1.25 1.15 0.95 1.20 33 33 4.0005.00125.00 1.61 0.00 1.61 0.35 0.00

30.00 16 0.79 1.25 1.15 1.00 1.20 22 28 4.00055.00127.00 1.92 0.00 1.92 0.39 5.61

σv:
uo:

σ'vo:

m:
CN:

CE:

CB:
CR:

CS:

N1(60):
Δ(Ν1)60

N1(60 )cs:

CRR7.5:

Total stress during SPT test (tsf)
Water pore pressure during SPT test (tsf)

Effective overburden pressure during SPT test (tsf)

Stress exponent normalization factor
Overburden corretion factor

Energy correction factor

Borehole diameter correction factor
Rod length correction factor

Liner correction factor

Corrected NSPT to a 60% energy ratio
Equivalent clean sand adjustment

Corected N1(60) value for fines content

Cyclic resistance ratio for M=7.5

Abbreviations

σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

5.00 128.00 0.32 0.00 0.32 1.00 0.382 0.96 0.399 1.10 0.614 2.0001.67 241.00

10.00 132.00 0.65 0.00 0.65 0.98 0.378 0.96 0.395 1.08 0.620 2.0001.67 241.00

15.00 132.00 0.98 0.08 0.90 0.97 0.405 0.92 0.439 1.05 0.708 2.0002.20 661.00

20.00 125.00 1.29 0.23 1.06 0.96 0.447 0.94 0.476 1.00 0.805 0.6931.94 291.00

25.00 125.00 1.61 0.39 1.22 0.94 0.475 0.92 0.515 0.97 0.900 2.0002.19 331.00

30.00 127.00 1.92 0.55 1.38 0.92 0.493 0.94 0.523 0.95 0.929 2.0001.88 281.00
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σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

σv ,eq:

uo ,eq:
σ'vo ,eq:

rd:

α:

CSR :
MSF :

CSR eq ,M=7 .5:
Ksigma:

CSR*:

FS:

Total overburden pressure at test point, during earthquake (tsf)

Water pressure at test point, during earthquake (tsf)
Effective overburden pressure, during earthquake (tsf)

Nonlinear shear mass factor

Improvement factor due to stone columns

Cyclic Stress Ratio
Magnitude Scaling Factor

CSR adjusted for M=7.5
Effective overburden stress factor

CSR fully adjusted (user FS applied) ***

Calculated factor of safety against soi l l iquefaction

Abbreviations

1.30***  User FS:

:: Liquefaction potential according to Iwasaki ::

Depth
(ft)

FS F Thickness
(ft)

wz IL

5.00 2.000 0.00 9.24 0.005.00

10.00 2.000 0.00 8.48 0.005.00

15.00 2.000 0.00 7.71 0.005.00

20.00 0.693 0.31 6.95 3.265.00

25.00 2.000 0.00 6.19 0.005.00

30.00 2.000 0.00 5.43 0.005.00

3.26

IL = 0.00 - No liquefaction
IL between 0.00 and 5 - Liquefaction not probable

IL between 5 and 15 - Liquefaction probable

IL > 15 - Liquefaction certain

Overall potential IL :

:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

5.00 18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00

10.00 18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0005.00

Abbreviations

τav:
p:
Gmax:
α, b:
γ:
ε15:
Nc:
εNc:
Δh:
ΔS:

Average cyclic shear stress
Average stress
Maximum shear modulus (tsf)
Shear strain formula variables
Average shear strain
Volumetric strain after 15 cycles
Number of cycles
Volumetric strain for number of cycles Nc (%)
Thickness of soil layer (in)
Settlement of soil layer (in)

0.000Cumulative settlemetns:

:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)
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:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)

15.00 66 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

20.00 29 5.33 -0.02 0.693 5.33 1.10 5.00 0.657 0.00

25.00 33 3.01 -0.29 2.000 0.00 0.00 5.00 0.000 0.00

30.00 28 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

Abbreviations

0.657Cumulative settlements:

γ lim:
Fα/N:

γmax:
ev::

Sv-1D:

LDI:

Limiting shear strain (%)
Maximun shear strain factor
Maximum shear strain (%)
Post liquefaction volumetric strain (%)
Estimated vertical settlement (in)
Estimated lateral displacement (ft)

0.00
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:: Input parameters and analysis properties ::

Analysis method:

Fines correction method:

Sampling method:

Borehole diameter:

Rod length:

Hammer energy ratio:

Boulanger & Idriss, 2014

Boulanger & Idriss, 2014

Sampler wo liners

200mm

3.28 ft

1.25

G.W.T. (in-situ):
G.W.T. (earthq.):

Earthquake magnitude Mw:
Peak ground acceleration:
Eq. external load:

Project title : KRMC Generator Pad

Location : Riverside, California

Twining, Inc.

2883 E. Spring Street, #300

Long Beach, California

SPT Name: GP-1

57.50 ft

12.50 ft

7.70

0.59 g

0.00 tsf
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LPI color scheme
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:: Overall Liquefaction Assessment Analysis Plots ::
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Test
Depth

(ft)

:: Field input data ::

SPT Field
Value

(blows)

Fines
Content

(%)

Unit
Weight

(pcf)

Infl.
Thickness

(ft)

Can
Liquefy

5.00 22 55.00 120.00 5.00 No

10.00 41 55.00 120.00 5.00 No

15.00 16 25.00 120.00 5.00 Yes

20.00 21 75.00 120.00 5.00 Yes

25.00 10 65.00 120.00 5.00 No

30.00 36 45.00 120.00 5.00 Yes

35.00 18 10.00 120.00 5.00 Yes

40.00 36 10.00 120.00 5.00 Yes

45.00 41 5.00 120.00 5.00 Yes

50.00 46 5.00 120.00 5.00 Yes

Abbreviations

Depth:
SPT Field Value:
Fines Content:
Unit Weight:
Infl. Thickness:
Can Liquefy:

Depth at which test was performed (ft)
Number of blows per foot
Fines content at test depth (%)
Unit weight at test depth (pcf)
Thickness of the soil layer to be considered in settlements analysis (ft)
User defined switch for excluding/including test depth from the analysis procedure

:: Cyclic Resistance Ratio (CRR) calculation data ::

CRR7.5Depth
(ft)

SPT
Field
Value

CN CE CB CR CS (N1)60 (N1)60csFC
(%)

σv

(tsf)
uo

(tsf)
σ'vo

(tsf)
Unit

Weight
(pcf)

Δ(Ν1)60m

5.00 22 1.39 1.25 1.15 0.75 1.20 40 46 4.00055.00120.00 0.30 0.00 0.30 0.26 5.61

10.00 41 1.16 1.25 1.15 0.85 1.20 70 76 4.00055.00120.00 0.60 0.00 0.60 0.26 5.61

15.00 16 1.06 1.25 1.15 0.85 1.20 25 30 0.48525.00120.00 0.90 0.00 0.90 0.36 5.07

20.00 21 0.96 1.25 1.15 0.95 1.20 33 39 4.00075.00120.00 1.20 0.00 1.20 0.31 5.56

25.00 10 0.85 1.25 1.15 0.95 1.20 14 20 4.00065.00120.00 1.50 0.00 1.50 0.45 5.59

30.00 36 0.87 1.25 1.15 1.00 1.20 54 60 4.00045.00120.00 1.80 0.00 1.80 0.26 5.61

35.00 18 0.76 1.25 1.15 1.00 1.20 24 25 0.29010.00120.00 2.10 0.00 2.10 0.40 1.15

40.00 36 0.81 1.25 1.15 1.00 1.20 50 51 4.00010.00120.00 2.40 0.00 2.40 0.26 1.15

45.00 41 0.78 1.25 1.15 1.00 1.20 55 55 4.0005.00120.00 2.70 0.00 2.70 0.26 0.00

50.00 46 0.76 1.25 1.15 1.00 1.20 60 60 4.0005.00120.00 3.00 0.00 3.00 0.26 0.00

σv:
uo:

σ'vo:

m:
CN:

CE:

CB:
CR:

CS:

N1(60):
Δ(Ν1)60

N1(60 )cs:

CRR7.5:

Total stress during SPT test (tsf)
Water pore pressure during SPT test (tsf)

Effective overburden pressure during SPT test (tsf)

Stress exponent normalization factor
Overburden corretion factor

Energy correction factor

Borehole diameter correction factor
Rod length correction factor

Liner correction factor

Corrected NSPT to a 60% energy ratio
Equivalent clean sand adjustment

Corected N1(60) value for fines content

Cyclic resistance ratio for M=7.5

Abbreviations

σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

5.00 120.00 0.30 0.00 0.30 1.00 0.382 0.92 0.414 1.10 0.377 2.0002.20 461.00
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σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

10.00 120.00 0.60 0.00 0.60 0.98 0.378 0.92 0.409 1.10 0.372 2.0002.20 761.00

15.00 120.00 0.90 0.08 0.82 0.97 0.408 0.94 0.436 1.05 0.415 1.1702.00 301.00

20.00 120.00 1.20 0.23 0.97 0.96 0.455 0.92 0.493 1.03 0.481 2.0002.20 391.00

25.00 120.00 1.50 0.39 1.11 0.94 0.486 0.97 0.502 0.99 0.506 2.0001.49 201.00

30.00 120.00 1.80 0.55 1.25 0.92 0.507 0.92 0.549 0.95 0.578 2.0002.20 601.00

35.00 120.00 2.10 0.70 1.40 0.90 0.519 0.95 0.545 0.95 0.570 0.5081.72 251.00

40.00 120.00 2.40 0.86 1.54 0.88 0.526 0.92 0.570 0.89 0.642 2.0002.20 511.00

45.00 120.00 2.70 1.01 1.69 0.86 0.529 0.92 0.573 0.86 0.665 2.0002.20 551.00

50.00 120.00 3.00 1.17 1.83 0.84 0.528 0.92 0.573 0.84 0.683 2.0002.20 601.00

σv ,eq:

uo ,eq:
σ'vo ,eq:

rd:

α:

CSR :
MSF :

CSR eq ,M=7 .5:
Ksigma:

CSR*:

FS:

Total overburden pressure at test point, during earthquake (tsf)

Water pressure at test point, during earthquake (tsf)
Effective overburden pressure, during earthquake (tsf)

Nonlinear shear mass factor

Improvement factor due to stone columns

Cyclic Stress Ratio
Magnitude Scaling Factor

CSR adjusted for M=7.5
Effective overburden stress factor

CSR fully adjusted (user FS applied) ***

Calculated factor of safety against soi l l iquefaction

Abbreviations

1.00***  User FS:

:: Liquefaction potential according to Iwasaki ::

Depth
(ft)

FS F Thickness
(ft)

wz IL

5.00 2.000 0.00 9.24 0.005.00

10.00 2.000 0.00 8.48 0.005.00

15.00 1.170 0.00 7.71 0.005.00

20.00 2.000 0.00 6.95 0.005.00

25.00 2.000 0.00 6.19 0.005.00

30.00 2.000 0.00 5.43 0.005.00

35.00 0.508 0.49 4.67 3.505.00

40.00 2.000 0.00 3.90 0.005.00

45.00 2.000 0.00 3.14 0.005.00

50.00 2.000 0.00 2.38 0.005.00

3.50

IL = 0.00 - No liquefaction
IL between 0.00 and 5 - Liquefaction not probable

IL between 5 and 15 - Liquefaction probable

IL > 15 - Liquefaction certain

Overall potential IL :

:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

5.00 40 0.11 0.20 0.72 0.14 13179.75 0.00 0.00 17.10 0.01 0.0145.00

10.00 70 0.23 0.40 1.20 0.15 8695.39 0.00 0.00 17.10 0.01 0.0075.00
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:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

Abbreviations

τav:
p:
Gmax:
α, b:
γ:
ε15:
Nc:
εNc:
Δh:
ΔS:

Average cyclic shear stress
Average stress
Maximum shear modulus (tsf)
Shear strain formula variables
Average shear strain
Volumetric strain after 15 cycles
Number of cycles
Volumetric strain for number of cycles Nc (%)
Thickness of soil layer (in)
Settlement of soil layer (in)

0.021Cumulative settlemetns:

:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)

15.00 30 4.65 -0.09 1.170 2.51 0.50 5.00 0.300 0.00

20.00 39 1.07 -0.73 2.000 0.00 0.00 5.00 0.000 0.00

25.00 20 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

30.00 60 0.00 -2.42 2.000 0.00 0.00 5.00 0.000 0.00

35.00 25 8.88 0.23 0.508 8.88 1.90 5.00 1.138 0.00

40.00 51 0.02 -1.67 2.000 0.00 0.00 5.00 0.000 0.00

45.00 55 0.00 -2.00 2.000 0.00 0.00 5.00 0.000 0.00

50.00 60 0.00 -2.42 2.000 0.00 0.00 5.00 0.000 0.00

Abbreviations

1.437Cumulative settlements:

γ lim:
Fα/N:

γmax:
ev::

Sv-1D:

LDI:

Limiting shear strain (%)
Maximun shear strain factor
Maximum shear strain (%)
Post liquefaction volumetric strain (%)
Estimated vertical settlement (in)
Estimated lateral displacement (ft)

0.00
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SPT BASED LIQUEFACTION ANALYSIS REPORT

:: Input parameters and analysis properties ::

Analysis method:

Fines correction method:

Sampling method:

Borehole diameter:

Rod length:

Hammer energy ratio:

Boulanger & Idriss, 2014

Boulanger & Idriss, 2014

Sampler wo liners

200mm

3.28 ft

1.25

G.W.T. (in-situ):
G.W.T. (earthq.):

Earthquake magnitude Mw:
Peak ground acceleration:
Eq. external load:

Project title : KRMC Generator Pad

Location : Riverside, California

Twining, Inc.

2883 E. Spring Street, #300

Long Beach, California

SPT Name: GP-2

57.50 ft

12.50 ft

7.70

0.59 g

0.00 tsf

Raw SPT Data
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:: Overall Liquefaction Assessment Analysis Plots ::
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Test
Depth

(ft)

:: Field input data ::

SPT Field
Value

(blows)

Fines
Content

(%)

Unit
Weight

(pcf)

Infl.
Thickness

(ft)

Can
Liquefy

5.00 23 55.00 120.00 5.00 No

10.00 27 55.00 120.00 5.00 No

15.00 27 25.00 120.00 5.00 Yes

20.00 23 75.00 120.00 5.00 Yes

25.00 17 65.00 120.00 5.00 No

30.00 18 45.00 120.00 5.00 Yes

35.00 48 10.00 120.00 5.00 Yes

40.00 40 10.00 120.00 5.00 Yes

45.00 65 5.00 120.00 5.00 Yes

50.00 42 5.00 120.00 5.00 Yes

Abbreviations

Depth:
SPT Field Value:
Fines Content:
Unit Weight:
Infl. Thickness:
Can Liquefy:

Depth at which test was performed (ft)
Number of blows per foot
Fines content at test depth (%)
Unit weight at test depth (pcf)
Thickness of the soil layer to be considered in settlements analysis (ft)
User defined switch for excluding/including test depth from the analysis procedure

:: Cyclic Resistance Ratio (CRR) calculation data ::

CRR7.5Depth
(ft)

SPT
Field
Value

CN CE CB CR CS (N1)60 (N1)60csFC
(%)

σv

(tsf)
uo

(tsf)
σ'vo

(tsf)
Unit

Weight
(pcf)

Δ(Ν1)60m

5.00 23 1.39 1.25 1.15 0.75 1.20 41 47 4.00055.00120.00 0.30 0.00 0.30 0.26 5.61

10.00 27 1.16 1.25 1.15 0.85 1.20 46 52 4.00055.00120.00 0.60 0.00 0.60 0.26 5.61

15.00 27 1.04 1.25 1.15 0.85 1.20 41 46 4.00025.00120.00 0.90 0.00 0.90 0.26 5.07

20.00 23 0.96 1.25 1.15 0.95 1.20 36 42 4.00075.00120.00 1.20 0.00 1.20 0.29 5.56

25.00 17 0.88 1.25 1.15 0.95 1.20 25 31 4.00065.00120.00 1.50 0.00 1.50 0.37 5.59

30.00 18 0.83 1.25 1.15 1.00 1.20 26 32 4.00045.00120.00 1.80 0.00 1.80 0.36 5.61

35.00 48 0.83 1.25 1.15 1.00 1.20 69 70 4.00010.00120.00 2.10 0.00 2.10 0.26 1.15

40.00 40 0.81 1.25 1.15 1.00 1.20 56 57 4.00010.00120.00 2.40 0.00 2.40 0.26 1.15

45.00 65 0.78 1.25 1.15 1.00 1.20 88 88 4.0005.00120.00 2.70 0.00 2.70 0.26 0.00

50.00 42 0.76 1.25 1.15 1.00 1.20 55 55 4.0005.00120.00 3.00 0.00 3.00 0.26 0.00

σv:
uo:

σ'vo:

m:
CN:

CE:

CB:
CR:

CS:

N1(60):
Δ(Ν1)60

N1(60 )cs:

CRR7.5:

Total stress during SPT test (tsf)
Water pore pressure during SPT test (tsf)

Effective overburden pressure during SPT test (tsf)

Stress exponent normalization factor
Overburden corretion factor

Energy correction factor

Borehole diameter correction factor
Rod length correction factor

Liner correction factor

Corrected NSPT to a 60% energy ratio
Equivalent clean sand adjustment

Corected N1(60) value for fines content

Cyclic resistance ratio for M=7.5

Abbreviations

σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

5.00 120.00 0.30 0.00 0.30 1.00 0.382 0.92 0.414 1.10 0.377 2.0002.20 471.00
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σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

10.00 120.00 0.60 0.00 0.60 0.98 0.378 0.92 0.409 1.10 0.372 2.0002.20 521.00

15.00 120.00 0.90 0.08 0.82 0.97 0.408 0.92 0.442 1.07 0.411 2.0002.20 461.00

20.00 120.00 1.20 0.23 0.97 0.96 0.455 0.92 0.493 1.03 0.481 2.0002.20 421.00

25.00 120.00 1.50 0.39 1.11 0.94 0.486 0.93 0.522 0.99 0.528 2.0002.06 311.00

30.00 120.00 1.80 0.55 1.25 0.92 0.507 0.93 0.546 0.96 0.568 2.0002.12 321.00

35.00 120.00 2.10 0.70 1.40 0.90 0.519 0.92 0.563 0.92 0.613 2.0002.20 701.00

40.00 120.00 2.40 0.86 1.54 0.88 0.526 0.92 0.570 0.89 0.642 2.0002.20 571.00

45.00 120.00 2.70 1.01 1.69 0.86 0.529 0.92 0.573 0.86 0.665 2.0002.20 881.00

50.00 120.00 3.00 1.17 1.83 0.84 0.528 0.92 0.573 0.84 0.683 2.0002.20 551.00

σv ,eq:

uo ,eq:
σ'vo ,eq:

rd:

α:

CSR :
MSF :

CSR eq ,M=7 .5:
Ksigma:

CSR*:

FS:

Total overburden pressure at test point, during earthquake (tsf)

Water pressure at test point, during earthquake (tsf)
Effective overburden pressure, during earthquake (tsf)

Nonlinear shear mass factor

Improvement factor due to stone columns

Cyclic Stress Ratio
Magnitude Scaling Factor

CSR adjusted for M=7.5
Effective overburden stress factor

CSR fully adjusted (user FS applied) ***

Calculated factor of safety against soi l l iquefaction

Abbreviations

1.00***  User FS:

:: Liquefaction potential according to Iwasaki ::

Depth
(ft)

FS F Thickness
(ft)

wz IL

5.00 2.000 0.00 9.24 0.005.00

10.00 2.000 0.00 8.48 0.005.00

15.00 2.000 0.00 7.71 0.005.00

20.00 2.000 0.00 6.95 0.005.00

25.00 2.000 0.00 6.19 0.005.00

30.00 2.000 0.00 5.43 0.005.00

35.00 2.000 0.00 4.67 0.005.00

40.00 2.000 0.00 3.90 0.005.00

45.00 2.000 0.00 3.14 0.005.00

50.00 2.000 0.00 2.38 0.005.00

0.00

IL = 0.00 - No liquefaction
IL between 0.00 and 5 - Liquefaction not probable

IL between 5 and 15 - Liquefaction probable

IL > 15 - Liquefaction certain

Overall potential IL :

:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

5.00 41 0.11 0.20 0.72 0.14 13179.75 0.00 0.00 17.10 0.01 0.0135.00

10.00 46 0.23 0.40 1.06 0.15 8695.39 0.00 0.00 17.10 0.01 0.0155.00
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:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

Abbreviations

τav:
p:
Gmax:
α, b:
γ:
ε15:
Nc:
εNc:
Δh:
ΔS:

Average cyclic shear stress
Average stress
Maximum shear modulus (tsf)
Shear strain formula variables
Average shear strain
Volumetric strain after 15 cycles
Number of cycles
Volumetric strain for number of cycles Nc (%)
Thickness of soil layer (in)
Settlement of soil layer (in)

0.028Cumulative settlemetns:

:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)

15.00 46 0.19 -1.27 2.000 0.00 0.00 5.00 0.000 0.00

20.00 42 0.56 -0.96 2.000 0.00 0.00 5.00 0.000 0.00

25.00 31 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

30.00 32 3.50 -0.22 2.000 0.00 0.00 5.00 0.000 0.00

35.00 70 0.00 -3.30 2.000 0.00 0.00 5.00 0.000 0.00

40.00 57 0.00 -2.17 2.000 0.00 0.00 5.00 0.000 0.00

45.00 88 0.00 -4.94 2.000 0.00 0.00 5.00 0.000 0.00

50.00 55 0.00 -2.00 2.000 0.00 0.00 5.00 0.000 0.00

Abbreviations

0.000Cumulative settlements:

γ lim:
Fα/N:

γmax:
ev::

Sv-1D:

LDI:

Limiting shear strain (%)
Maximun shear strain factor
Maximum shear strain (%)
Post liquefaction volumetric strain (%)
Estimated vertical settlement (in)
Estimated lateral displacement (ft)

0.00
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SPT BASED LIQUEFACTION ANALYSIS REPORT

:: Input parameters and analysis properties ::

Analysis method:

Fines correction method:

Sampling method:

Borehole diameter:

Rod length:

Hammer energy ratio:

Boulanger & Idriss, 2014

Boulanger & Idriss, 2014

Sampler wo liners

200mm

3.28 ft

1.25

G.W.T. (in-situ):
G.W.T. (earthq.):

Earthquake magnitude Mw:
Peak ground acceleration:
Eq. external load:

Project title : KRMC Generator Pad

Location : Riverside, California

Twining, Inc.

2883 E. Spring Street, #300

Long Beach, California

SPT Name: PT-1

57.50 ft

12.50 ft

7.70

0.59 g

0.00 tsf

Raw SPT Data
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LPI color scheme
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High risk
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Raw SPT Data
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:: Overall Liquefaction Assessment Analysis Plots ::
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Test
Depth

(ft)

:: Field input data ::

SPT Field
Value

(blows)

Fines
Content

(%)

Unit
Weight

(pcf)

Infl.
Thickness

(ft)

Can
Liquefy

5.00 25 49.00 120.00 5.00 No

10.00 19 49.00 120.00 5.00 Yes

15.00 30 49.00 120.00 5.00 Yes

20.00 19 62.00 120.00 5.00 Yes

Abbreviations

Depth:
SPT Field Value:
Fines Content:
Unit Weight:
Infl. Thickness:
Can Liquefy:

Depth at which test was performed (ft)
Number of blows per foot
Fines content at test depth (%)
Unit weight at test depth (pcf)
Thickness of the soil layer to be considered in settlements analysis (ft)
User defined switch for excluding/including test depth from the analysis procedure

:: Cyclic Resistance Ratio (CRR) calculation data ::

CRR7.5Depth
(ft)

SPT
Field
Value

CN CE CB CR CS (N1)60 (N1)60csFC
(%)

σv

(tsf)
uo

(tsf)
σ'vo

(tsf)
Unit

Weight
(pcf)

Δ(Ν1)60m

5.00 25 1.39 1.25 1.15 0.75 1.20 45 51 4.00049.00120.00 0.30 0.00 0.30 0.26 5.61

10.00 19 1.19 1.25 1.15 0.85 1.20 33 39 4.00049.00120.00 0.60 0.00 0.60 0.30 5.61

15.00 30 1.04 1.25 1.15 0.85 1.20 46 52 4.00049.00120.00 0.90 0.00 0.90 0.26 5.61

20.00 19 0.96 1.25 1.15 0.95 1.20 30 36 4.00062.00120.00 1.20 0.00 1.20 0.33 5.60

σv:
uo:

σ'vo:

m:
CN:

CE:

CB:
CR:

CS:

N1(60):
Δ(Ν1)60

N1(60 )cs:

CRR7.5:

Total stress during SPT test (tsf)
Water pore pressure during SPT test (tsf)

Effective overburden pressure during SPT test (tsf)

Stress exponent normalization factor
Overburden corretion factor

Energy correction factor

Borehole diameter correction factor
Rod length correction factor

Liner correction factor

Corrected NSPT to a 60% energy ratio
Equivalent clean sand adjustment

Corected N1(60) value for fines content

Cyclic resistance ratio for M=7.5

Abbreviations

σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

5.00 120.00 0.30 0.00 0.30 1.00 0.382 0.92 0.414 1.10 0.377 2.0002.20 511.00

10.00 120.00 0.60 0.00 0.60 0.98 0.378 0.92 0.409 1.10 0.372 2.0002.20 391.00

15.00 120.00 0.90 0.08 0.82 0.97 0.408 0.92 0.442 1.07 0.411 2.0002.20 521.00

20.00 120.00 1.20 0.23 0.97 0.96 0.455 0.92 0.493 1.03 0.481 2.0002.20 361.00
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σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

σv ,eq:

uo ,eq:
σ'vo ,eq:

rd:

α:

CSR :
MSF :

CSR eq ,M=7 .5:
Ksigma:

CSR*:

FS:

Total overburden pressure at test point, during earthquake (tsf)

Water pressure at test point, during earthquake (tsf)
Effective overburden pressure, during earthquake (tsf)

Nonlinear shear mass factor

Improvement factor due to stone columns

Cyclic Stress Ratio
Magnitude Scaling Factor

CSR adjusted for M=7.5
Effective overburden stress factor

CSR fully adjusted (user FS applied) ***

Calculated factor of safety against soi l l iquefaction

Abbreviations

1.00***  User FS:

:: Liquefaction potential according to Iwasaki ::

Depth
(ft)

FS F Thickness
(ft)

wz IL

5.00 2.000 0.00 9.24 0.005.00

10.00 2.000 0.00 8.48 0.005.00

15.00 2.000 0.00 7.71 0.005.00

20.00 2.000 0.00 6.95 0.005.00

0.00

IL = 0.00 - No liquefaction
IL between 0.00 and 5 - Liquefaction not probable

IL between 5 and 15 - Liquefaction probable

IL > 15 - Liquefaction certain

Overall potential IL :

:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

5.00 45 0.11 0.20 0.74 0.14 13179.75 0.00 0.00 17.10 0.01 0.0115.00

10.00 33 0.23 0.40 0.96 0.15 8695.39 0.00 0.00 17.10 0.02 0.0255.00

Abbreviations

τav:
p:
Gmax:
α, b:
γ:
ε15:
Nc:
εNc:
Δh:
ΔS:

Average cyclic shear stress
Average stress
Maximum shear modulus (tsf)
Shear strain formula variables
Average shear strain
Volumetric strain after 15 cycles
Number of cycles
Volumetric strain for number of cycles Nc (%)
Thickness of soil layer (in)
Settlement of soil layer (in)

0.037Cumulative settlemetns:

:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)

15.00 52 0.01 -1.75 2.000 0.00 0.00 5.00 0.000 0.00

20.00 36 1.86 -0.51 2.000 0.00 0.00 5.00 0.000 0.00
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:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)

Abbreviations

0.000Cumulative settlements:

γ lim:
Fα/N:

γmax:
ev::

Sv-1D:

LDI:

Limiting shear strain (%)
Maximun shear strain factor
Maximum shear strain (%)
Post liquefaction volumetric strain (%)
Estimated vertical settlement (in)
Estimated lateral displacement (ft)

0.00
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CITY OF RIVERSIDE

Site Development Plan Number:

OWNER: Kaiser Foundation Hospitals PHONE: 626.405.6333

Sheet:

JULY 19, 2021

ADDRESS: 393 E. Walnut Street Pasadena, CA 91188

ARCHITECT, ENGINEER, DESIGNER: CO Architects, Michael Baker International, Ridge Landscape Architects, Glumac PHONE: 323.525.0500 (Architect)
ADDRESS: 5055 Wilshire Blvd. 9th Floor, Los Angeles CA 90036 (Architect) 

TYPE OF DEVELOPMENT: XXXXX
LOCATION:  10800 Magnolia Ave. Riverside, CA 92505

ZONE: XXXXX ACCESSOR'S PARCEL NUMBER: 138-470-010 

RIVERSIDE MEDICAL CENTER
SITE PHASING - 1 A 1.20

Phase 1 – Offsite Make Ready
Improvement of off-campus lots at 11510 Magnolia Ave (Fillmore) and 10861 Magnolia Ave (Pep Boys). The Fillmore parking lot will 
accomodate  displacement of staff parking during the construction of the new parking structure and General Contractor parking
during hospital construction. The Pep Boys lot will be improved for use by the General Contractor .
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Phase 2: On-Site Parking Re-Stripe
Re-striping of onsite parking lots to convert all compact and sub-standard parking stalls to standard parking stalls. Convert parking lot 
south of Park Sierra's entry drive into accessible parking lot.
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CITY OF RIVERSIDE

Site Development Plan Number:

OWNER: Kaiser Foundation Hospitals PHONE: 626.405.6333

Sheet:

JULY 19, 2021

ADDRESS: 393 E. Walnut Street Pasadena, CA 91188

ARCHITECT, ENGINEER, DESIGNER: CO Architects, Michael Baker International, Ridge Landscape Architects, Glumac PHONE: 323.525.0500 (Architect)
ADDRESS: 5055 Wilshire Blvd. 9th Floor, Los Angeles CA 90036 (Architect) 

TYPE OF DEVELOPMENT: XXXXX
LOCATION:  10800 Magnolia Ave. Riverside, CA 92505

ZONE: XXXXX ACCESSOR'S PARCEL NUMBER: 138-470-010 

RIVERSIDE MEDICAL CENTER
1" = 100'-0"

SITE PHASING - 3,4 A 1.22

N N

Phase 3 - Shortened Ambulance Drive and Parking Structure Laydown
Shorten the ambulance and patient drop off loop, removing 2 parking stalls.

PHASE 3 PARKING MATRIX
CODE REQ'D: 2,543
PROVIDED: 2,961

PHASE 4 PARKING MATRIX
CODE REQ'D: 2,543
PROVIDED: 2,961

1" = 100'-0"1 PH 3.0
1" = 100'-0"2 PH 4.0

Phase 4 - Temporary Ambulance Drop-off and Upgrade CUP
Install new temporary ambulance drop-off area and canopy.
Upgrades to the Central Utility Plant (CUP) and utility connections from the CUP to the new Hospital Tower location.
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CITY OF RIVERSIDE

Site Development Plan Number:

OWNER: Kaiser Foundation Hospitals PHONE: 626.405.6333

Sheet:

JULY 19, 2021

ADDRESS: 393 E. Walnut Street Pasadena, CA 91188

ARCHITECT, ENGINEER, DESIGNER: CO Architects, Michael Baker International, Ridge Landscape Architects, Glumac PHONE: 323.525.0500 (Architect)
ADDRESS: 5055 Wilshire Blvd. 9th Floor, Los Angeles CA 90036 (Architect) 

TYPE OF DEVELOPMENT: XXXXX
LOCATION:  10800 Magnolia Ave. Riverside, CA 92505

ZONE: XXXXX ACCESSOR'S PARCEL NUMBER: 138-470-010 

RIVERSIDE MEDICAL CENTER
1" = 100'-0"

SITE PHASING - 5,6 A 1.23

N N

Phase 5 – Temporary Ambulance Drop off and Patient Drop off
New temporary Ambulance Drop off.
New Temporary Patient Drop off.

PHASE 5 PARKING MATRIX
CODE REQ'D: 2,543
PROVIDED: 2,961

PHASE 6 PARKING MATRIX
CODE REQ'D: 2,543
PROVIDED: 3,251

1" = 100'-0"1 PH 5.0
1" = 100'-0"2 PH 6.0

Phase 6 - Hospital New Tower (NT)
(NT), Hospital Tower construction, and correlating site work. The construction sequence and methods are as follows:
Demo and Grading
Sitework - Underground Utilities including relocating outside the building footprint, connections from the CUP to new Hospital Tower, 
and underground tanks.
Shoring and Mass Excavation
NT Underground – Cast-in-place reinforced concrete walls with spread footings, underground utilities, and waterproofing installation
NT Superstructure – Structural steel columns & beams including Sideplate moment frames and reinforced concrete slab on metal 
decks
NT Exterior façade – Glass and Aluminum Curtainwall system with select areas of stick built glass and aluminum storefront system 
and light gauge framed penthouses with metal panels
NT Building Interiors – Light gauge framing and drywall and mechanical, electrical, plumbing and fire protection systems, medical 
equipment, interior specialties & finishes
Landscaping - Planting and site concrete, exterior lighting, signage, site structures, and driveways and parking
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April 12, 2021 (Revised July 21, 2021) 
Project No.:  190919.3 
 
Mr. Gary Richie 
Director of Facilities Planning 
Kaiser Foundation Hospitals 
182 Granite Street 
Corona, California 92879 
 
Subject: Geotechnical Investigation Report 

Proposed Parking Structure 
Kaiser Riverside Medical Center 
10800 Magnolia Avenue 
Riverside, California 

Dear Mr. Richie, 

In accordance with your request and authorization, we are presenting the results of our geotechnical 
investigation for the Proposed Parking Structure project located at 10800 Magnolia Avenue in 
Riverside, California. The purpose of our investigation has been to evaluate the subsurface conditions 
at the site, to identify seismic and geologic hazards present on the site, and to provide geotechnical 
engineering recommendations for the proposed development. This report was prepared in 
accordance with the requirements of the 2019 California Building Code (2019 CBC) and ASCE 7-16 
(ASCE 2017). 
 
Based on our findings, the proposed project is geotechnically feasible, provided that the 
recommendations in this report are incorporated into the design and are implemented during 
construction of the project. 

We appreciate the opportunity to be of service on this project.  Should you have any questions 
regarding this report or if we can be of further service, please do not hesitate to contact the 
undersigned. 
 
Respectfully submitted, 
TWINING, INC. 
 
                   
 
 
 
 
Liangcai He, PhD, PE 73280, GE 3033                        Paul Soltis, PE 56140, GE 2606         
Chief Geotechnical Engineer       Vice President, Geotechnical Engineering 
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1. INTRODUCTION 

This report presents the results of the geotechnical investigation performed by Twining, Inc. (Twining) 
for the Proposed Parking Structure project at Kaiser Permanente Riverside Medical Center (Kaiser 
RMC) located at 10800 Magnolia Avenue in Riverside, California. A description of the site and the 
proposed improvements is provided in the following section. The objectives of this investigation have 
been to evaluate subsurface conditions at the site, to identify seismic and geologic hazards present on 
the site, and to provide geotechnical recommendations for design and construction of the proposed 
development, including recommendations for foundations and earthwork.   

This report was prepared in accordance with the requirements of the 2019 California Building Code 
(2019 CBC) and ASCE 7-16 (ASCE 2017). 

2. SITE DESCRIPTION AND PROPOSED DEVELOPMENT 

Based on our communications with Kaiser and the project architect, CO Architects, proposed 
improvements on the Kaiser RMC campus will be developed in seven phases. Details of each phase 
are provided on Sheets A1.20 through A1.24 included in Appendix D – Select Project Plans. This report 
is primarily focused on the proposed parking structure that is a part of Phases 3 through 5.  

Based on information from Kaiser, CO Architects, and the project structural engineer, John A. Martin & 
Associates, the proposed parking structure will consist of five stories above grade with parking on the 
5th-story deck. The structure will have a gross building footprint measuring approximately 197 feet by 
386 feet and approximately 76,042 square feet. The structure will be constructed with reinforced 
concrete supported on shallow spread footing foundations. 

Other appurtenant improvements for the project are anticipated including hardscape, light poles, utility 
pipelines, and a stormwater infiltration system. The size and depth of the infiltration basin are to be 
determined, and details of the system are not yet available for our review.  

Anticipated earthwork for the new parking structure will include 5,500 cubic yards (CY) of cut, 4,000 CY 
of fill, and 1,500 CY of import.  

The project site is located at 10800 Magnolia Avenue in Riverside, California, as shown on Figure 1 – 
Site Location Map. The overall site plan showing the final finished entire Kaiser RMC site is depicted on 
Figure 2, along with the field investigation locations performed for this report. The site is currently 
occupied by paved surface parking, landscaping, and associated miscellaneous equipment. The site is 
bounded by surface parking on the north, an existing medical office building and surface parking on the 
west, Park Sierra Drive on the south, and a hospital campus driveway on the east.   

The approximate site coordinates are latitude 33.903295°N and longitude 117.469535°W, and the site 
is located on the Riverside West, California 7½-Minute Quadrangle, based on the United States 
Geological Survey (USGS) topographic map (USGS 2018). The site is relatively level with a surface 
elevation of approximately 723 feet above mean sea level (msl). 
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3. SCOPE OF WORK 

Our scope of work included review of background information, pre-field activities and field exploration, 
laboratory testing, engineering analyses and report preparation. These tasks are described in the 
following subsections. 

3.1. Literature Review 

We reviewed readily available background data including proposed site improvement plans, 
published geologic maps, topographic maps, aerial photographs, seismic hazard maps and 
literature, and flood hazard maps relevant to the project site.  Relevant information has been 
incorporated into this report.   

3.2. Pre-Field Activities and Field Exploration 

Before starting our exploration program, we had several site meetings and performed a geotechnical 
site reconnaissance to observe the general surficial conditions at the site, to select field exploration 
locations, and to plan field logistics including traffic control, health and safety, and timing of 
exploration. After exploration locations were delineated, Underground Service Alert was notified of 
the planned locations a minimum of 72 hours prior to excavation. We also retained GEOVision Inc. 
of Corona, California, a private utility locating service provider, to clear proposed boring locations of 
underground utility lines.  

The field exploration program was conducted between December 7, 2019 and February 12, 2020. 
It consisted of drilling, testing, sampling, and logging of 4 exploratory hollow-stem-auger (HSA) 
borings (PS-1 through PS-4) and percolation testing in 2 hand-auger borings (P-1 and P-2). The 
HSA borings were advanced to approximate depths of 31.5 to 51.5 feet below ground surface (bgs) 
using a CME-75 truck-mounted drill rigs equipped with 8-inch-diameter HSAs. The hand-auger 
borings for percolation testing were drilled to approximately 6 and 6.5 feet bgs, respectively. The 
approximate locations of the borings are shown on Figure 2.   

Drive samples of the soils were obtained from the HSA borings using a Standard Penetration Test 
(SPT) sampler without liners and a modified California split spoon sampler. The samplers were 
driven using a 140-pound automatic hammer falling approximately 30 inches. The blow-counts to 
drive the samplers were recorded, and subsurface conditions encountered in the borings were 
logged by a Twining field engineer. Soil samples obtained from the borings were transported to 
Twining’s geotechnical engineering laboratory for examination and testing.  

Percolation tests in hand-auger borings P-1 and P-2 were performed according to the boring 
percolation test guidance provided in the Riverside County Design Handbook for Low Impact 
Development Best Management Practices. Testing was performed to provide estimates of infiltration 
rate of the site soils for use in preliminary design of the stormwater infiltration system.   

Upon completion of drilling or percolation testing, the borings were backfilled by the drilling 
subcontractor using drilled soil cuttings, and the surface was repaired to match existing conditions. 

Detailed descriptions of the borings, soils encountered during drilling, and the percolation tests are 
presented in Appendix A – Field Exploration. 
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3.3. Geotechnical Laboratory Testing 

Laboratory tests were performed on selected samples obtained from the borings to aid in the soil 
classification and to evaluate the engineering properties of site soils. The following tests were 
performed in general accordance with ASTM standards: 

• In-situ moisture and density; 
• #200 Wash; 
• Atterberg Limits; 
• Expansion Index; 
• Maximum density and optimum moisture; 
• Consolidation; 
• Direct shear; 
• Unconfined compression; 
• R-Value; and 
• Corrosivity. 

Detailed laboratory test procedures and results are presented in Appendix B – Laboratory Testing. 

3.4. Engineering Analyses and Report Preparation 

We compiled and analyzed the data collected from our field exploration and laboratory testing. We 
performed engineering analyses based on our literature review and data from field exploration and 
laboratory testing programs. Our analyses included the following: 

• Site geology and subsurface conditions; 

• Groundwater conditions; 

• Geologic hazards and seismic design parameters; 

• Liquefaction potential and seismic settlement; 

• Soil corrosion potential; 

• Soil collapse and expansion potential; 

• Site preparation and earthwork; 

• Temporary excavations; 

• Project feasibility and suitability of on-site soils for foundation support; 

• Foundation design parameters including bearing capacity, settlement, and lateral resistance;  

• Modulus of subgrade reaction for concrete slab-on-grade design; 

• Lateral earth pressures for retaining wall and shoring design; 

• Concrete slab-on-grade support; 
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• Pavement section recommendations; and 

• Stormwater infiltration rates. 

We prepared this report to present our conclusions and recommendations from this investigation. 

4. GEOLOGY AND SUBSURFACE CONDITIONS  

4.1. Site Geology 

According to the geologic mapping compiled by the California Geological Survey (CGS, 2012), the 
project site is underlain by Late to Middle Pleistocene Old Alluvium Fan deposits (Geologic Symbol 
Qof) consisting of slightly to moderately consolidated, moderately dissected boulder, cobble, gravel, 
sand, and silt deposits issued from a confined valley or canyon.  A portion of the geologic map is 
reproduced as Figure 3 – Regional Geologic Map.  

4.2. Surface and Subsurface Conditions 

The site is currently occupied by an asphalt-paved parking lot and each of the four HSA borings was 
performed within the pavement area. The pavement section consisted of approximately 3 to 4.5 
inches of asphaltic concrete over 2.5 to 5 inches of aggregate base. Below the pavement section, 
boring PS-1 encountered a second layer asphaltic concrete approximately 2 inches in thickness 
underlying approximately 4 inches of soil.   

No artificial fill was identified in our borings. No documentation for the placement and compaction of 
the artificial fill was available for our review. The surficial material consisted of reddish brown sandy 
lean clay. No evidence of previous agricultural activity was identified in the surficial material. 
Therefore, it is probable that surficial improvement of existing soil was performed prior to placement 
of Portland cement concrete, asphalt concrete and base.  

Pleistocene-aged old alluvial fan deposit underlies the site to the maximum depth of the exploratory 
borings (approximately 51.5 feet bgs). In the upper 30 feet bgs, the old alluvium consisted primarily 
of reddish brown to light brown clay and silt. From 30 to 51.5 feet bgs, the old alluvium consisted 
primarily of poorly graded sand with silt. Locally, a sand layer was encountered between depths of 
20 and 25 feet in boring PS-1 and between depths of 15 to 25 feet in boring PS-2. The clay and silt 
layers have a very stiff consistency, and the sand layers are mostly dense to very dense and 
occasionally medium dense. 

Our geotechnical borings excavated at the site did not encounter bedrock. Based on the California 
Geological Survey (Morton & Cox, 2001), Cretaceous Gabbro (crystalline bedrock) is anticipated to 
be at a depth of approximately 300 feet in the vicinity of the site. 

4.3. Groundwater Conditions 

Groundwater was not encountered during our field exploration to a maximum depth of approximately 
51.5 feet bgs. Historically high groundwater level in the vicinity of the project site is not available 
from CGS.  We reviewed groundwater level data from Metropolitan Water District of Southern 
California (MWDSC), Western Municipal Water District (WMWD) and California Department of 
Water Resources (CDWR). According to MWDSC (2007) and WMWD (2012) maps, the project site 
is within the southern portion of the Arlington Basin, which is the portion of the Riverside-Arlington 
Groundwater Subbasin (Subbasin Number 8.2-03), as defined by the CDWR Bulletin 118-03 
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(CDWR, 2003). Groundwater occurrence in the Arlington Basin is generally unconfined. 
Groundwater flow is generally toward the southwest in the southern portion, which agrees well with 
groundwater levels measured in the three wells adjacent to the project site. The well locations with 
respect to the project site are shown on Figure 3.  Historical water levels in the wells from 1960 to 
2019 from WMWD (2012) and CDWR (2019) are shown in Figure 4 and summarized in Table 1. 
Historic high groundwater data described in WMWD (2012) indicate that pre-development 
groundwater elevation of approximately 705 feet above msl in the vicinity of the site. 

As shown on Figure 4, the highest water levels in wells Buchanan 1 and Hole 1, located northeast 
and southwest of the site, respectively, occurred between 1984 and 1996. Figure 4 further indicates 
that the groundwater level in the area dropped continuously in the past 25 to 35 years since the 
highest water level year. The drops in wells Buchanan 1 and Hole 1 are approximately 50 and 40 
feet, respectively.  Well Daly 2 is the closest known well to the site, but no data was available before 
November 2011. However, it may be estimated that the highest water level in Daly 2 is between 
701.5 and 711.5 feet above msl assuming a similar water level drop of 40 to 50 feet. Because the 
closest distance is only about 100 feet from the project site to Daly 2 which is on the south of the 
site, the highest water level of the site is also between 701.5 and 711.5 feet above msl. 

During a recent field investigation that we performed for the proposed tower project at the northwest 
portion of the hospital campus, groundwater was encountered at approximately 57.5 feet bgs, and 
the historic high was estimated at 710.5 feet above msl.  That investigation was performed at the 
same time as this current one, and that site was at approximately 900 feet upstream of the current 
project site.  

 

Table 1 – Water Levels in Wells Adjacent to the Site 

Local Well ID Buchanan 1 Daly 2 Hole 1 

California State Well Number 03S06W22K004S 03S06W13N002S 03S06W13B001S 

Latitude (degrees) 33.893033 33.902396 33.91527 

Longitude (degrees) -117.495077 -117.469653 -117.457580 

Approximate Location relative to 
Project Site 

8,600 ft southwest 
of site 100 ft south of site 5,100 ft northeast of 

site 

Approximate Highest Water 
Level Since 1960 (feet, msl) 678 in 1996 Estimated between 

701.5 and 711.5 736.5 in 1984 

Approximate Water Level at end 
of 2019 (feet, msl) 628 661.5 696.5 

Water Level Drop from the 
Highest to the end of 2019 (feet) 50 Estimated between 

40 and 50 40 

 

Additionally, GEOBASE, Inc., (2012) reported the highest groundwater elevation since 1978 is 712.2 
feet above msl in a well approximately 900 feet upstream of the current project site. It occurred in 
May 1979, but there is no data in other years available for our review. 



2883 East Spring Street 
Suite 300 
Long Beach CA 90806 

Tel  562.426.3355 
Fax 562.426.6424 

  
 

 
Page 6 

 

It should be noted that groundwater conditions may vary across the site due to stratigraphic and 
hydrologic conditions and may change over time as a consequence of seasonal and meteorological 
fluctuations, or of activities by humans at this and nearby sites. For the purpose of this investigation, 
the historically highest groundwater for this project site can be assumed at approximately 710.5 feet 
above msl or 12.5 feet bgs. 

5. GEOLOGIC HAZARDS AND SEISMIC DESIGN CONSIDERATIONS 
 
The site is located in a seismically active area, as is the majority of southern California, and the potential 
for strong ground motion in the project area is considered high during the design life of the proposed 
development.  The hazards associated with seismic activity in the vicinity of the site area discussed in 
the following sections. 

5.1. Surface Fault Rupture 

The site is not located within or adjacent to an Alquist-Priolo Earthquake Fault Zone (EFZ) (CGS 
2016).  The boundary of the closest Alquist-Priolo EFZ is located approximately 6.9 miles (11.1 
kilometers) southwest of the site associated with the Elsinore fault (Figure 5).  Figure 6 shows the 
locations of the recognized nearby faults with respect to the site.  The City of Riverside (2018) and 
the County of Riverside (2019) do not identify any additional hazardous faults in the immediate site 
vicinity.  

5.2. Liquefaction Potential and Seismic Settlement  

Liquefaction is the phenomenon in which loosely deposited granular soils with silt and clay contents 
of less than approximately 35 percent, and non-plastic silts located below the water table undergo 
rapid loss of shear strength when subjected to strong earthquake-induced ground shaking. Ground 
shaking of sufficient duration results in the loss of grain-to-grain contact due to a rapid rise in pore 
water pressure and causes the soil to behave as a fluid for a short period of time.  

Seismic settlement can occur when loose to medium dense granular materials densify during 
seismic shaking and liquefaction.  Seismically-induced settlement may occur in dry, unsaturated, as 
well as saturated soils. Liquefaction is generally known to occur in loose, saturated, relatively clean, 
fine-grained cohesionless soils at depths shallower than approximately 50 feet. Factors to consider 
in the evaluation of soil liquefaction potential include groundwater conditions, soil type, grain size 
distribution, relative density, degree of saturation, and both the intensity and duration of ground 
motion. Other phenomena associated with soil liquefaction include sand boils, ground oscillation, 
and loss of foundation bearing capacity. 

Seismic settlement can occur when medium dense granular materials densify during seismic 
shaking and/or liquefaction. Seismically-induced settlement may occur in dry, unsaturated, as well 
as saturated soils. 

The area of the project site has not been evaluated for liquefaction by CGS. According to the 
liquefaction zones map in the General Plan 2025 of the City of Riverside, the site has moderate to 
high liquefaction potential (Figure 7).  

We performed site-specific liquefaction analysis for non-plastic and low plasticity alluvium layers that 
are susceptible to liquefaction at the site. The analysis was performed based on SPT blowcounts 
from the HSA borings (PS-12 through PS-4) using the computer program LiqSVs version 2.0 
(Geologismiki, 2019) and the procedure of Boulanger and Idriss (2014).  The analysis considered 
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an Mw 7.7 associated with a full rupture of the Elsinore Fault Zone, a PGAM 0.61g discussed in 
Section 5.9, and a groundwater level at 12.5 feet bgs during earthquake discussed in Section 4.3. 
Detailed input parameters and results of the liquefaction analyses are presented in Appendix C of 
this report. 

The analysis results indicate that site soils have very low liquefaction potential except for a layer in 
boring PS-1 between approximately depths of 30 and 40 feet. Calculated maximum seismic 
settlement is approximately 2 inches.  The results suggest that during strong earthquake events, 
liquefaction and seismic settlement would be limited to localized zones below 30 feet bgs if they 
were to occur, due to the lack of horizontally continuous liquefiable layers and the presence of 30 
feet of overlying predominantly cohesive soils. The results indicate that the maximum seismic 
settlement is approximately 2 inches at the parking structure site. Based on the calculated total 
settlements and measured distances between borings, the maximum calculated differential 
settlement is approximately 0.6 inches over a horizontal distance of 50 feet. 

5.3. Lateral Spread 

The potential of liquefaction-induced lateral spread at the site is considered remote because the site 
has low liquefaction potential, does not have a sloping ground, and is not adjacent to a slope. 

5.4. Landslides 

The area of the project site is not within an area with the potential for earthquake-induced landslides. 
Considering the site is relatively flat and not close to significant slopes, the potential for earthquake-
induced landslides to occur at the site is considered very low. 

5.5. Flooding and Dam Inundation 

According to the Flood Hazard Areas map (Figure 8) in the General Plan 2025 of the City of 
Riverside, the site is not located within a 100- or 500-year floodplain. However, the site is located 
within the inundation area associated with incidents and failures of the Harrison dam and the 
Mockingbird Canyon dam. It is further noted that the site is not located within the inundation area of 
Lake Mathews (Figure 8).  

According to the flood insurance rate maps (FIRMs) of the Federal Emergency Management Agency 
(FEMA) for use in administering the National Flood Insurance Program, the site is located within 
Zone X, which is described as “Areas of 0.2% annual chance flood hazard; areas of 1% annual 
chance flood with average depths of less than 1 foot or drainage areas less than 1 square mile.” A 
portion of the FEMA flood map is reproduced in Figure 9. 
 

5.6. Tsunamis and Seiches 

Tsunamis are waves generated by massive landslides near or under sea water.  The potential for 
the site to be adversely impacted by earthquake-induced tsunamis is considered to be remote 
because the site is not within the official tsunami inundation area mapped by California and the site 
is located tens of miles inland from the Pacific Ocean coast and has an approximate ground surface 
elevation of 723 feet above msl that exceeds the maximum height of potential tsunami inundation in 
California (USGS 2013).  

Seiches are standing wave oscillations of an enclosed water body (e.g., a lake, reservoir, or bay) 
after the original driving force has dissipated. Resulting oscillation could cause waves up to tens of 
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feet high, which in turn could cause extensive damage along the shoreline. The most serious 
consequences of a seiche would be the overtopping and failure of a dam. The potential for the site 
to be adversely impacted by earthquake-induced seiches would be associated with the potential of 
seiche-induced failure of the Harrison dam or the Mockingbird Canyon dam, because the site is 
within the inundation area of the two dams. 

5.7. Deaggregated Seismic Source Parameters 

We performed a seismic hazard de-aggregation analysis for the peak ground acceleration with a 
probability of exceedance of 2% in 50 years.  The analysis used the USGS Unified Hazard Tool 
based on the 2014 USGS seismic source model.  The results of the analysis indicate the controlling 
modal moment magnitude and fault distance are 6.47 Mw and 7.45 miles (11.99 km), respectively. 

5.8. Site Class for Seismic Design 
 
Based on the 2006 CGS Site Classification Map, the average seismic shear-wave velocity for the 
upper 100 feet or 30 meters (VS30) at the site is approximately 387 m/s or 1,270 ft/s.  Based on global 
VS30 from topographic slope (Wald & Allen 2008), the site VS30 is approximately 300 m/s or 984 ft/s. 
 
A geophysical study was performed for the proposed tower project at the northwest corner of the 
hospital campus approximately 900 feet northwest of this site. The study obtained a VS30 value of 
approximately 348 m/s or 1,143 ft/s.  
 
Based on the above VS30 values and the site subsurface conditions (Section 4.2 and Appendix A), 
we recommend a VS30 value of 348 m/s and Site Class D for the project seismic design, in 
accordance with Chapter 20 of ASCE 7-16.  

5.9. Mapped CBC Seismic Design Parameters 
 
Our recommendations for seismic design parameters have been developed in accordance with the 
2019 CBC and ASCE 7-16 (ASCE 2017) standards. As the site is classified as seismic Site Class 
D and the mapped spectral acceleration parameter at period 1-second, S1, is greater than 0.2 g, a 
site-specific ground motion hazard analysis is required according to Section 11.4.7 of ASCE 7-16.  
 
As an alternative, Exception 2 in Section 11.4.8 of ASCE 7-16 may be used for the project. For 
structural design based on this exception, Table 2 presents the seismic design parameters for the 
site based on coordinates of latitude 33.903295°N and longitude 117.469535°W.   
 
The site-specific ground motion hazard analysis and seismic design parameters are presented in 
Section 5.10.  
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Table 2 – 2019 California Building Code Seismic Design Parameters 
for Design Based on Exception 2 in Section 11.4.8 of ASCE 7-16 

Design Parameters Value 

Site Class D 

Mapped Spectral Acceleration Parameter at Short Periods, Ss (g) 1.5 

Mapped Spectral Acceleration Parameter at a Period of 1-Second, S1 (g) 0.582 

Site Coefficient, Fa 1 

Site Coefficient, Fv 1.718 

Adjusted MCER1 Spectral Response Acceleration Parameter, SMS (g) 1.500 

Adjusted MCER1 Spectral Response Acceleration Parameter, SM1 (g) 1.0 

Design Spectral Response Acceleration Parameter, SDS (g) 1.0 

Design Spectral Response Acceleration Parameter, SD1 (g) 0.667 

Risk Coefficient, CRS 0.943 

Risk Coefficient, CR1 0.921 

Peak Ground Acceleration (PGA) for Liquefaction Analysis, PGAM (g) 2 0.606 

Seismic Design Category3 D 

Long-Period Transition Period, TL (seconds) 8 

Ts = SD1 / SDS 0.667 

When using the above parameters for seismic design, the seismic design coefficient Cs should be   
calculated as follows: 

For T ≤ 1.5Ts, Cs = SDS/(R/Ie)   

For TL ≥ T > 1.5Ts, Cs = 1.5 SD1/(T R/Ie)   

For T > TL, Cs = 1.5 (SD1 TL)/(T2 R/Ie)   

where:  
   T = the fundamental period of the structure(s) determined in Section 12.8.2 of ASCE 7-16; 
   R = the response modification factor determined in Table 12.2-1 of ASCE 7-16; and  
   Ie = the importance factor determined in accordance with Section 11.5.1 of ASCE 7-16. 

Notes:  1  Risk-Targeted Maximum Considered Earthquake. 
                2 PGAM is PGA adjusted for site effects for liquefaction analysis. 
                 3 For S1 greater than or equal to 0.75 g, the Seismic Design Category is E for risk  

               category I, II, and III structures and F for risk category IV structures. 
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5.10. Site-Specific Seismic Design Parameters 
 
The site-specific specific seismic design parameters were developed based on a site-specific ground 
motion hazard analysis. The analysis was performed in accordance with Section 21.2 of ASCE 7-
16 based on a 2% probability of exceedance in 50 years. To develop the site-specific design 
response spectrum, we performed probabilistic seismic hazard analysis (PSHA) and deterministic 
seismic hazard analysis (DSHA) to compute the risk-targeted maximum considered earthquake 
(MCER) response accelerations. Our PSHA and DSHA used four NGA-West2 ground motion 
prediction equations (GMPEs) developed by Abrahamson et al. (2014), Boore et al. (2014), 
Campbell and Bozorgnia (2014), and Chiou and Youngs (2014), respectively. The analyses were 
based on the Uniform California Earthquake Rupture Forecast Version 3 (UCERF3) developed by 
the Working Group on California Earthquake Probabilities (WGCEP). UCERF3 is the California 
portion of the 2014 USGS national seismic source model (Petersen et al. 2014). Our analyses 
included treatment of maximum direction spectra and adjustment for risk targeting.  

The analyses were performed using a VS30 value of 348 m/sec and site coordinates of latitude 
33.903295°N and longitude 117.469535°W. The site-specific design response spectrum is 
presented in Figure 10 – Site-Specific Design Response Spectrum, along with the MCER ground 
motions from our PSHA and DSHA.  The detailed analysis description and results are presented 
below. 

5.10.1. Probabilistic Seismic Hazard Analysis  
 

A site-specific PSHA was performed to evaluate probabilistic MCER ground motions. The 
probabilistic spectral response accelerations are taken as the spectral response accelerations 
in the direction of maximum horizontal response represented by a 5% damped acceleration 
response spectrum that is expected to achieve a 1% probability of collapse within a 50-year 
period. In this report, ordinates of the probabilistic ground motion response spectrum were 
determined by Method 1 of Section 21.2.1.1 of ASCE 7-16. 

The PSHA was first performed using the Hazard Spectrum Calculator by OpenSHA.org 
(http://www.opensha.org/apps-HazardSpectrumLocal) to obtain an average spectrum of the 
geometric-mean acceleration response spectra from the four NGA-West2 GMPEs. The spectra 
were calculated for 5-percent damped and a 2 percent probability of exceedance within a 50-
year period.  The average spectrum was converted to the maximum response ground motion 
using scale factors described in Section 21.2 of ASCE 7-16. The scale factors are 1.1 for 
spectral response periods less than or equal to 0.2 s, 1.3 for a period of 1.0 s, 1.5 for periods 
greater than or equal to 5.0 s, and between these periods are obtained by linear interpolation.  
The maximum response ground motion was then multiplied by a risk coefficient CR to obtain the 
probabilistic MCER ground motion response spectrum.  The values of CR are CRS for periods 
less than or equal to 0.2 s and CR1 for periods greater than or equal to 1.0 s. For periods between 
periods 0.2 s and 1.0 s, CR is based on linear interpolation of CRS and CR1.  The values of CRS 
and CR1 for this project are presented in Table 2. 

5.10.2. Deterministic Seismic Hazard Analysis 
 

A site-specific DSHA was performed to evaluate the deterministic MCER ground motions.  The 
deterministic MCER response acceleration at specified periods was calculated as the 84th 

http://www.opensha.org/apps-HazardSpectrumLocal
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percentile of the maximum rotated component of ground motion computed at each period for 
characteristic earthquakes on known active faults within the region.   
 
The active faults and their parameters used in our DSHA are provided in Table 3, obtained from 
the Caltrans ARS Online Tool version 2.3.09 (http://dap3.dot.ca.gov/ARS_Online/index.php). 
The DSHA was performed for each fault to obtain the 5-percent-damped deterministic pseudo-
absolute acceleration response spectrum using the four NGA-West2 GMPEs implemented in a 
Microsoft Excel spreadsheet available from the Pacific Earthquake Engineering Research 
Center (https://peer.berkeley.edu/research/data-sciences/databases).  

 
Table 3 - Seismic Source Parameters 

Fault 
Name 

Elsinore 
(Glen Ivy) 

rev 

San Jacinto  
(San 

Bernardino) 

San Jacinto 
(San Bernardino 
Valley section) 

Elsinore fault 
zone (Chino 

section) 

Elsinore 
(Temecula) 

San Andreas 
(San Bernardino 

S) 
Fault ID 365 336 310 355 378 325 
Slip Sense Strike‐Slip Strike‐Slip Strike‐Slip Strike‐Slip Strike‐Slip Strike‐Slip 
Mw 7.7 7.7 7.7 6.6 7.7 7.9 
Dip, (deg) 90 90 90 50 90 90 
ZTOR (km) 0 0 0 0 0 0 
ZBOT, (km) 13 16 15 9.2 14 12.8 
W (km) 13 16 15 12 14 12.8 
RRUP (km) 12.68 22.23 23.96 13.1 27.17 34.89 
RJB (km) 12.68 22.23 23.96 13.1 27.17 34.89 
RX (km) 12.68 22.23 23.96 13.0 18.69 34.89 
FNM 0 0 0 0 0 0 
FRV 0 0 0 0 0 0 
 
Notes: 
   Mw  = Moment magnitude. 
   ZTOR   = The depth to the top of the rupture plane. 
   ZBOT  = The depth to the bottom of the rupture plane. 
   W     =  Fault rupture width.   
   RRUP = Closest distance to coseismic rupture. 
   RJB   =  Closest distance to surface projection of coseismic rupture. 
   RX    =  Horizontal distance from top of rupture measured perpendicular to fault strike.  
 FRV   =  Reverse-faulting factor:  0 for strike-slip, normal, normal-oblique; 1 for reverse, reverse-

oblique and thrust. 
   FNM =  Normal-faulting factor:  0 for strike slip, reverse, reverse-oblique, thrust and normal-

oblique; 1 for normal. 
 
The resulting 84th percentile geometric-mean acceleration response spectra for the earthquakes 
were used to develop a deterministic response spectrum based on the greatest spectral 
acceleration at each period, and then converted into maximum rotated components of ground 
motion using the scale factors described in Section 21.2 of ASCE 7-16 as discussed in Section 
5.10.1 of this report. The final deterministic MCER is taken as the maximum rotated deterministic 
response spectrum scaled by a single factor equal to the greater of 1.5Fa/Sa,max,max and 1, where 
Sa,max,max is the maximum spectral acceleration of the maximum rotated deterministic response 
spectrum, and Fa is determined to be 1 using Table 11.4.1 of ASCE 7-16.  

http://dap3.dot.ca.gov/ARS_Online/index.php
https://peer.berkeley.edu/research/data-sciences/databases
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5.10.3. Site-Specific Design Response Spectrum 
 
The site-specific MCER spectral response acceleration was calculated at each period to be the 
lesser of the spectral response accelerations from the probabilistic and deterministic MCER, but 
not less than 1.5 times 80 percent of the spectral acceleration evaluated in accordance with 
Sections 11.4.6 and 21.3 of ASCE 7-16.  In order to calculate the 80 percent of the spectral 
acceleration, values of SDS, SD1 and the design spectrum were calculated using the mapped 
values presented in Table 2 , except that SM1 and SD1 at this step were based on an Fv value of 
2.5, in accordance with Section 21.3 of ASCE 7-16.   
 
Finally, the site-specific design spectral response acceleration at each period was calculated as 
two-thirds of the site-specific MCER spectral acceleration. The site-specific design response 
spectrum and relevant response spectral data are presented in Table 4 and on Figure 10 – Site-
Specific Design Response Spectrum. 
 

Table 4 - Site-Specific Design Response Spectrum Data 

Period 
T 

(sec) 

General 
Procedure 

Design 
Response 

Spectrum for 
Exception 2 

of ASCE 7-16 
(g) 

Risk 
Coefficient  

CR 

Site-Specific Ground Motion Analysis Spectral Accelerations (g) 

Maximum 
direction  

2%-in-50-years 
Probabilistic 

Spectrum 

Probabilistic 
MCER 

Maximum 
direction 84th- 

percentile 
Deterministic 

Spectrum 

Deterministic 
MCER 

adjusted with 
Scale Factor 

of 

80% General 
Procedure 

Design 
Response 

Spectrum with 
Fv=2.5 

Site 
Specific 

MCER 

Site-
Specific 
Design 

Response 
Spectrum 

1 
0.01 0.445 0.943 0.852 0.803 0.651 0.651 0.345 0.651 0.434 
0.02 0.490 0.943 0.858 0.809 0.654 0.654 0.369 0.654 0.436 
0.03 0.535 0.943 0.906 0.854 0.679 0.679 0.394 0.679 0.452 
0.05 0.625 0.943 1.084 1.022 0.775 0.775 0.444 0.775 0.517 
0.075 0.738 0.943 1.379 1.300 0.940 0.940 0.506 0.940 0.627 
0.1 0.850 0.943 1.625 1.533 1.092 1.092 0.567 1.092 0.728 

0.133 1.000 0.943 1.817 1.713 1.246 1.246 0.650 1.246 0.831 
0.15 1.000 0.943 1.912 1.803 1.323 1.323 0.691 1.323 0.882 
0.194 1.000 0.943 2.025 1.909 1.450 1.450 0.800 1.450 0.966 
0.2 1.000 0.943 2.040 1.924 1.467 1.467 0.800 1.467 0.978 
0.25 1.000 0.942 2.097 1.975 1.565 1.565 0.800 1.565 1.043 
0.3 1.000 0.940 2.114 1.988 1.679 1.679 0.800 1.679 1.119 
0.4 1.000 0.938 2.017 1.891 1.761 1.761 0.800 1.761 1.174 
0.5 1.000 0.935 1.889 1.766 1.803 1.803 0.800 1.766 1.177 

0.667 1.000 0.930 1.636 1.521 1.696 1.696 0.800 1.521 1.014 
0.75 0.889 0.928 1.509 1.400 1.642 1.642 0.800 1.400 0.933 
0.9 0.741 0.924 1.348 1.245 1.582 1.582 0.800 1.245 0.830 
0.97 0.687 0.922 1.273 1.173 1.554 1.554 0.800 1.200 0.800 

1 0.667 0.921 1.241 1.143 1.542 1.542 0.776 1.164 0.776 
1.5 0.444 0.921 0.822 0.757 1.219 1.219 0.517 0.776 0.517 
2 0.333 0.921 0.605 0.557 1.005 1.005 0.388 0.582 0.388 
3 0.222 0.921 0.402 0.370 0.773 0.773 0.259 0.388 0.259 
4 0.167 0.921 0.300 0.277 0.613 0.613 0.194 0.291 0.194 
5 0.133 0.921 0.248 0.229 0.489 0.489 0.155 0.233 0.155 
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5.10.4. Site-Specific Seismic Design Parameters 
 
The site-specific seismic design parameters are provided in Table 5.  These parameters were 
determined from the site-specific design response spectrum presented in Table 4 following 
Section 21.4 of ASCE 7-16. 
 
It should be noted that for use with the equivalent lateral force procedure in structural design, 
the site specific design spectral acceleration, Sa (the last column in Table 4 of this report), at T 
may replace SD1/T and SD1TL/T2 in ASCE 7-16 Eqs. (12.8-3) and (12.8-4), respectively. The site-
specific seismic design parameter SDS shown in Table 5 of this report may be used in ASCE 7-
16 Eqs. (12.8-2), (12.8-5), (15.4-1), and (15.4-3). The mapped value of S1 in Table 2 of this 
report should be used in ASCE 7-16 Eqs. (12.8-6), (15.4-2), and (15.4-4). 
 
 

Table 5 - Site-Specific Seismic Design Parameters 
 

Site-Specific Seismic Design Parameters Design Values (g) 

Spectral Response Acceleration 0.2-second period, SMS 1.589 

Spectral Response Acceleration 1-second period, SM1 1.164 

Design Spectral Response Acceleration for short period, SDS 1.060 

Design Spectral Response Acceleration for 1-second period, SD1 0.776 

MCE Geometric Mean (MCEG) Peak Ground Acceleration, PGAM 0.592 
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6. GEOTECHNICAL ENGINEERING RECOMMENDATIONS 

Based on the results of our literature review and the field exploration, laboratory testing, and engineering 
analyses, it is our opinion that the proposed construction is feasible from a geotechnical standpoint, 
provided that the recommendations in this report are incorporated into the design plans and are 
implemented during construction. 

6.1. General Considerations  
 
Geotechnical engineering recommendations presented in this report for the proposed project are 
based on our understanding of the proposed development, subsurface conditions encountered 
during our field exploration, the results of laboratory testing on soil samples taken from the site, and 
our engineering analyses.   
 
The following sections present our conclusions and recommendations pertaining to the engineering 
design for this project. If the design substantially changes, then our geotechnical engineering 
recommendations would be subject to revision based on our evaluation of the changes.   

6.2. Soil Expansion and Collapse Potential 

Based on our field exploration and laboratory test results, the risk of soil expansion and collapse is 
low at the site and will not adversely affect the design and construction of the project. 

6.3. Corrosive Soil Evaluation  

The potential for the near-surface on-site materials to corrode buried steel and concrete 
improvements was evaluated.  Laboratory testing was performed on one selected near-surface soil 
to evaluate pH and electrical resistivity, as well as chloride and sulfate contents. The pH and 
electrical resistivity tests were performed in accordance with California Test 643, and the sulfate and 
chloride tests were performed in accordance with California Tests 417 and 422, respectively. These 
laboratory test results are presented in Appendix B. 

Corrosive soil may be defined as the soil has minimum electrical resistivity less than 1,000 ohm-
centimeters, or chloride concentration greater than 500 parts per million (ppm), or sulfate 
concentration in soils greater than 2,000 ppm, or a pH less than 5.5 (e.g., based on the County of 
Los Angeles criteria or the California Department of Transportation criteria). 

Discussions of corrosion protection for reinforced concrete and buried metal is provided below. 
Further interpretation of the corrosivity test results and associated corrosion design and construction 
recommendations are within the purview of a corrosion specialist. It is recommended that a qualified 
corrosion engineer be retained to review the corrosivity test results, to evaluate the general corrosion 
potential with respect to construction materials at this site, and to review the proposed design. 

6.3.1. Reinforced Concrete 

Laboratory tests indicate that the soil has 267 ppm or 0.0267% of water soluble sulfate (SO4) 
by weight. Based on ACI 318, concrete in contact with the site soils will have a sulfate exposure 
class S0. As a minimum, we recommend that Type II cement and a water-cement ratio of no 
greater than 0.50 be used on the project. 

Test results indicate that the soil has 118 ppm of water soluble chlorides by weight and the 
potential for chloride attack of reinforcing steel in concrete structures and pipes in contact with 
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soil is negligible.  However, if needed, a corrosion specialist may be consulted for protection 
from chloride attack. 

6.3.2. Buried Metal 

A factor for evaluating corrosivity to buried metal is electrical resistivity. The electrical resistivity 
of a soil is a measure of resistance to electrical current. Corrosion of buried metal is directly 
proportional to the flow of electrical current from the metal into the soil. As resistivity of the soil 
decreases, the corrosivity generally increases. Test results indicate the site soils have  minimum 
electrical resistivity value of 3,700 ohm-centimeters. Based on the criteria of the County of Los 
Angeles and the California Department of Transportation, the soils are considered to have low 
corrosion potential to buried metals. 

Correlations between resistivity and corrosion potential published by the National Association 
of Corrosion Engineers (NACE, 1984) indicate that the soils are mildly corrosive to buried 
metals. Corrosion protection may include the use of epoxy or asphalt coatings. A corrosion 
specialist should be consulted regarding appropriate protection for buried metals and suitable 
types of piping. 

6.4. Site Preparation and Earth Work 

In general, earthwork should be performed in accordance with the recommendations presented in 
this report.  Twining should be contacted for questions regarding the recommendations or guidelines 
presented herein. 

6.4.1. Site Preparation 
Site preparation should begin with the removal of utility lines, asphalt, concrete, vegetation, 
topsoil, and other deleterious debris from areas to be graded. Tree stumps and roots should be 
removed to such a depth that organic material is not present.  Clearing and grubbing should 
extend to the outside edges of the proposed excavation and fill areas. We recommend that 
unsuitable materials such as organic matter or oversized material be removed and disposed of 
offsite. The debris and unsuitable material generated during clearing and grubbing should be 
removed from areas to be graded and disposed of at a legal dump site away from the project 
area. 

6.4.2. Temporary Excavations 

Temporary excavations are expected for the project. We anticipate that unsurcharged 
excavations with vertical sides less than 4 feet high will generally be stable.  Where space is 
available, temporary, un-surcharged excavation sides over 4 feet in height should be sloped no 
steeper than an inclination of 1.5H:1V (horizontal:vertical).  

The tops of the excavation sides should be barricaded so that vehicles and storage loads are 
away from the top edge of the excavated slopes with a distance at least equal to the height of 
the slopes. A greater setback may be necessary when considering heavy vehicles, such as 
concrete trucks and cranes.  Twining should be advised of such heavy vehicle loadings so that 
specific setback requirements can be established.  If the temporary construction slopes are to 
be maintained during the rainy season, berms are recommended to be graded along the tops 
of the slopes in order to prevent runoff water from entering the excavation and eroding the slope 
faces. 
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Excavations should not undermine the existing adjacent improvements. Prior to excavation in 
the proximity of an existing improvement, Twining should be contacted to evaluate that there 
will be no loss of support for all excavations close to the existing improvement. 

Personnel from Twining should observe the excavations so that any necessary modifications 
based on variations in the encountered soil conditions can be made.  All applicable safety 
requirements and regulations, including CalOSHA requirements, should be met. Stability of 
temporary excavations is the responsibility of the contractor. 

6.4.3. Over-Excavation and Subgrade Preparation 

The proposed building may be supported by shallow foundations. It is recommended that the 
footings be founded on undisturbed competent native soils or engineered fill.  

No undocumented fill was identified in our borings; however, if encountered during construction 
within the parking structure footprint, undocumented fill should be removed to its full depth. If 
undocumented fill is encountered during excavation for minor structures that are structurally 
separated from the building, the excavation should extend at least 2 feet below the finished 
grade or at least 1 foot below the bottom of the footing of the minor structures, whichever is 
greater. Excavation for pavements and hardscape should be over-excavated at least 1 foot as 
measured from the bottom of the pavement or hardscape section. 

Laterally, foundation excavation should extend beyond the foundation limits a minimum distance 
equal to two feet or the depth of over-excavation, whichever is greater. Excavation for other 
improvements (e.g., concrete walkways, flatwork, pavement) should extend laterally at least two 
feet beyond the limits of the improvements.  

The extent and depths of all removal should be evaluated by Twining’s representative in the 
field based on the materials exposed. Should excavations expose soft soils or soils considered 
as unsuitable for use as fill by a Twining representative, additional removals may be 
recommended. For example, deeper removal may be required in areas where soft, saturated, 
or organic materials are encountered.  

The exposed bottom of over-excavation should be evaluated and approved by Twining.  The 
excavation bottom to receive fill should be scarified to a minimum depth of 6 inches and moisture 
conditioned to achieve generally consistent moisture contents approximately 2 percent above 
the optimum moisture content. The scarified bottom should be compacted to at least 90 percent 
relative compaction in accordance with the latest version of ASTM Test Method D1557 and then 
evaluated and approved by Twining.  

Prior to placement of reinforcing steel or concrete for foundations, the bottom of footing 
excavations should be scarified to a minimum depth of 6 inches, moisture conditioned to achieve 
generally consistent moisture contents approximately 2 percent above the optimum moisture 
content, and recompacted to at least 90 percent of the maximum dry density as determined from 
ASTM D 1557.  

Fill and backfill materials should be compacted fill in accordance with Sections 6.4.4 and 6.4.5 
of this report. Prior to placement of any fill, the geotechnical engineer or their representative 
should review the bottom of the excavation for conformance with the recommendations of this 
report. 
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6.4.4. Materials for Fill 

In general, on-site soils are considered as suitable for use as fill materials.  All fill soils should 
be free of organics, debris, rocks or lumps over three inches in largest dimension, other 
deleterious material, and not more than 40 percent larger than ¾ inch. Larger chunks, if 
generated during excavation, may be broken into acceptably sized pieces or may be disposed 
of offsite. 

Any imported fill material should consist of granular soil having a “very low” expansion potential 
(i.e., expansion index of 20 or less). Import material should also have low corrosion potential 
(that is, chloride content less than 500 ppm, soluble sulfate content of less than 0.1 percent, and 
pH of 5.5 or higher).  

All fill soils should be evaluated and approved by a Twining representative prior to importing or 
filling. 

6.4.5. Compacted Fill 

Unless otherwise recommended, the exposed excavation bottom to receive fill should be 
prepared in accordance with Section 6.4.3 of this report. Prior to placement of compacted fill, 
the contractor should request Twining to evaluate the exposed excavation bottoms. 

Compacted fill should be placed in horizontal lifts of approximately 8 to 10 inches in loose 
thickness, depending on the equipment used. Prior to compaction, each lift should be moisture 
conditioned, mixed, and then compacted by mechanical methods. The moisture content should 
be approximately 2 percent above the optimum moisture content. Fill materials should be 
compacted to a minimum relative compaction of 95 percent within the upper one foot below new 
vehicle trafficked pavement sections, and 90 percent in all other areas, unless indicated 
otherwise. The relative compaction should be determined by ASTM D1557. Successive lifts 
should be treated in the same manner until the desired finished grades are achieved. 

6.4.6. Excavation Bottom Stability 

In general, we anticipate that bottoms of the excavations will be stable and should provide 
suitable support for the proposed improvements. Conditions of the excavation bottom should be 
evaluated by Twining during the scarification and re-compaction efforts. If unstable bottom 
conditions are encountered, remedial measures would be required to stabilize the bottom. Soft 
bottom conditions can be identified by surface yielding under rubber-tired equipment loading 
and the inability to achieve proper compaction. Recommendations for stabilizing excavation 
bottoms should be based on evaluation in the field by the geotechnical consultant at the time of 
construction.  

6.4.7. Backfill for Utility Trench 

Utility trench excavations to receive backfill shall be free of trash, debris or other unsatisfactory 
materials at the time of backfill placement.  

At locations where the trench bottom is yielding or otherwise unstable, pipe support may be 
improved by placing 12 inches of crushed aggregate base (CAB) or crushed miscellaneous base 
(CMB) as defined in the “Greenbook” Standard Specifications for Public Works Construction 
(SSPWC).   
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The trench should be bedded with clean sand extending to at least 6 inches below the bottom 
of the pipe and one foot over the top of pipe. Pipe bedding as specified in SSPWC can be used. 
Bedding material should consist of clean sand having a sand equivalent (SE) of 30 or greater. 
Alternative materials meeting the intent of the bedding specifications are also acceptable. 
Samples of materials proposed for use as bedding should be provided to the engineer for 
inspection and testing before the material is imported for use on the project. The onsite materials 
in the upper 20 feet consist of sandy lean clay and thus do not appear suitable for bedding, 
unless segregation of sandy materials is performed during excavation. The pipe bedding 
material should be placed over the full width of the trench. After placement of the pipe, the 
bedding should be brought up uniformly on both sides of the pipe and mechanically compacted 
to reduce the potential for unbalanced loads. No void or uncompacted areas should be left 
beneath the pipe haunches.  

Above pipe bedding, trench backfill may be onsite soils and should not contain rocks or lumps 
over 3 inches in largest dimension. Larger chunks, if generated during excavation, may be 
broken into acceptably sized pieces or may be disposed of offsite. The moisture content should 
be approximately 2 percent above the optimum moisture content.  

Backfill may be placed and compacted by mechanical means and should be compacted to 90 
percent of the laboratory maximum dry density as per ASTM Standard D1557. Where pavement 
is planned, the top 12 inches of subgrade soils and the overlying aggregate base should be 
compacted to 95 percent.  

Jetting or flooding of pipe bedding and backfill material is not recommended. 

6.4.8. Rippability 

The earth materials underlying the site should be generally excavatable with heavy-duty 
earthwork equipment in good working condition. Some gravels, cobbles and artificial fill 
(although not identified in our borings) should be anticipated. 

6.4.9. Construction Dewatering 

As discussed in Section 4.3, groundwater was not encountered during our field exploration to a 
maximum depth of 51.5 feet bgs.  Construction of the project is anticipated to occur above the 
groundwater. The possibility to encounter groundwater is low during earthwork and foundation 
preparation for the proposed structures, and the need for dewatering is not anticipated for 
construction of foundations and utility trenches.  

6.5. Foundation Recommendations 
 

Based upon the excavation/over-excavation and backfill recommendations, the proposed parking 
structure may be supported on shallow foundations designed in accordance with the geotechnical 
recommendations presented below. Structural design of foundations should be performed by the 
structural engineer and should conform to the 2019 California Building Code. 

6.5.1. Footing Foundation 

Continuous strip footings or isolated footings for the proposed parking structure should be 
placed on the subgrade prepared in accordance the requirements described in 6.4. 
Geotechnical design parameters for these footings presented in Table 6 may be used. Twining 
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should be contacted for footing dimensions, allowable bearing pressures, and settlements that 
are outside the indicated applicable ranges.  

Lateral loads may be resisted by footing base friction and by the passive resistance of the soils 
based on recommendations provided in Table 6.  
 
The total lateral resistance can be taken as the sum of the friction at the base of the footing and 
passive resistance. The upper one foot of soil should be neglected when calculating the passive 
resistance. The passive resistance value may be increased by one-third for transient loads from 
wind or earthquake. 
 
 

Table 6 - Geotechnical Design Parameters for Footing Foundations 
 

Minimum Footing 
Dimensions 

 Continuous footings: 18 inches in width. 
 Square footings: 24 inches in width. 
 Minimum embedment: 24 inches measured from the lowest 

adjacent grade to the bottom of the footing. 
 Minimum thickness: 6 inches 

Allowable 
Bearing Pressure 

 An allowable bearing pressures of 2,000 pounds per square foot 
(psf) may be used. The allowable may be increased by 230 psf for 
each additional foot of width and 650 psf for each additional foot of 
embedment, up to a maximum allowable capacity of 5,000 psf. 

 The allowable bearing values correspond to a factor of safety of 3. 

 The allowable bearing values may be increased by one-third for 
transient loads from wind or earthquake. 

Estimated Static 
Settlement 

 Approximately one inch of total settlement with differential 
settlement estimated to be on the order of ½  inches over 30 feet. 

 The static settlement of the foundation system is expected to 
complete on initial application of loading. 

Estimated 
Seismic 
Settlement 

 Approximately 1.0 inches with differential settlement of less than 
0.5 inches over a horizontal distance of 50 feet 

Allowable 
Coefficient of 
Friction Below 
Footings 

 An allowable coefficient of friction of 0.35 may be used at bottom of 
footings.  

 The allowable bottom friction values correspond to a factor of safety 
of 1.5. 

Allowable Lateral 
Passive 
Resistance 

 Increases with depth at a rate of 300 psf per foot (300 pcf 
equivalent fluid pressure) 

 The allowable passive resistance corresponds to a factor of safety 
of 2. 
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6.6. Surcharge from Adjacent Footings 
 
Design of new footings or evaluation of existing footings should consider vertical surcharge from 
adjacent footings that are located above the 1:1 plane drawn up from the closest bottom edge of 
the footing being designed or evaluated. Surcharge located below the 1:1 plane may be ignored. 

6.7. Modulus of Subgrade Reaction 

The modulus of subgrade reaction k for design of combined footing and slabs-on-grade may be 
obtained from the following equation.  

k =
k1
B
�

2L + B
3L

� 
 

where:  k1 = modulus for a 1-foot by 1-foot plate = 100 pounds per cubic inch (pci);  
B = width of combined footing or slab in feet;  
L = length of combined footing or slab in feet, and L ≥ B. 

 

6.8. Concrete Slabs-On-Grade 

Concrete slabs-on-grade should be supported on non-expansive engineered fill in accordance with 
Section 6.4 of this report.  For design of concrete slabs, the subgrade modulus k calculated from 
Section 6.7 may be used. 

Floor slabs should be designed and reinforced in accordance with the structural engineer’s 
recommendations.  For slabs not supporting heavy loads, we recommend that the concrete should 
have a thickness of at least 4 inches, a 28-day compressive strength of at least 3,000 pounds per 
square inch (psi), a water-cement ratio of 0.50 or less, and a slump of 4 inches or less.  Slabs should 
be reinforced with at least No. 3 reinforcing bars placed longitudinally at 18 inches on center. The 
reinforcement should extend through the control joints to reduce the potential for differential 
movement. Control joints should be constructed in accordance with recommendations from the 
structural engineer or architect. For slabs supporting equipment, a minimum thickness of 5 inches 
is recommended. Additional thickness and reinforcement recommendations may be provided by the 
structural engineer.  

The topmost 8 inches below the slab subgrade should be maintained in a moisture condition of 
approximately 0 to 2 percent above optimum moisture content.  The slab subgrade should be tested 
for moisture and compaction immediately prior to placement of the gravel or sand base, if any.  All 
underslab materials should be adequately compacted prior to the placement of concrete.  Care 
should be taken during placement of the concrete to prevent displacement of the underslab 
materials.  The underslab material should be dry or damp and should not be saturated prior to the 
placement of concrete.  The concrete slab should be allowed to cure properly and should be tested 
for moisture transmission prior to placing vinyl or other moisture-sensitive floor covering. In moisture 
sensitive areas, the floor slabs should be dampproofed in accordance with Section 1805A.2 of 2019 
CBC. Specific recommendations can be provided by a waterproofing consultant. 

Table 7 provides general recommendations for various levels of protection against vapor 
transmission through concrete floor slabs placed over a properly prepared subgrade. Care should 
be taken not to puncture the plastic membrane during placement of the membrane itself and the 
overlying silty sand.  
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Table 7 - Options for Subgrade Preparation below Concrete Floor Slabs 

Primary Objective Recommendation 

Enhanced protection against 
vapor transmission  

 Concrete floor slab-on-grade placed directly on a 15-
mil-thick moisture vapor retarder that meets the 
requirements of ASTM E1745 Class C (Stego Wrap 
or similar) 

 The moisture vapor retarder membrane should be 
placed directly on the subgrade (ACI302.1R-67); if 
required for either leveling of the subgrade or for 
protection of the membrane from protruding gravel, 
then place about 2 inches of silty sand1 under the 
membrane 

Above-standard protection 
against vapor transmission 

This option is available if the slab perimeter is 
bordered by continuous footings at least 24 inches 
deep, OR if the area adjacent and extending at least 
10 feet from the slab is covered by hardscape without 
planters: 
 2 inches of dry silty sand1; over 
 Waterproofing plastic membrane 10 mils in 

thickness; over 
 At least 4 inches of ¾-inch crushed rock2 or clean 

gravel3 to act as a capillary break 

Standard protection against 
vapor transmission 

 2 inches of dry silty sand1; over 
 Waterproofing plastic membrane 10 mils in 

thickness 
 If required for either leveling of the subgrade or for 

protection of the membrane from protruding gravel, 
place at least 2 inches of silty sand1 under the 
membrane. 

Notes: 
1  The silty sand should have a gradation between approximately 15 and 40 percent passing 

the No. 200 sieve and a plasticity index of less than 4.   
2 The ¾-inch crushed rock should conform to Section 200-1.2 of the latest edition of the 

“Greenbook” Standard Specifications for Public Works Construction (Public Works 
Standards, Inc., 2012). 

3  The gravel should contain less than 10 percent of material passing the No. 4 sieve and 
less than 3 percent passing the No. 200 sieve. 

  

The above recommendations are intended to reduce the potential for cracking of slabs; however, 
even with the incorporation of the recommendations presented herein, slabs may still exhibit some 
cracking. The occurrence of concrete shrinkage cracks is independent of the supporting soil 
characteristics. 
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6.9. Pole Foundations 
 

Pole foundations for flagpoles, fences, and signposts may be designed using an allowable unit 
skin friction of 375 psf and an allowable end bearing resistance of 2,000 psf. A factor of safety 
of 2 is incorporated into the allowable skin friction, and a factor of 3 is incorporated into the 
allowable end bearing.  
 
Lateral resistance for conditions with and without lateral constraint provided at the ground 
surface conditions are provided below based on 2019 CBC. 

6.9.1. Non-Constrained Ground 

The embedment of pole foundations where no lateral constraint is provided at or above the 
ground surface should be calculated using Equation 18-1 of 2019  IBC (shown below) or a 
minimum 3 feet below the ground surface, whichever is deeper. 

 d = A
2

 (1 +  �1 + 4.36h
A

)   (Equation 18-1 of 2019 CBC) 

 where: 
A   = 2.34P/(S1 * b) 
b   = Diameter of round post or footing or diagonal dimension of square post or footing, feet. 
d   = Depth of embedment in earth in feet but not over 12 feet for purpose of computing 

lateral pressure. 
h   = Distance in feet from ground surface to point of application of “P”. 
P   = Applied lateral force in pounds. 
S1 = Allowable lateral soil-bearing pressure based on a depth of one-third the depth of 

embedment in pounds per square foot. 

An allowable passive earth pressure of 300 pcf up to a maximum of 4,500 psf may be used for 
design provided the upper one foot of passive resistance is neglected in the structural design. 
Isolated pole foundations spaced at least 3 diameters of the maximum pole foundation may be 
designed using an allowable lateral resistance equal to 2 times of the allowable passive 
pressure. 

6.9.2. Constrained Ground 

  The embedment of pole foundations where lateral constraint is provided at the ground surface, 
such as by a rigid floor or pavement, should be calculated using Equation 18-2 of 2019  IBC 
(shown below) or a minimum 3 feet below the ground surface, whichever is deeper. 

  d = �4.25Ph
S3b

        (Equation 18-2 of 2019 CBC) 

where: 
b   = Diameter of round post or footing or diagonal dimension of square post or footing, feet. 
d   = Depth of embedment in earth in feet but not over 12 feet for purpose of computing 

lateral pressure. 
h   = Distance in feet from ground surface to point of application of “P”. 
P   = Applied lateral force in pounds. 
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S3 = Allowable lateral soil-bearing pressure based on a depth of one-third the depth of 
embedment in pounds per square foot. 

An allowable passive earth pressure of 300 pcf up to a maximum of 4,500 psf may be used for 
design provided the upper one foot of passive resistance is neglected in the structural design. 
Isolated pole foundations spaced at least 3 diameters of the maximum pole foundation may be 
designed using an allowable lateral resistance equal to 2 times of the allowable passive 
pressure. 

6.10. Below-Grade Wall and Lateral Earth Pressure Recommendations 
 
For walls below grade, recommendations for wall lateral loads, backfill, and drainage are provided 
below. Lateral resistance may be based on Section 6.5.1 of this report. Retaining walls should be 
designed to have a factor of safety of 1.5 for static stability and 1.1 for stability due to transient loads 
from wind or seismic. 

6.10.1. Backfill and Drainage of Walls 

The backfill material behind walls should consist of granular non-expansive material and be 
approved by the project geotechnical engineer.  Based on the soil materials encountered during 
our exploration, most on-site soils will meet this requirement, provided that wall backfill is 
adequately drained.  

Wall backfill should be adequately drained. Adequate backfill drainage is essential to provide a 
free-drained backfill condition and to limit water pressure buildup behind walls. Drainage behind 
walls may be provided by a geosynthetic drainage composite such as TerraDrain, MiraDrain, or 
equivalent, attached to the outside perimeter of the wall and installed in accordance with the 
manufacturer’s recommendations. The drainage system should meet the minimum 
requirements of Sections 1805.4.2 and 1805.4.3 of 2019 CBC. 

6.10.2. Lateral Earth Pressure 

The values presented below assume that the supported grade is level and that surcharge loads 
are not applied.  The recommended design lateral earth pressure is calculated assuming that a 
drainage system will be installed behind retaining walls in accordance with Sections 1805.4.2 
and 1805.4.3 of 2019 CBC and that external hydrostatic pressure will not develop behind the 
walls.  Where wall backfill does not have adequate drainage, the full hydrostatic pressure should 
be added to the lateral earth pressures provided below in design. 

Walls that are free to move and rotate at the top (such as cantilevered walls) and have adequate 
drainage may be designed for the active earth pressure equivalent to a fluid weighting 51 pcf.   

Walls that are restricted to move horizontally at the top (such as by a floor deck) and have 
adequate drainage may be designed for the “at-rest” earth pressure equivalent to a fluid 
weighing 72 pcf.   

Vertical surcharge loads within a 1:1 plane projected from the bottom of the wall distributed over 
retained soils should be considered as additional uniform horizontal pressures acting on the 
wall.  These additional pressures can be estimated as approximately 41% and 58% of the 
magnitude of the vertical surcharge pressures for the “active” and “at-rest” conditions, 
respectively.   
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6.10.3. Seismic Lateral Earth Pressure 

 Walls retaining more than 6 feet high earth should be designed for seismic lateral earth pressure. 
The seismic pressure distribution may be considered a triangle with the maximum pressure at 
the bottom. The combination of static and incremental seismic pressures shown in the following 
diagram may be used for seismic design for both cantilever and restrained walls.  

 

  
where H is in feet 

Seismic Earth Pressure Distribution on Walls 

 

6.11. Temporary Shoring 

If the project involves excavations that lack sufficient space for sloped excavations, cantilevered 
shoring or braced- or tieback shoring should be considered and designed.  

For vertical excavations less than approximately 15 feet in height, cantilevered shoring may be used. 
Where cantilevered shoring is used for deeper excavations, the total deflection at the top of the wall 
tends to exceed acceptable magnitudes. Shoring of excavations deeper than approximately 15 feet 
should be accomplished with the aid of internal bracing or tieback earth anchors.  

The shoring design should be provided by a California Registered Civil Engineer experienced in the 
design and construction of shoring under similar conditions. Once the final excavation and shoring 
plans are complete, the plans and the design should be reviewed by the geotechnical engineer for 
conformance with the design intent and recommendations. Further, the shoring system should 
satisfy applicable requirements of CalOSHA. 

Seismic Pressure Component Static Pressure Component 

H 

∆PAE    

1/3H 

 18 H (psf)   51 H (psf)  
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6.11.1. Lateral Earth Pressures  

For design of cantilevered shoring for excavations less than 15 feet in height, a triangular 
distribution of lateral earth pressure may be used. It may be assumed that the drained soils, with 
a level surface behind the cantilevered shoring, will exert an equivalent fluid pressure of 51 pcf. 

For the design of braced- or tieback-shoring, a rectangular pressure distribution where the 
pressure may be used. The design pressure should be 36H psf, where H is the retained soil 
height in feet. 

Any surcharge (live, including traffic, or dead load) located within a 1:1 plane projected upward 
from the base of the shored excavation, including adjacent structures, should be added to the 
lateral earth pressures.  The lateral contribution of a uniform surcharge load located immediately 
behind the temporary shoring may be calculated by multiplying the vertical surcharge pressure 
by 41% for cantilevered shoring and 58% for braced- or tieback-shoring, corresponding to the 
“active” and “at-rest” conditions, respectively.  Lateral load contributions of surcharges located 
at a distance behind the shored wall may be provided once the load configurations and layouts 
are known.  As a minimum, a 250 psf vertical uniform surcharge is recommended to account for 
nominal construction and/or traffic loads.  More detailed lateral pressure and loading information 
can be provided, if needed, for specific loading scenarios as recognized through the design 
process. 

6.11.2. Soldier Pile Design 

The soldier piles for support of shoring should be designed in accordance with the geotechnical 
parameters presented in Table 8. Soldier piles should be spaced no closer than 3D on center, 
where D is the diameter of the drilled shaft for the soldier piles. Soldier piles may consist of 
either cast-in-place concrete caissons or pre-drilled steel beams encased in concrete (below the 
bottom of the excavation) and slurry (above the bottom of the excavation). 

Table 8 - Geotechnical Design Parameters for Soldier Piles 

The allowable lateral resistance of an isolated soldier pile drilled into the 
on-site soils can be calculated using equivalent fluid pressure (EFP) 300 pcf 

Increase (multiplier) of the ultimate lateral passive resistance due to 
arching (this value is applicable for soldier piles that are spaced no 
closer than 3 diameters) 

2 

Continuous timber lagging should be used between the soldier piles. If treated timber is used, 
the lagging may remain in place. To develop the full lateral resistance, provisions should be 
taken to assure firm contact between the soldier piles and the soils; for this, we recommend that 
1-½-sack sand-cement slurry infill behind the lagging be used. For drilled piles, we recommend 
that piles adjacent to one another be drilled alternately on different days to minimize disturbance 
to the open excavations. 

Drilling of the soldier pile shafts can be accomplished using conventional drilling equipment. 
Caving should be anticipated where layers of clean sand or silty sand occurs. In the event of 
soil caving, it may be necessary to use casing and/or drilling mud to permit the installation of the 
soldier piles. Drilled holes for soldier piles should not be left open overnight. Concrete for piles 
should be placed immediately after the drilling of the hole and placement of the steel pile (or 
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rebar cage) is complete. The concrete should be pumped to the bottom of the drilled shaft using 
a tremie. Once concrete pumping is initiated, the bottom of the tremie should remain below the 
surface of the concrete to prevent contamination of the concrete by soil inclusions. If steel casing 
is used, the casing should be removed as the concrete is placed. The concrete placed in the 
soldier pile excavations may be a lean mix concrete above the elevation of the bottom of the 
excavation. However, the concrete that is placed in the portion of the soldier pile that is below 
the deepest planned excavated level should have a minimum 28-day compressive strength of 
at least 2,500 pounds per square inch (psi). The contractor may also consider the use of driven 
piles or piles that are vibrated into place in lieu of drilled piles to address potential issues related 
to caving of drilled shafts. 

6.11.3. Tieback Design 

Excavations deeper than 15 feet may require tieback anchors to be used to resist lateral loads. 
For design purposes, it may be assumed that the failure wedge adjacent to the shoring is defined 
by a plane up at approximately 30 degrees from the vertical from the toe of the wall.  The anchors 
should extend at least 15 feet beyond the potential failure wedge; however, the shoring engineer 
should evaluate the bonded length required beyond the failure wedge based on the loading on 
the shoring and the allowable skin friction provided.  The bonded length should commence no 
less than 3 feet beyond the failure wedge. 

We recommend using an allowable soil/anchor bond friction of 500 psf along the anchors in the 
bonded zone with a factor of safety of 1.5. Only friction developed beyond the active wedge 
should be considered when determining the tieback resistance. If the anchors are spaced at 
least 6 feet on center, no reduction in the capacity of the anchors need be considered due to 
group action.   

As the tieback shoring system is intended for temporary use, provisions should be made in the 
design to de-tension and abandon the tiebacks when the subgrade walls are able to support the 
lateral loads. 

6.11.4. Anchor Installation  

The anchors may be installed at angles of 15 to 30 degrees below the horizontal.  Caving may 
occur during the drilling of tiebacks if loose cohesionless materials are encountered. The 
contractor should implement appropriate measures to stabilize the drilled hole such as the 
installation of steel casing for loose cohesionless materials or the use of drilling mud. The 
anchors should be filled with concrete placed by pumping from the tip out.  The portion of the 
anchor tendons within the failure wedge should be sleeved in plastic.  If the anchor tendons are 
sleeved, it is acceptable to grout the entire length of the anchor. 

6.11.5. Lagging and Sheeting  
 
Continuous lagging will be required between the soldier piles. The soldier piles and anchors 
should be designed for the full anticipated lateral pressure. However, where lagging is relatively 
flexible to wales or soldier beams, the pressure on the lagging will be less due to arching in the 
soils. We recommend that the lagging be designed for a semi-circular distribution of earth 
pressure where the maximum pressure is 500 pounds per square foot at the mid-line between 
soldier piles, and 0 pounds per square foot at the soldier piles. 
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6.11.6. Lateral Deflection and Settlement 
 
Excessive deflection could result in settlement or undermining of surrounding structures. Shoring 
should be adequately designed, installed, and monitored to limit the amount of lateral deflection 
of the shoring system and settlement behind the shoring to the allowable values of adjacent 
structures and improvements. The amount of deflection of the shoring system and the allowable 
deflections and settlements should be determined by the shoring designer. The allowable 
deflections and settlements should be based on the proximity of adjacent structures and 
improvements and the potential negative effects on those structures. If it is desired to reduce the 
deflection, a greater lateral pressure could be used in shoring design. If greater than anticipated 
deflection occurs during construction, additional bracing or tiebacks may be necessary to 
minimize deflection of existing adjacent improvements. 
 
Settlement of structures or facilities founded adjacent to the shoring will occur in proportion to 
both the distance between the shoring and the facilities, and the amount of horizontal deflection 
of the shoring system. The vertical settlement will be a maximum at the shoring face and 
decrease as the horizontal distance from the shoring increases. Beyond a distance from the 
shoring equal to the height of the shoring, the settlement is expected to be negligible. The 
maximum vertical settlement is expected to be about 75 percent of the maximum horizontal 
deflection on top of the shoring system. The geotechnical engineer should review the shoring 
design to ensure that the recommendations provided herein are properly incorporated into the 
design. 

6.11.7. Monitoring 

For excavations in close proximity to existing improvements, some means of monitoring the 
performance of the shoring system is recommended. Monitoring should consist of periodic 
surveying of lateral and vertical locations at the tops of all soldier piles. The geotechnical 
engineer should review the results of the monitoring during construction.  

6.12. Pavement Recommendations 
 
Pavement section should be constructed on top of properly prepared subgrade in accordance with 
Section 6.4 of this report and aggregate base (AB) section compacted to 95 percent of the maximum 
dry density in accordance with ASTM D1557. 
 
We performed laboratory R-value testing for preliminary pavement section design. The test indicates 
an R value of 18, and it was used in our pavement structural calculations. Sections 6.12.1 and 6.12.2 
present our recommendations for preliminary design of flexible and rigid pavement sections, 
respectively. Final pavement design should be based on field observations, additional R-value tests 
during construction should the materials exposed differ than what is expected based on our field 
exploration, and the anticipated traffic index as determined by the project civil engineer. 

6.12.1. Flexible Pavement Design 
 

Our flexible pavement structural design is in accordance with Chapter 630 of the Caltrans 
Highway Design Manual, which is based on a relationship between the gravel equivalent (GE) 
of the pavement structural materials, the traffic index (TI), and the R-value of the underlying 
subgrade soil.  For preliminary design of flexible pavement section, Table 9 provides 
recommended minimum thicknesses for hot mix asphalt (HMA) and aggregate base sections 
for different traffic indices. 
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Table 9 – Recommended Minimum HMA and Base Section Thicknesses 

Traffic Index 5.0 6.0 7.0 

HMA Thickness (in) 4 5 6 

Aggregate Base Thickness (in) 6 7 10 
 

6.12.2. Rigid Pavement Design 
 

For preliminary design of rigid pavement section, Table 10 provides recommended minimum 
thicknesses for Portland cement concrete (PCC) pavement section and Class 2 Aggregate Base 
(AB) section for different traffic indices. The recommended values are based on a minimum 28-
day concrete compressive strength of 3,500 psi. Positive drainage should be provided away 
from all pavement areas to prevent seepage of surface and/or subsurface water into the 
pavement base and/or subgrade. 
 
 

Table 10 – Recommended Minimum Rigid Pavement Thicknesses 

Traffic Index 5.0 6.0 7.0 

PCC Thickness (in) 6 6.5 7.0 

Aggregate Base Thickness (in) 6 6 6 
 

6.13. Stormwater Infiltration Facility 
 
Percolation testing will be required based on the actual location and depth of the planned system. 
The design of stormwater infiltration facility should be based on percolation test results with an 
appropriate factor of safety.  
 
Our percolation test results may be used in preliminary design. Details of the percolation tests are 
presented in Appendix A.  Infiltration rates with a factor of safety of 3 from our percolation tests are 
summarized in Table 11.  
 
Any proposed infiltration facility should have a minimum setback from property lines and foundations 
recommended in Table 12.  In addition,  the bottom of the infiltration facility should be at least 10 
feet above the seasonal high groundwater.  We recommend that we review the proposed 
groundwater infiltration system prior to implementation or finalizing design.   
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Table 11 – Infiltration Rate with a Factor of Safety of 3  

Test Location Depth of Test Borehole 
(feet) 

Infiltration Rate 
(inch/hour) 

P-1 6 0.3 

P-2 6.5 0.7 
 

 
Table 12 – Recommended Minimum Infiltration Facility Setback 

Setback from Distance 

Property lines & public right of way 5 feet 

Foundations the greater of 15 feet or a 1:1 plane drawn up from the 
bottom of foundation 

Seasonal high groundwater 10 feet minimum depth from invert of infiltration device 

Face of slope the greater of 5 feet or one half of the slope height 

Water wells 100 feet 
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6.14. Drainage Control 
 

The control of surface water is essential to the satisfactory performance of the structure and site 
improvements.  Surface water should be controlled so that conditions of uniform moisture are 
maintained beneath the improvements, even during periods of heavy rainfall. The following 
recommendations are considered minimal: 

• Ponding and areas of low flow gradients should be avoided. 

• If bare soil within 5 feet of the structure is not avoidable, then a gradient of 5 percent or more 
should be provided sloping away from the improvement. Corresponding paved surfaces 
should be provided with a gradient of at least 1 percent. 

• The remainder of the unpaved areas should be provided with a drainage gradient of at least 
2 percent. 

• Positive drainage devices, such as graded swales, paved ditches, and/or catch basins 
should be employed to accumulate and to convey water to appropriate discharge points. 

• Concrete walks and flatwork should not obstruct the free flow of surface water. 

• Brick flatwork should be sealed by mortar or be placed over an impermeable membrane. 

• Area drains should be recessed below grade to allow free flow of water into the basin. 

• Enclosed raised planters should be sealed at the bottom and provided with an ample flow 
gradient to a drainage device. Recessed planters and landscaped areas should be provided 
with area inlet and subsurface drain pipes. 

• Planters should not be located adjacent to the structures wherever possible.  If planters are 
to be located adjacent to the structures, the planters should be positively sealed, should 
incorporate a subdrain, and should be provided with free discharge capacity to a drainage 
device. 

• Planting areas at grade should be provided with positive drainage. Wherever possible, the 
grade of exposed soil areas should be established above adjacent paved grades.  Drainage 
devices and curbing should be provided to prevent runoff from adjacent pavement or walks 
into planted areas. 

• Gutter and downspout systems should be provided to capture discharge from roof areas.  
The accumulated roof water should be conveyed to off-site disposal areas by a pipe or 
concrete swale system. 

Landscape watering should be performed judiciously to preclude either soaking or desiccation of 
soils.  The watering should be such that it just sustains plant growth without excessive watering. 
Sprinkler systems should be checked periodically to detect leakage and they should be turned off 
during the rainy season. 
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7. DESIGN REVIEW AND CONSTRUCTION MONITORING 

Geotechnical review of plans and specifications is of paramount importance in engineering practice.  
The poor performance of many structures has been attributed to inadequate geotechnical review of 
construction documents.  Additionally, observation and testing of the subgrade will be important to the 
performance of the proposed development.  The following sections present our recommendations 
relative to the review of construction documents and the monitoring of construction activities. 

7.1. Plans and Specifications  

The design plans and specifications should be reviewed by Twining, Inc. prior to bidding and 
construction, as the geotechnical recommendations may need to be reevaluated in the light of the 
actual design configuration and loads.  This review is necessary to evaluate whether the 
recommendations contained in this report and future reports have been properly incorporated into 
the project plans and specifications.  Based on the work already performed, this office is best 
qualified to provide such review.  

7.2. Preconstruction Surveys 

We recommend that preconstruction surveys be performed on the adjacent improvements prior to 
commencement of excavation activities for the subject project.  The surveys should include written 
and photographic (or videographic) documentation of the existing conditions, as well as performance 
of floor level surveys or establishment of elevation monuments.  Documentation of other structures 
and sensitive instruments within approximately 50 feet of the excavation(s) should also be 
performed. 

7.3. Construction Monitoring 
 

Site preparation, removal of unsuitable soils, assessment of imported fill materials, fill placement, 
foundation installation, and other site grading operations should be observed and tested, as 
appropriate.  The substrata exposed during the construction may differ from that encountered in the 
test excavations.  Continuous observation by a representative of Twining, Inc. during construction 
allows for evaluation of the soil conditions as they are encountered and allows the opportunity to 
recommend appropriate revisions where necessary.    
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8. LIMITATIONS 

The recommendations and opinions expressed in this report are based on Twining, Inc.’s review of 
available background documents, on information obtained from field explorations, and on laboratory 
testing.  It should be noted that this study did not evaluate the possible presence of hazardous materials 
on any portion of the site.  In the event that any of our recommendations conflict with recommendations 
provided by other design professionals, we should be contacted to aid in resolving the discrepancy. 

Due to the limited nature of our field explorations, conditions not observed and described in this report 
may be present on the site. Uncertainties relative to subsurface conditions can be reduced through 
additional subsurface exploration. Additional subsurface evaluation and laboratory testing can be 
performed upon request. It should be understood that conditions different from those anticipated in this 
report may be encountered during grading operations, for example, the extent of removal of unsuitable 
soil, and that additional effort may be required to mitigate them. 

Site conditions, including groundwater elevation, can change with time as a result of natural processes 
or the activities of man at the subject site or at nearby sites.  Changes to the applicable laws, regulations, 
codes, and standards of practice may occur as a result of government action or the broadening of 
knowledge. The findings of this report may, therefore, be invalidated over time, in part or in whole, by 
changes over which Twining, Inc. has no control.  

Twining’s recommendations for this site are, to a high degree, dependent upon appropriate quality 
control of subgrade preparation, fill placement, and foundation construction.  Accordingly, the 
recommendations are made contingent upon the opportunity for Twining to observe grading operations 
and foundation excavations for the proposed construction.  If parties other than Twining are engaged to 
provide such services, such parties must be notified that they will be required to assume complete 
responsibility as the geotechnical engineer of record for the geotechnical phase of the project by 
concurring with the recommendations in this report and/or by providing alternative recommendations. 

This document is intended to be used only in its entirety.  No portion of the document, by itself, is 
designed to completely represent any aspect of the project described herein.  Twining should be 
contacted if the reader requires additional information or has questions regarding the content, 
interpretations presented, or completeness of this document. 

This report has been prepared for the exclusive use by the client and its agents for specific application 
to the proposed project.  Land use, site conditions, or other factors may change over time, and additional 
work may be required with the passage of time.  Based on the intended use of this report and the nature 
of the new project, Twining may require that additional work be performed and that an updated report 
be issued.  Non-compliance with any of these requirements by the Client or anyone else will release 
Twining from any liability resulting from the use of this report by any unauthorized party. 

Twining performed its evaluation using the degree of care and skill ordinarily exercised under similar 
circumstances by reputable geotechnical professionals with experience in this area in similar soil 
conditions.  No other warranty, either express or implied, is made as to the conclusions and 
recommendations contained in this report. 
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Notes: 1. See Figure 3 and Table 1 for well locations.
2. Data is from WMWD (2012) and CDWR (2019) before and after the end of 2011, respectively.
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FIGURE 6

REGIONAL FAULT MAP

REFERENCE:  JENNINGS AND BRYANT (2010)
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Note: See Table 4 of the report for ordinates of the various curves.
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Appendix A  
Field Exploration 

General 

The subsurface exploration program for the proposed project consisted of drilling, testing, 
sampling and logging four hollow-stem-auger (HSA) exploratory borings (PS-1 through PS-4) 
and percolation testing in two hand-auger borings (P-1 and P-2) at the site between December 
7, 2019 and February 12, 2020.  

The HSA Borings (PS-1 through PS-4) were advanced to depths of approximately 31½ to 51½ 
feet below ground surface (bgs).  Drilling operation for the HSA borings was performed by 2R 
drilling of Chino, California using a truck-mounted CME-75 drill rig equipped with 8-inch diameter 
hollow-stem-auger. Borings P-1 and P-2 were advanced to depths of approximately 6.5 and 6 
feet bgs, respectively, using a 5-inch diameter hand auger. 

The approximate locations of the borings are shown on Figure 2.  

Drilling and Sampling 

An explanation of the boring logs is presented as Figure A-1.  The boring logs are presented as 
Figures A-2 through A-7.  The boring logs show the earth materials encountered, samples 
obtained, and the field and laboratory tests performed. The logs also show the boring number, 
drilling date, and the name of the logger and drilling subcontractor.  The borings were logged by 
a Twining field engineer using the Unified Soil Classification System under the supervision of a 
registered California Geotechnical Engineer.  The boundaries between soil types shown on the 
logs are approximate because the transition between different soil layers may be gradual.  Drive 
and bulk samples of representative earth materials were obtained from the borings. 

Disturbed samples were obtained from select depths using a Standard Penetration Test (SPT) 
sampler. This sampler consists of a 2-inch O.D., 1.4-inch I.D. split barrel shaft without room for 
liner.  Soil samples obtained by the SPT sampler were retained in plastic bags.  A California 
modified sampler was also used to obtain drive samples of the soils from select depths.  This 
sampler consists of a 3-inch outside diameter (O.D.), 2.4-inch inside diameter (I.D.) split barrel 
shaft. The samples were retained in brass rings for laboratory testing.   

When the boring was drilled to a select depth, the sampler was lowered to the bottom of the 
boring and then driven a total of 18-inches into the soil using an automatic hammer weighing 140 
pounds dropped from a height of 30 inches. The number of blows required to drive the samplers 
the final 12 inches is presented on the boring logs.   

No groundwater was encountered in any of the borings. Upon completion of the borings or 
percolation testing, the boreholes were backfilled with drilled soil cuttings, and the surface was 
repaired to match existing conditions. 

Percolation Testing 

Percolation testing was performed on February 12, 2020 in the hand auger borings (P-1 and P-
2) in accordance with the procedures of the Riverside County Design Handbook for Low Impact
Development Best Management Practices.  After installing pipe and filter rock, the boreholes
were filled with water to approximately one foot bgs and presoaked for two consecutive 25-minute
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sessions prior to testing.  At the end of each presoak session, more than 6 inches of water level 
drop was observed in the borings.  

After presoaking, the boreholes were filled with water again, and measurements were recorded. 
The last reading was used to determine the percolation rate at each test location.  

Our calculated infiltration rates with a factor safety of 3 are presented in Table A-1 below. Detailed 
test data is attached at the end of this appendix. 

Table A-1  – Infiltration Rates with a Factor of Safety of 3 

Test Location Depth of Test Borehole 
(feet) 

Infiltration Rate 
(inch/hour) 

P-1 6 0.3 

P-2 6.5 0.7 
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EXPLANATION FOR LOG OF BORINGS

Sample
Symbol

Very Dense

<4 0 - 15 Very Soft <2
4 - 10
10 - 30 35 - 65

>50
Dense

SPT
(blows/ft)

Very Loose

FINE-GRAINED SOILS
Relative
Density

Loose
Medium Dense

DescriptionSample Type

15 - 35 Soft 2 - 4
Medium Stiff 4 - 8

30 - 50 65 - 85 Stiff 8 - 15
85 - 100 Very Stiff 15 - 30

>30Hard

Relative
Density (%)

Consistency SPT
(blows/ft)

ATT
C
CORR
DS
EI
GS
K
MAX

O
RV
SE
SG
TX
UC

Atterberg Limits
Consolidation
Corrosivity Series
Direct Shear
Expansion Index
Grain Size Distribution
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Moisture/Density
(Modified Proctor)
Organic Content
Resistance Value
Sand Equivalent
Specific Gravity
Triaxial Compression
Unconfined Compression

NOTE: SPT blow counts based on 140 lb. hammer falling 30 inches

SPT

California Modified

Bulk
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1.4 in I.D., 2.0 in. O.D. driven sampler
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FIGURE A-1

MORE THAN 50% OF
MATERIAL IS LARGER THAN
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GRAPH
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118.8

108.3

118.5

3 inches of asphalt concrete over 4 inches of base over 4 inches
of soil over 2 inches of asphalt concrete
Sandy lean CLAY; reddish brown; slightly moist

-- same; very stiff; with some tan mottling

-- same; very stiff

SILT with sand; very stiff; brown with khaki mottling; slightly
moist; some caliche nodules

Silty SAND; medium dense; light brown; slightly moist; some
interbedded clay

Sandy lean CLAY; very stiff; brown; slightly moist

Poorly graded SAND with silt; medium dense; tan with black,
red, and brown; slightly moist; some thin interbedded clay
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SILT with sand; very stiff; khahki with orange oxidation staining;
slightly moist

Silty SAND; medium dense; light brown; slightly moist

Poorly graded SAND with silt; very dense; tan with orange,
black, and red; slightly moist

-- same; dense

Total Depth = 51.5 feet
Backfilled on 12/8/2019
Groundwater not encountered.
Borehole filled with cuttings at completion.
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March 2021
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FIGURE A - 2

DRIVE WEIGHT 140 lbs.
DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches
BORING NO. PS-1DATE DRILLED 12/8/19



110.3

122.4

117.9

4 inches of asphalt concrete over 4 inches of base
Sandy lean CLAY; reddish brown; dry to slightly moist

-- same; hammer interrupted

-- same; very stiff; yellowish tan

Poorly graded SAND; very dense; light tan; dry to slightly moist;
with approximately 5% gravel

Silty SAND; dense; brown; dry to slightly moist

Sandy lean CLAY; hard; brown; slightly moist

Poorly graded SAND; with silt; dense; light brown; slihgtly moist

Total Depth = 31.5 feet
Backfilled on 12/7/2019
Groundwater not encountered.
Borehole filled with cuttings at completion.
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March 2021

DEPTH TO GROUNDWATER (ft.) N/E

FIGURE A - 3

DRIVE WEIGHT 140 lbs.
DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches
BORING NO. PS-2DATE DRILLED 12/7/19



119.8

94.2

120.4

4.5 inches of asphalt concrete over 2.5 inches of base
Lean CLAY with sand; reddish brown; slightly moist

-- same; very stiff; reddish brown with some grey mottling

-- same; very stiff

Sandy SILT; very stiff; tan with white mottling; dry to slightly
moist; some caliche nodules

-- same; very stiff; some interbedded silty sand

Lean CLAY with sand; hard; brown with tan mottling; slightly
moist

Silty SAND; medium dense; light brown; dry to slightly moist

Total Depth = 31.5 feet
Backfilled on 12/8/2019
Groundwater not encountered.
Borehole filled with cuttings at completion.
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March 2021
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FIGURE A - 4

DRIVE WEIGHT 140 lbs.
DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches
BORING NO. PS-3DATE DRILLED 12/8/19



126.2

111.9

105.5

3 inches of asphalt concrete over 5 inches of base
Sandy lean CLAY; reddish brown; dry to slightly moist

-- same; very stiff

Sandy SILT; hard; light brown with some white mottling; some
caliche nodules

-- same; very stiff

Silty SAND; light brown
Sandy SILT; hard; brown with some orange oxidation; slightly
moist

Sandy lean CLAY; very stiff; brown with tan mottling; slightly
moist; some caliche nodules

Sandy SILT; very stiff; brown with tan mottling; slightly moist;
some caliche nodules
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ML
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March 2021

DEPTH TO GROUNDWATER (ft.) N/E

FIGURE A - 5

DRIVE WEIGHT 140 lbs.
DRILLING METHOD 8" HSA DRILLER 2R Drilling

DROP 30 inches
BORING NO. PS-4DATE DRILLED 12/7/19



109.3

112.8

Sandy lean CLAY; stiff; brown; slightly moist

Poorly graded SAND with silt; dense; light brown with black, tan,
and orange; dry to slightly moist; with some fine gravel

-- same; dense

-- same; very dense

Total Depth = 51.5 feet
Backfilled on 12/7/2019
Groundwater not encountered.
Borehole filled with cuttings at completion.
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Sandy lean CLAY; reddish brown; slightly moist

Total Depth = 6.0 feet
Backfilled on 2/12/2020
Groundwater not encountered.
Hole backfilled with cuttings.
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FIGURE A - 6

DRIVE WEIGHT

DRILLING METHOD 5" Hand Auger DRILLER Twining, Inc.
DROP

BORING NO. P-1DATE DRILLED 2/12/2020



Sandy lean CLAY; reddish brown; slightly moist

Total Depth = 6.5 feet
Backfilled on 2/12/2020
Groundwater not encountered.
Hole backfilled with cuttings.
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Project : Project No. : Date : 3/31/2021

P-1 Tested by :

72

Length Width

6.5

Trial No. Start Time Stop Time Time Interval
(min.)

Initial Depth 
to Water 

(in.)

Final Depth to 
Water 
(in.)

Change in 
Water Level 

(in.)

Greater than 
or Equal to 6" 

? (Y/N)

1 9:00 AM 9:25 AM 25 12.0 30.0 18.0 Y

2 9:25 AM 9:40 AM 15 13.2 27.6 14.4 Y

∆t Ho Hf ∆H

Trial No. Start Time Stop Time Time Interval
(min.)

Initial Water 
Height 

(inches)

Final Water 
Height 

(inches)

Change in 
Water Level 

(inches)

Tested 
Infiltration 

Rate
1 9:40 AM 9:50 AM 10 58.20 50.40 7.80 1.36

2 9:50 AM 10:00 AM 10 60.00 54.00 6.00 1.00

3 10:00 AM 10:10 AM 10 60.00 55.20 4.80 0.79

4 10:10 AM 10:20 AM 10 60.00 55.20 4.80 0.79

5 10:20 AM 10:30 AM 10 60.00 55.20 4.80 0.79

6 10:30 AM 10:40 AM 10 61.20 56.40 4.80 0.77

7

8

9

10

11

12

13

14
15

Infiltration Rate with a factor of safety of 3 = 0.3 inch /hr

Sandy Soil Criteria Test*

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for
an additional hour with measurements taken every 10 minutes. Otherwise, pre-soak overnight. Obtain at least twelve
measurements per hole over at least six hours (approximately 30 minute intervals) with a precision of at least 0.25".

Test Hole Dimension (inches)

Diameter (if round) (inches) = Sides (if rectangular) =

Test Hole No.: DHC
Depth of Test Hole, DT (in): USCS Soil Classification : CL

Infiltration Rate Calculation Sheet
Kaiser Riverside Medical Cntr 190919.3



Project : Project No. : Date : 3/31/2021

P-2 Tested by :

78

Length Width

6.5

Trial No. Start Time Stop Time Time Interval
(min.)

Initial Depth 
to Water 

(in.)

Final Depth to 
Water 
(in.)

Change in 
Water Level 

(in.)

Greater than 
or Equal to 6" 

? (Y/N)

1 10:55 AM 11:20 AM 25 12.0 30.0 18.0 Y

2 11:20 AM 11:45 AM 25 13.2 31.8 18.6 Y

∆t Ho Hf ∆H

Trial No. Start Time Stop Time Time Interval
(min.)

Initial Water 
Height 

(inches)

Final Water 
Height 

(inches)

Change in 
Water Level 

(inches)

Tested 
Infiltration 

Rate
1 11:50 AM 12:00 PM 10 60.00 48.00 12.00 2.10

2 12:02 PM 12:12 PM 10 70.80 54.00 16.80 2.56

3 12:12 PM 12:22 PM 10 67.20 51.60 15.60 2.49

4 12:22 PM 12:32 PM 10 67.20 54.00 13.20 2.07

5 12:32 PM 12:42 PM 10 66.00 54.00 12.00 1.90

6 12:42 PM 12:52 PM 10 68.40 54.00 14.40 2.23

7

8

9

10

11

12

13

14
15

Infiltration Rate with a factor of safety of 3 = 0.7 inch /hr

Infiltration Rate Calculation Sheet
Kaiser Riverside Medical Cntr 190919.3

Test Hole No.: DHC
Depth of Test Hole, DT (in): USCS Soil Classification : CL

Sandy Soil Criteria Test*

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for
an additional hour with measurements taken every 10 minutes. Otherwise, pre-soak overnight. Obtain at least twelve
measurements per hole over at least six hours (approximately 30 minute intervals) with a precision of at least 0.25".

Test Hole Dimension (inches)

Diameter (if round) (inches) = Sides (if rectangular) =
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Appendix B  
Laboratory Testing 

Laboratory Moisture Content and Density Tests 
The moisture content and dry densities of selected driven samples obtained from the exploratory 
borings were evaluated in general accordance with the latest version of ASTM D 2937. The 
results are shown on the boring logs in Appendix A, and also summarized in Table B-1. 

No. 200 Wash Sieve 

The amount of fines passing the No. 200 sieve was evaluated in accordance with ASTM D 1140. 
The results are presented in Table B-2. 

Atterberg Limits 

Tests were performed on selected representative fine-grained soil samples to evaluate the liquid 
limit, plastic limit, and plasticity index in general accordance with ASTM D 4318. These test 
results were utilized to evaluate the soil classification in accordance with the Unified Soil 
Classification System. The test results are summarized in on Figure B-1 and Table B-3. 

Resistance Value (R-value) 

R-value testing was performed on a select bulk sample of the near-surface soils encountered at
the site.  The test was performed in general accordance with ASTM D 2844.  The result is
summarized in Table B-4.

Expansion Index 
The expansion index of a select soil sample was evaluated in general accordance with ASTM D 
4829. The specimen was molded under a specified compactive energy at approximately 50 
percent saturation. The prepared 1-inch thick by 4-inch diameter specimen was loaded with a 
surcharge of 144 pounds per square foot and was inundated with tap water. Readings of 
volumetric swell were made for a period of 24 hours. The result of expansion index test is 
presented in Table B-5. 

Maximum Density and Optimum Moisture 
Modified Proctor testing was performed on near-surface soils to determine the maximum dry 
density and optimum water content for compaction.  The tests were performed in accordance 
with ASTM D 1557 Method A. The curves are attached to this appendix as Figure B-2. 

Direct Shear 
Direct shear tests were performed on a remolded sample and a select modified-California soil 
sample in general accordance with the latest version of ASTM D 3080 to evaluate the shear 
strength characteristics of the selected materials. The remolded sample was prepared to a 
relative compaction of 90% according to the maximum density as determined by ASTM D1557. 
The samples were inundated during shearing to represent adverse field conditions.  Test results 
are presented on Figures B-3 and B-4. 

Consolidation 
Consolidation tests were performed on select modified-California soil samples in general 
accordance with the latest version of ASTM D2435. The samples were inundated during testing 
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to represent adverse field conditions. The percent consolidation for each load cycle was recorded 
as a ratio of the amount of vertical compression to the original height of the sample. The testing 
was performed by the geotechnical laboratory of Twining and the laboratory of Hushmand 
Associates, Inc. (HAI) of Irvine, California.  The results of the tests by Twining are presented in 
Figure B-5 and those by HAI in HAI’s laboratory test sheets and graphs included in this appendix. 

Unconfined Compression 
Unconfined compression (UC) testing was conducted to assess unconfined compression 
strength of site soils. The testing was performed using strain-controlled application of the axial 
load on representative relatively undisturbed samples. The testing was performed by the 
laboratory of Hushmand Associates, Inc. (HAI) of Irvine, California in general accordance with 
ASTM D2166.  At the time of testing, the moisture content and dry density of each sample were 
measured. Stress-strain measurements were also plotted for the UC tests. Test results are 
presented in HAI’s laboratory test sheets and graphs included in this appendix. The UC strengths 
of the samples are summarized on Table B-6. 

Corrosivity 
Soil pH and resistivity tests were performed by Anaheim Test Lab, Inc. (ATLI) of Anaheim, 
California on a representative soil sample. The resistivity of the soil assumes saturated soil 
conditions. The chloride and sulfate contents of the selected samples were evaluated in general 
accordance with the latest versions of Caltrans test methods CT417, CT422, and CT 643. The 
test results are presented on Table B-7 and the ATLI report included in this appendix. 

  



2883 East Spring Street 
Suite 300 
Long Beach CA 90806 

Tel  562.426.3355 
Fax 562.426.6424 

  

 

Table B-1 
Moisture Content and Dry Density 

Boring No. Depth (feet) Moisture Content (%) Dry Density (pcf) 
PS-1 5 13.5 118.1 
PS-1 15 18.8 108.3 
PS-1 25 15.1 118.5 
PS-1 35 15.5 107.3 
PS-1 45 1.9 109.7 
PS-2 5 5.7 110.3 
PS-2 15 1.1 122.4 
PS-2 25 6.6 117.9 
PS-3 5 12.9 119.8 
PS-3 15 11.6 94.2 
PS-3 25 12.6 120.4 
PS-4 10 8.6 126.2 
PS-4 20 11.1 111.9 
PS-4 30 21.2 105.5 
PS-4 40 1.8 109.3 
PS-4 50 2.2 112.8 

 

Table B-2 
Number 200 Wash Results  

Boring No. Depth (feet) Percent Passing #200 
PS-2 10 55.3 
PS-2 20 28.5 
PS-3 10 71.8 
PS-3 20 50.5 
PS-4 45 5.2 

 

 
 

Table B-3 
Atterberg Limits Results  

Boring 
No. 

Depth 
(feet) 

Liquid 
Limit 

Plastic 
Limit 

Plasticity 
Index U.S.C.S. Classification 

PS-1 10 33 17 16 Sandy Lean Clay (CL) 
PS-2 10 33 22 11 Sandy Lean Clay (CL) 
PS-2 20 NP NP NP Silty Sand (SM) 
PS-3 10 36 17 19 Lean Clay with Sand (CL) 
PS-3 20 NP NP NP Sandy Silt (ML) 
PS-4 5 35 15 20 Sandy Lean Clay (CL) 
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Table B-4 
Resistance Value (R-value) 

Boring No. Depth 
(feet) R Value 

PS-1 0 – 5 18 

 
 
 

Table B-5 
Expansion Index 

Boring No. Depth 
(feet) 

Expansion 
Index 

Expansion 
Potential 

PS-4 0 – 5 2 Very low 
 
 

Table B-6 
Unconfined Compression Test Results 

Boring 
No. 

Depth 
(feet) Soil Classification Unconfined Compression 

Strength, qu, (psf) 

PS-3 5 Lean Clay with Sand (CL) 9,435 
PS-3 25 Lean Clay with Sand (CL) 7,114 

 

 
Table B-7 

Corrosivity Test Results 

Boring No. Depth 
(feet) pH 

Water 
Soluble 
Sulfate 
(ppm) 

Water 
Soluble 
Chloride 

(ppm) 

Minimum 
Resistivity 
(ohm-cm) 

PS-1 0-5 7.6 267 118 3,700 
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Hushmand Associates, Inc. 
250 Goddard, Irvine, 
CA 92618 

p. (949) 777-1274
w. haieng.com
e. hai@haieng.com 

December 27, 2019 

Twining Inc. 
3310 East Airport Way,  
Long Beach, CA 90806 

Attention: Mr. Brian Vollnogle 

SUBJECT: Laboratory Test Result 
Project Name:   RMC 
Project No.:   190919.3 
HAI Project No.: TWI-19-013 

Dear Mr. Vollnogle: 

Enclosed is the result of the laboratory testing program conducted on samples from the above referenced 
project. The testing performed for this program was conducted in general accordance with the following 
test procedure: 

Type of Test Test Procedure 
Moisture Content & Dry Density ASTM D2216 & D2937 
Consolidation ASTM D2435 
Unconfined Compression ASTM D2166 

Attached are: eight (8) Moisture Content & Dry Density test results; four (4) Consolidation test results; and 
eight (8) Unconfined Compression test results. 

We appreciate the opportunity to provide our testing services to Twining Inc. If you have any questions 
regarding the test results, please contact us. 

Sincerely, 

HUSHMAND ASSOCIATES, INC. 

Kang C. Lin, BS, EIT     Ashkaan Hushmand, PhD, PE 
Laboratory Manager     Project Engineer 



Client: Twining Inc. HAI Proj No.: TWI-19-013
Project Name: RMC Performed by: KL
Project No.: 190919.3 Checked by: AH

Date: 12/13/2019

Depth Wt of 
Ring + Soil

Height of 
Sample

Dia. of 
Sample

Volume of 
Sample

Wt of 
Rings

Wt of
Soil

Wet 
Density

Wt of Cont.
+ Wet Soil

Wt of Cont.
+ Dry Soil

Wt of 
Container

Moisture 
Content

Dry 
Density

ft gr in in cu.ft gr gr pcf gr gr gr % pcf

4 PS-1 R 25 838.06 4.00 2.416 0.0106 181.44 656.62 136.4 172.05 150.98 11.81 15.1 118.5

5 PS-2 R 5 557.02 3.00 2.416 0.0080 136.08 420.94 116.6 168.55 160.09 10.98 5.7 110.3

6 PS-3 R 5 820.92 5.06 2.413 0.0134 0.00 820.92 135.2 835.71 742.28 16.42 12.9 119.8

7 PS-3 R 15 859.10 5.00 2.416 0.0133 226.80 632.30 105.1 158.41 144.35 23.06 11.6 94.2

8 PS-3 R 25 811.97 4.98 2.416 0.0132 0.00 811.97 135.5 827.03 736.58 16.05 12.6 120.4

No.

MOISTURE CONTENT AND DRY DENSITY OF RING SAMPLES
ASTM D2216 & ASTM D2937

Sample
No.

Boring
No.



Client : Twining Inc. HAI Project No.: TWI-19-013
Project Name: RMC Tested by: KL
Project Number: 190919.3 Checked by: MJ
Boring No.: PS-1 Date: 12/13/19
Sample No.: R
Type of Sample: Undisturbed Ring
Depth (ft): 25
Soil Description: Brown, Clayey Sand (SC)

H (in)
Hs (in)
Hw (in)
Ha (in)

(pcf)
(%)
(%)

* Saturation is calcualted based on Gs= 2.70

Load δH H Voids av Mv

(ksf) (in) (in) (in) (ksf-1) (ksf-1)

0.01 ------- 1.0040 0.298 0.422

0.25 0.0045 0.9995 0.293 0.415 2.7E-02 1.9E-02

0.5 0.0102 0.9938 0.288 0.407 3.2E-02 2.3E-02

1 0.0144 0.9896 0.283 0.401 1.2E-02 8.5E-03

2 0.0209 0.9831 0.277 0.392 9.2E-03 6.6E-03

2 0.0225 0.9815 0.275 0.390

4 0.0291 0.9749 0.269 0.381 4.7E-03 3.4E-03

8 0.0395 0.9645 0.258 0.366 3.7E-03 2.7E-03

4 0.0385 0.9655 0.259 0.367

1 0.0353 0.9687 0.263 0.372

        CONSOLIDATION TEST
        ASTM D2435
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Client : Twining Inc. HAI Project No.: TWI-19-013
Project Name: RMC Tested by: KL
Project Number: 190919.3 Checked by: MJ
Boring No.: PS-1 Date: 12/13/19
Sample No.: R
Type of Sample: Undisturbed Ring
Depth (ft): 25
Soil Description: Brown, Clayey Sand (SC)

        CONSOLIDATION TEST
        ASTM D2435
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Client : Twining Inc. HAI Project No.: TWI-19-013
Project Name: RMC Tested by: KL
Project Number: 190919.3 Checked by: MJ
Boring No.: PS-2 Date: 12/13/19
Sample No.: R
Type of Sample: Undisturbed Ring
Depth (ft): 5
Soil Description: Reddish Brown, Silty Sand (SM)

H (in)
Hs (in)
Hw (in)
Ha (in)

(pcf)
(%)
(%)

* Saturation is calcualted based on Gs= 2.67

Load δH H Voids av Mv

(ksf) (in) (in) (in) (ksf-1) (ksf-1)

0.01 ------- 1.0230 0.347 0.513

0.25 0.0025 1.0206 0.345 0.510 1.5E-02 1.0E-02  

0.5 0.0051 1.0179 0.342 0.506 1.6E-02 1.1E-02  

1 0.0081 1.0149 0.339 0.501 8.7E-03 5.8E-03  

2 0.0115 1.0115 0.335 0.496 5.1E-03 3.4E-03  

2 0.0176 1.0054 0.329 0.487

4 0.0228 1.0002 0.324 0.479 3.9E-03 2.6E-03  

8 0.0337 0.9893 0.313 0.463 4.0E-03 2.7E-03  

4 0.0327 0.9903 0.314 0.465

1 0.0291 0.9939 0.318 0.470

 

 

 

 

        CONSOLIDATION TEST
        ASTM D2435
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Client : Twining Inc. HAI Project No.: TWI-19-013
Project Name: RMC Tested by: KL
Project Number: 190919.3 Checked by: MJ
Boring No.: PS-2 Date: 12/13/19
Sample No.: R
Type of Sample: Undisturbed Ring
Depth (ft): 5
Soil Description: Reddish Brown, Silty Sand (SM)

        CONSOLIDATION TEST
        ASTM D2435
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Client : Twining Inc. HAI Project No.: TWI-19-013
Project Name: RMC Tested by: KL
Project Number: 190919.3 Checked by: MJ
Boring No.: PS-3 Date: 12/13/19
Sample No.: R
Type of Sample: Undisturbed Ring
Depth (ft): 15
Soil Description: Light Brown, Sandy Silt (ML)

H (in)
Hs (in)
Hw (in)
Ha (in)

(pcf)
(%)
(%)

* Saturation is calcualted based on Gs= 2.72

Load δH H Voids av Mv

(ksf) (in) (in) (in) (ksf-1) (ksf-1)

0.01 ------- 1.0160 0.452 0.802

0.25 0.0023 1.0137 0.450 0.798 1.7E-02 9.5E-03  

0.5 0.0056 1.0104 0.446 0.792 2.3E-02 1.3E-02  

1 0.0106 1.0054 0.441 0.783 1.8E-02 9.9E-03  

2 0.0186 0.9974 0.433 0.769 1.4E-02 8.0E-03  

2 0.0301 0.9859 0.422 0.748

4 0.0440 0.9720 0.408 0.724 1.2E-02 7.2E-03  

8 0.0626 0.9534 0.389 0.691 8.3E-03 4.9E-03  

4 0.0615 0.9545 0.391 0.693

1 0.0566 0.9594 0.395 0.701
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        CONSOLIDATION TEST
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Client : Twining Inc. HAI Project No.: TWI-19-013
Project Name: RMC Tested by: KL
Project Number: 190919.3 Checked by: MJ
Boring No.: PS-3 Date: 12/13/19
Sample No.: R
Type of Sample: Undisturbed Ring
Depth (ft): 15
Soil Description: Light Brown, Sandy Silt (ML)

        CONSOLIDATION TEST
        ASTM D2435
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Client: Twining Inc. HAI Project No.: TWI-19-013

Project: RMC Tested by: KL

Project No.: 190919.3 Checked by: AH

Boring No.: PS-3 Date: 12/13/2019

Sample No.: 5

Soil Description: Borwn, Fat Clay with Sand (CH)

1. Initial Specimen Information

Height: (in) 5.06 Initial Wet Weight: (g) 820.92

Diameter: (in) 2.41 Wet Density: (pcf) 135.2

Area: (in2) 4.57 Moisture Content: (%) 12.9

Volume: (in3) 23.13 Dry Density: (pcf) 119.8

2. Compression Test Data Curing Days: -

0.0000 0.0 -3.1 0.00

0.0037 2.1 63.1 0.07

0.0098 10.4 322.9 0.19

0.0163 20.2 629.5 0.32

0.0211 28.1 877.4 0.42

0.0276 38.1 1190.4 0.55

0.0337 49.8 1553.5 0.67

0.0389 59.4 1853.6 0.77

0.0454 70.9 2209.6 0.90

0.0554 87.7 2729.3 1.10

0.0806 125.0 3871.2 1.59

0.1010 152.0 4686.9 2.00

0.1262 183.6 5633.5 2.50

0.1514 212.5 6488.3 3.00

0.1719 234.1 7119.3 3.40

0.1971 258.8 7829.3 3.90

0.2223 280.7 8446.9 4.40

0.2423 296.1 8873.9 4.79

0.2905 318.0 9435.3 5.75

0.3409 266.1 7811.3 6.74

                 UNCONFINED COMPRESSION STRENGTH TEST

Failure of the specimen

ASTM D2166
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Client: Twining Inc. HAI Project No.: TWI-19-013

Project: RMC Tested by: KL

Project No.: 190919.3 Checked by: AH

Boring No.: PS-3 Date: 12/13/2019

Sample No.: 25

Soil Description: Borwn, Lean Clay with Sand (CL)

1. Initial Specimen Information

Height: (in) 4.98 Initial Wet Weight: (g) 811.97

Diameter: (in) 2.42 Wet Density: (pcf) 135.5

Area: (in2) 4.58 Moisture Content: (%) 12.6

Volume: (in3) 22.83 Dry Density: (pcf) 120.4

2. Compression Test Data Curing Days: -

0.0000 0.0 4.4 0.00

0.0034 2.4 79.9 0.07

0.0098 7.8 248.5 0.20

0.0163 13.4 425.2 0.33

0.0223 19.4 610.0 0.45

0.0287 25.3 793.5 0.58

0.0347 31.7 991.7 0.70

0.0411 37.9 1186.3 0.83

0.0475 44.5 1389.5 0.95

0.0646 62.3 1935.7 1.30

0.0899 87.6 2706.1 1.81

0.1096 106.7 3281.2 2.20

0.1348 128.3 3925.1 2.71

0.1596 148.0 4504.6 3.21

0.1844 167.0 5055.7 3.70

0.2093 184.2 5547.9 4.20

0.2341 200.2 5995.9 4.70

0.2739 222.8 6617.8 5.50

0.3364 242.7 7114.0 6.76

0.3860 210.9 6113.6 7.75

                 UNCONFINED COMPRESSION STRENGTH TEST

Failure of the specimen

ASTM D2166
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2883 East Spring Street 
Suite 300 
Long Beach CA 90806 

Tel  562.426.3355 
Fax 562.426.6424 

  

 

APPENDIX C 
LIQUEFACTION ANALYSIS 

  



SPT BASED LIQUEFACTION ANALYSIS REPORT

:: Input parameters and analysis properties ::

Analysis method:

Fines correction method:

Sampling method:

Borehole diameter:

Rod length:

Hammer energy ratio:

Boulanger & Idriss, 2014

Boulanger & Idriss, 2014

Sampler wo liners

200mm

5.00 ft

1.25

G.W.T. (in-situ):
G.W.T. (earthq.):

Earthquake magnitude Mw:
Peak ground acceleration:
Eq. external load:

Project title : Proposed Parking Structure at Kaiser Riverside Medical Center

Location : 10800 Magnolia Avenue, Riverside, California

2883 East Spring Street, Suite 300

Long Beach, CA 90806

SPT Name: PS-1

57.50 ft

12.50 ft

7.70

0.61 g

0.00 tsf
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This software is registered to: Twining, Inc.
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:: Overall Liquefaction Assessment Analysis Plots ::
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This software is registered to: Twining, Inc.

Test
Depth

(ft)

:: Field input data ::

SPT Field
Value

(blows)

Fines
Content

(%)

Unit
Weight

(pcf)

Infl.
Thickness

(ft)

Can
Liquefy

5.00 24 65.00 134.80 5.00 No

10.00 15 65.00 134.80 5.00 No

15.00 26 85.00 128.70 5.00 Yes

20.00 26 28.50 128.70 5.00 Yes

25.00 24 65.00 136.00 5.00 No

30.00 14 10.00 136.00 5.00 Yes

35.00 19 85.00 124.00 5.00 Yes

40.00 30 15.00 112.00 5.00 Yes

45.00 50 5.20 112.00 5.00 Yes

50.00 34 5.20 112.00 5.00 Yes

Abbreviations

Depth:
SPT Field Value:
Fines Content:
Unit Weight:
Infl. Thickness:
Can Liquefy:

Depth at which test was performed (ft)
Number of blows per foot
Fines content at test depth (%)
Unit weight at test depth (pcf)
Thickness of the soil layer to be considered in settlements analysis (ft)
User defined switch for excluding/including test depth from the analysis procedure

:: Cyclic Resistance Ratio (CRR) calculation data ::

CRR7.5Depth
(ft)

SPT
Field
Value

CN CE CB CR CS (N1)60 (N1)60csFC
(%)

σv

(tsf)
uo

(tsf)
σ'vo

(tsf)
Unit

Weight
(pcf)

Δ(Ν1)60m

5.00 24 1.35 1.25 1.15 0.80 1.20 45 51 4.00065.00134.80 0.34 0.00 0.34 0.26 5.59

10.00 15 1.17 1.25 1.15 0.85 1.20 26 32 4.00065.00134.80 0.67 0.00 0.67 0.35 5.59

15.00 26 1.02 1.25 1.15 0.95 1.20 43 49 4.00085.00128.70 1.00 0.00 1.00 0.26 5.53

20.00 26 0.94 1.25 1.15 0.95 1.20 40 45 4.00028.50128.70 1.32 0.00 1.32 0.27 5.30

25.00 24 0.87 1.25 1.15 0.95 1.20 34 40 4.00065.00136.00 1.66 0.00 1.66 0.30 5.59

30.00 14 0.75 1.25 1.15 1.00 1.20 18 19 0.19410.00136.00 2.00 0.00 2.00 0.45 1.15

35.00 19 0.75 1.25 1.15 1.00 1.20 24 30 0.48585.00124.00 2.31 0.00 2.31 0.37 5.53

40.00 30 0.78 1.25 1.15 1.00 1.20 40 43 4.00015.00112.00 2.59 0.00 2.59 0.28 3.26

45.00 50 0.77 1.25 1.15 1.00 1.20 66 66 4.0005.20112.00 2.87 0.00 2.87 0.26 0.00

50.00 34 0.74 1.25 1.15 1.00 1.20 43 43 4.0005.20112.00 3.15 0.00 3.15 0.28 0.00

σv:
uo:

σ'vo:

m:
CN:

CE:

CB:
CR:

CS:

N1(60):
Δ(Ν1)60

N1(60 )cs:

CRR7.5:

Total stress during SPT test (tsf)
Water pore pressure during SPT test (tsf)

Effective overburden pressure during SPT test (tsf)

Stress exponent normalization factor
Overburden corretion factor

Energy correction factor

Borehole diameter correction factor
Rod length correction factor

Liner correction factor

Corrected NSPT to a 60% energy ratio
Equivalent clean sand adjustment

Corected N1(60) value for fines content

Cyclic resistance ratio for M=7.5

Abbreviations

σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

5.00 134.80 0.34 0.00 0.34 1.00 0.395 0.92 0.428 1.10 0.658 2.0002.20 511.00
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This software is registered to: Twining, Inc.

σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

10.00 134.80 0.67 0.00 0.67 0.98 0.390 0.93 0.421 1.10 0.647 2.0002.12 321.00

15.00 128.70 1.00 0.08 0.92 0.97 0.418 0.92 0.453 1.04 0.734 2.0002.20 491.00

20.00 128.70 1.32 0.23 1.08 0.96 0.461 0.92 0.499 0.99 0.850 2.0002.20 451.00

25.00 136.00 1.66 0.39 1.27 0.94 0.487 0.92 0.528 0.95 0.942 2.0002.20 401.00

30.00 136.00 2.00 0.55 1.45 0.92 0.502 0.97 0.517 0.96 0.911 0.2771.45 191.00

35.00 124.00 2.31 0.70 1.61 0.90 0.514 0.94 0.549 0.92 1.014 0.6222.00 301.00

40.00 112.00 2.59 0.86 1.73 0.88 0.523 0.92 0.567 0.86 1.121 2.0002.20 431.00

45.00 112.00 2.87 1.01 1.85 0.86 0.528 0.92 0.573 0.83 1.160 2.0002.20 661.00

50.00 112.00 3.15 1.17 1.98 0.84 0.530 0.92 0.575 0.82 1.192 2.0002.20 431.00

σv ,eq:

uo ,eq:
σ'vo ,eq:

rd:

α:

CSR :
MSF :

CSR eq ,M=7 .5:
Ksigma:

CSR*:

FS:

Total overburden pressure at test point, during earthquake (tsf)

Water pressure at test point, during earthquake (tsf)
Effective overburden pressure, during earthquake (tsf)

Nonlinear shear mass factor

Improvement factor due to stone columns

Cyclic Stress Ratio
Magnitude Scaling Factor

CSR adjusted for M=7.5
Effective overburden stress factor

CSR fully adjusted (user FS applied) ***

Calculated factor of safety against soi l l iquefaction

Abbreviations

1.30***  User FS:

:: Liquefaction potential according to Iwasaki ::

Depth
(ft)

FS F Thickness
(ft)

wz IL

5.00 2.000 0.00 9.24 0.005.00

10.00 2.000 0.00 8.48 0.005.00

15.00 2.000 0.00 7.71 0.005.00

20.00 2.000 0.00 6.95 0.005.00

25.00 2.000 0.00 6.19 0.005.00

30.00 0.277 0.72 5.43 5.985.00

35.00 0.622 0.38 4.67 2.695.00

40.00 2.000 0.00 3.90 0.005.00

45.00 2.000 0.00 3.14 0.005.00

50.00 2.000 0.00 2.38 0.005.00

8.67

IL = 0.00 - No liquefaction
IL between 0.00 and 5 - Liquefaction not probable

IL between 5 and 15 - Liquefaction probable

IL > 15 - Liquefaction certain

Overall potential IL :

:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

5.00 45 0.13 0.23 0.79 0.14 12291.42 0.00 0.00 17.10 0.01 0.0135.00

10.00 26 0.26 0.45 0.95 0.15 8109.31 0.00 0.00 17.10 0.03 0.0425.00
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:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

Abbreviations

τav:
p:
Gmax:
α, b:
γ:
ε15:
Nc:
εNc:
Δh:
ΔS:

Average cyclic shear stress
Average stress
Maximum shear modulus (tsf)
Shear strain formula variables
Average shear strain
Volumetric strain after 15 cycles
Number of cycles
Volumetric strain for number of cycles Nc (%)
Thickness of soil layer (in)
Settlement of soil layer (in)

0.055Cumulative settlemetns:

:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)

15.00 49 0.06 -1.51 2.000 0.00 0.00 5.00 0.000 0.00

20.00 45 0.25 -1.19 2.000 0.00 0.00 5.00 0.000 0.00

25.00 40 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

30.00 19 17.78 0.57 0.277 17.78 2.40 5.00 1.441 0.00

35.00 30 4.65 -0.09 0.622 4.65 0.92 5.00 0.554 0.00

40.00 43 0.44 -1.03 2.000 0.00 0.00 5.00 0.000 0.00

45.00 66 0.00 -2.94 2.000 0.00 0.00 5.00 0.000 0.00

50.00 43 0.44 -1.03 2.000 0.00 0.00 5.00 0.000 0.00

Abbreviations

1.996Cumulative settlements:

γ lim:
Fα/N:

γmax:
ev::

Sv-1D:

LDI:

Limiting shear strain (%)
Maximun shear strain factor
Maximum shear strain (%)
Post liquefaction volumetric strain (%)
Estimated vertical settlement (in)
Estimated lateral displacement (ft)

0.00
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SPT BASED LIQUEFACTION ANALYSIS REPORT

:: Input parameters and analysis properties ::

Analysis method:

Fines correction method:

Sampling method:

Borehole diameter:

Rod length:

Hammer energy ratio:

Boulanger & Idriss, 2014

Boulanger & Idriss, 2014

Sampler wo liners

200mm

5.00 ft

1.25

G.W.T. (in-situ):
G.W.T. (earthq.):

Earthquake magnitude Mw:
Peak ground acceleration:
Eq. external load:

Project title : Proposed Parking Structure at Kaiser Riverside Medical Center

Location : 10800 Magnolia Avenue, Riverside, California

2883 East Spring Street, Suite 300

Long Beach, CA 90806

SPT Name: PS-2

57.50 ft

12.50 ft

7.70

0.59 g

0.00 tsf

Raw SPT Data
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:: Overall Liquefaction Assessment Analysis Plots ::
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Test
Depth

(ft)

:: Field input data ::

SPT Field
Value

(blows)

Fines
Content

(%)

Unit
Weight

(pcf)

Infl.
Thickness

(ft)

Can
Liquefy

5.00 15 55.30 117.00 5.00 No

10.00 18 55.30 117.00 5.00 No

15.00 47 5.00 124.00 5.00 Yes

20.00 31 28.50 124.00 5.00 Yes

25.00 50 51.00 126.00 5.00 No

30.00 33 10.00 126.00 5.00 Yes

Abbreviations

Depth:
SPT Field Value:
Fines Content:
Unit Weight:
Infl. Thickness:
Can Liquefy:

Depth at which test was performed (ft)
Number of blows per foot
Fines content at test depth (%)
Unit weight at test depth (pcf)
Thickness of the soil layer to be considered in settlements analysis (ft)
User defined switch for excluding/including test depth from the analysis procedure

:: Cyclic Resistance Ratio (CRR) calculation data ::

CRR7.5Depth
(ft)

SPT
Field
Value

CN CE CB CR CS (N1)60 (N1)60csFC
(%)

σv

(tsf)
uo

(tsf)
σ'vo

(tsf)
Unit

Weight
(pcf)

Δ(Ν1)60m

5.00 15 1.48 1.25 1.15 0.80 1.20 31 37 4.00055.30117.00 0.29 0.00 0.29 0.30 5.61

10.00 18 1.20 1.25 1.15 0.85 1.20 32 38 4.00055.30117.00 0.59 0.00 0.59 0.31 5.61

15.00 47 1.05 1.25 1.15 0.95 1.20 80 80 4.0005.00124.00 0.90 0.00 0.90 0.26 0.00

20.00 31 0.97 1.25 1.15 0.95 1.20 49 54 4.00028.50124.00 1.21 0.00 1.21 0.26 5.30

25.00 50 0.91 1.25 1.15 0.95 1.20 74 80 4.00051.00126.00 1.52 0.00 1.52 0.26 5.61

30.00 33 0.87 1.25 1.15 1.00 1.20 49 50 4.00010.00126.00 1.84 0.00 1.84 0.26 1.15

σv:
uo:

σ'vo:

m:
CN:

CE:

CB:
CR:

CS:

N1(60):
Δ(Ν1)60

N1(60 )cs:

CRR7.5:

Total stress during SPT test (tsf)
Water pore pressure during SPT test (tsf)

Effective overburden pressure during SPT test (tsf)

Stress exponent normalization factor
Overburden corretion factor

Energy correction factor

Borehole diameter correction factor
Rod length correction factor

Liner correction factor

Corrected NSPT to a 60% energy ratio
Equivalent clean sand adjustment

Corected N1(60) value for fines content

Cyclic resistance ratio for M=7.5

Abbreviations

σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

5.00 117.00 0.29 0.00 0.29 1.00 0.382 0.92 0.414 1.10 0.636 2.0002.20 371.00

10.00 117.00 0.59 0.00 0.59 0.98 0.378 0.92 0.409 1.10 0.629 2.0002.20 381.00

15.00 124.00 0.90 0.08 0.82 0.97 0.408 0.92 0.442 1.08 0.694 2.0002.20 801.00

20.00 124.00 1.21 0.23 0.97 0.96 0.455 0.92 0.493 1.03 0.812 2.0002.20 541.00

25.00 126.00 1.52 0.39 1.13 0.94 0.484 0.92 0.525 0.98 0.905 2.0002.20 801.00

30.00 126.00 1.84 0.55 1.29 0.92 0.503 0.92 0.545 0.94 0.978 2.0002.20 501.00
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σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

σv ,eq:

uo ,eq:
σ'vo ,eq:

rd:

α:

CSR :
MSF :

CSR eq ,M=7 .5:
Ksigma:

CSR*:

FS:

Total overburden pressure at test point, during earthquake (tsf)

Water pressure at test point, during earthquake (tsf)
Effective overburden pressure, during earthquake (tsf)

Nonlinear shear mass factor

Improvement factor due to stone columns

Cyclic Stress Ratio
Magnitude Scaling Factor

CSR adjusted for M=7.5
Effective overburden stress factor

CSR fully adjusted (user FS applied) ***

Calculated factor of safety against soi l l iquefaction

Abbreviations

1.30***  User FS:

:: Liquefaction potential according to Iwasaki ::

Depth
(ft)

FS F Thickness
(ft)

wz IL

5.00 2.000 0.00 9.24 0.005.00

10.00 2.000 0.00 8.48 0.005.00

15.00 2.000 0.00 7.71 0.005.00

20.00 2.000 0.00 6.95 0.005.00

25.00 2.000 0.00 6.19 0.005.00

30.00 2.000 0.00 5.43 0.005.00

0.00

IL = 0.00 - No liquefaction
IL between 0.00 and 5 - Liquefaction not probable

IL between 5 and 15 - Liquefaction probable

IL > 15 - Liquefaction certain

Overall potential IL :

:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

5.00 31 0.11 0.20 0.66 0.14 13381.49 0.00 0.00 17.10 0.02 0.0215.00

10.00 32 0.22 0.39 0.94 0.15 8828.49 0.00 0.00 17.10 0.02 0.0265.00

Abbreviations

τav:
p:
Gmax:
α, b:
γ:
ε15:
Nc:
εNc:
Δh:
ΔS:

Average cyclic shear stress
Average stress
Maximum shear modulus (tsf)
Shear strain formula variables
Average shear strain
Volumetric strain after 15 cycles
Number of cycles
Volumetric strain for number of cycles Nc (%)
Thickness of soil layer (in)
Settlement of soil layer (in)

0.047Cumulative settlemetns:

:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)
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:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)

15.00 80 0.00 -4.20 2.000 0.00 0.00 5.00 0.000 0.00

20.00 54 0.00 -1.92 2.000 0.00 0.00 5.00 0.000 0.00

25.00 80 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

30.00 50 0.04 -1.59 2.000 0.00 0.00 5.00 0.000 0.00

Abbreviations

0.000Cumulative settlements:

γ lim:
Fα/N:

γmax:
ev::

Sv-1D:

LDI:

Limiting shear strain (%)
Maximun shear strain factor
Maximum shear strain (%)
Post liquefaction volumetric strain (%)
Estimated vertical settlement (in)
Estimated lateral displacement (ft)

0.00
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:: Input parameters and analysis properties ::

Analysis method:

Fines correction method:

Sampling method:

Borehole diameter:

Rod length:

Hammer energy ratio:

Boulanger & Idriss, 2014

Boulanger & Idriss, 2014

Sampler wo liners

200mm

5.00 ft

1.25

G.W.T. (in-situ):
G.W.T. (earthq.):

Earthquake magnitude Mw:
Peak ground acceleration:
Eq. external load:

Project title : Proposed Parking Structure at Kaiser Riverside Medical Center

Location : 10800 Magnolia Avenue, Riverside, California

2883 East Spring Street, Suite 300

Long Beach, CA 90806

SPT Name: PS-3

57.50 ft

12.50 ft

7.70

0.59 g

0.00 tsf

Raw SPT Data
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Raw SPT Data
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:: Overall Liquefaction Assessment Analysis Plots ::
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Test
Depth

(ft)

:: Field input data ::

SPT Field
Value

(blows)

Fines
Content

(%)

Unit
Weight

(pcf)

Infl.
Thickness

(ft)

Can
Liquefy

5.00 27 71.80 135.00 5.00 No

10.00 21 71.80 135.00 5.00 No

15.00 17 50.50 105.00 5.00 Yes

20.00 26 50.50 105.00 5.00 Yes

25.00 27 85.00 135.00 5.00 No

30.00 27 15.00 135.00 5.00 Yes

Abbreviations

Depth:
SPT Field Value:
Fines Content:
Unit Weight:
Infl. Thickness:
Can Liquefy:

Depth at which test was performed (ft)
Number of blows per foot
Fines content at test depth (%)
Unit weight at test depth (pcf)
Thickness of the soil layer to be considered in settlements analysis (ft)
User defined switch for excluding/including test depth from the analysis procedure

:: Cyclic Resistance Ratio (CRR) calculation data ::

CRR7.5Depth
(ft)

SPT
Field
Value

CN CE CB CR CS (N1)60 (N1)60csFC
(%)

σv

(tsf)
uo

(tsf)
σ'vo

(tsf)
Unit

Weight
(pcf)

Δ(Ν1)60m

5.00 27 1.35 1.25 1.15 0.80 1.20 50 56 4.00071.80135.00 0.34 0.00 0.34 0.26 5.57

10.00 21 1.14 1.25 1.15 0.85 1.20 35 41 4.00071.80135.00 0.68 0.00 0.68 0.29 5.57

15.00 17 1.04 1.25 1.15 0.95 1.20 29 35 4.00050.50105.00 0.94 0.00 0.94 0.33 5.61

20.00 26 0.97 1.25 1.15 0.95 1.20 41 47 4.00050.50105.00 1.20 0.00 1.20 0.26 5.61

25.00 27 0.90 1.25 1.15 0.95 1.20 40 46 4.00085.00135.00 1.54 0.00 1.54 0.27 5.53

30.00 27 0.85 1.25 1.15 1.00 1.20 40 43 4.00015.00135.00 1.88 0.00 1.88 0.28 3.26

σv:
uo:

σ'vo:

m:
CN:

CE:

CB:
CR:

CS:

N1(60):
Δ(Ν1)60

N1(60 )cs:

CRR7.5:

Total stress during SPT test (tsf)
Water pore pressure during SPT test (tsf)

Effective overburden pressure during SPT test (tsf)

Stress exponent normalization factor
Overburden corretion factor

Energy correction factor

Borehole diameter correction factor
Rod length correction factor

Liner correction factor

Corrected NSPT to a 60% energy ratio
Equivalent clean sand adjustment

Corected N1(60) value for fines content

Cyclic resistance ratio for M=7.5

Abbreviations

σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

5.00 135.00 0.34 0.00 0.34 1.00 0.382 0.92 0.414 1.10 0.636 2.0002.20 561.00

10.00 135.00 0.68 0.00 0.68 0.98 0.378 0.92 0.409 1.10 0.629 2.0002.20 411.00

15.00 105.00 0.94 0.08 0.86 0.97 0.406 0.92 0.440 1.05 0.706 2.0002.20 351.00

20.00 105.00 1.20 0.23 0.97 0.96 0.455 0.92 0.493 1.03 0.812 2.0002.20 471.00

25.00 135.00 1.54 0.39 1.15 0.94 0.482 0.92 0.523 0.98 0.905 2.0002.20 461.00

30.00 135.00 1.88 0.55 1.33 0.92 0.498 0.92 0.540 0.93 0.978 2.0002.20 431.00
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σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

σv ,eq:

uo ,eq:
σ'vo ,eq:

rd:

α:

CSR :
MSF :

CSR eq ,M=7 .5:
Ksigma:

CSR*:

FS:

Total overburden pressure at test point, during earthquake (tsf)

Water pressure at test point, during earthquake (tsf)
Effective overburden pressure, during earthquake (tsf)

Nonlinear shear mass factor

Improvement factor due to stone columns

Cyclic Stress Ratio
Magnitude Scaling Factor

CSR adjusted for M=7.5
Effective overburden stress factor

CSR fully adjusted (user FS applied) ***

Calculated factor of safety against soi l l iquefaction

Abbreviations

1.30***  User FS:

:: Liquefaction potential according to Iwasaki ::

Depth
(ft)

FS F Thickness
(ft)

wz IL

5.00 2.000 0.00 9.24 0.005.00

10.00 2.000 0.00 8.48 0.005.00

15.00 2.000 0.00 7.71 0.005.00

20.00 2.000 0.00 6.95 0.005.00

25.00 2.000 0.00 6.19 0.005.00

30.00 2.000 0.00 5.43 0.005.00

0.00

IL = 0.00 - No liquefaction
IL between 0.00 and 5 - Liquefaction not probable

IL between 5 and 15 - Liquefaction probable

IL > 15 - Liquefaction certain

Overall potential IL :

:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

5.00 50 0.13 0.23 0.81 0.14 12280.49 0.00 0.00 17.10 0.01 0.0105.00

10.00 35 0.25 0.45 1.04 0.15 8102.10 0.00 0.00 17.10 0.02 0.0245.00

Abbreviations

τav:
p:
Gmax:
α, b:
γ:
ε15:
Nc:
εNc:
Δh:
ΔS:

Average cyclic shear stress
Average stress
Maximum shear modulus (tsf)
Shear strain formula variables
Average shear strain
Volumetric strain after 15 cycles
Number of cycles
Volumetric strain for number of cycles Nc (%)
Thickness of soil layer (in)
Settlement of soil layer (in)

0.034Cumulative settlemetns:

:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)
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:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)

15.00 35 2.20 -0.44 2.000 0.00 0.00 5.00 0.000 0.00

20.00 47 0.13 -1.35 2.000 0.00 0.00 5.00 0.000 0.00

25.00 46 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

30.00 43 0.44 -1.03 2.000 0.00 0.00 5.00 0.000 0.00

Abbreviations

0.000Cumulative settlements:

γ lim:
Fα/N:

γmax:
ev::

Sv-1D:

LDI:

Limiting shear strain (%)
Maximun shear strain factor
Maximum shear strain (%)
Post liquefaction volumetric strain (%)
Estimated vertical settlement (in)
Estimated lateral displacement (ft)

0.00
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SPT BASED LIQUEFACTION ANALYSIS REPORT

:: Input parameters and analysis properties ::

Analysis method:

Fines correction method:

Sampling method:

Borehole diameter:

Rod length:

Hammer energy ratio:

Boulanger & Idriss, 2014

Boulanger & Idriss, 2014

Sampler wo liners

200mm

5.00 ft

1.25

G.W.T. (in-situ):
G.W.T. (earthq.):

Earthquake magnitude Mw:
Peak ground acceleration:
Eq. external load:

Project title : Proposed Parking Structure at Kaiser Riverside Medical Center

Location : 10800 Magnolia Avenue, Riverside, California

2883 East Spring Street, Suite 300

Long Beach, CA 90806

SPT Name: PS-4

57.50 ft

12.50 ft

7.70

0.59 g

0.00 tsf
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Corrected Blow Count N1(60),cs
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Liquefaction

No Liquefaction

F.S. color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

LPI color scheme

Very high risk

High risk

Low risk
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Raw SPT Data
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Vertical Liq. Settlements
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Lateral Liq. Displacements
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:: Overall Liquefaction Assessment Analysis Plots ::
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Test
Depth

(ft)

:: Field input data ::

SPT Field
Value

(blows)

Fines
Content

(%)

Unit
Weight

(pcf)

Infl.
Thickness

(ft)

Can
Liquefy

5.00 27 55.00 137.00 5.00 No

10.00 50 55.00 137.00 5.00 No

15.00 24 55.00 137.00 4.00 Yes

19.00 24 15.00 137.00 1.00 Yes

20.00 47 51.00 124.00 5.00 Yes

25.00 26 51.00 124.00 5.00 No

30.00 22 51.00 128.00 5.00 Yes

35.00 15 51.00 128.00 5.00 No

40.00 45 5.20 111.00 5.00 Yes

45.00 41 5.20 111.00 5.00 Yes

50.00 50 5.20 115.00 5.00 Yes

Abbreviations

Depth:
SPT Field Value:
Fines Content:
Unit Weight:
Infl. Thickness:
Can Liquefy:

Depth at which test was performed (ft)
Number of blows per foot
Fines content at test depth (%)
Unit weight at test depth (pcf)
Thickness of the soil layer to be considered in settlements analysis (ft)
User defined switch for excluding/including test depth from the analysis procedure

:: Cyclic Resistance Ratio (CRR) calculation data ::

CRR7.5Depth
(ft)

SPT
Field
Value

CN CE CB CR CS (N1)60 (N1)60csFC
(%)

σv

(tsf)
uo

(tsf)
σ'vo

(tsf)
Unit

Weight
(pcf)

Δ(Ν1)60m

5.00 27 1.35 1.25 1.15 0.80 1.20 50 56 4.00055.00137.00 0.34 0.00 0.34 0.26 5.61

10.00 50 1.12 1.25 1.15 0.85 1.20 82 88 4.00055.00137.00 0.69 0.00 0.69 0.26 5.61

15.00 24 1.01 1.25 1.15 0.95 1.20 40 46 4.00055.00137.00 1.03 0.00 1.03 0.27 5.61

19.00 24 0.94 1.25 1.15 0.95 1.20 37 40 4.00015.00137.00 1.30 0.00 1.30 0.30 3.26

20.00 47 0.94 1.25 1.15 0.95 1.20 72 78 4.00051.00124.00 1.36 0.00 1.36 0.26 5.61

25.00 26 0.88 1.25 1.15 0.95 1.20 37 43 4.00051.00124.00 1.67 0.00 1.67 0.28 5.61

30.00 22 0.81 1.25 1.15 1.00 1.20 31 37 4.00051.00128.00 1.99 0.00 1.99 0.33 5.61

35.00 15 0.72 1.25 1.15 1.00 1.20 19 25 4.00051.00128.00 2.31 0.00 2.31 0.42 5.61

40.00 45 0.79 1.25 1.15 1.00 1.20 61 61 4.0005.20111.00 2.59 0.00 2.59 0.26 0.00

45.00 41 0.77 1.25 1.15 1.00 1.20 54 54 4.0005.20111.00 2.87 0.00 2.87 0.26 0.00

50.00 50 0.75 1.25 1.15 1.00 1.20 65 65 4.0005.20115.00 3.16 0.00 3.16 0.26 0.00

σv:
uo:

σ'vo:

m:
CN:

CE:

CB:
CR:

CS:

N1(60):
Δ(Ν1)60

N1(60 )cs:

CRR7.5:

Total stress during SPT test (tsf)
Water pore pressure during SPT test (tsf)

Effective overburden pressure during SPT test (tsf)

Stress exponent normalization factor
Overburden corretion factor

Energy correction factor

Borehole diameter correction factor
Rod length correction factor

Liner correction factor

Corrected NSPT to a 60% energy ratio
Equivalent clean sand adjustment

Corected N1(60) value for fines content

Cyclic resistance ratio for M=7.5

Abbreviations
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σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSMSFmax (N1)60csα

5.00 137.00 0.34 0.00 0.34 1.00 0.382 0.92 0.414 1.10 0.636 2.0002.20 561.00

10.00 137.00 0.69 0.00 0.69 0.98 0.378 0.92 0.409 1.10 0.629 2.0002.20 881.00

15.00 137.00 1.03 0.08 0.95 0.97 0.403 0.92 0.437 1.03 0.715 2.0002.20 461.00

19.00 137.00 1.30 0.20 1.10 0.96 0.435 0.92 0.472 0.99 0.807 2.0002.20 401.00

20.00 124.00 1.36 0.23 1.13 0.96 0.442 0.92 0.480 0.98 0.826 2.0002.20 781.00

25.00 124.00 1.67 0.39 1.28 0.94 0.469 0.92 0.509 0.94 0.912 2.0002.20 431.00

30.00 128.00 1.99 0.55 1.45 0.92 0.486 0.92 0.527 0.91 0.981 2.0002.20 371.00

35.00 128.00 2.31 0.70 1.61 0.90 0.496 0.95 0.520 0.93 0.944 2.0001.72 251.00

40.00 111.00 2.59 0.86 1.73 0.88 0.505 0.92 0.548 0.85 1.084 2.0002.20 611.00

45.00 111.00 2.87 1.01 1.85 0.86 0.511 0.92 0.554 0.83 1.122 2.0002.20 541.00

50.00 115.00 3.16 1.17 1.99 0.84 0.512 0.92 0.555 0.81 1.153 2.0002.20 651.00

σv ,eq:

uo ,eq:
σ'vo ,eq:

rd:

α:

CSR :
MSF :

CSR eq ,M=7 .5:
Ksigma:

CSR*:

FS:

Total overburden pressure at test point, during earthquake (tsf)

Water pressure at test point, during earthquake (tsf)
Effective overburden pressure, during earthquake (tsf)

Nonlinear shear mass factor

Improvement factor due to stone columns

Cyclic Stress Ratio
Magnitude Scaling Factor

CSR adjusted for M=7.5
Effective overburden stress factor

CSR fully adjusted (user FS applied) ***

Calculated factor of safety against soi l l iquefaction

Abbreviations

1.30***  User FS:

:: Liquefaction potential according to Iwasaki ::

Depth
(ft)

FS F Thickness
(ft)

wz IL

5.00 2.000 0.00 9.24 0.005.00

10.00 2.000 0.00 8.48 0.005.00

15.00 2.000 0.00 7.71 0.005.00

19.00 2.000 0.00 7.10 0.004.00

20.00 2.000 0.00 6.95 0.001.00

25.00 2.000 0.00 6.19 0.005.00

30.00 2.000 0.00 5.43 0.005.00

35.00 2.000 0.00 4.67 0.005.00

40.00 2.000 0.00 3.90 0.005.00

45.00 2.000 0.00 3.14 0.005.00

50.00 2.000 0.00 2.38 0.005.00

0.00

IL = 0.00 - No liquefaction
IL between 0.00 and 5 - Liquefaction not probable

IL between 5 and 15 - Liquefaction probable

IL > 15 - Liquefaction certain

Overall potential IL :

:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

5.00 50 0.13 0.23 0.82 0.14 12172.61 0.00 0.00 17.10 0.01 0.0105.00
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:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gmax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

10.00 82 0.26 0.46 1.35 0.15 8030.93 0.00 0.00 17.10 0.01 0.0065.00

Abbreviations

τav:
p:
Gmax:
α, b:
γ:
ε15:
Nc:
εNc:
Δh:
ΔS:

Average cyclic shear stress
Average stress
Maximum shear modulus (tsf)
Shear strain formula variables
Average shear strain
Volumetric strain after 15 cycles
Number of cycles
Volumetric strain for number of cycles Nc (%)
Thickness of soil layer (in)
Settlement of soil layer (in)

0.016Cumulative settlemetns:

:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth
(ft)

γlim

(%)
ev

(%)
dz
(ft)

Sv-1D

(in)
(N1)60cs Fα γmax

(%)
FSliq LDI

(ft)

15.00 46 0.19 -1.27 2.000 0.00 0.00 4.00 0.000 0.00

19.00 40 0.87 -0.80 2.000 0.00 0.00 1.00 0.000 0.00

20.00 78 0.00 -4.01 2.000 0.00 0.00 5.00 0.000 0.00

25.00 43 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

30.00 37 1.56 -0.58 2.000 0.00 0.00 5.00 0.000 0.00

35.00 25 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

40.00 61 0.00 -2.51 2.000 0.00 0.00 5.00 0.000 0.00

45.00 54 0.00 -1.92 2.000 0.00 0.00 5.00 0.000 0.00

50.00 65 0.00 -2.86 2.000 0.00 0.00 5.00 0.000 0.00

Abbreviations

0.000Cumulative settlements:

γ lim:
Fα/N:

γmax:
ev::

Sv-1D:

LDI:

Limiting shear strain (%)
Maximun shear strain factor
Maximum shear strain (%)
Post liquefaction volumetric strain (%)
Estimated vertical settlement (in)
Estimated lateral displacement (ft)

0.00
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Site Development Plan Number:

OWNER: Kaiser Foundation Hospitals PHONE: 626.405.6333

Sheet:

JULY 19, 2021

ADDRESS: 393 E. Walnut Street Pasadena, CA 91188

ARCHITECT, ENGINEER, DESIGNER: CO Architects, Michael Baker International, Ridge Landscape Architects, Glumac PHONE: 323.525.0500 (Architect)
ADDRESS: 5055 Wilshire Blvd. 9th Floor, Los Angeles CA 90036 (Architect) 

TYPE OF DEVELOPMENT: XXXXX
LOCATION:  10800 Magnolia Ave. Riverside, CA 92505

ZONE: XXXXX ACCESSOR'S PARCEL NUMBER: 138-470-010 

RIVERSIDE MEDICAL CENTER
SITE PHASING - 1 A 1.20

Phase 1 – Offsite Make Ready
Improvement of off-campus lots at 11510 Magnolia Ave (Fillmore) and 10861 Magnolia Ave (Pep Boys). The Fillmore parking lot will 
accomodate  displacement of staff parking during the construction of the new parking structure and General Contractor parking
during hospital construction. The Pep Boys lot will be improved for use by the General Contractor .
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Site Development Plan Number:
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ARCHITECT, ENGINEER, DESIGNER: CO Architects, Michael Baker International, Ridge Landscape Architects, Glumac PHONE: 323.525.0500 (Architect)
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Phase 2: On-Site Parking Re-Stripe
Re-striping of onsite parking lots to convert all compact and sub-standard parking stalls to standard parking stalls. Convert parking lot 
south of Park Sierra's entry drive into accessible parking lot.

Existing Site Plan

EXISTING PARKING MATRIX
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CITY OF RIVERSIDE

Site Development Plan Number:

OWNER: Kaiser Foundation Hospitals PHONE: 626.405.6333

Sheet:

JULY 19, 2021

ADDRESS: 393 E. Walnut Street Pasadena, CA 91188

ARCHITECT, ENGINEER, DESIGNER: CO Architects, Michael Baker International, Ridge Landscape Architects, Glumac PHONE: 323.525.0500 (Architect)
ADDRESS: 5055 Wilshire Blvd. 9th Floor, Los Angeles CA 90036 (Architect) 

TYPE OF DEVELOPMENT: XXXXX
LOCATION:  10800 Magnolia Ave. Riverside, CA 92505

ZONE: XXXXX ACCESSOR'S PARCEL NUMBER: 138-470-010 

RIVERSIDE MEDICAL CENTER
1" = 100'-0"

SITE PHASING - 3,4 A 1.22

N N

Phase 3 - Shortened Ambulance Drive and Parking Structure Laydown
Shorten the ambulance and patient drop off loop, removing 2 parking stalls.

PHASE 3 PARKING MATRIX
CODE REQ'D: 2,543
PROVIDED: 2,961

PHASE 4 PARKING MATRIX
CODE REQ'D: 2,543
PROVIDED: 2,961

1" = 100'-0"1 PH 3.0
1" = 100'-0"2 PH 4.0

Phase 4 - Temporary Ambulance Drop-off and Upgrade CUP
Install new temporary ambulance drop-off area and canopy.
Upgrades to the Central Utility Plant (CUP) and utility connections from the CUP to the new Hospital Tower location.
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RIVERSIDE MEDICAL CENTER
1" = 100'-0"

SITE PHASING - 5,6 A 1.23

N N

Phase 5 – Temporary Ambulance Drop off and Patient Drop off
New temporary Ambulance Drop off.
New Temporary Patient Drop off.

PHASE 5 PARKING MATRIX
CODE REQ'D: 2,543
PROVIDED: 2,961

PHASE 6 PARKING MATRIX
CODE REQ'D: 2,543
PROVIDED: 3,251

1" = 100'-0"1 PH 5.0
1" = 100'-0"2 PH 6.0

Phase 6 - Hospital New Tower (NT)
(NT), Hospital Tower construction, and correlating site work. The construction sequence and methods are as follows:
Demo and Grading
Sitework - Underground Utilities including relocating outside the building footprint, connections from the CUP to new Hospital Tower, 
and underground tanks.
Shoring and Mass Excavation
NT Underground – Cast-in-place reinforced concrete walls with spread footings, underground utilities, and waterproofing installation
NT Superstructure – Structural steel columns & beams including Sideplate moment frames and reinforced concrete slab on metal 
decks
NT Exterior façade – Glass and Aluminum Curtainwall system with select areas of stick built glass and aluminum storefront system 
and light gauge framed penthouses with metal panels
NT Building Interiors – Light gauge framing and drywall and mechanical, electrical, plumbing and fire protection systems, medical 
equipment, interior specialties & finishes
Landscaping - Planting and site concrete, exterior lighting, signage, site structures, and driveways and parking
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 Technical Memorandum 
TO: City of Riverside DATE: September 3, 2021 

FROM: Michael Baker International SUBJECT: Greenhouse Gas Emissions for the Kaiser 
Permanente Riverside Medical Center 
Expansion Project 

 

PURPOSE 

Kaiser Permanente (Applicant) is proposing the Kaiser Permanente Riverside Medical Center Expansion 
Project (project) in the City of Riverside (City). The project requires California Environmental Quality Act 
(CEQA) review and City approval of a conditional use permit and design review. The purpose of this 
technical memorandum is to evaluate potential greenhouse gas (GHG) impacts resulting from the 
construction and operation of the proposed project. 

PROJECT LOCATION 

The City of Riverside is located in the northwestern portion of Riverside County. The City is bounded on 
the north by the Cities of Jurupa Valley and Grand Terrace, to the east by the City of Moreno Valley, to 
the south by the unincorporated community of Woodcrest, and to the west by the Cities of Corona and 
Norco. 

The main project site is located at 10800 Magnolia Avenue (Assessor’s Parcel Number [APN] 138-470-010) 
and is currently developed as the Kaiser Permanente Riverside Medical Center (Medical Center). Up to 
four off-site temporary staging areas may be utilized for worker parking: east of 10493 Magnolia Avenue 
(Staging Area 1, APN 143-180-028, and Staging Area 2, APN 143-180-032), at 10821 Magnolia Avenue 
(Staging Area 3, APN 142-293-028), and at 11510 Magnolia Avenue (Staging Area 4, APN 132-020-033) 
(Figure 1, Regional Map).   

The approximately 37.5-acre existing Medical Center is located within the La Sierra District of the Magnolia 
Avenue Specific Plan. It is bounded by Magnolia Avenue, Park Sierra Dive and Polk Street while the nearest 
major cross street is La Sierra Avenue (Figure 2, Vicinity Map). Regional access to the project area is 
provided via State Route 91 (SR-91) approximately one-quarter mile to the south. Local access is provided 
via Magnolia Avenue, Polk Street, and Park Sierra Drive. 

PROJECT DESCRIPTION 

Kaiser Permanente is proposing the redevelopment of approximately 15.5 acres of the existing 37.5-acre 
Medical Center in the City of Riverside to expand acute care medical service facilities and ancillary uses 
(proposed project). The expansion of the existing Medical Center is proposed to address the need for 
additional adult single occupancy and neonatal intensive care unit (NICU) beds, increase the capacity of 
operating rooms and interventional radiology, and resolve parking needs and critical functional 
deficiencies in key clinical services, including the emergency department. 
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The expanded facilities and uses would consist of a new, approximately 296,000-square-foot, five-story 
hospital tower, a new two-story diagnostic and treatment (D&T) building, a multi-story 1,200-stall 
aboveground parking structure, and upgrades to the existing central utility plant. The project would also 
include ancillary features such as a new patient drop-off canopy, driveways, walkways, surface parking, 
landscaping, lighting, and signage.  

Existing Conditions 

The existing Medical Center is situated on approximately 37.5 acres and includes four main buildings 
located in the center of the site. The existing buildings are surrounded by surface parking lots and one 
parking structure to the north (see Figure 3, Conceptual Site Plan).  

The existing Medical Center is comprised of four Medical Office Buildings (MOB) located in the center of 
the site and surrounded by surface parking lots, and one parking structure to the north; refer to Table 1, 
Existing Building Dimensions.  The existing facilities contain 226 hospital beds, including 51 single 
occupancy rooms, 78 double occupancy rooms, and 19 NICU rooms. In total, the existing Medical Center 
currently contains 2,556 parking stalls on-site (1,994 standard stalls, 377 compact, 169 (Americans with 
Disabilities Act [ADA] compliant, and 16 van spaces). An existing parking structure is located in the 
northeast portion of the existing Medical Center campus; refer to Table 2, Existing Parking. There are a 
total of eight electric vehicle (EV) charging stations, two of which are ADA accessible. The existing site has 
one bicycle rack at the back of the existing employee parking lot.  

Table 1, Existing Building Dimensions 

Building Sq. Footage # of 
Floors 

Height Beds 
Parking 

Requirements 
Roof Screen Multiplier Stalls 

MOB 1 402,909 5 70'-10" 93'-6" 226 1 per Bed 226 
 1 per 180 SF 219 
 1 per 180 SF 174 

MOB 2 220,000 5 70'-10" 93'-6" 0 1 per 180 SF 1,222 
MOB 3 88,000 3 43'-0" N/A 0 1 per 180 SF 489 
MOB 4 6,027 1 15'-0" N/A 0 1 per 180 SF 34 
Total 716,936      2,364 

Table 2, Existing Parking 
Type # of Decks Height Parking Stalls 

Structure 4 38'-6" Top of Parapet 700 
Surface N/A N/A 1,856 

Total 2,556 

The existing Medical Center supports an operational staff of approximately 3,097 full-time employees and 
generates approximately 2,521 patient visitors per day. 

The Medical Center is accessed through five existing driveways. There are two full-access driveways off of 
Park Sierra Drive, two full-access driveways from Polk Street, and one right-in and right-out driveway off 
of Magnolia Avenue. 

The majority of off-site staging areas are situated on previously developed land that has since been 
cleared and graded (see Figure 1, Regional Map). Invasive weeds and other plants have taken root in 
permeable surfaces and are dispersed intermittently across the staging area parcels. Staging Area 2 [APN 
143-180-032] is developed as a paved parking lot with landscaping. 
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Table 3, Membership Characteristics, provides additional information on the Kaiser Permanente Riverside 
Hospital and local service area in relation to the surrounding hospital network.  

Table 3, Membership Characteristics 

City of Riverside 

Average Distance to Nearest KP Facility 4.8 miles 

Average Drive Time to Nearest KP Facility 9.9 minutes 

County of Riverside (excluding Coachella Valley) 

Average Distance to Nearest KP Facility 6.8 miles 

Average Drive Time to Nearest KP Facility 12 minutes 

Additional Membership Information 

23% of members in Riverside County (excluding Coachella Valley) live in the City of Riverside 
10% of members in Southern California live in Riverside County (excluding Coachella Valley) 
Coachella Valley accounts for 1% of SoCal membership and 8% of Riverside County 
membership 

 
Proposed Project Characteristics 

Hospital Tower and D&T Building 

The proposed tower would be five stories with a subgrade basement. The proposed power would stand 
74.5 feet from ground level to the top of the roof. However, mechanical equipment on the roof would be 
screened by a parapet and screen which would result in a total building height of 89.5 feet. The proposed 
tower would provide an additional 152 acute care beds, consisting of 116 single occupancy rooms and 36 
NICU rooms. The proposed tower would also include new emergency and surgical departments, 8 
operating rooms, 58 emergency department treatment bays, and other hospital related functions, 
including an inpatient pharmacy. A rotunda connecting the new tower to the existing Medical Center and 
various outdoor seating areas with meandering pathways and landscaping would also be constructed (see 
Figure 3, Conceptual Site Plan).  

The D&T building would be two stories, approximately 34 feet tall to the parapet top, and constructed 
adjacent to the northwestern side of the proposed hospital tower. The D&T building would provide direct 
support to the new emergency and surgical departments as well as expanded diagnostic services and 
interventional radiology treatment. Upgrades to the existing central utility plant and utility connections 
from the central utility plant to the new buildings would also be required.   

Parking Facilities 

As part of the proposed project, a new parking structure with five stories and rooftop parking would be 
constructed in the southeast corner of the project site. The maximum proposed height of the parking 
structure would be 70 feet above the ground surface. The parking structure would include approximately 
2,500 square feet of interior office space. The parking structure would be constructed over an existing 
parking lot and modifications would be made to some of the on-site surface parking lots. In total, 1,200 
new parking spaces are proposed. All parking would be provided in conformance with City parking 
regulations and with respect for the site being in a transit priority area.  
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Existing Medical Center Modifications 

As part of the proposed project, the 19 NICU beds at the existing Medical Center would be delicensed and 
the area would remain as expanded inpatient services for the labor and delivery department. 

Sustainability and Energy-Saving Features 

In accordance with Kaiser Permanente’s long-term environmental stewardship goals, the proposed 
facilities would be constructed in accordance with the rating system and performance standards to 
achieve a minimum of Gold certification under the Leadership in Energy and Environmental Design (LEED) 
Program. The LEED rating system and certification was developed by the US Green Building Council and 
serves as a guide for the design, construction, and operation of sustainable green buildings. Buildings are 
awarded points for environmentally significant practices and sustainable features.  

Because the LEED certification program does not include parking structures, the proposed parking 
structure would be designed and constructed in accordance with the rating system and performance 
standards for certification under the Green Garage Certification Program, which is the parking industry’s 
equivalent of LEED certification, provided by the Green Parking Council, an affiliate of the International 
Parking Institute.  

The project would also be designed to meet or exceed requirements of the most current version of the 
Title 24 and CALGreen Building Codes. Energy-saving features incorporated into the proposed 
development are anticipated to include drought-tolerant landscaping, low water and recycled water 
irrigation systems,  energy-saving lighting, mechanical systems, low-flow plumbing fixtures and fittings, 
and transportation-related sustainability features, such as EV charging stations and bicycle facilities.  

Transportation Demand Management Plan 

A transportation demand management (TDM) plan would be developed for the project to identify feasible 
strategies that result in a more efficient use of transportation resources to help relieve traffic congestion, 
parking demand, and transportation-related air emissions. The TDM plan would guide the efficient use of 
the existing transportation system and confirm that the transportation-related sustainability features 
proposed for the project are designed to maximize sustainable transportation usage. The TDM plan would 
identify different services, facilities, and actions that combined would result in a reduction of single-
occupant vehicle trips and/or emissions. These measures may include employee incentives for rideshare 
or use of public transportation, EV charging stations, and bicycle facilities.  

Operations 

The proposed project would result in the addition of 152 new beds requiring the support of an operational 
staff of approximately 746 full-time employees. The employees would work in three shifts: day, evening, 
and night. The day shift supports approximately 439 employees, evening shift approximately 89 
employees, and night shift approximately 218 employees. The expanded facilities would generate 
approximately 535 additional patient visitors per day. 

Utilities 

Water 

Public water service would be provided by the City’s public water system via connection to existing 
pipelines on Magnolia Avenue. Waterline and storage upgrades are not required to supply water to the 
project as the existing water system has adequate capacity to serve the project. 
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Sewer 

Wastewater treatment for the project would be provided by the City. The proposed project would connect 
to an existing 21-inch sewer line located on Magnolia Avenue. Expansion or improvements to the City’s 
sewer system is not required as the existing sewer system has adequate capacity to serve the project.  

Stormwater Facilities  

The proposed project area is predominantly paved in its existing condition. Approximately 10 percent of 
the total site would be landscaped.  The proposed project would maintain existing on-site drainage 
patterns and be designed to utilize LID bioretention and biotreatment BMPs and landscaping features to 
redirect, capture, and treat surface runoff from new development prior to entering the existing storm 
drain system in Park Sierra Street and Magnolia Avenue. Roof runoff from new buildings would drain into 
landscaped areas prior to entering the existing storm drain system. No increase in stormwater runoff is 
anticipated with the implementation of the proposed project and no off-site improvements to the existing 
stormwater system would be required.  

Electricity 

Riverside Public Utilities currently provides electrical services to the project site. All electrical lines would 
be undergrounded and would connect to existing connections at the corner of Magnolia Avenue and Polk 
Street.  

Construction 

Construction Phases and Schedule 

Project construction would occur over an approximate 58-month time frame in two major build phases 
comprising seven subphases. Construction of the proposed project has two major phases: one for the 
parking structure and the other for the new hospital tower and D&T building. Table 4, Construction 
Phases, describes the activities undertaken in each of the two major construction phases and seven 
subphases.  
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Table 4, Construction Phases 

Phase Description Activities 
Construction 

Duration 
(Months) 

Phases 1-3 
Make Ready – 

Parking 
Structure 

Phases 1 and 2 include reconfiguring the 
existing hospital ambulance driveway and 

hospital patient drop-off area.  
A temporary patient drop-off canopy for the 
hospital and a new patient drop-off area for 

MOB 2 will be constructed as part of Phase 2.  
Following the opening of the new patient 

drop-off areas, parking reconfiguration and 
restriping of the ADA parking spots south of 

MOB 3 and MOB 2 patient drop-off area 
would be performed as part of Phase 3.  

6 

Phase 4 Parking 
Structure 

Phase 4 would involve establishing parking 
structure laydown areas, demolition of 

existing surface parking, grading, construction 
of the cast-in-place concrete building 

structure, construction of the interior 2,500 
square feet of office space on the first level, 

and exterior screening elements. 

12 

Phase 5 
New 

Ambulance 
Driveway 

Phase 5 involves the reconfiguration of the 
existing hospital ambulance egress and the 
construction of the new emergency vehicle 

driveway that will provide access from 
Magnolia Avenue. 

4 

Phases 6-7 

New Hospital 
Tower, D&T 
Building and 
Entry Plaza 

Construction 

Phases 6 and 7 involve construction of the 
new hospital tower and correlating interior 

and exterior site work, D&T building, 
upgrades to the existing central utility plant, 

utility connections from the central utility 
plant to the new hospital tower and 

undergrounding of existing aboveground 
utilities, construction of a new patient entry 

and drop-off canopy, reconfigured driveways, 
and landscaping. 

36 

The construction sequences would be as follows: demolition and grading, underground utility work, 
construction of building structure, interior buildout, exterior façade work, and final site work such as 
paving, coating, finishing, and/or landscaping. Construction equipment would be delivered to the site on 
low-bed trucks (e.g., on boom trucks) unless the equipment can be driven to the site. All construction 
equipment and materials would be stored on-site in designated staging and laydown areas. 

It is anticipated that the work would be completed between the hours of 7:00 a.m. and 7:00 p.m. on 
weekdays and between the hours 8:00 a.m. and 5:00 p.m. on Saturdays in accordance with the 
construction time limitations in the City’s Municipal Code Section 7.35.020(G).   
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Earthwork and Grading 

The majority of earthwork would be required during the construction of the basement for the new 
hospital tower. The total depth of excavation for the basement construction is anticipated to be up to 20 
feet below the existing ground surface. Project earthwork would require approximately 70,650 cubic yards 
of cut and 18,500 cubic yards of fill; thus, approximately 52,150 cubic yards of soil export would be 
required. The demolished material would be disposed of at an approved landfill facility approximately 5 
miles from the project site and the exported soil would be dumped at an approved landfill facility 
approximately 17 miles from the project site.   

Grading would be accomplished with scrapers, motor graders, water trucks, dozers, and compaction 
equipment. Building materials would be off-loaded and installed using small cranes, boom trucks, forklifts, 
rubber-tired loaders, rubber-tired backhoes, and other small- to medium-sized construction equipment 
as needed.  

Demolition and New Construction  

Demolition and construction would be accomplished with cranes, dozers, and other heavy equipment. 
Waste materials would be uploaded onto large trucks using small cranes, forklifts, and other construction 
equipment as needed. Pile driving would not be required for new building construction.  

ENVIRONMENTAL SETTING 

The natural process through which heat is retained in the troposphere is called the “greenhouse effect.”1  
The greenhouse effect traps heat in the troposphere through a threefold process as follows: Short wave 
radiation emitted by the Sun is absorbed by the Earth; the Earth emits a portion of this energy in the form 
of long wave radiation; and GHG in the upper atmosphere absorb this long wave radiation and emit this 
long wave radiation into space and toward the Earth.  This “trapping” of the long wave (thermal) radiation 
emitted back toward the Earth is the underlying process of the greenhouse effect. 

The most abundant GHGs are water vapor and carbon dioxide (CO2).  Many other trace gases have greater 
ability to absorb and re-radiate long wave radiation; however, these gases are not as plentiful.  For this 
reason, and to gauge the potency of GHGs, scientists have established a Global Warming Potential (GWP) 
for each GHG based on its ability to absorb and re-radiate long wave radiation.  GHGs normally associated 
with development projects include the following:2 

Water Vapor (H2O).  Although water vapor has not received the scrutiny of other GHGs, it is the primary 
contributor to the greenhouse effect.  Natural processes, such as evaporation from oceans and rivers, and 
transpiration from plants, contribute 90 percent and 10 percent of the water vapor in our atmosphere, 
respectively.  The primary human related source of water vapor comes from fuel combustion in motor 
vehicles; however, it does not contribute a significant amount (less than one percent) to atmospheric 
concentrations of water vapor.  The Intergovernmental Panel on Climate Change (IPCC), which is a United 
Nations body for assessing the science related to climate change, has not determined a GWP for water 
vapor. 

Carbon Dioxide (CO2).  Carbon dioxide is primarily generated by fossil fuel combustion in stationary and 
mobile sources.  Due to the emergence of industrial facilities and mobile sources in the past 250 years, 

 
1  The troposphere is the bottom layer of the atmosphere, which varies in height from the Earth’s surface to 10 to 12 kilometers. 
2  All GWPs are given as 100-year GWP. Generally, GWPs were obtained from the Intergovernmental Panel on Climate Change 

(IPCC) Fourth Assessment Report (AR4), with the addition of GWPs from the IPCC’s Fifth Assessment Report for fluorinated 
GHGs that did not have GWPs in the AR4. 
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CO2 emissions from fossil fuel combustion increased by a total of 3.7 percent between 1990 and 2018.3  
CO2 is the most widely emitted GHG and is the reference gas (GWP of 1) for determining GWPs for other 
GHGs. 

Methane (CH4).  Methane is emitted from biogenic sources, incomplete combustion in forest fires, 
landfills, manure management, and leaks in natural gas pipelines.  The United States’ top three methane 
sources are landfills, natural gas systems, and enteric fermentation.  Methane is the primary component 
of natural gas, used for space and water heating, steam production, and power generation.  The GWP of 
methane is 25. 

Nitrous Oxide (N2O).  Nitrous oxide is produced by both natural and human related sources. Primary 
human related sources include agricultural soil management, animal manure management, sewage 
treatment, mobile and stationary combustion of fossil fuels, adipic acid production, and nitric acid 
production.  The GWP of nitrous oxide is 298. 

Hydrofluorocarbons (HFCs). Typically used as refrigerants for both stationary refrigeration and mobile air 
conditioning, use of HFCs for cooling and foam blowing is increasing, as the continued phase out of 
chlorofluorocarbons (CFCs) and HCFCs gains momentum. The 100-year GWP of HFCs range from 12 for 
HFC-161 to 14,800 for HFC-23. 

Perfluorocarbons (PFCs).  PFCs are compounds consisting of carbon and fluorine and are primarily created 
as a byproduct of aluminum production and semiconductor manufacturing. PFCs are potent GHGs with a 
GWP several thousand times that of CO2, depending on the specific PFC.  Another area of concern 
regarding PFCs is their long atmospheric lifetime (up to 50,000 years).  The GWP of PFCs range from 7,390 
to 12,200. 

Sulfur hexafluoride (SF6).  SF6 is a colorless, odorless, nontoxic, nonflammable gas.  SF6 is the most potent 
GHG that has been evaluated by the IPCC with a GWP of 22,800.  However, its global warming contribution 
is not as high as the GWP would indicate due to its low mixing ratio compared to CO2 (4 parts per trillion 
[ppt] in 1990 versus 365 ppm, respectively). 

In addition to the six major GHGs discussed above (excluding water vapor), many other compounds have 
the potential to contribute to the greenhouse effect.  Some of these substances were previously identified 
as stratospheric ozone (O3) depletors; therefore, their gradual phase out is currently in effect.  The 
following is a listing of these compounds: 

Hydrochlorofluorocarbons (HCFCs).  HCFCs are solvents, similar in use and chemical composition to CFCs.  
The main uses of HCFCs are for refrigerant products and air conditioning systems. As part of the Montreal 
Protocol, all developed countries that adhere to the Montreal Protocol are subject to a consumption cap 
and gradual phase out of HCFCs.  The United States is scheduled to achieve a 100 percent reduction to 
the cap by 2030.  The 100-year GWPs of HCFCs range from 77 for HCFC-123 to 2,310 for HCFC-142b. 

1,1,1 trichloroethane.  1,1,1 trichloroethane or methyl chloroform is a solvent and degreasing agent 
commonly used by manufacturers.  The GWP of methyl chloroform is 146 times that of CO2. 

Chlorofluorocarbons (CFCs).  CFCs are used as refrigerants, cleaning solvents, and aerosols spray 
propellants. CFCs were also part of the U.S. Environmental Protection Agency’s (EPA) Final Rule (57 
Federal Register [FR] 3374) for the phase out of O3 depleting substances.  Currently, CFCs have been 
replaced by HFCs in cooling systems and a variety of alternatives for cleaning solvents.  Nevertheless, CFCs 

 
3   United States Environmental Protection Agency, Inventory of United States Greenhouse Gas Emissions and Sinks 1990 to 2018, 

2020, https://www.epa.gov/sites/production/files/2020-04/documents/us-ghg-inventory-2020-main-text.pdf, accessed 
February 24, 2021. 
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remain suspended in the atmosphere contributing to the greenhouse effect.  CFCs are potent GHGs with 
100-year GWPs ranging from 4,750 for CFC-11 to 14,400 for CFC-13. 

REGULATORY SETTING 

Federal 

To date, no national standards have been established for nationwide GHG reduction targets, nor have any 
regulations or legislation been enacted specifically to address climate change and GHG emissions 
reduction at the project level.  Various efforts have been promulgated at the federal level to improve fuel 
economy and energy efficiency to address climate change and its associated effects. 

Energy Independence and Security Act of 2007.  The Energy Independence and Security Act of 2007 
(December 2007), among other key measures, requires the following, which would aid in the reduction of 
national GHG emissions: 

• Increase the supply of alternative fuel sources by setting a mandatory Renewable Fuel Standard 
requiring fuel producers to use at least 36 billion gallons of biofuel in 2022. 

• Set a target of 35 miles per gallon for the combined fleet of cars and light trucks by model year 
2020 and direct the National Highway Traffic Safety Administration (NHTSA) to establish a fuel 
economy program for medium- and heavy-duty trucks and create a separate fuel economy 
standard for work trucks. 

• Prescribe or revise standards affecting regional efficiency for heating and cooling products and 
procedures for new or amended standards, energy conservation, energy efficiency labeling for 
consumer electronic products, residential boiler efficiency, electric motor efficiency, and home 
appliances. 

U.S. Environmental Protection Agency Endangerment Finding.  The U.S. Environmental Protection 
Agency’s (EPA) authority to regulate GHG emissions stems from the U.S. Supreme Court decision in 
Massachusetts v. EPA (2007).  The Supreme Court ruled that GHGs meet the definition of air pollutants 
under the existing Clean Air Act and must be regulated if these gases could be reasonably anticipated to 
endanger public health or welfare.  Responding to the Court’s ruling, the EPA finalized an endangerment 
finding in December 2009.  Based on scientific evidence it found that six GHGs (CO2, CH4, N2O, 
hydrofluorocarbons [HFCs], perfluorocarbons [PFCs], and sulfur hexafluoride [SF6]) constitute a threat to 
public health and welfare.  Thus, it is the Supreme Court’s interpretation of the existing Act and the EPA’s 
assessment of the scientific evidence that form the basis for the EPA’s regulatory actions. 

Presidential Executive Order 13783.  Presidential Executive Order 13783, Promoting Energy Independence 
and Economic Growth (March 28, 2017), orders all federal agencies to apply cost-benefit analyses to 
regulations of GHG emissions and evaluations of the social cost of carbon, nitrous oxide, and methane. 

State 

Various statewide and local initiatives to reduce the State’s contribution to GHG emissions have raised 
awareness that, even though the various contributors to and consequences of global climate change are 
not yet fully understood, global climate change is under way, and there is a real potential for severe 
adverse environmental, social, and economic effects in the long term.  

Executive Order S-3-05. Executive Order S-3-05 set forth a series of target dates by which statewide 
emissions of GHGs would be progressively reduced, as follows: 

• By 2010, reduce GHG emissions to 2000 levels; 
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• By 2020, reduce GHG emissions to 1990 levels; and 
• By 2050, reduce GHG emissions to 80 percent below 1990 levels. 

The Executive Order directed the secretary of the California Environmental Protection Agency (Cal/EPA) 
to coordinate a multi-agency effort to reduce GHG emissions to the target levels. The secretary also 
submits biannual reports to the governor and California Legislature describing the progress made toward 
the emissions targets, the impacts of global climate change on California’s resources, and mitigation and 
adaptation plans to combat these impacts. To comply with the executive order, the secretary of Cal/EPA 
created the California Climate Action Team, made up of members from various State agencies and 
commissions. The team released its first report in March 2006. The report proposed to achieve the targets 
by building on the voluntary actions of California businesses, local governments, and communities and 
through State incentive and regulatory programs. Since 2016, the team’s progress has been tracked 
annually through the Climate Action Team Report Card, and the most recent Report Card documents 
reductions of 76 MMTCO2e that occurred in 2019.  

Executive Order S-13-08. Executive Order S-13-08 seeks to enhance the State’s management of climate 
impacts including sea level rise, increased temperatures, shifting precipitation, and extreme weather 
events by facilitating the development of the State’s first climate adaptation strategy. This Executive Order 
requires development of climate adaptation strategies and results in consistent guidance from experts on 
how to address climate change impacts in the State of California. 

Assembly Bill 1493. AB 1493 (also known as the Pavley Bill) requires that CARB develop and adopt, by 
January 1, 2005, regulations that achieve “the maximum feasible reduction of GHG emitted by passenger 
vehicles and light-duty trucks and other vehicles determined by CARB to be vehicles whose primary use is 
noncommercial personal transportation in the State.” To meet the requirements of AB 1493, CARB 
approved amendments to the California Code of Regulations (CCR) in 2004 by adding GHG emissions 
standards to California’s existing standards for motor vehicle emissions. Amendments to CCR Title 13, 
Sections 1900 and 1961 and adoption of 13 CCR Section 1961.1 require automobile manufacturers to 
meet fleet-average GHG emissions limits for all passenger cars, light-duty trucks within various weight 
criteria, and medium-duty weight classes for passenger vehicles (i.e., any medium-duty vehicle with a 
gross vehicle weight rating less than 10,000 pounds that is designed primarily to transport people), 
beginning with the 2009 model year. Emissions limits are reduced further in each model year through 
2016. The near-term standards were intended to achieve a reduction of about 22 percent in GHG 
emissions compared to the emissions from the 2002 fleet, while the mid-term standards were intended 
to achieve a reduction of about 30 percent. 

Assembly Bill 32 (California Global Warming Solutions Act of 2006). The California Legislature passed the 
California Global Warming Solutions Act of 2006 (AB 32; California Health and Safety Code Division 25.5, 
Sections 38500 - 38599). AB 32 establishes regulatory, reporting, and market mechanisms to achieve 
quantifiable reductions in GHG emissions and establishes a cap on statewide GHG emissions. AB 32 
requires that statewide GHG emissions be reduced to 1990 levels by 2020. AB 32 specifies that regulations 
adopted in response to AB 1493 should be used to address GHG emissions from vehicles. However, AB 32 
also includes language stating that if the AB 1493 regulations cannot be implemented, then CARB should 
develop new regulations to control vehicle GHG emissions under the authorization of AB 32. 

Senate Bill 32 (SB 32). Signed into law on September 2016, SB 32 codifies the 2030 GHG reduction target 
in Executive Order B-30-15, which established an interim statewide GHG reduction target of 40 percent 
below 1990 levels by 2030. The bill authorizes CARB to adopt an interim GHG emissions level target to be 
achieved by 2030. CARB also must adopt rules and regulations in an open public process to achieve the 
maximum, technologically feasible, and cost-effective GHG reductions. 
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Executive Order S-1-07. Executive Order S-1-07 proclaims that the transportation sector is the main source 
of GHG emissions in California, generating more than 40 percent of statewide emissions. It establishes a 
goal to reduce the carbon intensity of transportation fuels sold in California by at least ten percent by 
2020. This order also directs CARB to determine whether this Low Carbon Fuel Standard (LCFS) could be 
adopted as a discrete early-action measure as part of the effort to meet the mandates in AB 32. The 
development of the 2017 Scoping Plan Update has identified the LCFS as a regulatory measure to reduce 
GHG emissions to meet the 2030 emissions target. In calculating statewide emissions and targets, the 
2017 Scoping Plan Update has assumed the LCFS be extended to an 18-percent reduction in carbon 
intensity beyond 2020. On September 27, 2018, CARB approved a rulemaking package that amended the 
Low Carbon Fuel Standard to relax the 2020 carbon intensity reduction from 10 percent to 7.5 percent 
and to require a carbon intensity reduction of 20 percent by 2030. 

Senate Bill 100 (SB 100). As an update of the California’s Renewables Portfolio Standard (RPS), SB 100 
(Chapter 312, Statutes of 2018) requires that retail sellers and local publicly owned electric utilities 
procure a minimum quantity of electricity products from eligible renewable energy resources so that the 
total kilowatt-hours (kWh) of those products sold to their retail end-use customers achieve 44 percent of 
retail sales by December 31, 2024, 52 percent by December 31, 2027, 60 percent by December 31, 2030, 
and 100 percent by December 31, 2045. The bill requires the California Public Utilities Commission (CPUC), 
CEC, state board, and all other state agencies to incorporate that policy into all relevant planning. In 
addition, SB 100 requires the CPUC, CEC, and state board to utilize programs authorized under existing 
statutes to achieve that policy and, as part of a public process, issue a joint report to the Legislature by 
January 1, 2021, and every 4 years thereafter, that includes specified information relating to the 
implementation of the policy. 

CARB Scoping Plan. On December 11, 2008, CARB adopted its Scoping Plan, which functions as a roadmap 
to achieve the California GHG reductions required by AB 32 through subsequently enacted regulations. 
CARB’s Scoping Plan contains the main strategies California would implement to reduce the projected 
2020 “Business-as-Usual” (BAU) emissions to 1990 levels, as required by AB 32. These strategies are 
intended to reduce CO2e emissions by 174 million metric tons. This reduction of 42 million metric tons 
carbon dioxide equivalent (MTCO2e), or almost ten percent from 2002 to 2004 average emissions, would 
be required despite the population and economic growth forecasted through 2020. 

CARB’s Scoping Plan calculated 2020 BAU emissions as those expected to occur in the absence of any GHG 
reduction measures. The 2020 BAU emissions estimate was derived by projecting emissions from a past 
baseline year using growth factors specific to each of the different economic sectors (e.g., transportation, 
commercial and residential, industrial, etc.). CARB used three-year average emissions, by sector, for 2002 
to 2004 to forecast emissions to 2020. When CARB’s Scoping Plan process was initiated, 2004 was the 
most recent year for which actual data was available. The measures described in CARB’s Scoping Plan are 
intended to reduce the projected 2020 BAU to 1990 levels, as required by AB 32. 

AB 32 requires CARB to update the Scoping Plan at least once every five years. CARB adopted the first 
major update to the Scoping Plan on May 22, 2014. The updated Scoping Plan summarizes recent science 
related to climate change, including anticipated impacts to California and the levels of GHG reduction 
necessary to likely avoid risking irreparable damage. It identifies the actions California has already taken 
to reduce GHG emissions and focuses on areas where further reductions could be achieved to help meet 
the 2020 target established by AB 32. The Scoping Plan update also looks beyond 2020 toward the 2050 
goal, established in Executive Order S-3-05, and observes that “a mid-term statewide emission limit will 
ensure that the State stays on course to meet our long-term goal.” The Scoping Plan update did not 
establish or propose any specific post-2020 goals, but identified such goals in water, waste, natural 
resources, clean energy, transportation, and land use. 
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On January 20, 2017, CARB released the proposed Second Update to the Scoping Plan, which identifies 
the State’s post-2020 reduction strategy. The Second Update was approved on December 14, 2017 and 
reflects the 2030 target of a 40 percent reduction below 1990 levels, set by Executive Order B-30-15 and 
codified by SB 32.  The 2017 Scoping Plan Update establishes a new statewide emissions limit of 260 
million MTCO2e for the year 2030, which corresponds to a 40 percent decrease in 1990 levels by 2030. 
The 2017 Scoping Plan Update contains the following goals: 

1. SB 350 
• Increases renewable electricity procurement goal from 33 percent to 50 percent by 2030. 
• Doubling of energy efficiency savings by 2030. 

2. Low Carbon Fuel Standard (LCFS) 
• Increased stringency (reducing carbon intensity 18 percent by 2030, up from 10 percent in 

2020). 

3. Mobile Source Strategy (Cleaner Technology and Fuels Scenario) 
• Maintaining existing GHG standards for light- and heavy-duty vehicles. 
• Put 4.2 million zero-emission vehicles (ZEVs) on the roads. 
• Increase ZEV buses, delivery and other trucks. 

4. Sustainable Freight Action Plan 
• Improve freight system efficiency. 
• Maximize use of near-zero emission vehicles and equipment powered by renewable energy. 
• Deploy over 100,000 zero-emission trucks and equipment by 2030. 

5. Short-Lived Climate Pollutant (SLCP) Reduction Strategy 
• Reduce emissions of methane and hydrofluorocarbons 40 percent below 2013 levels by 2030. 
• Reduce emissions of black carbon 50 percent below 2013 levels by 2030. 

6. SB 375 Sustainable Communities Strategies 
• Increased stringency of 2035 targets. 

7. Post-2020 Cap-and-Trade Program  
• Declining caps, continued linkage with Québec, and linkage to Ontario, Canada. 
• CARB will look for opportunities to strengthen the program to support more air quality co-

benefits, including specific program design elements. 

8. 20 percent reduction in GHG emissions from the refinery sector. 

9. By 2018, develop Integrated Natural and Working Lands Action Plan to secure California’s land 
base as a net carbon sink. 

Senate Bill 375.  Acknowledging the relationship between land use planning and transportation sector 
GHG emissions, SB 375 was passed by the State Assembly on August 25, 2008 and signed by the Governor 
on September 30, 2008. The legislation links regional planning for housing and transportation with the 
GHG reduction goals outlined in AB 32. Reductions in GHG emissions can be achieved by, for example, 
locating employment opportunities close to transit. Under SB 375, each Metropolitan Planning 
Organization (MPO) is required to adopt a Sustainable Communities Strategy (SCS) to encourage compact 
development that reduces passenger vehicle miles traveled (VMT) and trips so the region can meet a 
target, created by CARB, for reducing GHG emissions. If the SCS is unable to achieve the regional GHG 
emissions reduction targets, then the MPO is required to prepare an alternative planning strategy that 
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shows how the GHG emissions reduction target can be achieved through alternative development 
patterns, infrastructure, and/or transportation measures. 

Regional 

2020–2045 RTP/SCS 

On September 3, 2020, the Regional Council of Southern California Association of Governments (SCAG) 
formally adopted The 2020-2045 Regional Transportation Plan/Sustainable Communities Strategy of the 
Southern California Association of Governments – Connect SoCal (2020–2045 RTP/SCS).  The SCS portion 
of the 2020-2045 RTP/SCS highlights strategies for the region to reach the regional target of reducing 
GHGs from autos and light-duty trucks by 8 percent per capita by 2020, and 19 percent by 2035 (compared 
to 2005 levels). Specially, these strategies are: 

• Focus growth near destinations and mobility options; 
• Promote diverse housing choices; 
• Leverage technology innovations; 
• Support implementation of sustainability policies; and 
• Promote a green region. 

Furthermore, the 2020-2045 RTP/SCS discusses a variety of land use tools to help achieve the state-
mandated reductions in GHG emissions through reduced per capita vehicle miles traveled (VMT).  Some 
of these tools include center focused placemaking, focusing on priority growth areas, job centers, transit 
priority areas, as well as high quality transit areas and green regions. 

Local 

Riverside General Plan 2025 

The Riverside General Plan 2025 (General Plan) is intended to implement the community’s vision for what 
Riverside can be by guiding decisions and actions and allowing for strategic planning.  Specific to GHG 
emissions, the General Plan Air Quality Element identifies the role the City can play in reducing global 
warming.  The following are relevant objectives and policies from the Air Quality Element. 

• Objective AQ-1: Adopt land use policies that site polluting facilities away from sensitive receptors 
and vice versa; improve job-housing balance; reduce vehicle miles traveled and length of work 
trips; and improve the flow of traffic. 

o Policy AQ-1.11: Locate public facilities and services so that they further enhance job creation 
opportunities. 

o Policy AQ-1.15: Establish land use patterns that reduce the number and length of motor 
vehicle trips and promote alternative modes of travel. 

o Policy AQ-1.20: Create the maximum possible opportunities for bicycles as an alternative 
work transportation mode 

• Objective AQ-2: Reduce air pollution by reducing emissions from mobile sources. 

o Policy AQ-2.3: Cooperate with local, regional, State and Federal jurisdictions to reduce vehicle 
miles traveled (VMT) and motor vehicle emissions through job creation in job-poor areas. 

o Policy AQ-2.6: Develop trip reduction plans that promote alternative work schedules, 
ridesharing, telecommuting and work-at-home programs, employee education and 
preferential parking. 
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• Objective AQ-8: Make sustainability and global warming education a priority for the City’s effort 
to protect public health and achieve state and federal clean air standards. 

o Policy AQ-8.4: Develop a Climate Action Plan that sets a schedule to complete an inventory 
of municipal and private greenhouse gas (GHG) emissions, sets targets for reductions and 
methodologies to reach targets. 

o Policy AQ-8.10: Establish the 1990 GHG emission baseline for the City government on a per 
capita basis by the end of 2008.  

o Policy AQ-8.11: Implement a climate action plan that will reduce GHG emissions by 7% of the 
1990 municipal baseline by 2012. 

o Policy AQ-8.12: Develop a calculation for and establish the 1990 GHG emissions baseline on 
a per capital basis for the City of Riverside as a geographic locale by the end of 2009. 

o Policy AQ-8.13: Utilizing the City boundaries as defined in 2008, implement a climate action 
plan to reduce GHG emissions by 7% of the 1990 City baseline by 2012. 

o Policy AQ-8.14: Establish programs that comply with the South Coast Air Quality Management 
District (AQMD) and the City’s General Plan 2025 to increase the quality of air in Riverside. 

o Policy AQ-8.15: Aggressively support programs at the AQMD that reduce GHG and particulate 
matter generation in the Los Angeles and Orange County regions to improve air quality and 
reduce pollution in Riverside. 

Magnolia Avenue Specific Plan 

The project is located within the La Sierra District of the Magnolia Avenue Specific Plan (Specific Plan; 
dated November 10, 2009).  The vision for the Specific Plan is to designate Magnolia Avenue as a four-
lane arterial and a transit corridor; create new zoning categories that promote mixed-use development; 
condense retail uses into specific areas; develop clear boundaries for districts along the corridor; and 
revise zoning provisions to be specific to each district. 

Riverside Restorative Growthprint 

The Riverside Restorative Growthprint (dated January 2016) consists of the City’s Economic Prosperity 
Action Plan and Climate Action Plan (CAP), which work in conjunction to spur entrepreneurship and smart 
growth while advancing the City’s GHG emission reduction goals through the year 2035.  The CAP 
prioritizes the implementation of policies that enable the City to fulfill the requirements of State 
initiatives, Assembly Bill 32 and Senate Bill 375.  The CAP includes a baseline GHG inventory for local 
government operations and for the community as a whole and establishes emission reduction targets 
consistent with State law.  Through stakeholder engagement and cost-benefit analysis, the CAP resulted 
in strategies, measures, and actions for reducing emissions that align with the City’s planning priorities 
and its vision of a future economy based on clean, green businesses and business practices. 

CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA) THRESHOLDS 

Based on Appendix G of the State CEQA Guidelines, a project may have a significant adverse impact related 
to air quality if it would do any of the following: 

• Generate greenhouse gas emissions, either directly or indirectly, that may have a significant 
impact on the environment (refer to Impact Statement GHG-1); and/or 
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• Conflict with an applicable plan, policy or regulation adopted for the purpose of reducing the 
emissions of greenhouse gases (refer to Impact Statement GHG-2). 

METHODOLOGY 

Amendments to CEQA Guidelines Section 15064.4 were adopted to assist lead agencies in determining 
the significance of the impacts of GHG emissions.  Consistent with existing CEQA practice, Section 15064.4 
gives lead agencies the discretion to determine whether to assess those emissions quantitatively or 
qualitatively.  The amendments do not establish a threshold of significance; rather, lead agencies are 
granted discretion to establish significance thresholds for their respective jurisdictions, including looking 
to thresholds developed by other public agencies or suggested by other experts, such as the California Air 
Pollution Control Officers Association (CAPCOA), so long as any threshold chosen is supported by 
substantial evidence (see CEQA Guidelines Section 15064.7(c)).  The California Natural Resources Agency 
(CNRA) has also clarified that the CEQA Guidelines amendments focus on the effects of GHG emissions as 
cumulative impacts, and therefore GHG emissions should be analyzed in the context of CEQA’s 
requirements for cumulative impact analyses (see CEQA Guidelines Section 15064(h)(3)).4  A project’s 
incremental contribution to a cumulative impact can be found not cumulatively considerable if the project 
would comply with an approved plan or mitigation program that provides specific requirements to avoid 
or substantially lessen the cumulative problem within the geographic area of the project.5 

The City has not adopted a numerical significance threshold for assessing impacts related to GHG 
emissions.  Nor have the South Coast Air Quality Management District (SCAQMD), CARB, or any other 
State or regional agency adopted a numerical significance threshold for assessing GHG emissions that is 
applicable to the project.  Since there is no applicable adopted or accepted numerical threshold of 
significance for GHG emissions, the methodology for evaluating the project’s impacts related to GHG 
emissions focuses on its consistency with Statewide, regional, and local plans adopted for the purpose of 
reducing and/or mitigating GHG emissions.  This evaluation of consistency with such plans is the sole basis 
for determining the significance of the project’s GHG-related impacts on the environment. 

Notwithstanding, for informational purposes, the analysis also calculates the amount of GHG emissions 
that would be attributable to the project using recommended air quality models, as described below.  The 
primary purpose of quantifying the project’s GHG emissions is to satisfy CEQA Guidelines Section 
15064.4(a), which calls for a good-faith effort to describe and calculate emissions.  The estimated 
emissions inventory is also used to determine if there would be a reduction in the project’s incremental 
contribution of GHG emissions as a result of compliance with regulations and requirements adopted to 
implement plans for the reduction or mitigation of GHG emissions.  However, the significance of the 
project’s GHG emissions impacts is not directly based on the amount of GHG emissions resulting from the 
project. 

The project-level analysis calculates the amount of GHG emissions that would be attributable to the 
project using recommended models, including the most recent version of the California Emissions 
Estimator Model (CalEEMod), version 2020.4.0.  GHG emissions from on-road transportation were 
calculated using trip generation data and vehicle miles traveled (VMT) data within the Traffic Impact 
Analysis, Kaiser Permanente Riverside Medical Center Expansion (Traffic Impact Analysis) prepared by LSA 
Associates (dated June 2021)6, and project-specific land use data.  GHG emissions from other sources 
were calculated using CalEEMod default emission rates for Riverside County and project-specific land use 

 
4  See Generally California Natural Resources Agency, Final Statement of Reasons for Regulatory Action, pp. 11-13, 14, 16, 

December 2009; see also Letter from Cynthia Bryant, Director of the Office of Planning and Research to Mike Chrisman, 
Secretary for Natural Resources, April 13, 2009.  Available at 
https://planning.lacity.org/eir/CrossroadsHwd/deir/files/references/C01.pdf, accessed February 24, 2021. 

5  14 CCR Section 15064(h)(3). 
6     LSA Associates, Traffic Impact Analysis, Kaiser Permanente Riverside Medical Center Expansion, dated June 2021. 
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data.  One CalEEMod model run was conducted to quantify the anticipated GHG emissions from the 
operation of the proposed hospital tower and parking structure. 

GREENHOUSE GAS EMISSIONS IMPACTS ANALYSIS 

Impact GHG-1: Would the project generate greenhouse gas emissions, either directly or indirectly, that 
may have a significant impact on the environment? 

Impact GHG-2: Would the project conflict with an applicable plan, policy or regulation adopted for the 
purpose of reducing the emissions of greenhouse gases? 

Less Than Significant Impact. 

Project-Related Sources of Greenhouse Gases 

The proposed project would result in direct and indirect emissions of CO2, N2O, and CH4, and would not 
result in other forms of GHGs that would facilitate a meaningful analysis.  Therefore, this analysis focuses 
on these three forms of GHG emissions.  Direct project related GHG emissions include emissions from 
construction activities, area sources, and mobile sources, while indirect sources include emissions from 
energy consumption, water demand, and solid waste generation.7  CalEEMod was used to calculate direct 
and indirect project related GHG emissions.  Table 5, Estimated Greenhouse Gas Emissions, presents the 
estimated CO2, N2O, and CH4 emissions of the existing uses and the proposed project.  CalEEMod outputs 
are contained within Appendix A, Greenhouse Gas Emissions and Energy Data.   

 
Table 5, Annual Estimated Greenhouse Gas Emissions 

 

Source6 

CO2 CH4 N2O Total 
Metric 

Tons of 
CO2e3 

Metric 
Tons/yr1 

Metric 
Tons/yr1 

Metric 
Tons of 
CO2e/yr2 

Metric 
Tons/yr1 

Metric 
Tons of 
CO2e/yr2 

Direct Emissions 
Construction5  131.47 0.01 0.37 0.01 2.14 133.97 
Area Source 0.04 <0.01 <0.01 0.00 0.00 0.04 
Mobile Source4 1,131.45 0.12 2.98 0.07 21.96 1,156.39 

Total Direct Emissions3 1,257.50 0.13 3.34 0.08 23.84 1,290.40 
Indirect Emissions 

Energy 3,180.72 0.12 3.03 0.04 10.46 3,194.20 
Solid Waste 349.05 20.63 515.70 0.00 0.00 864.75 
Water Demand 157.79 1.05 26.23 0.03 7.60 191.62 

Total Indirect Emissions3 3,687.55 21.80 544.96 0.06 18.06 4,250.56 
Total Project-Related Emissions3 5,540.96 MTCO2e/yr 

 
7     According to EPA, Scope 1 GHG emissions are direct emissions from sources that are owned or controlled by the Agency, 

including on-site fossil fuel combustion and fleet fuel consumption.  Scope 2 GHG emissions are indirect emissions from 
sources that are not owned or controlled by the Agency, including emissions that result from the generation of electricity, 
heat or steam purchased by the Agency from a utility provider. 
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Notes: 
MTCO2e/yr = Metric Tons Carbon Dioxide Equivalent per year 
1. Emissions calculated using the CalEEMod version 2020.4.0. 
2. Consistent with CalEEMod version 2020.4.0, carbon dioxide equivalent values were calculated using global warming potentials from the 

2007 Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report, 
https://www.ghgprotocol.org/sites/default/files/ghgp/Global-Warming-Potential-Values%20%28Feb%2016%202016%29_1.pdf, accessed 
February 24, 2021. 

3. Totals may be slightly off due to rounding. 
4. The mobile source emissions were calculated using the trip generation and VMT data provided in the Traffic Impact Analysis, Kaiser 

Permanente Riverside Medical Center Expansion prepared by LSA Associates (dated June 2021). 
5.  Total project construction GHG emissions equate to 4,019.21 MTCO2e.  Value shown is amortized over the lifetime of the project (assumed 

to be 30 years).  
Refer to Appendix A, Greenhouse Gas Emissions and Energy Data, for detailed model input/output data. 

Direct Project-Related Source of Greenhouse Gases 

Construction Emissions.  Because impacts from construction activities occur over a relatively short-term 
period of time, they contribute a relatively minimal portion of the overall lifetime project GHG emissions. 
To adequately include GHG emission from construction in the lifetime/operational GHG estimates, 
construction emissions are amortized over a 30-year project lifetime.8  Construction GHG emissions are 
amortized (i.e., total construction emissions divided by the lifetime of the project, assumed to be 30 
years),9 then added to the operational emissions.  As seen in Table 5, construction of the proposed project 
would result in an annual total of 133.97 MTCO2e (amortized over 30 years) which represents a total of 
approximately 4,019.21 MTCO2e from the overall construction activities. 

Area Source.  The project would result in nominal area source emissions; refer to Table 5.  Area source 
emissions would be generated due to an increased demand for natural gas and fuel associated with the 
development of the proposed project.  The primary use of natural gas and fuel producing area source 
emissions by the project would be for consumer products, architectural coating, natural gas hearth, and 
landscaping.   

Mobile Source Emissions.  According to the Traffic Impact Analysis, the proposed project would result in 
a maximum of 4,464 daily trips and a net increase of 9,316 daily VMT, which equates to approximately 
1,156.39 MTCO2e/year of mobile source-generated GHG emissions as modeled in CalEEMod; refer to 
Table 5. 

Indirect Project-Related Source of Greenhouse Gases 

Energy Consumption.  Energy consumption emissions were calculated using the CalEEMod model and 
project-specific land use data.  Electricity would be provided to the project site via Riverside Public Utilities 
(RPU).  The project would indirectly result in 3,194.20 MTCO2e/year of GHG emissions due to energy 
consumption; refer to Table 5. 

Water Demand.  The proposed project’s operations would result in a demand of approximately 47.57 
million gallons of water per year.  Emissions from indirect energy impacts due to water supply would result 
in 191.62 MTCO2e/year; refer to Table 5. 

Solid Waste.  Solid waste associated with operations of the proposed project would result in 864.75 
MTCO2e/year; refer to Table 5. 

 
8  South Coast Air Quality Management District, Draft Guidance Document – Interim CEQA Greenhouse Gas (GHG) Significance 

Threshold, October 2008, http://www.aqmd.gov/docs/default-source/ceqa/handbook/greenhouse-gases-(ghg)-ceqa-
significance-thresholds/ghgattachmente.pdf, accessed February 24, 2021. 

9  Projected GHGs from construction have been quantified and amortized over 30 years, which is the number of years 
considered to represent the life of the project.  The amortized construction emissions are added to the annual average 
operational emissions.   
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Project Sustainable Design

The proposed project includes design features that would reduce project related GHG emissions.  The 
project would install water-efficient fixtures in compliance with 2019 CALGreen Code.  The proposed 
project would include recycling services per Assembly Bill 341, which would divert at least 50 percent of 
the solid waste generation.  The project would comply with the 2019 Title 24 standards, which would 
reduce energy usage by approximately 30 percent compared to nonresidential buildings constructed 
under the 2016 Title 24 standards.10  These sustainable design features have been incorporated in 
CalEEMod and shown in Table 5.  In addition, although not quantified, the project would achieve 
Leadership in Energy and Environmental Design (LEED) Gold certificate or better, which would further 
increase the project’s energy efficiency. 

Total Project-Related Sources of Greenhouse Gases 

As shown in Table 5, the total amount of project related GHG emissions from direct and indirect sources 
would total 5,540.96 MTCO2e/year.   

Consistency with Applicable GHG Plans, Policies, or Regulations 

The GHG plan consistency for the project is based on the project’s consistency with the 2017 Scoping Plan 
Update, the SCAG 2020-2045 RTP/SCS, the City’s CAP, and applicable General Plan goals and policies.  The 
2017 Scoping Plan Update describes the approach the State will take to reduce GHG emissions by 40 
percent below 1990 levels by the year 2030.  The SCAG 2020-2045 RTP/SCS includes strategies for the 
region to reach the regional target of reducing GHG from the transportation sector.  The City’s CAP and 
General Plan contain strategies, goals, and policies that would help implement energy efficient, 
transportation, water efficient, and waste reduction measures and would subsequently reduce GHG 
emissions within the City. 

Consistency with the 2017 CARB Scoping Plan Update 

The 2017 Scoping Plan Update has a range of GHG reduction actions which include direct regulations, 
alternative compliance mechanisms, monetary and non-monetary incentives, voluntary actions, market-
based mechanisms such as a cap-and-trade system, and an AB 32 implementation fee to fund the 
program.  The 2017 Scoping Plan Update identifies additional GHG reduction measures necessary to 
achieve the 2030 target.  These measures build upon those identified in the First Update to the Scoping 
Plan (2013).  Although a number of these measures are currently established as policies and measures, 
some measures have not yet been formally proposed or adopted.  It is expected that these measures or 
similar actions to reduce GHG emissions will be adopted as required to achieve statewide GHG emissions 
targets.  Table 6, Project Consistency with the 2017 Scoping Plan Update, evaluates the project’s 
consistency with applicable reduction actions and strategies by emissions source category to determine 
how the project would be consistent with or exceed reduction actions and strategies outlined in the 2017 
Scoping Plan Update. 

Table 6, Project Consistency with the 2017 Scoping Plan Update 
 

Actions and Strategies Project Consistency Analysis 
SB 350 
Achieve a 50 percent Renewables Portfolio Standard (RPS) by 
2030, with a doubling of energy efficiency savings by 2030. 

Consistent.  The proposed project would not be an electrical 
provider or would delay the goals of SB 350.  Furthermore, 
the project would utilize electricity from Riverside Public 
Utilities which would be required to comply with SB 350.  As 
such, the project would be in compliance with SB 350. 

 
10  California Energy Commission, 2019 Building Energy Efficiency Standards Fact Sheet, March 2018.  
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Actions and Strategies Project Consistency Analysis 
Low Carbon Fuel Standard (LCFS) 
Increase stringency of carbon fuel standards; reduce the 
carbon intensity of fuels by 18 percent by 2030, which is up 
from 10 percent in 2020. 

Consistent.  Motor vehicles driven within the project area 
would be required to use LCFS compliant fuels, thus the 
project would be in compliance with this goal. 

Mobile Source Strategy (Cleaner Technology and Fuels Scenario) 
Maintain existing GHG standards of light and heavy-duty 
vehicles while adding an addition 4.2 million zero-emission 
vehicles (ZEVs) on the road.  Increase the number of ZEV 
buses, delivery trucks, or other trucks. 

Consistent.  The proposed project is a medical center 
expansion which may include occasional light-, medium-, and 
heavy-duty truck trips.  Truck uses associated with the project 
would be required to comply with all CARB regulations, 
including the LCFS and newer engine standards.  The 
proposed project would not conflict with the CARB’s goal of 
adding 4.2 million zero-emission (ZEVs) on the road.  
Furthermore, development within the project area would be 
required to comply with the most current version of the Title 
24 and CALGreen Code at the time of construction.  
Therefore, the project would install electric vehicle (EV) 
charging stations and EV parking spaces on-site.  As such, 
the project would not conflict with the goals of the Mobile 
Source Strategy. 
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Table 6 (Continued) 
Project Consistency with the 2017 Scoping Plan Update 

 
Actions and Strategies Project Consistency Analysis 

Sustainable Freight Action Plan 
Improve the freight system efficiency and maximize the use of 
near zero emission vehicles and equipment powered by 
renewable energy. Deploy over 100,000 zero-emission trucks 
and equipment by 2030. 

Consistent.  As described above, truck uses within the 
project area would be required to comply with all CARB 
regulations, including the LCFS and newer engine standards.  
Additionally, the project would not conflict with CARB’s goal 
to deploy over 100,000 zero-emission trucks and equipment 
by 2030, as the project would comply with all future applicable 
regulatory standard adopted by CARB.  The project would 
also install EV charging stations and parking spaces on-site, 
which would encourage the use of zero-emission vehicles. 

Short-Lived Climate Pollutant (SLCP) Reduction Strategy 
Reduce the GHG emissions of methane and 
hydrofluorocarbons by 40 percent below the 2013 levels by 
2030.  Furthermore, reduce the emissions of black carbon by 
50 percent below the 2013 levels by the year 2030. 

Consistent.  The project does not involve sources that would 
emit large amounts of methane (refer to Table 5).  
Furthermore, the project would comply with all CARB and 
SCAQMD hydrofluorocarbon regulations.  As such, the 
proposed project would not conflict with the SLCP reduction 
strategy. 

SB 375 Sustainable Communities Strategies 
Increase the stringency of the 2035 GHG emission per capita 
reduction target for metropolitan planning organizations 
(MPO). 

Consistent.  As shown in Table 7, the project would be 
consistent with the SCAG’s 2020-2045 RTP/SCS and would 
not conflict with the goals of SB 375. 

Post-2020 Cap and Trade Programs 
The Cap-and-Trade Program will reduce greenhouse gas 
(GHG) emissions from major sources (covered entities) by 
setting a firm cap on statewide GHG emissions while 
employing market mechanisms to cost-effectively achieve the 
emission-reduction goals. 

Not Applicable.  As seen in Table 5, the project would not 
generate GHG emissions over 25,000 metric tons per year 
cap and trade emission threshold.  Therefore, the project 
would not conflict with this goal. 

Source: California Air Resources Board, 2017 Scoping Plan, November 2017. 

Consistency with the SCAG 2020-2045 RTP/SCS 

On September 3, 2020, the Regional Council of SCAG formally adopted the 2020-2045 RTP/SCS. The 2020-
2045 RTP/SCS includes performance goals that were adopted to help focus future investments on the 
best-performing projects, as well as different strategies to preserve, maintain, and optimize the 
performance of the existing transportation system.  The SCAG 2020-2045 RTP/SCS is forecast to help 
California reach its GHG reduction goals by reducing GHG emissions from passenger cars by eight percent 
below 2005 levels by 2020 and 19 percent by 2035 in accordance with the most recent CARB targets 
adopted in March 2018.  Five key SCS strategies are included in the 2020-2045 RTP/SCS to help the region 
meet its regional VMT and GHG reduction goals, as required by the State. Table 7¸ Consistency with the 
2020-2045 RTP/SCS shows the project’s consistency with these five strategies found within the 2020-2045 
RTP/SCS.  As shown therein, the proposed project would be consistent with the GHG emission reduction 
strategies contained in the 2020-2045 RTP/SCS. 
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Table 7, Consistency with the 2020-2045 RTP/SCS 
 

Reduction Strategy Applicable Land Use Tools Project Consistency Analysis 
Focus Growth Near Destinations and Mobility Options 
• Emphasize land use patterns that facilitate 

multimodal access to work, educational and 
other destinations 

• Focus on a regional jobs/housing balance 
to reduce commute times and distances 
and expand job opportunities near transit 
and along center-focused main streets  

• Plan for growth near transit investments 
and support implementation of first/last mile 
strategies 

•  Promote the redevelopment of 
underperforming retail developments and 
other outmoded nonresidential uses 

• Prioritize infill and redevelopment of 
underutilized land to accommodate new 
growth, increase amenities and 
connectivity in existing neighborhoods 

• Encourage design and transportation 
options that reduce the reliance on and 
number of solo car trips (this could include 
mixed uses or locating and orienting close 
to existing destinations) 

• Identify ways to “right size” parking 
requirements and promote alternative 
parking strategies (e.g. shared parking or 
smart parking) 

Center Focused Placemaking, 
Priority Growth Areas (PGA), 
Job Centers, High Quality 
Transit Areas (HQTAs), Transit 
Priority Areas (TPA), 
Neighborhood Mobility Areas 
(NMAs), Livable Corridors, 
Spheres of Influence (SOIs), 
Green Region, Urban 
Greening. 

 

Consistent. The project involves 
expansion of a medical center located in a 
TPA, including a HQTC.  The project site 
is located within a pedestrian-oriented 
area given that it fronts existing sidewalks 
to the north, south, and west, and there 
are existing Riverside Transit Agency 
(RTA) bus stops along the project’s 
western frontage.  Furthermore, the 
project site is located in an urbanized area 
and in close proximity to existing 
residential and commercial development.  
The proposed project would also be within 
walking and biking distance of residential 
and commercial uses.  The project would 
provide bicycle parking spaces in 
accordance with CALGreen Code. 
Therefore, the project would focus growth 
near destinations and mobility options.   
 

Leverage Technology Innovations 
• Promote low emission technologies such 

as neighborhood electric vehicles, shared 
rides hailing, car sharing, bike sharing and 
scooters by providing supportive and safe 
infrastructure such as dedicated lanes, 
charging and parking/drop-off space  

• Improve access to services through 
technology—such as telework and 
telemedicine as well as other incentives 
such as a “mobility wallet,” an app-based 
system for storing transit and other multi-
modal payments  

• Identify ways to incorporate “micro-power 
grids” in communities, for example solar 
energy, hydrogen fuel cell power storage 
and power generation 

HQTA, TPAs, NMA, Livable 
Corridors. 

Consistent. The project would be 
required to install electric vehicle (EV) 
charging stations, designated EV parking, 
as well as bike parking in accordance with 
the 2019 Title 24 standards and 
CALGreen Code.  Therefore, the 
proposed project would leverage 
technology innovations and help the City, 
County, and State meet its GHG reduction 
goals. The project would be consistent 
with this reduction strategy. 
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Table 7, Consistency with the 2020-2045 RTP/SCS 
 

Reduction Strategy Applicable Land Use Tools Project Consistency Analysis 
Support Implementation of Sustainability Policies 
• Pursue funding opportunities to support local 

sustainable development implementation 
projects that reduce greenhouse gas emissions 

• Support statewide legislation that reduces 
barriers to new construction and that 
incentivizes development near transit corridors 
and stations 

• Support local jurisdictions in the establishment 
of Enhanced Infrastructure Financing Districts 
(EIFDs), Community Revitalization and 
Investment Authorities  
(CRIAs), or other tax increment or value 
capture tools to finance sustainable 
infrastructure and development projects, 
including parks and open space  

• Work with local jurisdictions/communities to 
identify opportunities and assess barriers to 
implement sustainability strategies  

• Enhance partnerships with other planning 
organizations to promote resources and best 
practices in the SCAG region  

• Continue to support long range planning efforts 
by local jurisdictions  

• Provide educational opportunities to local 
decisions makers and staff on new tools, best 
practices and policies related to implementing 
the Sustainable Communities Strategy 

Center Focused Placemaking, 
Priority Growth Areas (PGA), 
Job Centers, High Quality 
Transit Areas (HQTAs), Transit 
Priority Areas (TPA), 
Neighborhood Mobility Areas 
(NMAs), Livable Corridors, 
Spheres of Influence (SOIs), 
Green Region, Urban 
Greening. 
 

Consistent.  As previously discussed, the 
proposed project would be located in a TPA, 
which would promote alternative modes of 
transportation. The project would include 
outdoor areas with landscaped planters, 
trees, and seating.  Further, the project would 
comply with sustainable practices included in 
the 2019 Title 24 standards and CALGreen 
Code and achieve Leadership in Energy and 
Environmental Design (LEED) Gold certificate 
or better.  Thus, the project would be 
consistent with this reduction strategy. 

Promote a Green Region 
• Support development of local climate 

adaptation and hazard mitigation plans, as well 
as project implementation that improves 
community resiliency to climate change and 
natural hazards 

• Support local policies for renewable energy 
production, reduction of urban heat islands and 
carbon sequestration  

• Integrate local food production into the regional 
landscape  

• Promote more resource efficient development 
focused on conservation, recycling and 
reclamation 

•  Preserve, enhance and restore regional 
wildlife connectivity  

• Reduce consumption of resource areas, 
including agricultural land  

• Identify ways to improve access to public park 
space 

Green Region, Urban 
Greening, Greenbelts and 
Community Separators. 

Consistent.  The proposed project involves 
expansion of an existing medical center in an 
urbanized area and would therefore not 
interfere with regional wildlife connectivity or 
concert agricultural land. The project would be 
required to comply with 2019 Title 24 
standards and CALGreen Code and achieve 
LEED Gold certificate or better, which would 
help reduce energy consumption and reduce 
GHG emissions.  Thus, the project would 
support efficient development that reduces 
energy consumption and GHG emissions. 
The project would be consistent with this 
reduction strategy. 

Source: Southern California Association of Governments, 2025-2040 Regional Transportation Plan/Sustainable Communities Strategy – Connect SoCal, September 3, 
2020. 
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Consistency with Riverside General Plan 2025 

The General Plan Air Quality Element identifies objectives and policies that encourage a reduction in the 
City’s overall GHG emissions.  Table 8, Project Consistency with the Riverside General Plan 2025, evaluates 
the project’s consistency with applicable General Plan policies. 

Table 8, Project Consistency with the Riverside General Plan 2025 
 

 
Consistency with City of Riverside Climate Action Plan 

The City’s CAP provides a roadmap for the City to achieve deep GHG emissions reductions through the 
year 2035. The CAP prioritizes the implementation of policies that enable the City to fulfill AB 32 and SB 
375 requirements. CAP Table B.3-2, 2020 and 2035 Reductions from Local Measures, lists local GHG 
reduction measures.  Table 9, Project Consistency with the City of Riverside Climate Action Plan, compares 
the proposed project to applicable reduction measures from the CAP. 

Relevant Objectives and Policies Project Consistency 
Air Quality Element 
Objective AQ-1: Adopt land use policies that site polluting facilities away from sensitive receptors and vice versa; improve job-
housing balance; reduce vehicle miles traveled and length of work trips; and improve the flow of traffic. 
Policy AQ-1.11: Locate public facilities and services so that 
they further enhance job creation opportunities. 

Consistent.  The proposed project would expand existing 
hospital services provided by Kaiser Permanente Riverside 
Medical Center and generate approximately 746 jobs.  Thus, 
the project would be consistent with Policy AQ-1.11. 

Policy AQ-1.15: Establish land use patterns that reduce the 
number and length of motor vehicle trips and promote 
alternative modes of travel. 

Consistent.  The project would generate 746 jobs in the La 
Sierra District of the City, which is built out and urbanized with 
a variety of land uses, including commercial, single-family 
residential, and medium-high density residential.  Additionally, 
the La Sierra Metrolink Station is located south of the site and 
runs parallel to SR-91.  As such, the project would introduce a 
substantial number of jobs within a dense, mixed-use area, 
thereby contributing towards land use patterns that reduce 
vehicle trips and VMT and promote alternative travel modes. 

Policy AQ-1.20: Create the maximum possible opportunities 
for bicycles as an alternative work transportation mode. 

Consistent.  The project would provide bicycle parking spaces 
in the proposed parking structure, thereby increasing 
opportunities for bicycling as an alternative transportation 
mode to work. 

Objective AQ-2: Reduce air pollution by reducing emissions from mobile sources. 
Policy AQ-2.3: Cooperate with local, regional, State and 
Federal jurisdictions to reduce vehicle miles traveled (VMT) and 
motor vehicle emissions through job creation in job-poor areas. 

Consistent.  While the La Sierra District is not considered a 
jobs-poor area, the project would expand the existing medical 
center and create approximately 746 jobs.  Thus, creating jobs 
in a dense, mixed-use area of the City would contribute 
towards reducing VMT and associated emissions. 

Policy AQ-2.6: Develop trip reduction plans that promote 
alternative work schedules, ridesharing, telecommuting and 
work-at-home programs, employee education and preferential 
parking. 

Consistent.  The project would provide electric vehicle 
parking spaces to promote the use of alternative travel modes 
and reduce VMT. 

Source: City of Riverside, Riverside General Plan 2025 Air Quality Element, November 2007. 
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Table 9, Project Consistency with the City of Riverside Climate Action Plan  
 

Applicable Measures Project Consistency 
Measure T‐1: Bicycle Infrastructure Improvements. 
Expand on-street and off-street bicycle infrastructure, including 
bicycle lanes and bicycle trails. 

Consistent.  The project does not involve any on-street 
infrastructure improvements. However, the project would 
provide bicycle parking spaces in the proposed parking 
structure. 

Measure T‐2: Bicycle Parking. 
Provide additional options for bicycle parking. 

Consistent.  Refer to discussion on Measure T-1. 

Measure T‐3: End of Trip Facilities 
Encourage use of non-motorized transportation modes by 
providing appropriate facilities and amenities for commuters. 

Consistent.  End of trip commuter facilities can include 
showers, changing rooms, lockers, and bicycle 
storage/parking which encourage employees to walk and bike 
to work.  As stated, the project would provide bicycle parking 
spaces in the proposed parking structure, thereby 
encouraging alternative travel modes. 

Measure T‐4: Promotional Transportation Demand 
Management. 
Encourage Transportation Demand Management strategies. 

Consistent.  Examples of Transportation Demand 
Management (TDM) strategies include alternative work 
schedules/flex-time; preferential parking for carpool vehicles; 
rideshare vehicle loading areas; vanpool vehicle accessibility; 
bus stop improvements; and on-site amenities such as 
cafeterias, restaurants, automated teller machines and other 
services that would eliminate the need for additional trips.  The 
project proposes multiple TDM strategies that would reduce 
VMT and associated emissions. 

Measure T‐6: Density. 
Improve jobs-housing balance and reduce vehicle miles 
traveled by increasing household and employment densities. 

Consistent.  The proposed expansion of the existing medical 
center would involve the construction of a new hospital tower 
to accommodate additional hospital beds, operating rooms, 
treatment bays, and ancillary support. Overall, the project 
would generate approximately 746 new jobs and would 
therefore increase employment density in the project area. 

Measure T‐19: Alternative Fuel & Vehicle Technology and 
Infrastructure. 
Promote the use of alternative fueled vehicles such as those 
powered by electric, natural gas, biodiesel, and fuel cells by 
Riverside residents and workers. 

Consistent.  As stated, the proposed parking structure would 
provide electric vehicle charging stations and parking spaces 
to promote use of alternative fuel vehicles. 

Source: City of Riverside, Restorative Growthprint Economic Prosperity Plan and Climate Action Plan, January 2016. 
 

Conclusion 

In summary, the project’s characteristics render it consistent with statewide, regional, and local climate 
change mandates, plans, policies, and recommendations.  More specifically, the GHG plan consistency 
analysis provided above demonstrates that the project complies with the regulations and GHG reduction 
goals, policies, actions, and strategies outlined in the 2017 Scoping Plan Update, 2020-2045 RTP/SCS, 
General Plan, and the City’s CAP.  Consistency with these plans would reduce the impact of the project’s 
incremental contribution of GHG emissions.  Accordingly, the project would not conflict with any 
applicable plan, policy, regulation, or recommendation adopted for the purpose of reducing GHG 
emissions.  Impacts in this regard would be less than significant.  

Mitigation Measures:  No mitigation measures are required. 
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CUMULATIVE IMPACTS 

Project-related GHG emissions are not confined to a particular region; instead, GHG emissions are 
dispersed worldwide.  No single project is large enough to result in a measurable increase in global 
concentrations of GHG emissions.  Therefore, impacts identified under Impact Statement GHG-1 and 
Impact Statement GHG-2 are not project-specific impacts to global climate change, but the proposed 
project’s contribution to this cumulative impact.  As discussed above, the proposed project would be 
consistent with statewide, regional, and local climate change mandates, plans, policies, and 
recommendations, and therefore would not impede implementation of AB 32 or SB 32.  Therefore, the 
proposed project would not cumulatively contribute to GHG impacts and impacts in this regard would be 
less than significant.  
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Kaiser Riverside Medical Center Expansion
South Coast AQMD Air District, Annual

Project Characteristics - CO2 intensity factor from City's CAP Appendix C Figure 2

Land Use - 

Construction Phase - per construction questionnaire

Trips and VMT - Demolition: 200 tons waste * 2 cy/ton / 10 cy/truck = 40 trips.
Grading: 52,150 cy / 14 cy/truck = 3725 trips.
Hauling trip distance would be 10 miles for demolition and 34 miles for grading per applicant.

Demolition - 

Grading - Total 52,150 cy soil export during Phase 5-7

Architectural Coating - SCAQMD Rule 1113.
Phase 1-4 for parking, Phase 5-7 for non-residential

Vehicle Trips - Based on trip generation and VMT from TIA

Area Coating - SCAQMD Rule 1113

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Hospital 318.43 1000sqft 7.31 318,433.00 0

Unenclosed Parking with Elevator 1,151.00 Space 10.36 460,400.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.2 31

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Riverside Public Utilities/City of Riverside

2027Operational Year

CO2 Intensity 
(lb/MWhr)

650 0.033CH4 Intensity 
(lb/MWhr)

0.004N2O Intensity 
(lb/MWhr)

CalEEMod Version: CalEEMod.2020.4.0 Date: 9/2/2021 3:36 PMPage 1 of 50

Kaiser Riverside Medical Center Expansion - South Coast AQMD Air District, Annual

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied



Construction Off-road Equipment Mitigation - SCAQMD Rule 403

Area Mitigation - 

Water Mitigation - 2019 CALGreen Code

Waste Mitigation - AB 341

Table Name Column Name Default Value New Value

tblArchitecturalCoating ConstArea_Nonresidential_Exterior 159,217.00 0.00

tblArchitecturalCoating ConstArea_Nonresidential_Interior 477,650.00 0.00

tblArchitecturalCoating ConstArea_Parking 27,624.00 0.00

tblArchitecturalCoating EF_Nonresidential_Exterior 100.00 50.00

tblArchitecturalCoating EF_Nonresidential_Exterior 100.00 50.00

tblArchitecturalCoating EF_Nonresidential_Interior 100.00 50.00

tblArchitecturalCoating EF_Nonresidential_Interior 100.00 50.00

tblArchitecturalCoating EF_Parking 100.00 50.00

tblArchitecturalCoating EF_Parking 100.00 50.00

tblAreaCoating Area_EF_Nonresidential_Exterior 100 50

tblAreaCoating Area_EF_Nonresidential_Interior 100 50

tblAreaCoating Area_EF_Parking 100 50

tblAreaMitigation UseLowVOCPaintNonresidentialExteriorV
alue

50 100

tblAreaMitigation UseLowVOCPaintNonresidentialInteriorV
alue

50 100

tblAreaMitigation UseLowVOCPaintParkingValue 50 100

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15

tblConstructionPhase NumDays 20.00 88.00

tblConstructionPhase NumDays 20.00 44.00

tblConstructionPhase NumDays 300.00 283.00

tblConstructionPhase NumDays 300.00 673.00

tblConstructionPhase NumDays 20.00 23.00

tblConstructionPhase NumDays 20.00 22.00

tblConstructionPhase NumDays 30.00 21.00

CalEEMod Version: CalEEMod.2020.4.0 Date: 9/2/2021 3:36 PMPage 2 of 50
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2.0 Emissions Summary

tblConstructionPhase NumDays 30.00 44.00

tblConstructionPhase NumDays 20.00 22.00

tblConstructionPhase NumDays 20.00 43.00

tblGrading MaterialExported 0.00 52,150.00

tblLandUse LandUseSquareFeet 318,430.00 318,433.00

tblProjectCharacteristics CO2IntensityFactor 789.98 650

tblTripsAndVMT HaulingTripLength 20.00 10.00

tblTripsAndVMT HaulingTripLength 20.00 34.00

tblTripsAndVMT HaulingTripNumber 738.00 0.00

tblTripsAndVMT HaulingTripNumber 20.00 40.00

tblTripsAndVMT HaulingTripNumber 369.00 3,725.00

tblVehicleTrips CC_TL 8.40 1.65

tblVehicleTrips CNW_TL 6.90 1.35

tblVehicleTrips CW_TL 16.60 3.26

tblVehicleTrips ST_TR 7.72 14.02

tblVehicleTrips SU_TR 6.77 14.02

tblVehicleTrips WD_TR 10.72 14.02

CalEEMod Version: CalEEMod.2020.4.0 Date: 9/2/2021 3:36 PMPage 3 of 50
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2022 0.3472 2.5960 3.0187 7.7100e-
003

0.4262 0.1078 0.5340 0.1273 0.1009 0.2282 0.0000 701.9726 701.9726 0.0916 0.0324 713.9040

2023 0.3560 3.3232 3.6659 0.0109 0.6222 0.1207 0.7429 0.1934 0.1126 0.3060 0.0000 1,005.698
3

1,005.698
3

0.1333 0.0627 1,027.699
3

2024 0.3231 2.4856 3.5371 0.0101 0.5297 0.0862 0.6160 0.1431 0.0811 0.2242 0.0000 926.5969 926.5969 0.0896 0.0506 943.9209

2025 0.3009 2.3376 3.4317 9.8400e-
003

0.5277 0.0746 0.6023 0.1426 0.0702 0.2128 0.0000 909.8120 909.8120 0.0881 0.0492 926.6709

2026 0.8729 1.0086 1.5284 4.3200e-
003

0.2448 0.0330 0.2778 0.0660 0.0311 0.0971 0.0000 400.0883 400.0883 0.0369 0.0202 407.0171

Maximum 0.8729 3.3232 3.6659 0.0109 0.6222 0.1207 0.7429 0.1934 0.1126 0.3060 0.0000 1,005.698
3

1,005.698
3

0.1333 0.0627 1,027.699
3

Unmitigated Construction
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2022 0.3472 2.5960 3.0187 7.7100e-
003

0.3654 0.1078 0.4732 0.1032 0.1009 0.2041 0.0000 701.9723 701.9723 0.0916 0.0324 713.9037

2023 0.3560 3.3232 3.6659 0.0109 0.4915 0.1207 0.6122 0.1423 0.1126 0.2549 0.0000 1,005.697
8

1,005.697
8

0.1333 0.0627 1,027.698
9

2024 0.3231 2.4856 3.5370 0.0101 0.5297 0.0862 0.6160 0.1431 0.0811 0.2242 0.0000 926.5965 926.5965 0.0896 0.0506 943.9206

2025 0.3009 2.3376 3.4317 9.8400e-
003

0.5277 0.0746 0.6023 0.1426 0.0702 0.2128 0.0000 909.8116 909.8116 0.0881 0.0492 926.6705

2026 0.8729 1.0086 1.5284 4.3200e-
003

0.2448 0.0330 0.2778 0.0660 0.0311 0.0971 0.0000 400.0881 400.0881 0.0369 0.0202 407.0169

Maximum 0.8729 3.3232 3.6659 0.0109 0.5297 0.1207 0.6160 0.1431 0.1126 0.2549 0.0000 1,005.697
8

1,005.697
8

0.1333 0.0627 1,027.698
9

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 8.15 0.00 6.91 11.19 0.00 7.04 0.00 0.00 0.00 0.00 0.00 0.00

Quarter Start Date End Date Maximum Unmitigated ROG + NOX (tons/quarter) Maximum Mitigated ROG + NOX (tons/quarter)

1 3-1-2022 5-31-2022 0.8924 0.8924

2 6-1-2022 8-31-2022 0.8294 0.8294

3 9-1-2022 11-30-2022 0.8654 0.8654

4 12-1-2022 2-28-2023 0.7991 0.7991

5 3-1-2023 5-31-2023 0.7371 0.7371

6 6-1-2023 8-31-2023 1.7015 1.7015

7 9-1-2023 11-30-2023 0.4891 0.4891

CalEEMod Version: CalEEMod.2020.4.0 Date: 9/2/2021 3:36 PMPage 5 of 50
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8 12-1-2023 2-29-2024 0.7115 0.7115

9 3-1-2024 5-31-2024 0.6991 0.6991

10 6-1-2024 8-31-2024 0.6955 0.6955

11 9-1-2024 11-30-2024 0.6951 0.6951

12 12-1-2024 2-28-2025 0.6652 0.6652

13 3-1-2025 5-31-2025 0.6591 0.6591

14 6-1-2025 8-31-2025 0.6555 0.6555

15 9-1-2025 11-30-2025 0.6554 0.6554

16 12-1-2025 2-28-2026 0.6488 0.6488

17 3-1-2026 5-31-2026 0.6548 0.6548

18 6-1-2026 8-31-2026 0.6025 0.6025

19 9-1-2026 9-30-2026 0.1965 0.1965

Highest 1.7015 1.7015
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 1.2591 1.7000e-
004

0.0187 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0000 0.0365 0.0365 9.0000e-
005

0.0000 0.0388

Energy 0.1285 1.1681 0.9812 7.0100e-
003

0.0888 0.0888 0.0888 0.0888 0.0000 3,180.718
3

3,180.718
3

0.1213 0.0351 3,194.198
8

Mobile 1.1667 0.9074 7.7335 0.0118 1.2803 9.9700e-
003

1.2902 0.3417 9.2600e-
003

0.3509 0.0000 1,131.439
7

1,131.439
7

0.1193 0.0737 1,156.377
4

Waste 0.0000 0.0000 0.0000 0.0000 698.0940 0.0000 698.0940 41.2562 0.0000 1,729.498
4

Water 0.0000 0.0000 0.0000 0.0000 12.6764 178.3260 191.0025 1.3111 0.0318 233.2670

Total 2.5543 2.0756 8.7334 0.0188 1.2803 0.0988 1.3791 0.3417 0.0981 0.4398 710.7705 4,490.520
5

5,201.291
0

42.8079 0.1406 6,313.380
5

Unmitigated Operational
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 1.2591 1.7000e-
004

0.0187 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0000 0.0365 0.0365 9.0000e-
005

0.0000 0.0388

Energy 0.1285 1.1681 0.9812 7.0100e-
003

0.0888 0.0888 0.0888 0.0888 0.0000 3,180.718
3

3,180.718
3

0.1213 0.0351 3,194.198
8

Mobile 1.1667 0.9074 7.7335 0.0118 1.2803 9.9700e-
003

1.2902 0.3417 9.2600e-
003

0.3509 0.0000 1,131.439
7

1,131.439
7

0.1193 0.0737 1,156.377
4

Waste 0.0000 0.0000 0.0000 0.0000 349.0470 0.0000 349.0470 20.6281 0.0000 864.7492

Water 0.0000 0.0000 0.0000 0.0000 10.1412 147.6468 157.7880 1.0491 0.0255 191.6151

Total 2.5543 2.0756 8.7334 0.0188 1.2803 0.0988 1.3791 0.3417 0.0981 0.4398 359.1882 4,459.841
3

4,819.029
5

21.9178 0.1342 5,406.979
4

Mitigated Operational

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Phase 1-4 Demolition Demolition 3/1/2022 3/31/2022 5 23

2 Phase 1-4 Grading Grading 4/1/2022 4/29/2022 5 21

3 Phase 1-4 Paving Paving 5/1/2022 5/31/2022 5 22

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 49.46 0.68 7.35 48.80 4.51 14.36
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4 Phase 1-4 Building Construction Building Construction 6/1/2022 6/30/2023 5 283

5 Phase 1-4 Architectural Coating Architectural Coating 11/1/2022 12/31/2022 5 44

6 Phase 5-7 Demolition Demolition 6/1/2023 6/30/2023 5 22

7 Phase 5-7 Grading Grading 7/1/2023 8/31/2023 5 44

8 Phase 5-7 Paving Paving 9/1/2023 10/31/2023 5 43

9 Phase 5-7 Building Construction Building Construction 11/1/2023 5/31/2026 5 673

10 Phase 5-7 Architectural Coating Architectural Coating 6/1/2026 9/30/2026 5 88

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Phase 5-7 Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Phase 5-7 Demolition Excavators 3 8.00 158 0.38

Phase 5-7 Demolition Rubber Tired Dozers 2 8.00 247 0.40

Phase 5-7 Grading Excavators 2 8.00 158 0.38

Phase 5-7 Grading Graders 1 8.00 187 0.41

Phase 5-7 Grading Rubber Tired Dozers 1 8.00 247 0.40

Phase 5-7 Grading Scrapers 2 8.00 367 0.48

Phase 5-7 Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Phase 5-7 Paving Pavers 2 8.00 130 0.42

Phase 5-7 Paving Paving Equipment 2 8.00 132 0.36

Phase 5-7 Paving Rollers 2 8.00 80 0.38

Phase 5-7 Building Construction Cranes 1 7.00 231 0.29

Phase 5-7 Building Construction Forklifts 3 8.00 89 0.20

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 477,650; Non-Residential Outdoor: 159,217; Striped Parking Area: 0 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 63

Acres of Paving: 10.36
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Phase 5-7 Building Construction Generator Sets 1 8.00 84 0.74

Phase 5-7 Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Phase 5-7 Building Construction Welders 1 8.00 46 0.45

Phase 5-7 Architectural Coating Air Compressors 1 6.00 78 0.48

Phase 1-4 Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Phase 1-4 Demolition Excavators 3 8.00 158 0.38

Phase 1-4 Demolition Rubber Tired Dozers 2 8.00 247 0.40

Phase 1-4 Grading Excavators 2 8.00 158 0.38

Phase 1-4 Grading Graders 1 8.00 187 0.41

Phase 1-4 Grading Rubber Tired Dozers 1 8.00 247 0.40

Phase 1-4 Grading Scrapers 2 8.00 367 0.48

Phase 1-4 Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Phase 1-4 Building Construction Cranes 1 7.00 231 0.29

Phase 1-4 Building Construction Forklifts 3 8.00 89 0.20

Phase 1-4 Building Construction Generator Sets 1 8.00 84 0.74

Phase 1-4 Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Phase 1-4 Building Construction Welders 1 8.00 46 0.45

Phase 1-4 Paving Pavers 2 8.00 130 0.42

Phase 1-4 Paving Paving Equipment 2 8.00 132 0.36

Phase 1-4 Paving Rollers 2 8.00 80 0.38

Phase 1-4 Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Phase 5-7 Demolition 6 15.00 0.00 40.00 14.70 6.90 10.00 LD_Mix HDT_Mix HHDT

Phase 5-7 Grading 8 20.00 0.00 3,725.00 14.70 6.90 34.00 LD_Mix HDT_Mix HHDT

Phase 5-7 Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Phase 1-4 Demolition - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0304 0.2958 0.2368 4.5000e-
004

0.0143 0.0143 0.0133 0.0133 0.0000 39.0888 39.0888 0.0110 0.0000 39.3633

Total 0.0304 0.2958 0.2368 4.5000e-
004

0.0143 0.0143 0.0133 0.0133 0.0000 39.0888 39.0888 0.0110 0.0000 39.3633

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Replace Ground Cover

Water Exposed Area

Reduce Vehicle Speed on Unpaved Roads

Phase 5-7 Building 
Construction

9 295.00 128.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 5-7 
Architectural Coating

1 59.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 Demolition 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 Grading 8 20.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 Building 
Construction

9 295.00 128.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 
Architectural Coating

1 59.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Phase 1-4 Demolition - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 5.8000e-
004

4.7000e-
004

6.1200e-
003

2.0000e-
005

1.8900e-
003

1.0000e-
005

1.9000e-
003

5.0000e-
004

1.0000e-
005

5.1000e-
004

0.0000 1.5401 1.5401 4.0000e-
005

4.0000e-
005

1.5535

Total 5.8000e-
004

4.7000e-
004

6.1200e-
003

2.0000e-
005

1.8900e-
003

1.0000e-
005

1.9000e-
003

5.0000e-
004

1.0000e-
005

5.1000e-
004

0.0000 1.5401 1.5401 4.0000e-
005

4.0000e-
005

1.5535

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0304 0.2958 0.2368 4.5000e-
004

0.0143 0.0143 0.0133 0.0133 0.0000 39.0887 39.0887 0.0110 0.0000 39.3632

Total 0.0304 0.2958 0.2368 4.5000e-
004

0.0143 0.0143 0.0133 0.0133 0.0000 39.0887 39.0887 0.0110 0.0000 39.3632

Mitigated Construction On-Site
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3.2 Phase 1-4 Demolition - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 5.8000e-
004

4.7000e-
004

6.1200e-
003

2.0000e-
005

1.8900e-
003

1.0000e-
005

1.9000e-
003

5.0000e-
004

1.0000e-
005

5.1000e-
004

0.0000 1.5401 1.5401 4.0000e-
005

4.0000e-
005

1.5535

Total 5.8000e-
004

4.7000e-
004

6.1200e-
003

2.0000e-
005

1.8900e-
003

1.0000e-
005

1.9000e-
003

5.0000e-
004

1.0000e-
005

5.1000e-
004

0.0000 1.5401 1.5401 4.0000e-
005

4.0000e-
005

1.5535

Mitigated Construction Off-Site

3.3 Phase 1-4 Grading - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0966 0.0000 0.0966 0.0384 0.0000 0.0384 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0381 0.4079 0.3049 6.5000e-
004

0.0172 0.0172 0.0158 0.0158 0.0000 57.2613 57.2613 0.0185 0.0000 57.7243

Total 0.0381 0.4079 0.3049 6.5000e-
004

0.0966 0.0172 0.1138 0.0384 0.0158 0.0542 0.0000 57.2613 57.2613 0.0185 0.0000 57.7243

Unmitigated Construction On-Site
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3.3 Phase 1-4 Grading - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 7.1000e-
004

5.7000e-
004

7.4500e-
003

2.0000e-
005

2.3000e-
003

1.0000e-
005

2.3200e-
003

6.1000e-
004

1.0000e-
005

6.2000e-
004

0.0000 1.8750 1.8750 5.0000e-
005

5.0000e-
005

1.8912

Total 7.1000e-
004

5.7000e-
004

7.4500e-
003

2.0000e-
005

2.3000e-
003

1.0000e-
005

2.3200e-
003

6.1000e-
004

1.0000e-
005

6.2000e-
004

0.0000 1.8750 1.8750 5.0000e-
005

5.0000e-
005

1.8912

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0358 0.0000 0.0358 0.0142 0.0000 0.0142 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0381 0.4079 0.3049 6.5000e-
004

0.0172 0.0172 0.0158 0.0158 0.0000 57.2613 57.2613 0.0185 0.0000 57.7243

Total 0.0381 0.4079 0.3049 6.5000e-
004

0.0358 0.0172 0.0530 0.0142 0.0158 0.0300 0.0000 57.2613 57.2613 0.0185 0.0000 57.7243

Mitigated Construction On-Site
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3.3 Phase 1-4 Grading - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 7.1000e-
004

5.7000e-
004

7.4500e-
003

2.0000e-
005

2.3000e-
003

1.0000e-
005

2.3200e-
003

6.1000e-
004

1.0000e-
005

6.2000e-
004

0.0000 1.8750 1.8750 5.0000e-
005

5.0000e-
005

1.8912

Total 7.1000e-
004

5.7000e-
004

7.4500e-
003

2.0000e-
005

2.3000e-
003

1.0000e-
005

2.3200e-
003

6.1000e-
004

1.0000e-
005

6.2000e-
004

0.0000 1.8750 1.8750 5.0000e-
005

5.0000e-
005

1.8912

Mitigated Construction Off-Site

3.4 Phase 1-4 Paving - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0121 0.1224 0.1604 2.5000e-
004

6.2500e-
003

6.2500e-
003

5.7500e-
003

5.7500e-
003

0.0000 22.0303 22.0303 7.1300e-
003

0.0000 22.2084

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0121 0.1224 0.1604 2.5000e-
004

6.2500e-
003

6.2500e-
003

5.7500e-
003

5.7500e-
003

0.0000 22.0303 22.0303 7.1300e-
003

0.0000 22.2084

Unmitigated Construction On-Site
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3.4 Phase 1-4 Paving - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 5.5000e-
004

4.5000e-
004

5.8500e-
003

2.0000e-
005

1.8100e-
003

1.0000e-
005

1.8200e-
003

4.8000e-
004

1.0000e-
005

4.9000e-
004

0.0000 1.4732 1.4732 4.0000e-
005

4.0000e-
005

1.4860

Total 5.5000e-
004

4.5000e-
004

5.8500e-
003

2.0000e-
005

1.8100e-
003

1.0000e-
005

1.8200e-
003

4.8000e-
004

1.0000e-
005

4.9000e-
004

0.0000 1.4732 1.4732 4.0000e-
005

4.0000e-
005

1.4860

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0121 0.1224 0.1604 2.5000e-
004

6.2500e-
003

6.2500e-
003

5.7500e-
003

5.7500e-
003

0.0000 22.0303 22.0303 7.1300e-
003

0.0000 22.2084

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0121 0.1224 0.1604 2.5000e-
004

6.2500e-
003

6.2500e-
003

5.7500e-
003

5.7500e-
003

0.0000 22.0303 22.0303 7.1300e-
003

0.0000 22.2084

Mitigated Construction On-Site
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3.4 Phase 1-4 Paving - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 5.5000e-
004

4.5000e-
004

5.8500e-
003

2.0000e-
005

1.8100e-
003

1.0000e-
005

1.8200e-
003

4.8000e-
004

1.0000e-
005

4.9000e-
004

0.0000 1.4732 1.4732 4.0000e-
005

4.0000e-
005

1.4860

Total 5.5000e-
004

4.5000e-
004

5.8500e-
003

2.0000e-
005

1.8100e-
003

1.0000e-
005

1.8200e-
003

4.8000e-
004

1.0000e-
005

4.9000e-
004

0.0000 1.4732 1.4732 4.0000e-
005

4.0000e-
005

1.4860

Mitigated Construction Off-Site

3.5 Phase 1-4 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1305 1.1946 1.2518 2.0600e-
003

0.0619 0.0619 0.0582 0.0582 0.0000 177.2698 177.2698 0.0425 0.0000 178.3315

Total 0.1305 1.1946 1.2518 2.0600e-
003

0.0619 0.0619 0.0582 0.0582 0.0000 177.2698 177.2698 0.0425 0.0000 178.3315

Unmitigated Construction On-Site
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3.5 Phase 1-4 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0177 0.4782 0.1587 1.8700e-
003

0.0618 4.7700e-
003

0.0665 0.0178 4.5600e-
003

0.0224 0.0000 182.7379 182.7379 6.1100e-
003

0.0265 190.7925

Worker 0.0758 0.0612 0.8006 2.1800e-
003

0.2476 1.5100e-
003

0.2491 0.0658 1.3900e-
003

0.0671 0.0000 201.4901 201.4901 5.5400e-
003

5.4000e-
003

203.2376

Total 0.0935 0.5394 0.9594 4.0500e-
003

0.3094 6.2800e-
003

0.3156 0.0836 5.9500e-
003

0.0895 0.0000 384.2280 384.2280 0.0117 0.0319 394.0301

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1305 1.1946 1.2518 2.0600e-
003

0.0619 0.0619 0.0582 0.0582 0.0000 177.2696 177.2696 0.0425 0.0000 178.3313

Total 0.1305 1.1946 1.2518 2.0600e-
003

0.0619 0.0619 0.0582 0.0582 0.0000 177.2696 177.2696 0.0425 0.0000 178.3313

Mitigated Construction On-Site
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3.5 Phase 1-4 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0177 0.4782 0.1587 1.8700e-
003

0.0618 4.7700e-
003

0.0665 0.0178 4.5600e-
003

0.0224 0.0000 182.7379 182.7379 6.1100e-
003

0.0265 190.7925

Worker 0.0758 0.0612 0.8006 2.1800e-
003

0.2476 1.5100e-
003

0.2491 0.0658 1.3900e-
003

0.0671 0.0000 201.4901 201.4901 5.5400e-
003

5.4000e-
003

203.2376

Total 0.0935 0.5394 0.9594 4.0500e-
003

0.3094 6.2800e-
003

0.3156 0.0836 5.9500e-
003

0.0895 0.0000 384.2280 384.2280 0.0117 0.0319 394.0301

Mitigated Construction Off-Site

3.5 Phase 1-4 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1022 0.9350 1.0559 1.7500e-
003

0.0455 0.0455 0.0428 0.0428 0.0000 150.6731 150.6731 0.0358 0.0000 151.5692

Total 0.1022 0.9350 1.0559 1.7500e-
003

0.0455 0.0455 0.0428 0.0428 0.0000 150.6731 150.6731 0.0358 0.0000 151.5692

Unmitigated Construction On-Site
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3.5 Phase 1-4 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 8.9900e-
003

0.3170 0.1207 1.5200e-
003

0.0525 1.7600e-
003

0.0542 0.0151 1.6900e-
003

0.0168 0.0000 148.0724 148.0724 4.9600e-
003

0.0215 154.5899

Worker 0.0598 0.0460 0.6274 1.8000e-
003

0.2104 1.2100e-
003

0.2116 0.0559 1.1100e-
003

0.0570 0.0000 166.6977 166.6977 4.2300e-
003

4.2400e-
003

168.0658

Total 0.0688 0.3629 0.7481 3.3200e-
003

0.2628 2.9700e-
003

0.2658 0.0710 2.8000e-
003

0.0738 0.0000 314.7701 314.7701 9.1900e-
003

0.0257 322.6558

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1022 0.9350 1.0559 1.7500e-
003

0.0455 0.0455 0.0428 0.0428 0.0000 150.6729 150.6729 0.0358 0.0000 151.5690

Total 0.1022 0.9350 1.0559 1.7500e-
003

0.0455 0.0455 0.0428 0.0428 0.0000 150.6729 150.6729 0.0358 0.0000 151.5690

Mitigated Construction On-Site
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3.5 Phase 1-4 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 8.9900e-
003

0.3170 0.1207 1.5200e-
003

0.0525 1.7600e-
003

0.0542 0.0151 1.6900e-
003

0.0168 0.0000 148.0724 148.0724 4.9600e-
003

0.0215 154.5899

Worker 0.0598 0.0460 0.6274 1.8000e-
003

0.2104 1.2100e-
003

0.2116 0.0559 1.1100e-
003

0.0570 0.0000 166.6977 166.6977 4.2300e-
003

4.2400e-
003

168.0658

Total 0.0688 0.3629 0.7481 3.3200e-
003

0.2628 2.9700e-
003

0.2658 0.0710 2.8000e-
003

0.0738 0.0000 314.7701 314.7701 9.1900e-
003

0.0257 322.6558

Mitigated Construction Off-Site

3.6 Phase 1-4 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.0320 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 4.5000e-
003

0.0310 0.0399 7.0000e-
005

1.8000e-
003

1.8000e-
003

1.8000e-
003

1.8000e-
003

0.0000 5.6172 5.6172 3.7000e-
004

0.0000 5.6263

Total 0.0365 0.0310 0.0399 7.0000e-
005

1.8000e-
003

1.8000e-
003

1.8000e-
003

1.8000e-
003

0.0000 5.6172 5.6172 3.7000e-
004

0.0000 5.6263

Unmitigated Construction On-Site
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3.6 Phase 1-4 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 4.3600e-
003

3.5200e-
003

0.0461 1.3000e-
004

0.0142 9.0000e-
005

0.0143 3.7800e-
003

8.0000e-
005

3.8600e-
003

0.0000 11.5890 11.5890 3.2000e-
004

3.1000e-
004

11.6895

Total 4.3600e-
003

3.5200e-
003

0.0461 1.3000e-
004

0.0142 9.0000e-
005

0.0143 3.7800e-
003

8.0000e-
005

3.8600e-
003

0.0000 11.5890 11.5890 3.2000e-
004

3.1000e-
004

11.6895

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.0320 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 4.5000e-
003

0.0310 0.0399 7.0000e-
005

1.8000e-
003

1.8000e-
003

1.8000e-
003

1.8000e-
003

0.0000 5.6172 5.6172 3.7000e-
004

0.0000 5.6263

Total 0.0365 0.0310 0.0399 7.0000e-
005

1.8000e-
003

1.8000e-
003

1.8000e-
003

1.8000e-
003

0.0000 5.6172 5.6172 3.7000e-
004

0.0000 5.6263

Mitigated Construction On-Site
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3.6 Phase 1-4 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 4.3600e-
003

3.5200e-
003

0.0461 1.3000e-
004

0.0142 9.0000e-
005

0.0143 3.7800e-
003

8.0000e-
005

3.8600e-
003

0.0000 11.5890 11.5890 3.2000e-
004

3.1000e-
004

11.6895

Total 4.3600e-
003

3.5200e-
003

0.0461 1.3000e-
004

0.0142 9.0000e-
005

0.0143 3.7800e-
003

8.0000e-
005

3.8600e-
003

0.0000 11.5890 11.5890 3.2000e-
004

3.1000e-
004

11.6895

Mitigated Construction Off-Site

3.7 Phase 5-7 Demolition - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 2.1400e-
003

0.0000 2.1400e-
003

3.2000e-
004

0.0000 3.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0250 0.2363 0.2161 4.3000e-
004

0.0110 0.0110 0.0102 0.0102 0.0000 37.3913 37.3913 0.0105 0.0000 37.6531

Total 0.0250 0.2363 0.2161 4.3000e-
004

2.1400e-
003

0.0110 0.0131 3.2000e-
004

0.0102 0.0105 0.0000 37.3913 37.3913 0.0105 0.0000 37.6531

Unmitigated Construction On-Site
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3.7 Phase 5-7 Demolition - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 3.0000e-
005

1.4600e-
003

5.0000e-
004

1.0000e-
005

1.7000e-
004

1.0000e-
005

1.8000e-
004

5.0000e-
005

1.0000e-
005

6.0000e-
005

0.0000 0.5964 0.5964 3.0000e-
005

9.0000e-
005

0.6254

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 5.1000e-
004

4.0000e-
004

5.4000e-
003

2.0000e-
005

1.8100e-
003

1.0000e-
005

1.8200e-
003

4.8000e-
004

1.0000e-
005

4.9000e-
004

0.0000 1.4344 1.4344 4.0000e-
005

4.0000e-
005

1.4462

Total 5.4000e-
004

1.8600e-
003

5.9000e-
003

3.0000e-
005

1.9800e-
003

2.0000e-
005

2.0000e-
003

5.3000e-
004

2.0000e-
005

5.5000e-
004

0.0000 2.0308 2.0308 7.0000e-
005

1.3000e-
004

2.0716

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 7.9000e-
004

0.0000 7.9000e-
004

1.2000e-
004

0.0000 1.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0250 0.2363 0.2161 4.3000e-
004

0.0110 0.0110 0.0102 0.0102 0.0000 37.3912 37.3912 0.0105 0.0000 37.6530

Total 0.0250 0.2363 0.2161 4.3000e-
004

7.9000e-
004

0.0110 0.0118 1.2000e-
004

0.0102 0.0103 0.0000 37.3912 37.3912 0.0105 0.0000 37.6530

Mitigated Construction On-Site
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3.7 Phase 5-7 Demolition - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 3.0000e-
005

1.4600e-
003

5.0000e-
004

1.0000e-
005

1.7000e-
004

1.0000e-
005

1.8000e-
004

5.0000e-
005

1.0000e-
005

6.0000e-
005

0.0000 0.5964 0.5964 3.0000e-
005

9.0000e-
005

0.6254

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 5.1000e-
004

4.0000e-
004

5.4000e-
003

2.0000e-
005

1.8100e-
003

1.0000e-
005

1.8200e-
003

4.8000e-
004

1.0000e-
005

4.9000e-
004

0.0000 1.4344 1.4344 4.0000e-
005

4.0000e-
005

1.4462

Total 5.4000e-
004

1.8600e-
003

5.9000e-
003

3.0000e-
005

1.9800e-
003

2.0000e-
005

2.0000e-
003

5.3000e-
004

2.0000e-
005

5.5000e-
004

0.0000 2.0308 2.0308 7.0000e-
005

1.3000e-
004

2.0716

Mitigated Construction Off-Site

3.8 Phase 5-7 Grading - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.2054 0.0000 0.2054 0.0808 0.0000 0.0808 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0731 0.7593 0.6171 1.3700e-
003

0.0313 0.0313 0.0288 0.0288 0.0000 119.9775 119.9775 0.0388 0.0000 120.9475

Total 0.0731 0.7593 0.6171 1.3700e-
003

0.2054 0.0313 0.2368 0.0808 0.0288 0.1097 0.0000 119.9775 119.9775 0.0388 0.0000 120.9475

Unmitigated Construction On-Site
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3.8 Phase 5-7 Grading - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 5.2700e-
003

0.3774 0.0877 1.7800e-
003

0.0545 2.8800e-
003

0.0573 0.0150 2.7500e-
003

0.0177 0.0000 177.2147 177.2147 9.9300e-
003

0.0282 185.8541

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.3700e-
003

1.0600e-
003

0.0144 4.0000e-
005

4.8300e-
003

3.0000e-
005

4.8600e-
003

1.2800e-
003

3.0000e-
005

1.3100e-
003

0.0000 3.8251 3.8251 1.0000e-
004

1.0000e-
004

3.8565

Total 6.6400e-
003

0.3785 0.1021 1.8200e-
003

0.0593 2.9100e-
003

0.0622 0.0162 2.7800e-
003

0.0190 0.0000 181.0398 181.0398 0.0100 0.0283 189.7106

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0761 0.0000 0.0761 0.0300 0.0000 0.0300 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0731 0.7593 0.6171 1.3700e-
003

0.0313 0.0313 0.0288 0.0288 0.0000 119.9773 119.9773 0.0388 0.0000 120.9474

Total 0.0731 0.7593 0.6171 1.3700e-
003

0.0761 0.0313 0.1075 0.0300 0.0288 0.0588 0.0000 119.9773 119.9773 0.0388 0.0000 120.9474

Mitigated Construction On-Site
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3.8 Phase 5-7 Grading - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 5.2700e-
003

0.3774 0.0877 1.7800e-
003

0.0545 2.8800e-
003

0.0573 0.0150 2.7500e-
003

0.0177 0.0000 177.2147 177.2147 9.9300e-
003

0.0282 185.8541

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.3700e-
003

1.0600e-
003

0.0144 4.0000e-
005

4.8300e-
003

3.0000e-
005

4.8600e-
003

1.2800e-
003

3.0000e-
005

1.3100e-
003

0.0000 3.8251 3.8251 1.0000e-
004

1.0000e-
004

3.8565

Total 6.6400e-
003

0.3785 0.1021 1.8200e-
003

0.0593 2.9100e-
003

0.0622 0.0162 2.7800e-
003

0.0190 0.0000 181.0398 181.0398 0.0100 0.0283 189.7106

Mitigated Construction Off-Site

3.9 Phase 5-7 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0222 0.2191 0.3136 4.9000e-
004

0.0110 0.0110 0.0101 0.0101 0.0000 43.0578 43.0578 0.0139 0.0000 43.4059

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0222 0.2191 0.3136 4.9000e-
004

0.0110 0.0110 0.0101 0.0101 0.0000 43.0578 43.0578 0.0139 0.0000 43.4059

Unmitigated Construction On-Site
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3.9 Phase 5-7 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.0100e-
003

7.7000e-
004

0.0106 3.0000e-
005

3.5400e-
003

2.0000e-
005

3.5600e-
003

9.4000e-
004

2.0000e-
005

9.6000e-
004

0.0000 2.8037 2.8037 7.0000e-
005

7.0000e-
005

2.8267

Total 1.0100e-
003

7.7000e-
004

0.0106 3.0000e-
005

3.5400e-
003

2.0000e-
005

3.5600e-
003

9.4000e-
004

2.0000e-
005

9.6000e-
004

0.0000 2.8037 2.8037 7.0000e-
005

7.0000e-
005

2.8267

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0222 0.2191 0.3136 4.9000e-
004

0.0110 0.0110 0.0101 0.0101 0.0000 43.0577 43.0577 0.0139 0.0000 43.4059

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0222 0.2191 0.3136 4.9000e-
004

0.0110 0.0110 0.0101 0.0101 0.0000 43.0577 43.0577 0.0139 0.0000 43.4059

Mitigated Construction On-Site
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3.9 Phase 5-7 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.0100e-
003

7.7000e-
004

0.0106 3.0000e-
005

3.5400e-
003

2.0000e-
005

3.5600e-
003

9.4000e-
004

2.0000e-
005

9.6000e-
004

0.0000 2.8037 2.8037 7.0000e-
005

7.0000e-
005

2.8267

Total 1.0100e-
003

7.7000e-
004

0.0106 3.0000e-
005

3.5400e-
003

2.0000e-
005

3.5600e-
003

9.4000e-
004

2.0000e-
005

9.6000e-
004

0.0000 2.8037 2.8037 7.0000e-
005

7.0000e-
005

2.8267

Mitigated Construction Off-Site

3.10 Phase 5-7 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0338 0.3093 0.3493 5.8000e-
004

0.0150 0.0150 0.0142 0.0142 0.0000 49.8380 49.8380 0.0119 0.0000 50.1344

Total 0.0338 0.3093 0.3493 5.8000e-
004

0.0150 0.0150 0.0142 0.0142 0.0000 49.8380 49.8380 0.0119 0.0000 50.1344

Unmitigated Construction On-Site
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3.10 Phase 5-7 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 2.9700e-
003

0.1048 0.0399 5.0000e-
004

0.0174 5.8000e-
004

0.0179 5.0100e-
003

5.6000e-
004

5.5700e-
003

0.0000 48.9778 48.9778 1.6400e-
003

7.1000e-
003

51.1336

Worker 0.0198 0.0152 0.2075 5.9000e-
004

0.0696 4.0000e-
004

0.0700 0.0185 3.7000e-
004

0.0189 0.0000 55.1385 55.1385 1.4000e-
003

1.4000e-
003

55.5910

Total 0.0228 0.1201 0.2474 1.0900e-
003

0.0870 9.8000e-
004

0.0879 0.0235 9.3000e-
004

0.0244 0.0000 104.1163 104.1163 3.0400e-
003

8.5000e-
003

106.7246

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0338 0.3093 0.3493 5.8000e-
004

0.0150 0.0150 0.0142 0.0142 0.0000 49.8380 49.8380 0.0119 0.0000 50.1344

Total 0.0338 0.3093 0.3493 5.8000e-
004

0.0150 0.0150 0.0142 0.0142 0.0000 49.8380 49.8380 0.0119 0.0000 50.1344

Mitigated Construction On-Site
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3.10 Phase 5-7 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 2.9700e-
003

0.1048 0.0399 5.0000e-
004

0.0174 5.8000e-
004

0.0179 5.0100e-
003

5.6000e-
004

5.5700e-
003

0.0000 48.9778 48.9778 1.6400e-
003

7.1000e-
003

51.1336

Worker 0.0198 0.0152 0.2075 5.9000e-
004

0.0696 4.0000e-
004

0.0700 0.0185 3.7000e-
004

0.0189 0.0000 55.1385 55.1385 1.4000e-
003

1.4000e-
003

55.5910

Total 0.0228 0.1201 0.2474 1.0900e-
003

0.0870 9.8000e-
004

0.0879 0.0235 9.3000e-
004

0.0244 0.0000 104.1163 104.1163 3.0400e-
003

8.5000e-
003

106.7246

Mitigated Construction Off-Site

3.10 Phase 5-7 Building Construction - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1928 1.7611 2.1179 3.5300e-
003

0.0803 0.0803 0.0756 0.0756 0.0000 303.7223 303.7223 0.0718 0.0000 305.5179

Total 0.1928 1.7611 2.1179 3.5300e-
003

0.0803 0.0803 0.0756 0.0756 0.0000 303.7223 303.7223 0.0718 0.0000 305.5179

Unmitigated Construction On-Site
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3.10 Phase 5-7 Building Construction - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0177 0.6417 0.2392 3.0100e-
003

0.1057 3.5600e-
003

0.1093 0.0305 3.4100e-
003

0.0339 0.0000 294.1334 294.1334 0.0100 0.0427 307.1013

Worker 0.1127 0.0828 1.1800 3.5100e-
003

0.4240 2.3300e-
003

0.4263 0.1126 2.1500e-
003

0.1148 0.0000 328.7411 328.7411 7.7300e-
003

7.9400e-
003

331.3017

Total 0.1304 0.7245 1.4192 6.5200e-
003

0.5297 5.8900e-
003

0.5356 0.1431 5.5600e-
003

0.1487 0.0000 622.8746 622.8746 0.0177 0.0506 638.4030

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1928 1.7611 2.1179 3.5300e-
003

0.0803 0.0803 0.0756 0.0756 0.0000 303.7220 303.7220 0.0718 0.0000 305.5175

Total 0.1928 1.7611 2.1179 3.5300e-
003

0.0803 0.0803 0.0756 0.0756 0.0000 303.7220 303.7220 0.0718 0.0000 305.5175

Mitigated Construction On-Site
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3.10 Phase 5-7 Building Construction - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0177 0.6417 0.2392 3.0100e-
003

0.1057 3.5600e-
003

0.1093 0.0305 3.4100e-
003

0.0339 0.0000 294.1334 294.1334 0.0100 0.0427 307.1013

Worker 0.1127 0.0828 1.1800 3.5100e-
003

0.4240 2.3300e-
003

0.4263 0.1126 2.1500e-
003

0.1148 0.0000 328.7411 328.7411 7.7300e-
003

7.9400e-
003

331.3017

Total 0.1304 0.7245 1.4192 6.5200e-
003

0.5297 5.8900e-
003

0.5356 0.1431 5.5600e-
003

0.1487 0.0000 622.8746 622.8746 0.0177 0.0506 638.4030

Mitigated Construction Off-Site

3.10 Phase 5-7 Building Construction - 2025

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1785 1.6273 2.0991 3.5200e-
003

0.0689 0.0689 0.0648 0.0648 0.0000 302.6549 302.6549 0.0711 0.0000 304.4335

Total 0.1785 1.6273 2.0991 3.5200e-
003

0.0689 0.0689 0.0648 0.0648 0.0000 302.6549 302.6549 0.0711 0.0000 304.4335

Unmitigated Construction On-Site
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3.10 Phase 5-7 Building Construction - 2025

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0172 0.6362 0.2347 2.9400e-
003

0.1053 3.5600e-
003

0.1089 0.0304 3.4000e-
003

0.0338 0.0000 287.6735 287.6735 0.0100 0.0418 300.3755

Worker 0.1053 0.0741 1.0979 3.3800e-
003

0.4224 2.2200e-
003

0.4246 0.1122 2.0400e-
003

0.1142 0.0000 319.4836 319.4836 6.9600e-
003

7.4000e-
003

321.8619

Total 0.1225 0.7103 1.3326 6.3200e-
003

0.5277 5.7800e-
003

0.5335 0.1426 5.4400e-
003

0.1480 0.0000 607.1571 607.1571 0.0170 0.0492 622.2374

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1784 1.6273 2.0991 3.5200e-
003

0.0689 0.0689 0.0648 0.0648 0.0000 302.6545 302.6545 0.0711 0.0000 304.4331

Total 0.1784 1.6273 2.0991 3.5200e-
003

0.0689 0.0689 0.0648 0.0648 0.0000 302.6545 302.6545 0.0711 0.0000 304.4331

Mitigated Construction On-Site
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3.10 Phase 5-7 Building Construction - 2025

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0172 0.6362 0.2347 2.9400e-
003

0.1053 3.5600e-
003

0.1089 0.0304 3.4000e-
003

0.0338 0.0000 287.6735 287.6735 0.0100 0.0418 300.3755

Worker 0.1053 0.0741 1.0979 3.3800e-
003

0.4224 2.2200e-
003

0.4246 0.1122 2.0400e-
003

0.1142 0.0000 319.4836 319.4836 6.9600e-
003

7.4000e-
003

321.8619

Total 0.1225 0.7103 1.3326 6.3200e-
003

0.5277 5.7800e-
003

0.5335 0.1426 5.4400e-
003

0.1480 0.0000 607.1571 607.1571 0.0170 0.0492 622.2374

Mitigated Construction Off-Site

3.10 Phase 5-7 Building Construction - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0732 0.6671 0.8605 1.4400e-
003

0.0282 0.0282 0.0266 0.0266 0.0000 124.0769 124.0769 0.0292 0.0000 124.8061

Total 0.0732 0.6671 0.8605 1.4400e-
003

0.0282 0.0282 0.0266 0.0266 0.0000 124.0769 124.0769 0.0292 0.0000 124.8061

Unmitigated Construction On-Site
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3.10 Phase 5-7 Building Construction - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 6.9100e-
003

0.2590 0.0951 1.1800e-
003

0.0432 1.4500e-
003

0.0446 0.0125 1.3900e-
003

0.0139 0.0000 115.7245 115.7245 4.1100e-
003

0.0168 120.8411

Worker 0.0407 0.0276 0.4235 1.3400e-
003

0.1732 8.6000e-
004

0.1740 0.0460 7.9000e-
004

0.0468 0.0000 127.9986 127.9986 2.6000e-
003

2.8600e-
003

128.9155

Total 0.0476 0.2866 0.5186 2.5200e-
003

0.2163 2.3100e-
003

0.2187 0.0585 2.1800e-
003

0.0606 0.0000 243.7231 243.7231 6.7100e-
003

0.0197 249.7566

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0732 0.6671 0.8605 1.4400e-
003

0.0282 0.0282 0.0266 0.0266 0.0000 124.0768 124.0768 0.0292 0.0000 124.8059

Total 0.0732 0.6671 0.8605 1.4400e-
003

0.0282 0.0282 0.0266 0.0266 0.0000 124.0768 124.0768 0.0292 0.0000 124.8059

Mitigated Construction On-Site
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3.10 Phase 5-7 Building Construction - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 6.9100e-
003

0.2590 0.0951 1.1800e-
003

0.0432 1.4500e-
003

0.0446 0.0125 1.3900e-
003

0.0139 0.0000 115.7245 115.7245 4.1100e-
003

0.0168 120.8411

Worker 0.0407 0.0276 0.4235 1.3400e-
003

0.1732 8.6000e-
004

0.1740 0.0460 7.9000e-
004

0.0468 0.0000 127.9986 127.9986 2.6000e-
003

2.8600e-
003

128.9155

Total 0.0476 0.2866 0.5186 2.5200e-
003

0.2163 2.3100e-
003

0.2187 0.0585 2.1800e-
003

0.0606 0.0000 243.7231 243.7231 6.7100e-
003

0.0197 249.7566

Mitigated Construction Off-Site

3.11 Phase 5-7 Architectural Coating - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.7380 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 7.5200e-
003

0.0504 0.0796 1.3000e-
004

2.2700e-
003

2.2700e-
003

2.2700e-
003

2.2700e-
003

0.0000 11.2343 11.2343 6.1000e-
004

0.0000 11.2496

Total 0.7455 0.0504 0.0796 1.3000e-
004

2.2700e-
003

2.2700e-
003

2.2700e-
003

2.2700e-
003

0.0000 11.2343 11.2343 6.1000e-
004

0.0000 11.2496

Unmitigated Construction On-Site
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3.11 Phase 5-7 Architectural Coating - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 6.6900e-
003

4.5400e-
003

0.0697 2.2000e-
004

0.0285 1.4000e-
004

0.0286 7.5600e-
003

1.3000e-
004

7.6900e-
003

0.0000 21.0540 21.0540 4.3000e-
004

4.7000e-
004

21.2048

Total 6.6900e-
003

4.5400e-
003

0.0697 2.2000e-
004

0.0285 1.4000e-
004

0.0286 7.5600e-
003

1.3000e-
004

7.6900e-
003

0.0000 21.0540 21.0540 4.3000e-
004

4.7000e-
004

21.2048

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.7380 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 7.5200e-
003

0.0504 0.0796 1.3000e-
004

2.2700e-
003

2.2700e-
003

2.2700e-
003

2.2700e-
003

0.0000 11.2343 11.2343 6.1000e-
004

0.0000 11.2496

Total 0.7455 0.0504 0.0796 1.3000e-
004

2.2700e-
003

2.2700e-
003

2.2700e-
003

2.2700e-
003

0.0000 11.2343 11.2343 6.1000e-
004

0.0000 11.2496

Mitigated Construction On-Site
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3.11 Phase 5-7 Architectural Coating - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 6.6900e-
003

4.5400e-
003

0.0697 2.2000e-
004

0.0285 1.4000e-
004

0.0286 7.5600e-
003

1.3000e-
004

7.6900e-
003

0.0000 21.0540 21.0540 4.3000e-
004

4.7000e-
004

21.2048

Total 6.6900e-
003

4.5400e-
003

0.0697 2.2000e-
004

0.0285 1.4000e-
004

0.0286 7.5600e-
003

1.3000e-
004

7.6900e-
003

0.0000 21.0540 21.0540 4.3000e-
004

4.7000e-
004

21.2048

Mitigated Construction Off-Site

4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 1.1667 0.9074 7.7335 0.0118 1.2803 9.9700e-
003

1.2902 0.3417 9.2600e-
003

0.3509 0.0000 1,131.439
7

1,131.439
7

0.1193 0.0737 1,156.377
4

Unmitigated 1.1667 0.9074 7.7335 0.0118 1.2803 9.9700e-
003

1.2902 0.3417 9.2600e-
003

0.3509 0.0000 1,131.439
7

1,131.439
7

0.1193 0.0737 1,156.377
4

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Hospital 4,464.39 4,464.39 4464.39 3,400,436 3,400,436

Unenclosed Parking with Elevator 0.00 0.00 0.00

Total 4,464.39 4,464.39 4,464.39 3,400,436 3,400,436

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Hospital 3.26 1.65 1.35 64.90 16.10 19.00 73 25 2

Unenclosed Parking with 
Elevator

16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

4.4 Fleet Mix

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Hospital 0.540015 0.063309 0.186717 0.127205 0.023780 0.006682 0.012512 0.009167 0.000820 0.000485 0.025014 0.000756 0.003538

Unenclosed Parking with Elevator 0.540015 0.063309 0.186717 0.127205 0.023780 0.006682 0.012512 0.009167 0.000820 0.000485 0.025014 0.000756 0.003538

5.0 Energy Detail
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 1,909.147
3

1,909.147
3

0.0969 0.0118 1,915.071
5

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 1,909.147
3

1,909.147
3

0.0969 0.0118 1,915.071
5

NaturalGas 
Mitigated

0.1285 1.1681 0.9812 7.0100e-
003

0.0888 0.0888 0.0888 0.0888 0.0000 1,271.571
0

1,271.571
0

0.0244 0.0233 1,279.127
4

NaturalGas 
Unmitigated

0.1285 1.1681 0.9812 7.0100e-
003

0.0888 0.0888 0.0888 0.0888 0.0000 1,271.571
0

1,271.571
0

0.0244 0.0233 1,279.127
4

5.1 Mitigation Measures Energy

Historical Energy Use: N
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Hospital 2.38283e
+007

0.1285 1.1681 0.9812 7.0100e-
003

0.0888 0.0888 0.0888 0.0888 0.0000 1,271.571
0

1,271.571
0

0.0244 0.0233 1,279.127
4

Unenclosed 
Parking with 

Elevator

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.1285 1.1681 0.9812 7.0100e-
003

0.0888 0.0888 0.0888 0.0888 0.0000 1,271.571
0

1,271.571
0

0.0244 0.0233 1,279.127
4

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Hospital 2.38283e
+007

0.1285 1.1681 0.9812 7.0100e-
003

0.0888 0.0888 0.0888 0.0888 0.0000 1,271.571
0

1,271.571
0

0.0244 0.0233 1,279.127
4

Unenclosed 
Parking with 

Elevator

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.1285 1.1681 0.9812 7.0100e-
003

0.0888 0.0888 0.0888 0.0888 0.0000 1,271.571
0

1,271.571
0

0.0244 0.0233 1,279.127
4

Mitigated
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6.0 Area Detail

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Hospital 5.58213e
+006

1,645.807
7

0.0836 0.0101 1,650.914
7

Unenclosed 
Parking with 

Elevator

893176 263.3396 0.0134 1.6200e-
003

264.1568

Total 1,909.147
3

0.0969 0.0118 1,915.071
5

Unmitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Hospital 5.58213e
+006

1,645.807
7

0.0836 0.0101 1,650.914
7

Unenclosed 
Parking with 

Elevator

893176 263.3396 0.0134 1.6200e-
003

264.1568

Total 1,909.147
3

0.0969 0.0118 1,915.071
5

Mitigated
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6.1 Mitigation Measures Area

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 1.2591 1.7000e-
004

0.0187 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0000 0.0365 0.0365 9.0000e-
005

0.0000 0.0388

Unmitigated 1.2591 1.7000e-
004

0.0187 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0000 0.0365 0.0365 9.0000e-
005

0.0000 0.0388

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0770 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

1.1804 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.7200e-
003

1.7000e-
004

0.0187 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0000 0.0365 0.0365 9.0000e-
005

0.0000 0.0388

Total 1.2591 1.7000e-
004

0.0187 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0000 0.0365 0.0365 9.0000e-
005

0.0000 0.0388

Unmitigated
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Install Low Flow Bathroom Faucet

Install Low Flow Kitchen Faucet

Install Low Flow Toilet

Install Low Flow Shower

7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0770 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

1.1804 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.7200e-
003

1.7000e-
004

0.0187 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0000 0.0365 0.0365 9.0000e-
005

0.0000 0.0388

Total 1.2591 1.7000e-
004

0.0187 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0000 0.0365 0.0365 9.0000e-
005

0.0000 0.0388

Mitigated
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Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 157.7880 1.0491 0.0255 191.6151

Unmitigated 191.0025 1.3111 0.0318 233.2670

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Hospital 39.9568 / 
7.61081

191.0025 1.3111 0.0318 233.2670

Unenclosed 
Parking with 

Elevator

0 / 0 0.0000 0.0000 0.0000 0.0000

Total 191.0025 1.3111 0.0318 233.2670

Unmitigated
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7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Hospital 31.9654 / 
7.61081

157.7880 1.0491 0.0255 191.6151

Unenclosed 
Parking with 

Elevator

0 / 0 0.0000 0.0000 0.0000 0.0000

Total 157.7880 1.0491 0.0255 191.6151

Mitigated

8.1 Mitigation Measures Waste

Institute Recycling and Composting Services

8.0 Waste Detail
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Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 349.0470 20.6281 0.0000 864.7492

 Unmitigated 698.0940 41.2562 0.0000 1,729.498
4

Category/Year

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Hospital 3439.04 698.0940 41.2562 0.0000 1,729.498
4

Unenclosed 
Parking with 

Elevator

0 0.0000 0.0000 0.0000 0.0000

Total 698.0940 41.2562 0.0000 1,729.498
4

Unmitigated
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11.0 Vegetation

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Hospital 1719.52 349.0470 20.6281 0.0000 864.7492

Unenclosed 
Parking with 

Elevator

0 0.0000 0.0000 0.0000 0.0000

Total 349.0470 20.6281 0.0000 864.7492

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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Kaiser Riverside Medical Center Expansion
South Coast AQMD Air District, Winter

Project Characteristics - CO2 intensity factor from City's CAP Appendix C Figure 2

Land Use - 

Construction Phase - per construction questionnaire

Trips and VMT - Demolition: 200 tons waste * 2 cy/ton / 10 cy/truck = 40 trips.
Grading: 52,150 cy / 14 cy/truck = 3725 trips.
Hauling trip distance would be 10 miles for demolition and 34 miles for grading per applicant.

Demolition - 

Grading - Total 52,150 cy soil export during Phase 5-7

Architectural Coating - SCAQMD Rule 1113.
Phase 1-4 for parking, Phase 5-7 for non-residential

Vehicle Trips - Based on trip generation and VMT from TIA

Area Coating - SCAQMD Rule 1113

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Hospital 318.43 1000sqft 7.31 318,433.00 0

Unenclosed Parking with Elevator 1,151.00 Space 10.36 460,400.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.2 31

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Riverside Public Utilities/City of Riverside

2027Operational Year

CO2 Intensity 
(lb/MWhr)

650 0.033CH4 Intensity 
(lb/MWhr)

0.004N2O Intensity 
(lb/MWhr)
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Construction Off-road Equipment Mitigation - SCAQMD Rule 403

Area Mitigation - 

Water Mitigation - 2019 CALGreen Code

Waste Mitigation - AB 341

Table Name Column Name Default Value New Value

tblArchitecturalCoating ConstArea_Nonresidential_Exterior 159,217.00 0.00

tblArchitecturalCoating ConstArea_Nonresidential_Interior 477,650.00 0.00

tblArchitecturalCoating ConstArea_Parking 27,624.00 0.00

tblArchitecturalCoating EF_Nonresidential_Exterior 100.00 50.00

tblArchitecturalCoating EF_Nonresidential_Exterior 100.00 50.00

tblArchitecturalCoating EF_Nonresidential_Interior 100.00 50.00

tblArchitecturalCoating EF_Nonresidential_Interior 100.00 50.00

tblArchitecturalCoating EF_Parking 100.00 50.00

tblArchitecturalCoating EF_Parking 100.00 50.00

tblAreaCoating Area_EF_Nonresidential_Exterior 100 50

tblAreaCoating Area_EF_Nonresidential_Interior 100 50

tblAreaCoating Area_EF_Parking 100 50

tblAreaMitigation UseLowVOCPaintNonresidentialExteriorV
alue

50 100

tblAreaMitigation UseLowVOCPaintNonresidentialInteriorV
alue

50 100

tblAreaMitigation UseLowVOCPaintParkingValue 50 100

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15

tblConstructionPhase NumDays 20.00 88.00

tblConstructionPhase NumDays 20.00 44.00

tblConstructionPhase NumDays 300.00 283.00

tblConstructionPhase NumDays 300.00 673.00

tblConstructionPhase NumDays 20.00 23.00

tblConstructionPhase NumDays 20.00 22.00

tblConstructionPhase NumDays 30.00 21.00
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2.0 Emissions Summary

tblConstructionPhase NumDays 30.00 44.00

tblConstructionPhase NumDays 20.00 22.00

tblConstructionPhase NumDays 20.00 43.00

tblGrading MaterialExported 0.00 52,150.00

tblLandUse LandUseSquareFeet 318,430.00 318,433.00

tblProjectCharacteristics CO2IntensityFactor 789.98 650

tblTripsAndVMT HaulingTripLength 20.00 10.00

tblTripsAndVMT HaulingTripLength 20.00 34.00

tblTripsAndVMT HaulingTripNumber 738.00 0.00

tblTripsAndVMT HaulingTripNumber 20.00 40.00

tblTripsAndVMT HaulingTripNumber 369.00 3,725.00

tblVehicleTrips CC_TL 8.40 1.65

tblVehicleTrips CNW_TL 6.90 1.35

tblVehicleTrips CW_TL 16.60 3.26

tblVehicleTrips ST_TR 7.72 14.02

tblVehicleTrips SU_TR 6.77 14.02

tblVehicleTrips WD_TR 10.72 14.02
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2022 4.8776 38.8965 32.5075 0.0881 9.4271 1.6362 11.0634 3.7130 1.5053 5.2184 0.0000 8,901.008
3

8,901.008
3

1.9496 0.4741 9,062.625
9

2023 5.0253 51.5636 47.6888 0.1447 12.0773 1.7448 13.6340 4.4229 1.6312 5.8599 0.0000 15,083.07
72

15,083.07
72

2.4465 1.4162 15,566.26
19

2024 2.5352 18.9609 26.7879 0.0764 4.1170 0.6584 4.7754 1.1105 0.6194 1.7298 0.0000 7,757.905
3

7,757.905
3

0.7533 0.4253 7,903.485
5

2025 2.3717 17.9015 26.1009 0.0750 4.1170 0.5719 4.6889 1.1105 0.5380 1.6485 0.0000 7,647.088
0

7,647.088
0

0.7440 0.4149 7,789.321
0

2026 17.1083 17.8165 25.5963 0.0738 4.1170 0.5710 4.6880 1.1105 0.5372 1.6476 0.0000 7,541.155
8

7,541.155
8

0.7388 0.4051 7,680.340
0

Maximum 17.1083 51.5636 47.6888 0.1447 12.0773 1.7448 13.6340 4.4229 1.6312 5.8599 0.0000 15,083.07
72

15,083.07
72

2.4465 1.4162 15,566.26
19

Unmitigated Construction
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2022 4.8776 38.8965 32.5075 0.0881 4.7765 1.6362 5.7534 1.4130 1.5053 2.9183 0.0000 8,901.008
3

8,901.008
3

1.9496 0.4741 9,062.625
9

2023 5.0253 51.5636 47.6888 0.1447 6.1993 1.7448 7.7559 2.1101 1.6312 3.5470 0.0000 15,083.07
72

15,083.07
72

2.4465 1.4162 15,566.26
19

2024 2.5352 18.9609 26.7879 0.0764 4.1170 0.6584 4.7754 1.1105 0.6194 1.7298 0.0000 7,757.905
3

7,757.905
3

0.7533 0.4253 7,903.485
5

2025 2.3717 17.9015 26.1009 0.0750 4.1170 0.5719 4.6889 1.1105 0.5380 1.6485 0.0000 7,647.088
0

7,647.088
0

0.7440 0.4149 7,789.321
0

2026 17.1083 17.8165 25.5963 0.0738 4.1170 0.5710 4.6880 1.1105 0.5372 1.6476 0.0000 7,541.155
8

7,541.155
8

0.7388 0.4051 7,680.340
0

Maximum 17.1083 51.5636 47.6888 0.1447 6.1993 1.7448 7.7559 2.1101 1.6312 3.5470 0.0000 15,083.07
72

15,083.07
72

2.4465 1.4162 15,566.26
19

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 31.10 0.00 28.80 40.23 0.00 28.64 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 6.9037 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Energy 0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

Mobile 6.5704 4.9948 42.6721 0.0641 7.1656 0.0549 7.2205 1.9096 0.0510 1.9606 6,787.905
3

6,787.905
3

0.7310 0.4478 6,939.612
0

Total 14.1782 11.3965 48.1980 0.1025 7.1656 0.5418 7.7074 1.9096 0.5379 2.4475 14,468.59
47

14,468.59
47

0.8790 0.5886 14,665.96
29

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 6.9037 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Energy 0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

Mobile 6.5704 4.9948 42.6721 0.0641 7.1656 0.0549 7.2205 1.9096 0.0510 1.9606 6,787.905
3

6,787.905
3

0.7310 0.4478 6,939.612
0

Total 14.1782 11.3965 48.1980 0.1025 7.1656 0.5418 7.7074 1.9096 0.5379 2.4475 14,468.59
47

14,468.59
47

0.8790 0.5886 14,665.96
29

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Phase 1-4 Demolition Demolition 3/1/2022 3/31/2022 5 23

2 Phase 1-4 Grading Grading 4/1/2022 4/29/2022 5 21

3 Phase 1-4 Paving Paving 5/1/2022 5/31/2022 5 22

4 Phase 1-4 Building Construction Building Construction 6/1/2022 6/30/2023 5 283

5 Phase 1-4 Architectural Coating Architectural Coating 11/1/2022 12/31/2022 5 44

6 Phase 5-7 Demolition Demolition 6/1/2023 6/30/2023 5 22

7 Phase 5-7 Grading Grading 7/1/2023 8/31/2023 5 44

8 Phase 5-7 Paving Paving 9/1/2023 10/31/2023 5 43

9 Phase 5-7 Building Construction Building Construction 11/1/2023 5/31/2026 5 673

10 Phase 5-7 Architectural Coating Architectural Coating 6/1/2026 9/30/2026 5 88

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Phase 5-7 Demolition Concrete/Industrial Saws 1 8.00 81 0.73

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 477,650; Non-Residential Outdoor: 159,217; Striped Parking Area: 0 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 63

Acres of Paving: 10.36
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Phase 5-7 Demolition Excavators 3 8.00 158 0.38

Phase 5-7 Demolition Rubber Tired Dozers 2 8.00 247 0.40

Phase 5-7 Grading Excavators 2 8.00 158 0.38

Phase 5-7 Grading Graders 1 8.00 187 0.41

Phase 5-7 Grading Rubber Tired Dozers 1 8.00 247 0.40

Phase 5-7 Grading Scrapers 2 8.00 367 0.48

Phase 5-7 Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Phase 5-7 Paving Pavers 2 8.00 130 0.42

Phase 5-7 Paving Paving Equipment 2 8.00 132 0.36

Phase 5-7 Paving Rollers 2 8.00 80 0.38

Phase 5-7 Building Construction Cranes 1 7.00 231 0.29

Phase 5-7 Building Construction Forklifts 3 8.00 89 0.20

Phase 5-7 Building Construction Generator Sets 1 8.00 84 0.74

Phase 5-7 Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Phase 5-7 Building Construction Welders 1 8.00 46 0.45

Phase 5-7 Architectural Coating Air Compressors 1 6.00 78 0.48

Phase 1-4 Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Phase 1-4 Demolition Excavators 3 8.00 158 0.38

Phase 1-4 Demolition Rubber Tired Dozers 2 8.00 247 0.40

Phase 1-4 Grading Excavators 2 8.00 158 0.38

Phase 1-4 Grading Graders 1 8.00 187 0.41

Phase 1-4 Grading Rubber Tired Dozers 1 8.00 247 0.40

Phase 1-4 Grading Scrapers 2 8.00 367 0.48

Phase 1-4 Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Phase 1-4 Building Construction Cranes 1 7.00 231 0.29

Phase 1-4 Building Construction Forklifts 3 8.00 89 0.20

Phase 1-4 Building Construction Generator Sets 1 8.00 84 0.74

Phase 1-4 Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Phase 1-4 Building Construction Welders 1 8.00 46 0.45

CalEEMod Version: CalEEMod.2020.4.0 Date: 9/2/2021 3:27 PMPage 8 of 43

Kaiser Riverside Medical Center Expansion - South Coast AQMD Air District, Winter

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied



3.1 Mitigation Measures Construction

Replace Ground Cover

Water Exposed Area

Reduce Vehicle Speed on Unpaved Roads

Phase 1-4 Paving Pavers 2 8.00 130 0.42

Phase 1-4 Paving Paving Equipment 2 8.00 132 0.36

Phase 1-4 Paving Rollers 2 8.00 80 0.38

Phase 1-4 Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Phase 5-7 Demolition 6 15.00 0.00 40.00 14.70 6.90 10.00 LD_Mix HDT_Mix HHDT

Phase 5-7 Grading 8 20.00 0.00 3,725.00 14.70 6.90 34.00 LD_Mix HDT_Mix HHDT

Phase 5-7 Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 5-7 Building 
Construction

9 295.00 128.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 5-7 
Architectural Coating

1 59.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 Demolition 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 Grading 8 20.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 Building 
Construction

9 295.00 128.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 
Architectural Coating

1 59.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

CalEEMod Version: CalEEMod.2020.4.0 Date: 9/2/2021 3:27 PMPage 9 of 43

Kaiser Riverside Medical Center Expansion - South Coast AQMD Air District, Winter

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied



3.2 Phase 1-4 Demolition - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.6392 25.7194 20.5941 0.0388 1.2427 1.2427 1.1553 1.1553 3,746.781
2

3,746.781
2

1.0524 3,773.092
0

Total 2.6392 25.7194 20.5941 0.0388 1.2427 1.2427 1.1553 1.1553 3,746.781
2

3,746.781
2

1.0524 3,773.092
0

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0544 0.0398 0.5176 1.4300e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 145.3958 145.3958 4.0600e-
003

3.8900e-
003

146.6576

Total 0.0544 0.0398 0.5176 1.4300e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 145.3958 145.3958 4.0600e-
003

3.8900e-
003

146.6576

Unmitigated Construction Off-Site
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3.2 Phase 1-4 Demolition - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.6392 25.7194 20.5941 0.0388 1.2427 1.2427 1.1553 1.1553 0.0000 3,746.781
2

3,746.781
2

1.0524 3,773.092
0

Total 2.6392 25.7194 20.5941 0.0388 1.2427 1.2427 1.1553 1.1553 0.0000 3,746.781
2

3,746.781
2

1.0524 3,773.092
0

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0544 0.0398 0.5176 1.4300e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 145.3958 145.3958 4.0600e-
003

3.8900e-
003

146.6576

Total 0.0544 0.0398 0.5176 1.4300e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 145.3958 145.3958 4.0600e-
003

3.8900e-
003

146.6576

Mitigated Construction Off-Site
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3.3 Phase 1-4 Grading - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 9.2036 0.0000 9.2036 3.6538 0.0000 3.6538 0.0000 0.0000

Off-Road 3.6248 38.8435 29.0415 0.0621 1.6349 1.6349 1.5041 1.5041 6,011.410
5

6,011.410
5

1.9442 6,060.015
8

Total 3.6248 38.8435 29.0415 0.0621 9.2036 1.6349 10.8385 3.6538 1.5041 5.1579 6,011.410
5

6,011.410
5

1.9442 6,060.015
8

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0725 0.0530 0.6901 1.9100e-
003

0.2236 1.3400e-
003

0.2249 0.0593 1.2300e-
003

0.0605 193.8611 193.8611 5.4100e-
003

5.1900e-
003

195.5435

Total 0.0725 0.0530 0.6901 1.9100e-
003

0.2236 1.3400e-
003

0.2249 0.0593 1.2300e-
003

0.0605 193.8611 193.8611 5.4100e-
003

5.1900e-
003

195.5435

Unmitigated Construction Off-Site
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3.3 Phase 1-4 Grading - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 3.4099 0.0000 3.4099 1.3537 0.0000 1.3537 0.0000 0.0000

Off-Road 3.6248 38.8435 29.0415 0.0621 1.6349 1.6349 1.5041 1.5041 0.0000 6,011.410
5

6,011.410
5

1.9442 6,060.015
8

Total 3.6248 38.8435 29.0415 0.0621 3.4099 1.6349 5.0448 1.3537 1.5041 2.8578 0.0000 6,011.410
5

6,011.410
5

1.9442 6,060.015
8

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0725 0.0530 0.6901 1.9100e-
003

0.2236 1.3400e-
003

0.2249 0.0593 1.2300e-
003

0.0605 193.8611 193.8611 5.4100e-
003

5.1900e-
003

195.5435

Total 0.0725 0.0530 0.6901 1.9100e-
003

0.2236 1.3400e-
003

0.2249 0.0593 1.2300e-
003

0.0605 193.8611 193.8611 5.4100e-
003

5.1900e-
003

195.5435

Mitigated Construction Off-Site
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3.4 Phase 1-4 Paving - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0544 0.0398 0.5176 1.4300e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 145.3958 145.3958 4.0600e-
003

3.8900e-
003

146.6576

Total 0.0544 0.0398 0.5176 1.4300e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 145.3958 145.3958 4.0600e-
003

3.8900e-
003

146.6576

Unmitigated Construction Off-Site
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3.4 Phase 1-4 Paving - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 0.0000 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 0.0000 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0544 0.0398 0.5176 1.4300e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 145.3958 145.3958 4.0600e-
003

3.8900e-
003

146.6576

Total 0.0544 0.0398 0.5176 1.4300e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 145.3958 145.3958 4.0600e-
003

3.8900e-
003

146.6576

Mitigated Construction Off-Site
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3.5 Phase 1-4 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Total 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.2292 6.2160 2.1155 0.0245 0.8196 0.0625 0.8821 0.2360 0.0598 0.2958 2,633.885
6

2,633.885
6

0.0879 0.3822 2,749.968
2

Worker 1.0689 0.7819 10.1792 0.0281 3.2974 0.0197 3.3171 0.8745 0.0181 0.8926 2,859.450
9

2,859.450
9

0.0798 0.0766 2,884.266
1

Total 1.2981 6.9979 12.2946 0.0526 4.1170 0.0822 4.1992 1.1105 0.0779 1.1884 5,493.336
5

5,493.336
5

0.1677 0.4587 5,634.234
3

Unmitigated Construction Off-Site
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3.5 Phase 1-4 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 0.0000 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Total 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 0.0000 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.2292 6.2160 2.1155 0.0245 0.8196 0.0625 0.8821 0.2360 0.0598 0.2958 2,633.885
6

2,633.885
6

0.0879 0.3822 2,749.968
2

Worker 1.0689 0.7819 10.1792 0.0281 3.2974 0.0197 3.3171 0.8745 0.0181 0.8926 2,859.450
9

2,859.450
9

0.0798 0.0766 2,884.266
1

Total 1.2981 6.9979 12.2946 0.0526 4.1170 0.0822 4.1992 1.1105 0.0779 1.1884 5,493.336
5

5,493.336
5

0.1677 0.4587 5,634.234
3

Mitigated Construction Off-Site
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3.5 Phase 1-4 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Total 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1355 4.8768 1.8883 0.0233 0.8196 0.0272 0.8468 0.2360 0.0260 0.2620 2,513.732
5

2,513.732
5

0.0839 0.3642 2,624.370
7

Worker 0.9947 0.6916 9.3901 0.0272 3.2974 0.0186 3.3160 0.8745 0.0171 0.8916 2,784.354
5

2,784.354
5

0.0717 0.0707 2,807.223
9

Total 1.1302 5.5685 11.2784 0.0506 4.1170 0.0458 4.1628 1.1105 0.0431 1.1536 5,298.087
0

5,298.087
0

0.1557 0.4350 5,431.594
6

Unmitigated Construction Off-Site
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3.5 Phase 1-4 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 0.0000 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Total 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 0.0000 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1355 4.8768 1.8883 0.0233 0.8196 0.0272 0.8468 0.2360 0.0260 0.2620 2,513.732
5

2,513.732
5

0.0839 0.3642 2,624.370
7

Worker 0.9947 0.6916 9.3901 0.0272 3.2974 0.0186 3.3160 0.8745 0.0171 0.8916 2,784.354
5

2,784.354
5

0.0717 0.0707 2,807.223
9

Total 1.1302 5.5685 11.2784 0.0506 4.1170 0.0458 4.1628 1.1105 0.0431 1.1536 5,298.087
0

5,298.087
0

0.1557 0.4350 5,431.594
6

Mitigated Construction Off-Site
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3.6 Phase 1-4 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 1.4550 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2045 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 281.4481 281.4481 0.0183 281.9062

Total 1.6595 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 281.4481 281.4481 0.0183 281.9062

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.2138 0.1564 2.0358 5.6200e-
003

0.6595 3.9400e-
003

0.6634 0.1749 3.6300e-
003

0.1785 571.8902 571.8902 0.0160 0.0153 576.8532

Total 0.2138 0.1564 2.0358 5.6200e-
003

0.6595 3.9400e-
003

0.6634 0.1749 3.6300e-
003

0.1785 571.8902 571.8902 0.0160 0.0153 576.8532

Unmitigated Construction Off-Site

CalEEMod Version: CalEEMod.2020.4.0 Date: 9/2/2021 3:27 PMPage 20 of 43

Kaiser Riverside Medical Center Expansion - South Coast AQMD Air District, Winter

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied



3.6 Phase 1-4 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 1.4550 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2045 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 0.0000 281.4481 281.4481 0.0183 281.9062

Total 1.6595 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 0.0000 281.4481 281.4481 0.0183 281.9062

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.2138 0.1564 2.0358 5.6200e-
003

0.6595 3.9400e-
003

0.6634 0.1749 3.6300e-
003

0.1785 571.8902 571.8902 0.0160 0.0153 576.8532

Total 0.2138 0.1564 2.0358 5.6200e-
003

0.6595 3.9400e-
003

0.6634 0.1749 3.6300e-
003

0.1785 571.8902 571.8902 0.0160 0.0153 576.8532

Mitigated Construction Off-Site
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3.7 Phase 5-7 Demolition - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.1945 0.0000 0.1945 0.0295 0.0000 0.0295 0.0000 0.0000

Off-Road 2.2691 21.4844 19.6434 0.0388 0.9975 0.9975 0.9280 0.9280 3,746.984
0

3,746.984
0

1.0494 3,773.218
3

Total 2.2691 21.4844 19.6434 0.0388 0.1945 0.9975 1.1921 0.0295 0.9280 0.9574 3,746.984
0

3,746.984
0

1.0494 3,773.218
3

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 2.7000e-
003

0.1325 0.0456 5.4000e-
004

0.0159 8.4000e-
004

0.0168 4.3700e-
003

8.1000e-
004

5.1700e-
003

59.8386 59.8386 3.2400e-
003

9.5000e-
003

62.7518

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0506 0.0352 0.4775 1.3800e-
003

0.1677 9.4000e-
004

0.1686 0.0445 8.7000e-
004

0.0453 141.5774 141.5774 3.6500e-
003

3.6000e-
003

142.7402

Total 0.0533 0.1677 0.5231 1.9200e-
003

0.1836 1.7800e-
003

0.1854 0.0488 1.6800e-
003

0.0505 201.4159 201.4159 6.8900e-
003

0.0131 205.4920

Unmitigated Construction Off-Site
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3.7 Phase 5-7 Demolition - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.0721 0.0000 0.0721 0.0109 0.0000 0.0109 0.0000 0.0000

Off-Road 2.2691 21.4844 19.6434 0.0388 0.9975 0.9975 0.9280 0.9280 0.0000 3,746.984
0

3,746.984
0

1.0494 3,773.218
3

Total 2.2691 21.4844 19.6434 0.0388 0.0721 0.9975 1.0696 0.0109 0.9280 0.9389 0.0000 3,746.984
0

3,746.984
0

1.0494 3,773.218
3

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 2.7000e-
003

0.1325 0.0456 5.4000e-
004

0.0159 8.4000e-
004

0.0168 4.3700e-
003

8.1000e-
004

5.1700e-
003

59.8386 59.8386 3.2400e-
003

9.5000e-
003

62.7518

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0506 0.0352 0.4775 1.3800e-
003

0.1677 9.4000e-
004

0.1686 0.0445 8.7000e-
004

0.0453 141.5774 141.5774 3.6500e-
003

3.6000e-
003

142.7402

Total 0.0533 0.1677 0.5231 1.9200e-
003

0.1836 1.7800e-
003

0.1854 0.0488 1.6800e-
003

0.0505 201.4159 201.4159 6.8900e-
003

0.0131 205.4920

Mitigated Construction Off-Site
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3.8 Phase 5-7 Grading - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 9.3376 0.0000 9.3376 3.6741 0.0000 3.6741 0.0000 0.0000

Off-Road 3.3217 34.5156 28.0512 0.0621 1.4245 1.4245 1.3105 1.3105 6,011.477
7

6,011.477
7

1.9442 6,060.083
6

Total 3.3217 34.5156 28.0512 0.0621 9.3376 1.4245 10.7621 3.6741 1.3105 4.9846 6,011.477
7

6,011.477
7

1.9442 6,060.083
6

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.2326 17.0011 4.0115 0.0807 2.5161 0.1309 2.6471 0.6896 0.1252 0.8148 8,882.829
6

8,882.829
6

0.4974 1.4114 9,315.858
1

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0674 0.0469 0.6366 1.8400e-
003

0.2236 1.2600e-
003

0.2248 0.0593 1.1600e-
003

0.0605 188.7698 188.7698 4.8600e-
003

4.7900e-
003

190.3203

Total 0.3000 17.0480 4.6481 0.0826 2.7397 0.1322 2.8719 0.7489 0.1264 0.8753 9,071.599
4

9,071.599
4

0.5022 1.4162 9,506.178
4

Unmitigated Construction Off-Site
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3.8 Phase 5-7 Grading - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 3.4596 0.0000 3.4596 1.3612 0.0000 1.3612 0.0000 0.0000

Off-Road 3.3217 34.5156 28.0512 0.0621 1.4245 1.4245 1.3105 1.3105 0.0000 6,011.477
7

6,011.477
7

1.9442 6,060.083
6

Total 3.3217 34.5156 28.0512 0.0621 3.4596 1.4245 4.8841 1.3612 1.3105 2.6718 0.0000 6,011.477
7

6,011.477
7

1.9442 6,060.083
6

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.2326 17.0011 4.0115 0.0807 2.5161 0.1309 2.6471 0.6896 0.1252 0.8148 8,882.829
6

8,882.829
6

0.4974 1.4114 9,315.858
1

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0674 0.0469 0.6366 1.8400e-
003

0.2236 1.2600e-
003

0.2248 0.0593 1.1600e-
003

0.0605 188.7698 188.7698 4.8600e-
003

4.7900e-
003

190.3203

Total 0.3000 17.0480 4.6481 0.0826 2.7397 0.1322 2.8719 0.7489 0.1264 0.8753 9,071.599
4

9,071.599
4

0.5022 1.4162 9,506.178
4

Mitigated Construction Off-Site
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3.9 Phase 5-7 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0506 0.0352 0.4775 1.3800e-
003

0.1677 9.4000e-
004

0.1686 0.0445 8.7000e-
004

0.0453 141.5774 141.5774 3.6500e-
003

3.6000e-
003

142.7402

Total 0.0506 0.0352 0.4775 1.3800e-
003

0.1677 9.4000e-
004

0.1686 0.0445 8.7000e-
004

0.0453 141.5774 141.5774 3.6500e-
003

3.6000e-
003

142.7402

Unmitigated Construction Off-Site

CalEEMod Version: CalEEMod.2020.4.0 Date: 9/2/2021 3:27 PMPage 26 of 43

Kaiser Riverside Medical Center Expansion - South Coast AQMD Air District, Winter

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied



3.9 Phase 5-7 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 0.0000 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 0.0000 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0506 0.0352 0.4775 1.3800e-
003

0.1677 9.4000e-
004

0.1686 0.0445 8.7000e-
004

0.0453 141.5774 141.5774 3.6500e-
003

3.6000e-
003

142.7402

Total 0.0506 0.0352 0.4775 1.3800e-
003

0.1677 9.4000e-
004

0.1686 0.0445 8.7000e-
004

0.0453 141.5774 141.5774 3.6500e-
003

3.6000e-
003

142.7402

Mitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Total 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1355 4.8768 1.8883 0.0233 0.8196 0.0272 0.8468 0.2360 0.0260 0.2620 2,513.732
5

2,513.732
5

0.0839 0.3642 2,624.370
7

Worker 0.9947 0.6916 9.3901 0.0272 3.2974 0.0186 3.3160 0.8745 0.0171 0.8916 2,784.354
5

2,784.354
5

0.0717 0.0707 2,807.223
9

Total 1.1302 5.5685 11.2784 0.0506 4.1170 0.0458 4.1628 1.1105 0.0431 1.1536 5,298.087
0

5,298.087
0

0.1557 0.4350 5,431.594
6

Unmitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 0.0000 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Total 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 0.0000 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1355 4.8768 1.8883 0.0233 0.8196 0.0272 0.8468 0.2360 0.0260 0.2620 2,513.732
5

2,513.732
5

0.0839 0.3642 2,624.370
7

Worker 0.9947 0.6916 9.3901 0.0272 3.2974 0.0186 3.3160 0.8745 0.0171 0.8916 2,784.354
5

2,784.354
5

0.0717 0.0707 2,807.223
9

Total 1.1302 5.5685 11.2784 0.0506 4.1170 0.0458 4.1628 1.1105 0.0431 1.1536 5,298.087
0

5,298.087
0

0.1557 0.4350 5,431.594
6

Mitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.4716 13.4438 16.1668 0.0270 0.6133 0.6133 0.5769 0.5769 2,555.698
9

2,555.698
9

0.6044 2,570.807
7

Total 1.4716 13.4438 16.1668 0.0270 0.6133 0.6133 0.5769 0.5769 2,555.698
9

2,555.698
9

0.6044 2,570.807
7

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1320 4.8991 1.8574 0.0230 0.8196 0.0273 0.8469 0.2360 0.0261 0.2621 2,477.643
7

2,477.643
7

0.0839 0.3595 2,586.874
7

Worker 0.9317 0.6180 8.7637 0.0264 3.2974 0.0178 3.3152 0.8745 0.0164 0.8909 2,724.562
7

2,724.562
7

0.0651 0.0658 2,745.803
2

Total 1.0637 5.5171 10.6211 0.0494 4.1170 0.0451 4.1621 1.1105 0.0425 1.1529 5,202.206
4

5,202.206
4

0.1490 0.4253 5,332.677
9

Unmitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.4716 13.4438 16.1668 0.0270 0.6133 0.6133 0.5769 0.5769 0.0000 2,555.698
9

2,555.698
9

0.6044 2,570.807
7

Total 1.4716 13.4438 16.1668 0.0270 0.6133 0.6133 0.5769 0.5769 0.0000 2,555.698
9

2,555.698
9

0.6044 2,570.807
7

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1320 4.8991 1.8574 0.0230 0.8196 0.0273 0.8469 0.2360 0.0261 0.2621 2,477.643
7

2,477.643
7

0.0839 0.3595 2,586.874
7

Worker 0.9317 0.6180 8.7637 0.0264 3.2974 0.0178 3.3152 0.8745 0.0164 0.8909 2,724.562
7

2,724.562
7

0.0651 0.0658 2,745.803
2

Total 1.0637 5.5171 10.6211 0.0494 4.1170 0.0451 4.1621 1.1105 0.0425 1.1529 5,202.206
4

5,202.206
4

0.1490 0.4253 5,332.677
9

Mitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2025

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Total 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1288 4.8762 1.8296 0.0226 0.8196 0.0273 0.8469 0.2360 0.0262 0.2621 2,432.551
8

2,432.551
8

0.0842 0.3534 2,539.955
3

Worker 0.8755 0.5557 8.1866 0.0255 3.2974 0.0170 3.3144 0.8745 0.0156 0.8901 2,658.061
8

2,658.061
8

0.0588 0.0615 2,677.867
6

Total 1.0043 5.4319 10.0162 0.0481 4.1170 0.0443 4.1613 1.1105 0.0418 1.1522 5,090.613
6

5,090.613
6

0.1430 0.4149 5,217.822
9

Unmitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2025

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 0.0000 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Total 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 0.0000 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1288 4.8762 1.8296 0.0226 0.8196 0.0273 0.8469 0.2360 0.0262 0.2621 2,432.551
8

2,432.551
8

0.0842 0.3534 2,539.955
3

Worker 0.8755 0.5557 8.1866 0.0255 3.2974 0.0170 3.3144 0.8745 0.0156 0.8901 2,658.061
8

2,658.061
8

0.0588 0.0615 2,677.867
6

Total 1.0043 5.4319 10.0162 0.0481 4.1170 0.0443 4.1613 1.1105 0.0418 1.1522 5,090.613
6

5,090.613
6

0.1430 0.4149 5,217.822
9

Mitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Total 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1260 4.8420 1.8074 0.0221 0.8196 0.0273 0.8469 0.2360 0.0261 0.2621 2,386.989
5

2,386.989
5

0.0843 0.3471 2,492.522
5

Worker 0.8272 0.5048 7.7042 0.0247 3.2974 0.0161 3.3135 0.8745 0.0148 0.8893 2,597.691
9

2,597.691
9

0.0535 0.0580 2,616.319
4

Total 0.9532 5.3468 9.5116 0.0468 4.1170 0.0434 4.1604 1.1105 0.0409 1.1514 4,984.681
4

4,984.681
4

0.1378 0.4051 5,108.841
9

Unmitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 0.0000 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Total 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 0.0000 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1260 4.8420 1.8074 0.0221 0.8196 0.0273 0.8469 0.2360 0.0261 0.2621 2,386.989
5

2,386.989
5

0.0843 0.3471 2,492.522
5

Worker 0.8272 0.5048 7.7042 0.0247 3.2974 0.0161 3.3135 0.8745 0.0148 0.8893 2,597.691
9

2,597.691
9

0.0535 0.0580 2,616.319
4

Total 0.9532 5.3468 9.5116 0.0468 4.1170 0.0434 4.1604 1.1105 0.0409 1.1514 4,984.681
4

4,984.681
4

0.1378 0.4051 5,108.841
9

Mitigated Construction Off-Site
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3.11 Phase 5-7 Architectural Coating - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 16.7720 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1709 1.1455 1.8091 2.9700e-
003

0.0515 0.0515 0.0515 0.0515 281.4481 281.4481 0.0154 281.8319

Total 16.9429 1.1455 1.8091 2.9700e-
003

0.0515 0.0515 0.0515 0.0515 281.4481 281.4481 0.0154 281.8319

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1654 0.1010 1.5408 4.9500e-
003

0.6595 3.2200e-
003

0.6627 0.1749 2.9700e-
003

0.1779 519.5384 519.5384 0.0107 0.0116 523.2639

Total 0.1654 0.1010 1.5408 4.9500e-
003

0.6595 3.2200e-
003

0.6627 0.1749 2.9700e-
003

0.1779 519.5384 519.5384 0.0107 0.0116 523.2639

Unmitigated Construction Off-Site
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3.11 Phase 5-7 Architectural Coating - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 16.7720 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1709 1.1455 1.8091 2.9700e-
003

0.0515 0.0515 0.0515 0.0515 0.0000 281.4481 281.4481 0.0154 281.8319

Total 16.9429 1.1455 1.8091 2.9700e-
003

0.0515 0.0515 0.0515 0.0515 0.0000 281.4481 281.4481 0.0154 281.8319

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1654 0.1010 1.5408 4.9500e-
003

0.6595 3.2200e-
003

0.6627 0.1749 2.9700e-
003

0.1779 519.5384 519.5384 0.0107 0.0116 523.2639

Total 0.1654 0.1010 1.5408 4.9500e-
003

0.6595 3.2200e-
003

0.6627 0.1749 2.9700e-
003

0.1779 519.5384 519.5384 0.0107 0.0116 523.2639

Mitigated Construction Off-Site
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4.0 Operational Detail - Mobile

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 6.5704 4.9948 42.6721 0.0641 7.1656 0.0549 7.2205 1.9096 0.0510 1.9606 6,787.905
3

6,787.905
3

0.7310 0.4478 6,939.612
0

Unmitigated 6.5704 4.9948 42.6721 0.0641 7.1656 0.0549 7.2205 1.9096 0.0510 1.9606 6,787.905
3

6,787.905
3

0.7310 0.4478 6,939.612
0

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Hospital 4,464.39 4,464.39 4464.39 3,400,436 3,400,436

Unenclosed Parking with Elevator 0.00 0.00 0.00

Total 4,464.39 4,464.39 4,464.39 3,400,436 3,400,436

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Hospital 3.26 1.65 1.35 64.90 16.10 19.00 73 25 2

Unenclosed Parking with 
Elevator

16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

4.4 Fleet Mix
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Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Hospital 0.540015 0.063309 0.186717 0.127205 0.023780 0.006682 0.012512 0.009167 0.000820 0.000485 0.025014 0.000756 0.003538

Unenclosed Parking with Elevator 0.540015 0.063309 0.186717 0.127205 0.023780 0.006682 0.012512 0.009167 0.000820 0.000485 0.025014 0.000756 0.003538

5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

NaturalGas 
Unmitigated

0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

5.1 Mitigation Measures Energy

Historical Energy Use: N
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6.0 Area Detail

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Hospital 65283.1 0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

Unenclosed 
Parking with 

Elevator

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Hospital 65.2831 0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

Unenclosed 
Parking with 

Elevator

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

Mitigated
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6.1 Mitigation Measures Area

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 6.9037 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Unmitigated 6.9037 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.4219 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

6.4681 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0138 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Total 6.9037 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Unmitigated
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Install Low Flow Bathroom Faucet

Install Low Flow Kitchen Faucet

Install Low Flow Toilet

Install Low Flow Shower

7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.4219 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

6.4681 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0138 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Total 6.9037 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Mitigated
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11.0 Vegetation

8.1 Mitigation Measures Waste

Institute Recycling and Composting Services

8.0 Waste Detail

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number

CalEEMod Version: CalEEMod.2020.4.0 Date: 9/2/2021 3:27 PMPage 43 of 43

Kaiser Riverside Medical Center Expansion - South Coast AQMD Air District, Winter

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied



Kaiser Riverside Medical Center Expansion
South Coast AQMD Air District, Summer

Project Characteristics - CO2 intensity factor from City's CAP Appendix C Figure 2

Land Use - 

Construction Phase - per construction questionnaire

Trips and VMT - Demolition: 200 tons waste * 2 cy/ton / 10 cy/truck = 40 trips.
Grading: 52,150 cy / 14 cy/truck = 3725 trips.
Hauling trip distance would be 10 miles for demolition and 34 miles for grading per applicant.

Demolition - 

Grading - Total 52,150 cy soil export during Phase 5-7

Architectural Coating - SCAQMD Rule 1113.
Phase 1-4 for parking, Phase 5-7 for non-residential

Vehicle Trips - Based on trip generation and VMT from TIA

Area Coating - SCAQMD Rule 1113

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Hospital 318.43 1000sqft 7.31 318,433.00 0

Unenclosed Parking with Elevator 1,151.00 Space 10.36 460,400.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.2 31

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Riverside Public Utilities/City of Riverside

2027Operational Year

CO2 Intensity 
(lb/MWhr)

650 0.033CH4 Intensity 
(lb/MWhr)

0.004N2O Intensity 
(lb/MWhr)
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Construction Off-road Equipment Mitigation - SCAQMD Rule 403

Area Mitigation - 

Water Mitigation - 2019 CALGreen Code

Waste Mitigation - AB 341

Table Name Column Name Default Value New Value

tblArchitecturalCoating ConstArea_Nonresidential_Exterior 159,217.00 0.00

tblArchitecturalCoating ConstArea_Nonresidential_Interior 477,650.00 0.00

tblArchitecturalCoating ConstArea_Parking 27,624.00 0.00

tblArchitecturalCoating EF_Nonresidential_Exterior 100.00 50.00

tblArchitecturalCoating EF_Nonresidential_Exterior 100.00 50.00

tblArchitecturalCoating EF_Nonresidential_Interior 100.00 50.00

tblArchitecturalCoating EF_Nonresidential_Interior 100.00 50.00

tblArchitecturalCoating EF_Parking 100.00 50.00

tblArchitecturalCoating EF_Parking 100.00 50.00

tblAreaCoating Area_EF_Nonresidential_Exterior 100 50

tblAreaCoating Area_EF_Nonresidential_Interior 100 50

tblAreaCoating Area_EF_Parking 100 50

tblAreaMitigation UseLowVOCPaintNonresidentialExteriorV
alue

50 100

tblAreaMitigation UseLowVOCPaintNonresidentialInteriorV
alue

50 100

tblAreaMitigation UseLowVOCPaintParkingValue 50 100

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15

tblConstructionPhase NumDays 20.00 88.00

tblConstructionPhase NumDays 20.00 44.00

tblConstructionPhase NumDays 300.00 283.00

tblConstructionPhase NumDays 300.00 673.00

tblConstructionPhase NumDays 20.00 23.00

tblConstructionPhase NumDays 20.00 22.00

tblConstructionPhase NumDays 30.00 21.00
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2.0 Emissions Summary

tblConstructionPhase NumDays 30.00 44.00

tblConstructionPhase NumDays 20.00 22.00

tblConstructionPhase NumDays 20.00 43.00

tblGrading MaterialExported 0.00 52,150.00

tblLandUse LandUseSquareFeet 318,430.00 318,433.00

tblProjectCharacteristics CO2IntensityFactor 789.98 650

tblTripsAndVMT HaulingTripLength 20.00 10.00

tblTripsAndVMT HaulingTripLength 20.00 34.00

tblTripsAndVMT HaulingTripNumber 738.00 0.00

tblTripsAndVMT HaulingTripNumber 20.00 40.00

tblTripsAndVMT HaulingTripNumber 369.00 3,725.00

tblVehicleTrips CC_TL 8.40 1.65

tblVehicleTrips CNW_TL 6.90 1.35

tblVehicleTrips CW_TL 16.60 3.26

tblVehicleTrips ST_TR 7.72 14.02

tblVehicleTrips SU_TR 6.77 14.02

tblVehicleTrips WD_TR 10.72 14.02
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2022 4.8184 38.8919 33.7312 0.0902 9.4271 1.6362 11.0634 3.7130 1.5053 5.2184 0.0000 9,111.530
2

9,111.530
2

1.9496 0.4683 9,271.402
3

2023 4.9766 50.8167 48.6650 0.1447 12.0773 1.7447 13.6338 4.4229 1.6311 5.8597 0.0000 15,088.71
65

15,088.71
65

2.4470 1.4149 15,571.54
19

2024 2.4897 18.6766 27.6456 0.0779 4.1170 0.6582 4.7752 1.1105 0.6192 1.7297 0.0000 7,921.111
3

7,921.111
3

0.7528 0.4206 8,065.279
8

2025 2.3269 17.6236 26.8928 0.0766 4.1170 0.5718 4.6888 1.1105 0.5379 1.6484 0.0000 7,805.990
8

7,805.990
8

0.7434 0.4105 7,946.897
2

2026 17.0982 17.5443 26.3348 0.0753 4.1170 0.5708 4.6878 1.1105 0.5371 1.6475 0.0000 7,696.233
5

7,696.233
5

0.7383 0.4009 7,834.161
6

Maximum 17.0982 50.8167 48.6650 0.1447 12.0773 1.7447 13.6338 4.4229 1.6311 5.8597 0.0000 15,088.71
65

15,088.71
65

2.4470 1.4149 15,571.54
19

Unmitigated Construction
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2022 4.8184 38.8919 33.7312 0.0902 4.7765 1.6362 5.7532 1.4130 1.5053 2.9183 0.0000 9,111.530
2

9,111.530
2

1.9496 0.4683 9,271.402
3

2023 4.9766 50.8167 48.6650 0.1447 6.1993 1.7447 7.7558 2.1101 1.6311 3.5469 0.0000 15,088.71
65

15,088.71
65

2.4470 1.4149 15,571.54
19

2024 2.4897 18.6766 27.6456 0.0779 4.1170 0.6582 4.7752 1.1105 0.6192 1.7297 0.0000 7,921.111
3

7,921.111
3

0.7528 0.4206 8,065.279
8

2025 2.3269 17.6236 26.8928 0.0766 4.1170 0.5718 4.6888 1.1105 0.5379 1.6484 0.0000 7,805.990
8

7,805.990
8

0.7434 0.4105 7,946.897
2

2026 17.0982 17.5443 26.3348 0.0753 4.1170 0.5708 4.6878 1.1105 0.5371 1.6475 0.0000 7,696.233
5

7,696.233
5

0.7383 0.4009 7,834.161
6

Maximum 17.0982 50.8167 48.6650 0.1447 6.1993 1.7447 7.7558 2.1101 1.6311 3.5469 0.0000 15,088.71
65

15,088.71
65

2.4470 1.4149 15,571.54
19

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 31.10 0.00 28.80 40.23 0.00 28.64 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 6.9037 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Energy 0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

Mobile 7.0602 4.6494 40.9724 0.0669 7.1656 0.0548 7.2204 1.9096 0.0509 1.9605 7,085.259
5

7,085.259
5

0.6814 0.4286 7,230.029
4

Total 14.6679 11.0510 46.4983 0.1053 7.1656 0.5418 7.7073 1.9096 0.5378 2.4474 14,765.94
89

14,765.94
89

0.8294 0.5695 14,956.38
03

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 6.9037 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Energy 0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

Mobile 7.0602 4.6494 40.9724 0.0669 7.1656 0.0548 7.2204 1.9096 0.0509 1.9605 7,085.259
5

7,085.259
5

0.6814 0.4286 7,230.029
4

Total 14.6679 11.0510 46.4983 0.1053 7.1656 0.5418 7.7073 1.9096 0.5378 2.4474 14,765.94
89

14,765.94
89

0.8294 0.5695 14,956.38
03

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Phase 1-4 Demolition Demolition 3/1/2022 3/31/2022 5 23

2 Phase 1-4 Grading Grading 4/1/2022 4/29/2022 5 21

3 Phase 1-4 Paving Paving 5/1/2022 5/31/2022 5 22

4 Phase 1-4 Building Construction Building Construction 6/1/2022 6/30/2023 5 283

5 Phase 1-4 Architectural Coating Architectural Coating 11/1/2022 12/31/2022 5 44

6 Phase 5-7 Demolition Demolition 6/1/2023 6/30/2023 5 22

7 Phase 5-7 Grading Grading 7/1/2023 8/31/2023 5 44

8 Phase 5-7 Paving Paving 9/1/2023 10/31/2023 5 43

9 Phase 5-7 Building Construction Building Construction 11/1/2023 5/31/2026 5 673

10 Phase 5-7 Architectural Coating Architectural Coating 6/1/2026 9/30/2026 5 88

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Phase 5-7 Demolition Concrete/Industrial Saws 1 8.00 81 0.73

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 477,650; Non-Residential Outdoor: 159,217; Striped Parking Area: 0 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 63

Acres of Paving: 10.36
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Phase 5-7 Demolition Excavators 3 8.00 158 0.38

Phase 5-7 Demolition Rubber Tired Dozers 2 8.00 247 0.40

Phase 5-7 Grading Excavators 2 8.00 158 0.38

Phase 5-7 Grading Graders 1 8.00 187 0.41

Phase 5-7 Grading Rubber Tired Dozers 1 8.00 247 0.40

Phase 5-7 Grading Scrapers 2 8.00 367 0.48

Phase 5-7 Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Phase 5-7 Paving Pavers 2 8.00 130 0.42

Phase 5-7 Paving Paving Equipment 2 8.00 132 0.36

Phase 5-7 Paving Rollers 2 8.00 80 0.38

Phase 5-7 Building Construction Cranes 1 7.00 231 0.29

Phase 5-7 Building Construction Forklifts 3 8.00 89 0.20

Phase 5-7 Building Construction Generator Sets 1 8.00 84 0.74

Phase 5-7 Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Phase 5-7 Building Construction Welders 1 8.00 46 0.45

Phase 5-7 Architectural Coating Air Compressors 1 6.00 78 0.48

Phase 1-4 Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Phase 1-4 Demolition Excavators 3 8.00 158 0.38

Phase 1-4 Demolition Rubber Tired Dozers 2 8.00 247 0.40

Phase 1-4 Grading Excavators 2 8.00 158 0.38

Phase 1-4 Grading Graders 1 8.00 187 0.41

Phase 1-4 Grading Rubber Tired Dozers 1 8.00 247 0.40

Phase 1-4 Grading Scrapers 2 8.00 367 0.48

Phase 1-4 Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Phase 1-4 Building Construction Cranes 1 7.00 231 0.29

Phase 1-4 Building Construction Forklifts 3 8.00 89 0.20

Phase 1-4 Building Construction Generator Sets 1 8.00 84 0.74

Phase 1-4 Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Phase 1-4 Building Construction Welders 1 8.00 46 0.45
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3.1 Mitigation Measures Construction

Replace Ground Cover

Water Exposed Area

Reduce Vehicle Speed on Unpaved Roads

Phase 1-4 Paving Pavers 2 8.00 130 0.42

Phase 1-4 Paving Paving Equipment 2 8.00 132 0.36

Phase 1-4 Paving Rollers 2 8.00 80 0.38

Phase 1-4 Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Phase 5-7 Demolition 6 15.00 0.00 40.00 14.70 6.90 10.00 LD_Mix HDT_Mix HHDT

Phase 5-7 Grading 8 20.00 0.00 3,725.00 14.70 6.90 34.00 LD_Mix HDT_Mix HHDT

Phase 5-7 Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 5-7 Building 
Construction

9 295.00 128.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 5-7 
Architectural Coating

1 59.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 Demolition 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 Grading 8 20.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 Building 
Construction

9 295.00 128.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 1-4 
Architectural Coating

1 59.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Phase 1-4 Demolition - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.6392 25.7194 20.5941 0.0388 1.2427 1.2427 1.1553 1.1553 3,746.781
2

3,746.781
2

1.0524 3,773.092
0

Total 2.6392 25.7194 20.5941 0.0388 1.2427 1.2427 1.1553 1.1553 3,746.781
2

3,746.781
2

1.0524 3,773.092
0

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0517 0.0363 0.5726 1.5200e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 154.3721 154.3721 4.0100e-
003

3.6700e-
003

155.5659

Total 0.0517 0.0363 0.5726 1.5200e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 154.3721 154.3721 4.0100e-
003

3.6700e-
003

155.5659

Unmitigated Construction Off-Site
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3.2 Phase 1-4 Demolition - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.6392 25.7194 20.5941 0.0388 1.2427 1.2427 1.1553 1.1553 0.0000 3,746.781
2

3,746.781
2

1.0524 3,773.092
0

Total 2.6392 25.7194 20.5941 0.0388 1.2427 1.2427 1.1553 1.1553 0.0000 3,746.781
2

3,746.781
2

1.0524 3,773.092
0

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0517 0.0363 0.5726 1.5200e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 154.3721 154.3721 4.0100e-
003

3.6700e-
003

155.5659

Total 0.0517 0.0363 0.5726 1.5200e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 154.3721 154.3721 4.0100e-
003

3.6700e-
003

155.5659

Mitigated Construction Off-Site
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3.3 Phase 1-4 Grading - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 9.2036 0.0000 9.2036 3.6538 0.0000 3.6538 0.0000 0.0000

Off-Road 3.6248 38.8435 29.0415 0.0621 1.6349 1.6349 1.5041 1.5041 6,011.410
5

6,011.410
5

1.9442 6,060.015
8

Total 3.6248 38.8435 29.0415 0.0621 9.2036 1.6349 10.8385 3.6538 1.5041 5.1579 6,011.410
5

6,011.410
5

1.9442 6,060.015
8

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0689 0.0485 0.7634 2.0200e-
003

0.2236 1.3400e-
003

0.2249 0.0593 1.2300e-
003

0.0605 205.8294 205.8294 5.3500e-
003

4.8900e-
003

207.4211

Total 0.0689 0.0485 0.7634 2.0200e-
003

0.2236 1.3400e-
003

0.2249 0.0593 1.2300e-
003

0.0605 205.8294 205.8294 5.3500e-
003

4.8900e-
003

207.4211

Unmitigated Construction Off-Site
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3.3 Phase 1-4 Grading - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 3.4099 0.0000 3.4099 1.3537 0.0000 1.3537 0.0000 0.0000

Off-Road 3.6248 38.8435 29.0415 0.0621 1.6349 1.6349 1.5041 1.5041 0.0000 6,011.410
5

6,011.410
5

1.9442 6,060.015
8

Total 3.6248 38.8435 29.0415 0.0621 3.4099 1.6349 5.0448 1.3537 1.5041 2.8578 0.0000 6,011.410
5

6,011.410
5

1.9442 6,060.015
8

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0689 0.0485 0.7634 2.0200e-
003

0.2236 1.3400e-
003

0.2249 0.0593 1.2300e-
003

0.0605 205.8294 205.8294 5.3500e-
003

4.8900e-
003

207.4211

Total 0.0689 0.0485 0.7634 2.0200e-
003

0.2236 1.3400e-
003

0.2249 0.0593 1.2300e-
003

0.0605 205.8294 205.8294 5.3500e-
003

4.8900e-
003

207.4211

Mitigated Construction Off-Site
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3.4 Phase 1-4 Paving - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0517 0.0363 0.5726 1.5200e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 154.3721 154.3721 4.0100e-
003

3.6700e-
003

155.5659

Total 0.0517 0.0363 0.5726 1.5200e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 154.3721 154.3721 4.0100e-
003

3.6700e-
003

155.5659

Unmitigated Construction Off-Site
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3.4 Phase 1-4 Paving - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 0.0000 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 0.0000 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0517 0.0363 0.5726 1.5200e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 154.3721 154.3721 4.0100e-
003

3.6700e-
003

155.5659

Total 0.0517 0.0363 0.5726 1.5200e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 154.3721 154.3721 4.0100e-
003

3.6700e-
003

155.5659

Mitigated Construction Off-Site
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3.5 Phase 1-4 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Total 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.2334 5.9561 2.0420 0.0245 0.8196 0.0623 0.8819 0.2360 0.0596 0.2956 2,632.567
6

2,632.567
6

0.0882 0.3817 2,748.509
9

Worker 1.0160 0.7148 11.2602 0.0298 3.2974 0.0197 3.3171 0.8745 0.0181 0.8926 3,035.984
1

3,035.984
1

0.0789 0.0722 3,059.461
7

Total 1.2494 6.6708 13.3022 0.0543 4.1170 0.0820 4.1990 1.1105 0.0777 1.1882 5,668.551
7

5,668.551
7

0.1671 0.4538 5,807.971
6

Unmitigated Construction Off-Site
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3.5 Phase 1-4 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 0.0000 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Total 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 0.0000 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.2334 5.9561 2.0420 0.0245 0.8196 0.0623 0.8819 0.2360 0.0596 0.2956 2,632.567
6

2,632.567
6

0.0882 0.3817 2,748.509
9

Worker 1.0160 0.7148 11.2602 0.0298 3.2974 0.0197 3.3171 0.8745 0.0181 0.8926 3,035.984
1

3,035.984
1

0.0789 0.0722 3,059.461
7

Total 1.2494 6.6708 13.3022 0.0543 4.1170 0.0820 4.1990 1.1105 0.0777 1.1882 5,668.551
7

5,668.551
7

0.1671 0.4538 5,807.971
6

Mitigated Construction Off-Site
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3.5 Phase 1-4 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Total 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1415 4.6464 1.8293 0.0233 0.8196 0.0271 0.8467 0.2360 0.0259 0.2619 2,509.195
8

2,509.195
8

0.0843 0.3633 2,619.553
8

Worker 0.9424 0.6325 10.3761 0.0289 3.2974 0.0186 3.3160 0.8745 0.0171 0.8916 2,955.897
5

2,955.897
5

0.0708 0.0667 2,977.536
5

Total 1.0839 5.2789 12.2054 0.0522 4.1170 0.0456 4.1626 1.1105 0.0430 1.1534 5,465.093
3

5,465.093
3

0.1551 0.4299 5,597.090
3

Unmitigated Construction Off-Site
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3.5 Phase 1-4 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 0.0000 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Total 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 0.0000 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1415 4.6464 1.8293 0.0233 0.8196 0.0271 0.8467 0.2360 0.0259 0.2619 2,509.195
8

2,509.195
8

0.0843 0.3633 2,619.553
8

Worker 0.9424 0.6325 10.3761 0.0289 3.2974 0.0186 3.3160 0.8745 0.0171 0.8916 2,955.897
5

2,955.897
5

0.0708 0.0667 2,977.536
5

Total 1.0839 5.2789 12.2054 0.0522 4.1170 0.0456 4.1626 1.1105 0.0430 1.1534 5,465.093
3

5,465.093
3

0.1551 0.4299 5,597.090
3

Mitigated Construction Off-Site
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3.6 Phase 1-4 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 1.4550 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2045 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 281.4481 281.4481 0.0183 281.9062

Total 1.6595 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 281.4481 281.4481 0.0183 281.9062

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.2032 0.1430 2.2520 5.9700e-
003

0.6595 3.9400e-
003

0.6634 0.1749 3.6300e-
003

0.1785 607.1968 607.1968 0.0158 0.0144 611.8923

Total 0.2032 0.1430 2.2520 5.9700e-
003

0.6595 3.9400e-
003

0.6634 0.1749 3.6300e-
003

0.1785 607.1968 607.1968 0.0158 0.0144 611.8923

Unmitigated Construction Off-Site
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3.6 Phase 1-4 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 1.4550 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2045 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 0.0000 281.4481 281.4481 0.0183 281.9062

Total 1.6595 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 0.0000 281.4481 281.4481 0.0183 281.9062

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.2032 0.1430 2.2520 5.9700e-
003

0.6595 3.9400e-
003

0.6634 0.1749 3.6300e-
003

0.1785 607.1968 607.1968 0.0158 0.0144 611.8923

Total 0.2032 0.1430 2.2520 5.9700e-
003

0.6595 3.9400e-
003

0.6634 0.1749 3.6300e-
003

0.1785 607.1968 607.1968 0.0158 0.0144 611.8923

Mitigated Construction Off-Site
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3.7 Phase 5-7 Demolition - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.1945 0.0000 0.1945 0.0295 0.0000 0.0295 0.0000 0.0000

Off-Road 2.2691 21.4844 19.6434 0.0388 0.9975 0.9975 0.9280 0.9280 3,746.984
0

3,746.984
0

1.0494 3,773.218
3

Total 2.2691 21.4844 19.6434 0.0388 0.1945 0.9975 1.1921 0.0295 0.9280 0.9574 3,746.984
0

3,746.984
0

1.0494 3,773.218
3

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 2.9600e-
003

0.1260 0.0447 5.4000e-
004

0.0159 8.4000e-
004

0.0168 4.3700e-
003

8.0000e-
004

5.1700e-
003

59.7098 59.7098 3.2500e-
003

9.4800e-
003

62.6173

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0479 0.0322 0.5276 1.4700e-
003

0.1677 9.4000e-
004

0.1686 0.0445 8.7000e-
004

0.0453 150.2999 150.2999 3.6000e-
003

3.3900e-
003

151.4002

Total 0.0509 0.1582 0.5723 2.0100e-
003

0.1836 1.7800e-
003

0.1854 0.0488 1.6700e-
003

0.0505 210.0097 210.0097 6.8500e-
003

0.0129 214.0175

Unmitigated Construction Off-Site
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3.7 Phase 5-7 Demolition - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.0721 0.0000 0.0721 0.0109 0.0000 0.0109 0.0000 0.0000

Off-Road 2.2691 21.4844 19.6434 0.0388 0.9975 0.9975 0.9280 0.9280 0.0000 3,746.984
0

3,746.984
0

1.0494 3,773.218
3

Total 2.2691 21.4844 19.6434 0.0388 0.0721 0.9975 1.0696 0.0109 0.9280 0.9389 0.0000 3,746.984
0

3,746.984
0

1.0494 3,773.218
3

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 2.9600e-
003

0.1260 0.0447 5.4000e-
004

0.0159 8.4000e-
004

0.0168 4.3700e-
003

8.0000e-
004

5.1700e-
003

59.7098 59.7098 3.2500e-
003

9.4800e-
003

62.6173

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0479 0.0322 0.5276 1.4700e-
003

0.1677 9.4000e-
004

0.1686 0.0445 8.7000e-
004

0.0453 150.2999 150.2999 3.6000e-
003

3.3900e-
003

151.4002

Total 0.0509 0.1582 0.5723 2.0100e-
003

0.1836 1.7800e-
003

0.1854 0.0488 1.6700e-
003

0.0505 210.0097 210.0097 6.8500e-
003

0.0129 214.0175

Mitigated Construction Off-Site
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3.8 Phase 5-7 Grading - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 9.3376 0.0000 9.3376 3.6741 0.0000 3.6741 0.0000 0.0000

Off-Road 3.3217 34.5156 28.0512 0.0621 1.4245 1.4245 1.3105 1.3105 6,011.477
7

6,011.477
7

1.9442 6,060.083
6

Total 3.3217 34.5156 28.0512 0.0621 9.3376 1.4245 10.7621 3.6741 1.3105 4.9846 6,011.477
7

6,011.477
7

1.9442 6,060.083
6

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.2447 16.2582 3.9710 0.0807 2.5161 0.1307 2.6469 0.6896 0.1251 0.8147 8,876.839
0

8,876.839
0

0.4980 1.4104 9,309.591
4

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0639 0.0429 0.7035 1.9600e-
003

0.2236 1.2600e-
003

0.2248 0.0593 1.1600e-
003

0.0605 200.3998 200.3998 4.8000e-
003

4.5200e-
003

201.8669

Total 0.3086 16.3011 4.6744 0.0826 2.7397 0.1320 2.8717 0.7489 0.1262 0.8751 9,077.238
8

9,077.238
8

0.5028 1.4149 9,511.458
3

Unmitigated Construction Off-Site
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3.8 Phase 5-7 Grading - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 3.4596 0.0000 3.4596 1.3612 0.0000 1.3612 0.0000 0.0000

Off-Road 3.3217 34.5156 28.0512 0.0621 1.4245 1.4245 1.3105 1.3105 0.0000 6,011.477
7

6,011.477
7

1.9442 6,060.083
6

Total 3.3217 34.5156 28.0512 0.0621 3.4596 1.4245 4.8841 1.3612 1.3105 2.6718 0.0000 6,011.477
7

6,011.477
7

1.9442 6,060.083
6

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.2447 16.2582 3.9710 0.0807 2.5161 0.1307 2.6469 0.6896 0.1251 0.8147 8,876.839
0

8,876.839
0

0.4980 1.4104 9,309.591
4

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0639 0.0429 0.7035 1.9600e-
003

0.2236 1.2600e-
003

0.2248 0.0593 1.1600e-
003

0.0605 200.3998 200.3998 4.8000e-
003

4.5200e-
003

201.8669

Total 0.3086 16.3011 4.6744 0.0826 2.7397 0.1320 2.8717 0.7489 0.1262 0.8751 9,077.238
8

9,077.238
8

0.5028 1.4149 9,511.458
3

Mitigated Construction Off-Site

CalEEMod Version: CalEEMod.2020.4.0 Date: 9/2/2021 3:29 PMPage 25 of 43

Kaiser Riverside Medical Center Expansion - South Coast AQMD Air District, Summer

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied



3.9 Phase 5-7 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0479 0.0322 0.5276 1.4700e-
003

0.1677 9.4000e-
004

0.1686 0.0445 8.7000e-
004

0.0453 150.2999 150.2999 3.6000e-
003

3.3900e-
003

151.4002

Total 0.0479 0.0322 0.5276 1.4700e-
003

0.1677 9.4000e-
004

0.1686 0.0445 8.7000e-
004

0.0453 150.2999 150.2999 3.6000e-
003

3.3900e-
003

151.4002

Unmitigated Construction Off-Site
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3.9 Phase 5-7 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 0.0000 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 0.0000 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0479 0.0322 0.5276 1.4700e-
003

0.1677 9.4000e-
004

0.1686 0.0445 8.7000e-
004

0.0453 150.2999 150.2999 3.6000e-
003

3.3900e-
003

151.4002

Total 0.0479 0.0322 0.5276 1.4700e-
003

0.1677 9.4000e-
004

0.1686 0.0445 8.7000e-
004

0.0453 150.2999 150.2999 3.6000e-
003

3.3900e-
003

151.4002

Mitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Total 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1415 4.6464 1.8293 0.0233 0.8196 0.0271 0.8467 0.2360 0.0259 0.2619 2,509.195
8

2,509.195
8

0.0843 0.3633 2,619.553
8

Worker 0.9424 0.6325 10.3761 0.0289 3.2974 0.0186 3.3160 0.8745 0.0171 0.8916 2,955.897
5

2,955.897
5

0.0708 0.0667 2,977.536
5

Total 1.0839 5.2789 12.2054 0.0522 4.1170 0.0456 4.1626 1.1105 0.0430 1.1534 5,465.093
3

5,465.093
3

0.1551 0.4299 5,597.090
3

Unmitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 0.0000 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Total 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 0.0000 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1415 4.6464 1.8293 0.0233 0.8196 0.0271 0.8467 0.2360 0.0259 0.2619 2,509.195
8

2,509.195
8

0.0843 0.3633 2,619.553
8

Worker 0.9424 0.6325 10.3761 0.0289 3.2974 0.0186 3.3160 0.8745 0.0171 0.8916 2,955.897
5

2,955.897
5

0.0708 0.0667 2,977.536
5

Total 1.0839 5.2789 12.2054 0.0522 4.1170 0.0456 4.1626 1.1105 0.0430 1.1534 5,465.093
3

5,465.093
3

0.1551 0.4299 5,597.090
3

Mitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.4716 13.4438 16.1668 0.0270 0.6133 0.6133 0.5769 0.5769 2,555.698
9

2,555.698
9

0.6044 2,570.807
7

Total 1.4716 13.4438 16.1668 0.0270 0.6133 0.6133 0.5769 0.5769 2,555.698
9

2,555.698
9

0.6044 2,570.807
7

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1382 4.6675 1.7992 0.0230 0.8196 0.0271 0.8467 0.2360 0.0259 0.2619 2,473.098
7

2,473.098
7

0.0843 0.3586 2,582.056
9

Worker 0.8799 0.5653 9.6796 0.0280 3.2974 0.0178 3.3152 0.8745 0.0164 0.8909 2,892.313
7

2,892.313
7

0.0641 0.0621 2,912.415
2

Total 1.0181 5.2328 11.4788 0.0510 4.1170 0.0449 4.1619 1.1105 0.0423 1.1528 5,365.412
4

5,365.412
4

0.1484 0.4206 5,494.472
1

Unmitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.4716 13.4438 16.1668 0.0270 0.6133 0.6133 0.5769 0.5769 0.0000 2,555.698
9

2,555.698
9

0.6044 2,570.807
7

Total 1.4716 13.4438 16.1668 0.0270 0.6133 0.6133 0.5769 0.5769 0.0000 2,555.698
9

2,555.698
9

0.6044 2,570.807
7

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1382 4.6675 1.7992 0.0230 0.8196 0.0271 0.8467 0.2360 0.0259 0.2619 2,473.098
7

2,473.098
7

0.0843 0.3586 2,582.056
9

Worker 0.8799 0.5653 9.6796 0.0280 3.2974 0.0178 3.3152 0.8745 0.0164 0.8909 2,892.313
7

2,892.313
7

0.0641 0.0621 2,912.415
2

Total 1.0181 5.2328 11.4788 0.0510 4.1170 0.0449 4.1619 1.1105 0.0423 1.1528 5,365.412
4

5,365.412
4

0.1484 0.4206 5,494.472
1

Mitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2025

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Total 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1352 4.6455 1.7721 0.0225 0.8196 0.0272 0.8468 0.2360 0.0260 0.2620 2,428.022
5

2,428.022
5

0.0846 0.3524 2,535.160
1

Worker 0.8243 0.5085 9.0360 0.0271 3.2974 0.0170 3.3144 0.8745 0.0156 0.8901 2,821.494
0

2,821.494
0

0.0579 0.0581 2,840.239
1

Total 0.9595 5.1539 10.8081 0.0496 4.1170 0.0442 4.1612 1.1105 0.0417 1.1521 5,249.516
5

5,249.516
5

0.1425 0.4105 5,375.399
2

Unmitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2025

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 0.0000 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Total 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 0.0000 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1352 4.6455 1.7721 0.0225 0.8196 0.0272 0.8468 0.2360 0.0260 0.2620 2,428.022
5

2,428.022
5

0.0846 0.3524 2,535.160
1

Worker 0.8243 0.5085 9.0360 0.0271 3.2974 0.0170 3.3144 0.8745 0.0156 0.8901 2,821.494
0

2,821.494
0

0.0579 0.0581 2,840.239
1

Total 0.9595 5.1539 10.8081 0.0496 4.1170 0.0442 4.1612 1.1105 0.0417 1.1521 5,249.516
5

5,249.516
5

0.1425 0.4105 5,375.399
2

Mitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Total 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1325 4.6126 1.7507 0.0221 0.8196 0.0271 0.8468 0.2360 0.0260 0.2619 2,382.486
7

2,382.486
7

0.0848 0.3462 2,487.760
1

Worker 0.7764 0.4620 8.4995 0.0263 3.2974 0.0161 3.3135 0.8745 0.0148 0.8893 2,757.272
4

2,757.272
4

0.0526 0.0548 2,774.903
4

Total 0.9088 5.0746 10.2501 0.0483 4.1170 0.0433 4.1603 1.1105 0.0408 1.1513 5,139.759
1

5,139.759
1

0.1373 0.4009 5,262.663
5

Unmitigated Construction Off-Site
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3.10 Phase 5-7 Building Construction - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 0.0000 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Total 1.3674 12.4697 16.0847 0.0270 0.5276 0.5276 0.4963 0.4963 0.0000 2,556.474
4

2,556.474
4

0.6010 2,571.498
1

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1325 4.6126 1.7507 0.0221 0.8196 0.0271 0.8468 0.2360 0.0260 0.2619 2,382.486
7

2,382.486
7

0.0848 0.3462 2,487.760
1

Worker 0.7764 0.4620 8.4995 0.0263 3.2974 0.0161 3.3135 0.8745 0.0148 0.8893 2,757.272
4

2,757.272
4

0.0526 0.0548 2,774.903
4

Total 0.9088 5.0746 10.2501 0.0483 4.1170 0.0433 4.1603 1.1105 0.0408 1.1513 5,139.759
1

5,139.759
1

0.1373 0.4009 5,262.663
5

Mitigated Construction Off-Site
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3.11 Phase 5-7 Architectural Coating - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 16.7720 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1709 1.1455 1.8091 2.9700e-
003

0.0515 0.0515 0.0515 0.0515 281.4481 281.4481 0.0154 281.8319

Total 16.9429 1.1455 1.8091 2.9700e-
003

0.0515 0.0515 0.0515 0.0515 281.4481 281.4481 0.0154 281.8319

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1553 0.0924 1.6999 5.2500e-
003

0.6595 3.2200e-
003

0.6627 0.1749 2.9700e-
003

0.1779 551.4545 551.4545 0.0105 0.0110 554.9807

Total 0.1553 0.0924 1.6999 5.2500e-
003

0.6595 3.2200e-
003

0.6627 0.1749 2.9700e-
003

0.1779 551.4545 551.4545 0.0105 0.0110 554.9807

Unmitigated Construction Off-Site
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3.11 Phase 5-7 Architectural Coating - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 16.7720 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1709 1.1455 1.8091 2.9700e-
003

0.0515 0.0515 0.0515 0.0515 0.0000 281.4481 281.4481 0.0154 281.8319

Total 16.9429 1.1455 1.8091 2.9700e-
003

0.0515 0.0515 0.0515 0.0515 0.0000 281.4481 281.4481 0.0154 281.8319

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1553 0.0924 1.6999 5.2500e-
003

0.6595 3.2200e-
003

0.6627 0.1749 2.9700e-
003

0.1779 551.4545 551.4545 0.0105 0.0110 554.9807

Total 0.1553 0.0924 1.6999 5.2500e-
003

0.6595 3.2200e-
003

0.6627 0.1749 2.9700e-
003

0.1779 551.4545 551.4545 0.0105 0.0110 554.9807

Mitigated Construction Off-Site
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4.0 Operational Detail - Mobile

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 7.0602 4.6494 40.9724 0.0669 7.1656 0.0548 7.2204 1.9096 0.0509 1.9605 7,085.259
5

7,085.259
5

0.6814 0.4286 7,230.029
4

Unmitigated 7.0602 4.6494 40.9724 0.0669 7.1656 0.0548 7.2204 1.9096 0.0509 1.9605 7,085.259
5

7,085.259
5

0.6814 0.4286 7,230.029
4

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Hospital 4,464.39 4,464.39 4464.39 3,400,436 3,400,436

Unenclosed Parking with Elevator 0.00 0.00 0.00

Total 4,464.39 4,464.39 4,464.39 3,400,436 3,400,436

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Hospital 3.26 1.65 1.35 64.90 16.10 19.00 73 25 2

Unenclosed Parking with 
Elevator

16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

4.4 Fleet Mix
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Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Hospital 0.540015 0.063309 0.186717 0.127205 0.023780 0.006682 0.012512 0.009167 0.000820 0.000485 0.025014 0.000756 0.003538

Unenclosed Parking with Elevator 0.540015 0.063309 0.186717 0.127205 0.023780 0.006682 0.012512 0.009167 0.000820 0.000485 0.025014 0.000756 0.003538

5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

NaturalGas 
Unmitigated

0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

5.1 Mitigation Measures Energy

Historical Energy Use: N
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6.0 Area Detail

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Hospital 65283.1 0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

Unenclosed 
Parking with 

Elevator

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Hospital 65.2831 0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

Unenclosed 
Parking with 

Elevator

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.7040 6.4003 5.3763 0.0384 0.4864 0.4864 0.4864 0.4864 7,680.367
9

7,680.367
9

0.1472 0.1408 7,726.008
5

Mitigated
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6.1 Mitigation Measures Area

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 6.9037 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Unmitigated 6.9037 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.4219 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

6.4681 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0138 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Total 6.9037 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Unmitigated
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Install Low Flow Bathroom Faucet

Install Low Flow Kitchen Faucet

Install Low Flow Toilet

Install Low Flow Shower

7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.4219 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

6.4681 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0138 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Total 6.9037 1.3600e-
003

0.1496 1.0000e-
005

5.3000e-
004

5.3000e-
004

5.3000e-
004

5.3000e-
004

0.3216 0.3216 8.4000e-
004

0.3425

Mitigated
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11.0 Vegetation

8.1 Mitigation Measures Waste

Institute Recycling and Composting Services

8.0 Waste Detail

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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PURPOSE 

Kaiser Permanente (Applicant) is proposing the Kaiser Permanente Riverside Medical Center Expansion 
Project (project) in the City of Riverside (City). The project requires California Environmental Quality Act 
(CEQA) review and City approval of a conditional use permit and design review.  The purpose of this 
technical memorandum is to evaluate potential short- and long-term noise and ground-borne vibration 
impacts resulting from the construction and operation of the proposed project. 

PROJECT LOCATION 

The City of Riverside is located in the northwestern portion of Riverside County. The City is bounded on 
the north by the Cities of Jurupa Valley and Grand Terrace, to the east by the City of Moreno Valley, to 
the south by the unincorporated community of Woodcrest, and to the west by the Cities of Corona and 
Norco. 

The main project site is located at 10800 Magnolia Avenue (Assessor’s Parcel Number [APN] 138-470-010) 
and is currently developed as the Kaiser Permanente Riverside Medical Center (Medical Center). Up to 
four off-site temporary staging areas may be utilized for worker parking: east of 10493 Magnolia Avenue 
(Staging Area 1, APN 143-180-028, and Staging Area 2, APN 143-180-032), at 10821 Magnolia Avenue 
(Staging Area 3, APN 142-293-028), and at 11510 Magnolia Avenue (Staging Area 4, APN 132-020-033) 
(Figure 1, Regional Map).   

The approximately 37.5-acre existing Medical Center is located within the La Sierra District of the Magnolia 
Avenue Specific Plan. It is bounded by Magnolia Avenue, Park Sierra Dive and Polk Street while the nearest 
major cross street is La Sierra Avenue (Figure 2, Vicinity Map). Regional access to the project area is 
provided via State Route 91 (SR-91) approximately one-quarter mile to the south. Local access is provided 
via Magnolia Avenue, Polk Street, and Park Sierra Drive. 

PROJECT DESCRIPTION 

Kaiser Permanente is proposing the redevelopment of approximately 15.5 acres of the existing 37.5-acre 
Medical Center in the City of Riverside to expand acute care medical service facilities and ancillary uses 
(proposed project). The expansion of the existing Medical Center is proposed to address the need for 
additional adult single occupancy and neonatal intensive care unit (NICU) beds, increase the capacity of 
operating rooms and interventional radiology, and resolve parking needs and critical functional 
deficiencies in key clinical services, including the emergency department. 
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The expanded facilities and uses would consist of a new, approximately 296,000-square-foot, five-story 
hospital tower, a new two-story diagnostic and treatment (D&T) building, a multi-story 1,200-stall 
aboveground parking structure, and upgrades to the existing central utility plant. The project would also 
include ancillary features such as a new patient drop-off canopy, driveways, walkways, surface parking, 
landscaping, lighting, and signage. The project would also include an emergency generator that would 
only be used during power outages. 

Existing Conditions 

The existing Medical Center is situated on approximately 37.5 acres and includes four main buildings 
located in the center of the site. The existing buildings are surrounded by surface parking lots and one 
parking structure to the north (see Figure 3, Conceptual Site Plan).  

The existing Medical Center is comprised of four Medical Office Buildings (MOB) located in the center of 
the site and surrounded by surface parking lots, and one parking structure to the north; refer to Table 1, 
Existing Building Dimensions.  The existing facilities contain 226 hospital beds, including 51 single 
occupancy rooms, 78 double occupancy rooms, and 19 NICU rooms. In total, the existing Medical Center 
currently contains 2,556 parking stalls on-site (1,994 standard stalls, 377 compact, 169 (Americans with 
Disabilities Act [ADA] compliant, and 16 van spaces). An existing parking structure is located in the 
northeast portion of the existing Medical Center campus; refer to Table 2, Existing Parking. There are a 
total of eight electric vehicle (EV) charging stations, two of which are ADA accessible. The existing site has 
one bicycle rack at the back of the existing employee parking lot.  

Table 1, Existing Building Dimensions 

Building Sq. Footage 
# of 

Floors 
Height 

Beds 
Parking 

Requirements 

Roof Screen Multiplier Stalls 
MOB 1 402,909 5 70'-10" 93'-6" 226 1 per Bed 226 

 1 per 180 SF 219 

 1 per 180 SF 174 

MOB 2 220,000 5 70'-10" 93'-6" 0 1 per 180 SF 1,222 

MOB 3 88,000 3 43'-0" N/A 0 1 per 180 SF 489 

MOB 4 6,027 1 15'-0" N/A 0 1 per 180 SF 34 

Total 716,936      2,364 

Table 2, Existing Parking 
Type # of Decks Height Parking Stalls 

Structure 4 38'-6" Top of Parapet 700 

Surface N/A N/A 1,856 

Total 2,556 

The existing Medical Center supports an operational staff of approximately 3,097 full-time employees and 
generates approximately 2,521 patient visitors per day. 

The Medical Center is accessed through five existing driveways. There are two full-access driveways off of 
Park Sierra Drive, two full-access driveways from Polk Street, and one right-in and right-out driveway off 
of Magnolia Avenue. 

The majority of off-site staging areas are situated on previously developed land that has since been 
cleared and graded (see Figure 1, Regional Map). Invasive weeds and other plants have taken root in 
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permeable surfaces and are dispersed intermittently across the staging area parcels. Staging Area 2 [APN 
143-180-032] is developed as a paved parking lot with landscaping.

Table 3, Membership Characteristics 

City of Riverside 

Average Distance to Nearest KP Facility 4.8 miles 

Average Drive Time to Nearest KP Facility 9.9 minutes 

County of Riverside (excluding Coachella Valley) 

Average Distance to Nearest KP Facility 6.8 miles 

Average Drive Time to Nearest KP Facility 12 minutes 

Additional Membership Information 

23% of members in Riverside County (excluding Coachella Valley) live in the City of Riverside 

10% of members in Southern California live in Riverside County (excluding Coachella Valley) 

Coachella Valley accounts for 1% of SoCal membership and 8% of Riverside County 
membership 

Proposed Project Characteristics 

Hospital Tower and D&T Building 

The proposed tower would be five stories with a subgrade basement. The proposed power would stand 
74.5 feet from ground level to the top of the roof. However, mechanical equipment on the roof would be 
screened by a parapet and screen which would result in a total building height of 89.5 feet. The proposed 
tower would provide an additional 152 acute care beds, consisting of 116 single occupancy rooms and 36 
NICU rooms. The proposed tower would also include new emergency and surgical departments, 8 
operating rooms, 58 emergency department treatment bays, and other hospital related functions, 
including an inpatient pharmacy. A rotunda connecting the new tower to the existing Medical Center and 
various outdoor seating areas with meandering pathways and landscaping would also be constructed (see 
Figure 3, Conceptual Site Plan).  

The D&T building would be two stories, approximately 34 feet tall to the parapet top, and constructed 
adjacent to the northwestern side of the proposed hospital tower. The D&T building would provide direct 
support to the new emergency and surgical departments as well as expanded diagnostic services and 
interventional radiology treatment. Upgrades to the existing central utility plant and utility connections 
from the central utility plant to the new buildings would also be required.   

Parking Facilities 

As part of the proposed project, a new parking structure with five stories and rooftop parking would be 
constructed in the southeast corner of the project site. The maximum proposed height of the parking 
structure would be 70 feet above the ground surface. The parking structure would include approximately 
2,500 square feet of interior office space. The parking structure would be constructed over an existing 
parking lot and modifications would be made to some of the on‐site surface parking lots. In total, 1,200 
new parking spaces are proposed. All parking would be provided in conformance with City parking 
regulations and with respect for the site being in a transit priority area.  
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Existing Medical Center Modifications 

As part of the proposed project, the 19 NICU beds at the existing Medical Center would be delicensed and 
the area would remain as expanded inpatient services for the labor and delivery department. 

Sustainability and Energy-Saving Features 

In accordance with Kaiser Permanente’s long-term environmental stewardship goals, the proposed 
facilities would be constructed in accordance with the rating system and performance standards to 
achieve a minimum of Gold certification under the Leadership in Energy and Environmental Design (LEED) 
Program. The LEED rating system and certification was developed by the US Green Building Council and 
serves as a guide for the design, construction, and operation of sustainable green buildings. Buildings are 
awarded points for environmentally significant practices and sustainable features.  

Because the LEED certification program does not include parking structures, the proposed parking 
structure would be designed and constructed in accordance with the rating system and performance 
standards for certification under the Green Garage Certification Program, which is the parking industry’s 
equivalent of LEED certification, provided by the Green Parking Council, an affiliate of the International 
Parking Institute.  

The project would also be designed to meet or exceed requirements of the most current version of the 
Title 24 and CALGreen Building Codes. Energy-saving features incorporated into the proposed 
development are anticipated to include drought-tolerant landscaping, low water and recycled water 
irrigation systems,  energy-saving lighting, mechanical systems, low-flow plumbing fixtures and fittings, 
and transportation-related sustainability features, such as EV charging stations and bicycle facilities.  

Transportation Demand Management Plan 

A transportation demand management (TDM) plan would be developed for the project to identify feasible 
strategies that result in a more efficient use of transportation resources to help relieve traffic congestion, 
parking demand, and transportation-related air emissions. The TDM plan would guide the efficient use of 
the existing transportation system and confirm that the transportation-related sustainability features 
proposed for the project are designed to maximize sustainable transportation usage. The TDM plan would 
identify different services, facilities, and actions that combined would result in a reduction of single-
occupant vehicle trips and/or emissions. These measures may include employee incentives for rideshare 
or use of public transportation, EV charging stations, and bicycle facilities.  

Operations 

The proposed project would result in the addition of 152 new beds requiring the support of an operational 
staff of approximately 746 full-time employees. The employees would work in three shifts: day, evening, 
and night. The day shift supports approximately 439 employees, evening shift approximately 89 
employees, and night shift approximately 218 employees. The expanded facilities would generate 
approximately 535 additional patient visitors per day. 

Utilities 

Water 

Public water service would be provided by the City’s public water system via connection to existing 
pipelines on Magnolia Avenue. Waterline and storage upgrades are not required to supply water to the 
project as the existing water system has adequate capacity to serve the project. 
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Sewer 

Wastewater treatment for the project would be provided by the City. The proposed project would connect 
to an existing 21-inch sewer line located on Magnolia Avenue. Expansion or improvements to the City’s 
sewer system is not required as the existing sewer system has adequate capacity to serve the project.  

Stormwater Facilities  

The proposed project area is predominantly paved in its existing condition. Approximately 10 percent of 
the total site would be landscaped.  The proposed project would maintain existing on-site drainage 
patterns and be designed to utilize LID bioretention and biotreatment BMPs and landscaping features to 
redirect, capture, and treat surface runoff from new development prior to entering the existing storm 
drain system in Park Sierra Street and Magnolia Avenue. Roof runoff from new buildings would drain into 
landscaped areas prior to entering the existing storm drain system. No increase in stormwater runoff is 
anticipated with the implementation of the proposed project and no off-site improvements to the existing 
stormwater system would be required.  

Electricity 

Riverside Public Utilities currently provides electrical services to the project site. All electrical lines would 
be undergrounded and would connect to existing connections at the corner of Magnolia Avenue and Polk 
Street. The project would also include an emergency generator that would only be used during power 
outages. 

Construction 

Construction Phases and Schedule 

Project construction would occur over an approximate 58-month time frame in two major build phases 
comprising seven subphases. Construction of the proposed project has two major phases: one for the 
parking structure and the other for the new hospital tower and D&T building. Table 4, Construction 
Phases, describes the activities undertaken in each of the two major construction phases and seven 
subphases.  
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Table 4, Construction Phases 

Phase Description Activities 
Construction 

Duration 
(Months) 

Phases 1-3 
Make Ready – 

Parking 
Structure 

Phases 1 and 2 include reconfiguring the 
existing hospital ambulance driveway and 

hospital patient drop-off area.  
A temporary patient drop-off canopy for the 
hospital and a new patient drop-off area for 

MOB 2 will be constructed as part of Phase 2.  
Following the opening of the new patient 

drop-off areas, parking reconfiguration and 
restriping of the ADA parking spots south of 

MOB 3 and MOB 2 patient drop-off area 
would be performed as part of Phase 3.  

6 

Phase 4 
Parking 

Structure 

Phase 4 would involve establishing parking 
structure laydown areas, demolition of 

existing surface parking, grading, construction 
of the cast-in-place concrete building 

structure, construction of the interior 2,500 
square feet of office space on the first level, 

and exterior screening elements. 

12 

Phase 5 
New 

Ambulance 
Driveway 

Phase 5 involves the reconfiguration of the 
existing hospital ambulance egress and the 
construction of the new emergency vehicle 

driveway that will provide access from 
Magnolia Avenue. 

4 

Phases 6-7 

New Hospital 
Tower, D&T 
Building and 
Entry Plaza 

Construction 

Phases 6 and 7 involve construction of the 
new hospital tower and correlating interior 

and exterior site work, D&T building, 
upgrades to the existing central utility plant, 

utility connections from the central utility 
plant to the new hospital tower and 

undergrounding of existing aboveground 
utilities, construction of a new patient entry 

and drop-off canopy, reconfigured driveways, 
and landscaping. 

36 

The construction sequences would be as follows: demolition and grading, underground utility work, 
construction of building structure, interior buildout, exterior façade work, and final site work such as 
paving, coating, finishing, and/or landscaping. Construction equipment would be delivered to the site on 
low-bed trucks (e.g., on boom trucks) unless the equipment can be driven to the site. All construction 
equipment and materials would be stored on-site in designated staging and laydown areas. 

It is anticipated that the work would be completed between the hours of 7:00 a.m. and 7:00 p.m. on 
weekdays and between the hours 8:00 a.m. and 5:00 p.m. on Saturdays in accordance with the 
construction time limitations in the City’s Municipal Code Section 7.35.020(G).   
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Earthwork and Grading 

The majority of earthwork would be required during the construction of the basement for the new 
hospital tower. The total depth of excavation for the basement construction is anticipated to be up to 20 
feet below the existing ground surface. Project earthwork would require approximately 9,650 cubic yards 
of cut and 18,500 cubic yards of fill; thus, approximately 8,850 cubic yards of soil import would be 
required. The material would be disposed of at an approved landfill facility approximately 5 miles from 
the project site.   

Grading would be accomplished with scrapers, motor graders, water trucks, dozers, and compaction 
equipment. Building materials would be off-loaded and installed using small cranes, boom trucks, forklifts, 
rubber-tired loaders, rubber-tired backhoes, and other small- to medium-sized construction equipment 
as needed.  

Demolition and New Construction  
Demolition and construction would be accomplished with cranes, dozers, and other heavy equipment. 
Waste materials would be uploaded onto large trucks using small cranes, forklifts, and other construction 
equipment as needed. Pile driving would not be required for new building construction.  
 

FUNDAMENTALS OF SOUND AND ENVIRONMENTAL NOISE 

Sound is mechanical energy transmitted by pressure waves in a compressible medium such as air and is 
characterized by both its amplitude and frequency (or pitch).  The human ear does not hear all frequencies 
equally.  In particular, the ear deemphasizes low and very high frequencies.  To better approximate the 
sensitivity of human hearing, the A-weighted decibel scale (dBA) has been developed.  Decibels are based 
on the logarithmic scale.  The logarithmic scale compresses the wide range in sound pressure levels to a 
more usable range of numbers in a manner similar to the Richter scale used to measure earthquakes.  In 
terms of human response to noise, a sound 10 dBA higher than another is perceived to be twice as loud 
and 20 dBA higher is perceived to be four times as loud, and so forth.  Everyday sounds normally range 
from 30 dBA (very quiet) to 100 dBA (very loud).  On this scale, the human range of hearing extends from 
approximately 3 dBA to around 140 dBA.  

Noise is generally defined as unwanted or excessive sound, which can vary in intensity by over one million 
times within the range of human hearing; therefore, a logarithmic scale, known as the decibel scale (dB), 
is used to quantify sound intensity.  This A-weighted dB scale has been chosen by most authorities for 
regulation of environmental noise. Table 5, Typical Indoor/Outdoor Noise Levels and Common 
Environmental Noise Sources, lists typical indoor and outdoor noise levels. 

Noise can be generated by a number of sources, including mobile sources such as automobiles, trucks, 
and airplanes, and stationary sources such as construction sites, machinery, and industrial operations.  
Noise generated by mobile sources typically attenuates (is reduced) at a rate between 3 dBA and 4.5 dBA 
per doubling of distance.  The rate depends on the ground surface and the number or type of objects 
between the noise source and the receiver. The presence of a barrier between the source and the receptor 
may attenuate noise levels. The actual amount of attenuation depends on the barrier size and the 
frequency of the noise. A noise barrier may be any natural or human-made feature, such as a hill, tree, 
building, wall, or berm. Hard and flat surfaces, such as concrete or asphalt, have an attenuation rate of 3 
dBA per doubling of distance.  Soft surfaces, such as uneven or vegetated terrain, have an attenuation 
rate of about 4.5 dBA per doubling of distance.  Noise generated by stationary sources typically attenuates 
at a rate between 6 dBA and about 7.5 dBA per doubling of distance. 
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Table 5, Typical Indoor/Outdoor Noise Levels and Common Environmental Noise Sources  
 

Common Outdoor Activities Noise Level Noise Level (dBA) Common Indoor Activities 

 110 Rock band 

Jet fly-over at 1,000 feet   

 100  

Gas lawn mower at 3 feet   

 90  

Diesel truck at 50 feet at 50 mph   Food blender at 3 feet 

 80 Garbage disposal at 3 feet 

Noisy urban area, daytime   

Gas lawn mower, 100 feet 70 Vacuum cleaner at 10 feet 

Commercial area   Normal speech at 3 feet 

Heavy traffic at 300 feet 60  

  Large business office 

Quiet urban daytime  50 Dishwasher in next room 

   

Quiet urban nighttime 40 Theater, large conference room (background) 

Quiet suburban nighttime   

 30 Library 

Quiet rural nighttime  Bedroom at night, concert hall (background) 

 20  

  Broadcast/recording studio 

 10  

Lowest threshold of human hearing 0 Lowest threshold of human hearing 

Source: California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, September 2013. 

 

There are several metrics used to characterize community noise exposure, which fluctuate constantly over 
time. One such metric, the equivalent sound level (Leq), represents a constant sound that, over the 
specified period, has the same sound energy as the time-varying sound.  Noise exposure over a longer 
period is often evaluated based on the Day-Night Sound Level (Ldn).  This is a measure of 24-hour noise 
levels that incorporates a 10-dBA penalty for sounds occurring between 10:00 p.m. and 7:00 a.m.  The 
penalty is intended to reflect the increased human sensitivity to noises occurring during nighttime hours, 
particularly at times when people are sleeping and there are lower ambient noise conditions.  Typical Ldn 
noise levels for light and medium density residential areas range from 55 dBA to 65 dBA.  Similarly, 
Community Noise Equivalent Level (CNEL) is a measure of 24-hour noise levels that incorporates a 5-dBA 
penalty for sounds occurring between 7:00 p.m. and 10:00 p.m. and a 10-dBA penalty for sounds occurring 
between 10:00 p.m. and 7:00 a.m. to account for noise sensitivity in the evening and nighttime, 
respectively. 

FUNDAMENTALS OF ENVIRONMENTAL GROUNDBORNE VIBRATION 

Sources of earth-borne vibrations include natural phenomena (earthquakes, volcanic eruptions, sea 
waves, landslides, etc.) or man-made causes (explosions, machinery, traffic, trains, construction 
equipment, etc.).  Vibration sources may be continuous (e.g., factory machinery) or transient (e.g., 
explosions).  Ground vibration consists of rapidly fluctuating motions or waves with an average motion of 
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zero.  Several different methods are typically used to quantify vibration amplitude.  One is the peak 
particle velocity (PPV); another is the root mean square (RMS) velocity.  The PPV is defined as the 
maximum instantaneous positive or negative peak of the vibration wave.  The RMS velocity is defined as 
the average of the squared amplitude of the signal.  The PPV and RMS vibration velocity amplitudes are 
used to evaluate human response to vibration. 

Table 6, Human Reaction and Damage to Buildings for Continuous or Frequent Intermittent Vibration 
Levels, displays the reactions of people and the effects on buildings produced by continuous vibration 
levels.  The annoyance levels shown in the table should be interpreted with care since vibration may be 
found to be annoying at much lower levels than those listed, depending on the level of activity or the 
sensitivity of the individual.  To sensitive individuals, vibrations approaching the threshold of perception 
can be annoying.  Low-level vibrations frequently cause irritating secondary vibration, such as a slight 
rattling of windows, doors, or stacked dishes.  The rattling sound can give rise to exaggerated vibration 
complaints, even though there is very little risk of actual structural damage.  

Table 6, Human Reaction and Damage to Buildings 
for Continuous or Frequent Intermittent Vibration Levels 

 
Peak Particle 

Velocity 
(inches/second) 

Approximate 
Vibration Velocity 

Level (VdB) 
Human Reaction Effect on Buildings 

0.006–0.019 64–74 Range of threshold of perception. 
Vibrations unlikely to cause damage 
of any type. 

0.08 87 Vibrations readily perceptible. 
Recommended upper level to which 
ruins and ancient monuments should 
be subjected. 

0.1 92 
Level at which continuous vibrations may 
begin to annoy people, particularly those 
involved in vibration sensitive activities. 

Virtually no risk of architectural 
damage to normal buildings. 

0.2 94 
Vibrations may begin to annoy people in 
buildings. 

Threshold at which there is a risk of 
architectural damage to normal 
dwellings. 

0.4–0.6 98–104 

Vibrations considered unpleasant by 
people subjected to continuous vibrations 
and unacceptable to some people 
walking on bridges. 

Architectural damage and possibly 
minor structural damage. 

Source:  California Department of Transportation, Transportation Related Earthborne Vibrations, 2002. 

 

Ground vibration can be a concern in instances where buildings shake and substantial rumblings occur.  
However, it is unusual for vibration from typical urban sources such as buses and heavy trucks to be 
perceptible.  Common sources for groundborne vibration are planes, trains, and construction activities 
such as earth-moving which requires the use of heavy-duty earth moving equipment.  For the purposes 
of this analysis, a PPV descriptor with units of inches per section (in/sec) is used to evaluate construction-
generated vibration for building damage and human complaints. 

EXISTING SETTING 

Noise Sensitive Receptors 

Noise-sensitive land uses are generally considered to include those uses where noise exposure could 
result in health-related risks to individuals, as well as places where quiet is an essential element of their 
intended purpose.  Residential dwellings are of primary concern because of the potential for increased 
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and prolonged exposure of individuals to both interior and exterior noise levels.  Additional land uses such 
as parks, historic sites, cemeteries, and recreation areas are considered sensitive to increases in exterior 
noise levels.  Schools, churches, hotels, libraries, and other places where low interior noise levels are 
essential are also considered noise-sensitive land uses.   

The nearest sensitive receptors to the project site are the single- and multi-family residences as well as a 
nursing home (Arlington Gardens Care Center) located to the north of the project site across Polk Street. 

Existing Mobile and Stationary Noise Levels 

The majority of the existing noise in the project area is from mobile sources generated from traffic along 
surrounding roadways including Magnolia Boulevard, SR-91, and trains along the Metrolink railroad.   

The primary sources of stationary noise in the project vicinity are urban-related activities (i.e., mechanical 
equipment, parking areas, and pedestrians).  Noise associated with the stationary sources may represent 
a single-event noise occurrence, short-term, or long-term/continuous noise. 

Ambient Noise Measurements 

In order to quantify existing ambient noise levels in the project area, Michael Baker International 
conducted noise measurements on February 23, 2021; refer to Exhibit 1, Noise Measurement Locations, 
and Table 7, Noise Measurements.  The noise measurement sites were representative of typical existing 
noise exposure within and immediately adjacent to the project site.  The 10-minute short-term 
measurements were taken at each site between 9:30 a.m. and 10:30 a.m.  Short-term (Leq) measurements 
are considered representative of the noise levels throughout the day.  The noise measurements were 
taken during “off-peak” (9:00 a.m. through 3:00 p.m.) traffic noise hours as this provides a more 
conservative baseline.  During rush hour traffic, vehicle speeds and heavy truck volumes are often low.  
Free-flowing traffic conditions just before or after rush hour often yield higher noise levels.1 

Meteorological conditions were clear skies, warm temperatures, with light wind speeds (approximately 0 
to 5 miles per hour), and low humidity.  Noise monitoring equipment used for the ambient noise survey 
consisted of a Brüel & Kjær Hand-held Analyzer Type 2250 equipped with a Type 4189 pre-polarized 
microphone.  The monitoring equipment complies with applicable requirements of the American National 
Standards Institute (ANSI) for Type I (precision) sound level meters.  As shown in Table 7, the ambient 
recorded noise level in the project vicinity ranged from 51.5 dBA to 58.0 dBA.  Refer to Appendix A, Noise 
Data, for the results of the field measurement. 

Table 7, Noise Measurements 
 

Measurement 
Location 
Number 

Location 
Leq 

(dBA) 
Lmax 

(dBA) 
Lmin 

(dBA) 
Time 

1 
At White Oak Drive and Polk Street, next to the multi-family 
residential building. 

58.0 76.2 50.7 9:44 a.m. 

2 
At Mercer Avenue and Burge Street, in front of the single-family 
home at 10890 Mercer Avenue. 

51.5 70.8 39.4 10:06 a.m. 

Note: Leq = equivalent sound level; Lmax = maximum sound level, the highest individual sound level occurring over a given time period; Lmin 
= minimum sound level, the lowest individual sound level occurring over a given time period. 
Source: Michael Baker International, February 23, 2021.  

 
  

 
1 California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, September 2013. 



Kaiser Permanente Riverside Medical Center Expansion Project Noise and Groundborne Vibration Memorandum 

Page 11 

REGULATORY SETTING 

Federal 

U.S. Environmental Protection Agency  

The U.S. Environmental Protection Agency (EPA) offers guidelines for community noise exposure in the 
publication Noise Effects Handbook – A Desk Reference to Health and Welfare Effects of Noise.  These 
guidelines consider occupational noise exposure as well as noise exposure in homes.  The EPA recognizes 
an exterior noise level of 55 decibels day-night level (dB Ldn) as a general goal to protect the public from 
hearing loss, activity interference, sleep disturbance, and annoyance.  The EPA and other Federal agencies 
have adopted suggested land use compatibility guidelines that indicate that residential noise exposures 
of 55 to 65 dB Ldn are acceptable.  However, the EPA notes that these levels are not regulatory goals, but 
are levels defined by a negotiated scientific consensus, without concern for economic and technological 
feasibility or the needs and desires of any particular community. 

State of California 

California Noise Control Act of 1973 

Sections 46000 through 46080 of the California Health and Safety Code, known as the California Noise 
Control Act, find that excessive noise is a serious hazard to public health and welfare and that exposure 
to certain levels of noise can result in physiological, psychological, and economic damage.  The act also 
finds that there is a continuous and increasing bombardment of noise in urban, suburban, and rural areas.  
The California Noise Control Act declares that the State of California has a responsibility to protect the 
health and welfare of its citizens by the control, prevention, and abatement of noise.  It is the policy of 
the state to provide an environment for all Californians that is free from noise that jeopardizes their health 
or welfare. 

Office of Planning and Research 

The State Office of Planning and Research’s Noise Element Guidelines include recommended exterior and 
interior noise level standards for local jurisdictions to identify and prevent the creation of incompatible 
land uses due to noise. The Noise Element Guidelines contain a land use compatibility table that describes 
the compatibility of various land uses with a range of environmental noise levels in terms of the CNEL.  
The guidelines also present adjustment factors that may be used to arrive at noise acceptability standards 
that reflect the noise control goals of the community, the particular community’s sensitivity to noise, and 
the community’s assessment of the relative importance of noise pollution. 

City of Riverside 

Riverside General Plan 2025 

The Riverside General Plan 2025 (General Plan) is intended to implement the community’s vision for what 
Riverside can be by guiding decisions and actions and allow for strategic planning.  Specifically, the General 
Plan Noise Element provides guidelines for determining acceptable and unacceptable community noise 
exposure limits for various land use categories; refer to Table 8, Noise/Land Use Noise Compatibility 
Criteria. 
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Table 8, Noise/Land Use Noise Compatibility Criteria 
 

Land Use Category 

Community Noise Exposure (Ldn or CNEL, dBA) 

Normally 
Acceptable 

Conditionally 
Acceptable 

Normally 
Unacceptable 

Conditionally 
Unacceptable 

Single Family Residential* <60  60 – 65   65 – 70  >70 

Infill Single Family Residential* <65  65 – 75 75 – 80 >80 

Commercial- Motels, Hotels, Transient Lodging <60  60 – 70 70 – 80 >80 

School, Libraries, Churches, Hospitals, Nursing Homes <60 60 – 70 70 – 80 >80 

Amphitheaters, Concert Hall, Auditorium, Meeting Hall NA 45 – 65 45 – 65 >65 

Sports Arenas, Outdoor Spectator Sports NA 45 – 70 45 – 70 >70 

Playgrounds, Neighborhood Parks <70 NA 70 – 75 >75 

Golf Courses, Riding Stables, Water Rec., Cemeteries <70 NA 70 – 80 >80 

Office Buildings, Business, Commercial, Professional <65 65 – 75 >75 NA 

Industrial, Manufacturing, Utilities, Agriculture <70 70 – 80 >80 NA 

Freeway Adjacent Commercial, Office, and Industrial Uses <65 65 – 80 >80 NA 

Notes: NA: Not Applicable; Ldn: average day/night sound level; CNEL: Community Noise Equivalent Level, dBA: A-weighted Decibel  
Normally Acceptable - Specified land use is satisfactory, based upon the assumption that any buildings involved are of normal conventional 
construction, without any special noise insulation requirements. 
Conditionally Acceptable - New construction or development should be undertaken only after a detailed analysis of the noise reduction 
requirements is made and needed noise insulation features included in the design.  Conventional construction, but with closed windows and 
fresh air supply systems or air conditioning will normally suffice. 
Normally Unacceptable - New construction or development should be discouraged.  If new construction or development does proceed, a 
detailed analysis of the noise reduction requirements must be made and needed noise insulation features included in the design. 
Conditionally Unacceptable – New construction or development should generally not be undertaken, unless it can be demonstrated that 
noise reduction requirements can be employed to reduce noise impacts to an acceptable level.  If new construction or development does 
proceed, a detailed analysis of noise reduction requirements must be made and needed noise insulation features included in the design.  

Source: City of Riverside, Riverside General Plan 2025, Noise Element, Figure N-10, Noise/Land Use Noise Compatibility Criteria, November 
2007. 

 

The Noise Element also includes objectives and policies emphasizing noise reduction and mitigation.  The 
following are relevant objectives and policies from the Noise Element. 

• Objective N-1: Minimize noise levels from point sources throughout the community and, 
wherever possible, mitigate the effects of noise to provide a safe and healthful environment. 

o Policy N-1.1: Continue to enforce noise abatement and control measures particularly within 
residential neighborhoods. 

o Policy N-1.2: Require the inclusion of noise-reducing design features in development 
consistent with standards in Figure N-10 (Noise/Land Use Compatibility Criteria), Title 24 
California Code of Regulations and Title 7 of the Municipal Code.  

o Policy N-1.3: Enforce the City of Riverside Noise Control Code to ensure that stationary noise 
and noise emanating from construction activities, private developments/residences and 
special events are minimized. 

o Policy N-1.4: Incorporate noise considerations into the site plan review process, particularly 
with regard to parking and loading areas, ingress/egress points and refuse collection areas. 

o Policy N-1.5: Avoid locating noise-sensitive land uses in existing and anticipated noise-
impacted areas. 
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o Policy N-1.8: Continue to consider noise concerns in evaluating all proposed development 
decisions and roadway projects. 

• Objective N-4: Minimize ground transportation-related noise impacts. 

o Policy N-4.1: Ensure that noise impacts generated by vehicular sources are minimized through 
the use of noise reduction features (e.g., earthen berms, landscaped walls, lowered streets, 
improved technology).  

o Policy N-4.5: Use speed limit controls on local streets as appropriate to minimize vehicle 
traffic noise. 

Riverside Municipal Code 

Title 7, Noise Control, of the Riverside Municipal Code (Municipal Code) establishes noise criteria to 
maintain and preserve the quiet atmosphere of the City, to implement programs aimed at retaining 
ambient noise levels throughout the City, and to mitigate noise conflict.  Chapter 7.25, Nuisance Exterior 
Sound Level Limits, and Chapter 7.30, Nuisance Interior Sounds Level Limits, establish exterior and interior 
sound standards, respectively, for each land use category.   

7.25.010 – Exterior sound level limits. 

A.  Unless a variance has been granted as provided in this title, it shall be unlawful for any person to 
cause or allow the creation of any noise which exceeds the following: 

1. The exterior noise standard of the applicable land use category, up to five decibels, for a 
cumulative period of more than 30 minutes in any hour; or 

2. The exterior noise standard of the applicable land use category, plus five decibels, for a 
cumulative period of more than 15 minutes in any hour; or 

3. The exterior noise standard of the applicable land use category, plus ten decibels, for a 
cumulative period of more than five minutes in any hour; or 

4. The exterior noise standard of the applicable land use category, plus 15 decibels, for the 
cumulative period of more than one minute in any hour; or 

5. The exterior noise standard for the applicable land use category, plus 20 decibels or the 
maximum measured ambient noise level, for any period of time. 

B. If the measured ambient noise level exceeds that permissible within any of the first four noise 
limit categories, the allowable noise exposure standard shall be increased in five decibel 
increments in each category as appropriate to encompass the ambient noise level. In the event 
the ambient noise level exceeds the fifth noise limit category, the maximum allowable noise level 
under said category shall be increased to reflect the maximum ambient noise level. 

C. If possible, the ambient noise level shall be measured at the same location along the property line 
with the alleged offending noise source inoperative. If for any reason the alleged offending noise 
source cannot be shut down, then the ambient noise must be estimated by performing a 
measurement in the same general area of the source but at a sufficient distance that the offending 
noise is inaudible. If the measurement location is on the boundary between two different districts, 
the noise shall be the arithmetic mean of the two districts. 
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D. Where the intruding noise source is an air-conditioning unit or refrigeration system which was 
installed prior to the effective date of this title, the exterior noise level when measured at the 
property line shall not exceed 60 dBA for units installed before 1-1-80 and 55 dBA for units 
installed after 1-1-80. 

Table 9 (Table 7.25.010A) 

Exterior Noise Standard  
 

Land Use Category Time Period Noise Level 

Residential 
Night (10:00 p.m. to 7:00 a.m.) 
Day (7:00 a.m. to 10:00 p.m.) 

45 dBA 
55 dBA 

Office/commercial Any time 65 dBA 

Industrial Any time 70 dBA 

Community support Any time 60 dBA 

Public recreation facility Any time 65 dBA 

Nonurban Any time 70 dBA 

 

Table 10 (Table 7.25.010B) 

Land Use Category/Zoning Matrix  
 

Land Use Category Underlying Zone 

Residential 
RE, RA-5, RR, RC, R-1-1/2 acre, R-1-13000, R-1-10500, R-1-8500, 
R-1-7000, R-3-2500, R-3-4000, R-3-3000, R-3-2000, R-3-1500, R-4 

Office/commercial O, CRC, CR-NC, CR, CG 

Industrial BMP, I, AIR 

Community support Any permitted zone 

Nonurban Any permitted zone 

 

7.30.015 - Interior sound level limits. 

A. No person shall operate or cause to be operated, any source of sound indoors which causes the 
noise level, when measured inside another dwelling unit, school or hospital, to exceed: 1.The 
interior noise standard for the applicable land category area, up to five decibels, for a cumulative 
period of more than five minutes in any hour; 2.The interior noise standard for the applicable land 
use category, plus five decibels, for a cumulative period of more than one minute in any hour; 
3.The interior noise standard for the applicable land use category, plus ten decibels or the 
maximum measured ambient noise level, for any period of time. 

B. If the measured interior ambient noise level exceeds that permissible within the first two noise 
limit categories in this section, the allowable noise exposure standard shall be increased in five 
decibel increments in each category as appropriate to reflect the interior ambient noise level. In 
the event the interior ambient noise level exceeds the third noise limit category, the maximum 
allowable interior noise level under said category shall be increased to reflect the maximum 
interior ambient noise level. 
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C. The interior noise standard for various land use districts shall apply, unless otherwise specifically 
indicated, within structures located in designated zones with windows opened or closed as is 
typical of the season. 

Table 11 (Table 7.30.015) 

Interior Noise Standard 
 

Land Use Category Time Period Noise Level 

Residential 
Night (10:00 p.m. to 7:00 a.m.) 
Day (7:00 a.m. to 10:00 p.m.) 

35 dBA 
45 dBA 

School 
7:00 a.m. to 10:00 p.m. (while 

school is in session) 
45 dBA 

Hospital Any time 45 dBA 

 

Further, Section 7.35.020(G) establishes limits to construction activities in order to minimize noise sources 
associated with construction, repair, remodeling, or grading of any real property.  It is stated that 
construction activities shall not take place between the hours of 7:00 p.m. and 7:00 a.m. on weekdays, 
between the hours of 5:00 p.m. and 8:00 a.m. on Saturdays, or at any time on Sunday or a federal holiday. 

Magnolia Avenue Specific Plan 

The project is located within the La Sierra District of the Magnolia Avenue Specific Plan (Specific Plan; 
dated November 10, 2009).  The vision for the Specific Plan is to designate Magnolia Avenue as a four-
lane arterial and a transit corridor; create new zoning categories that promote mixed-use development; 
condense retail uses into specific areas; develop clear boundaries for districts along the corridor; and 
revise zoning provisions to be specific to each district.  It is noted that no specific objectives or polices 
from the Specific Plan is applicable to the project. 

CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA) THRESHOLDS 

Based on Appendix G of the State CEQA Guidelines and the City of Riverside’s applicable noise standards, 
the project may have a significant adverse impact related to noise and vibration if it would result in any 
of the following: 

• Generation of a substantial temporary or permanent increase in ambient noise levels in the 
vicinity of the project in excess of standards established in the local general plan or noise 
ordinance, or applicable standards of other agencies;  

• Generation of excessive groundborne vibration or groundborne noise levels; and/or 

• For a project located within the vicinity of a private airstrip or an airport land use plan or, where 
such a plan has not been adopted, within two miles of a public airport or public use airport, the 
project would expose people residing or working in the project area to excessive noise levels. 

METHODOLOGY 

To assess potential noise impacts, a field investigation was conducted to identify land uses and sensitive 
receptors that could be subject to construction and operational noise impacts from the project, and 
ambient noise measurements were collected to establish the existing noise environment.  
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Noise levels of specific construction equipment were determined and resultant noise levels at those 
sensitive receptors (at measured distances from the source) were then calculated. Potential long-term 
(i.e., operational) mobile and stationary source noise were assessed based on site reconnaissance 
information and documented noise levels.  

The RD-77-108 model calculates the average noise level at specific locations based on traffic volumes from 
the Traffic Impact Analysis, Kaiser Permanente Riverside Medical Center Expansion (Traffic Impact 
Analysis) prepared by LSA Associates (dated June 2021)2, average speeds represented by the posted speed 
limit, roadway geometry, and site environmental conditions.  As a conservative analysis, shielding 
features, including topography and intervening buildings, were not considered in the model. 

Stationary noise levels were predicted using typical reference noise levels from publications and distances 
between noise sources and nearest sensitive receptors.  Predicted noise levels were then compared with 
applicable significance thresholds and City standards for determination of significance. 

NOISE AND GROUNDBORNE IMPACT ANALYSIS 

Impact NOI-1: Generation of a substantial temporary or permanent increase in ambient noise levels 
in the vicinity of the project in excess of standards established in the local general plan 
or noise ordinance, or applicable standards of other agencies? 

Less Than Significant Impact.  Noise-sensitive land uses are locations where people reside or where the 
presence of unwanted sound could adversely affect the use of the land. Residences, schools, and some 
passive recreation areas would each be considered noise sensitive. The nearest sensitive receptors to the 
project site are the predominantly residential neighborhoods located to the north of the proposed project 
site. 

Project Construction 

Construction of the proposed project would involve construction activities such as demolition, grading, 
building construction, paving, and architectural coating. The temporary construction noise associated 
with on-site equipment could potentially expose sensitive receptors to noise levels in excess of the 
applicable noise standard and/or result in a noticeable increase in ambient noise levels, and/or an 
exceedance of daytime hour noise standards.  In addition, there would be construction staging areas along 
Magnolia Avenue that would primarily be used for parking.  Traffic associated with staging areas would 
be temporary and nominal and would not cause perceptible noise increase along adjacent roadways. 

Typical noise levels generated by construction equipment are shown in Table 12, Noise Levels Generated 
by Construction Equipment.  It should be noted that the noise levels in maximum sound levels (Lmax) 
identified in Table 12 are the highest individual sound occurring at an individual time period.  Operating 
cycles for these types of construction equipment may involve one or two minutes of full power operation 
followed by three to four minutes at lower power settings.  Other primary sources of acoustical 
disturbance would be due to random incidents, which would last less than one minute (such as dropping 
large pieces of equipment or the hydraulic movement of machinery lifts). 

2  LSA Associates, Traffic Impact Analysis, Kaiser Permanente Riverside Medical Center Expansion, dated June 2021. 
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Table 12, Noise Levels Generated by Construction Equipment 

Type of Equipment Acoustical Use Factor1 Lmax at 50 Feet (dBA) Lmax at 450 Feet (dBA) 

Concrete Saw 20 90 71 

Crane 16 81 60 

Concrete Mixer Truck 40 79 60 

Backhoe 40 78 59 

Dozer 40 82 63 

Excavator 40 81 62 

Forklift 40 78 59 

Paver 50 77 58 

Roller 20 80 61 

Tractor 40 84 65 

Water Truck 40 80 61 

Grader 40 85 66 

General Industrial Equipment 50 85 66 

Note: 
1. Acoustical Use Factor (percent): Estimates the fraction of time each piece of construction equipment is operating at full
power (i.e., its loudest condition) during a construction operation.

Source: Federal Highway Administration, Roadway Construction Noise Model (FHWA-HEP-05-054), January 2006. 

The potential for construction-related noise to affect nearby sensitive receptors would depend on the 
location and proximity of construction activities to these receptors.  The closest sensitive receptors are 
the single-family residences located approximately 100 feet to the north of the project site across Polk 
Street, approximately 450 feet from the nearest project construction area.  As shown in Table 12, at the 
distance of 450 feet, construction noise would be reduced to 58 dBA Lmax to 71 dBA Lmax at the closest 
sensitive receptors.  It should be noted that construction activities would occur throughout the project 
construction area and would not be concentrated in or confined to one specific area of the project site or 
near sensitive uses.  Construction activities in any one area would be temporary and intermittent, and 
therefore not occur in any one particular area for the entire construction duration.   

Due to the temporary nature of construction, coupled with the fact that construction-related noise is a 
generally accepted reality in urbanized environments, the City does not promulgate standards for 
construction-generated noise.  Noise in the City is regulated by the Municipal Code Title 7, Noise Control, 
which identifies standards, specific noise restrictions, exemptions, and variances for sources of noise in 
the City.  Specifically, Municipal Code Section 7.35.020(G) restricts construction activity such that no 
person may engage in or conduct construction activity between the hours of 7:00 p.m. and 7:00 a.m. on 
weekdays, between the hours of 5:00 p.m. and 8:00 a.m. on Saturdays, or at any time on Sunday or a 
federal holiday.  The proposed project would be required to comply with the construction time limitations 
within Municipal Code Section 7.35.020(G).  Adherence to the permitted hours of construction are 
required in recognition that construction activities undertaken during daytime hours are a typical part of 
living in an urban environment and do not cause a significant disruption.  Thus, a less than significant noise 
impact would result from construction activities. 

Temporary Off-Site Trailer Air Conditioning Units 

The project would include temporary construction trailers that would be located off-site in the parking lot 
on Magnolia Avenue (Pep Boys’ parking lot). The locations of the construction trailers are provided below. 
An AC unit would be mounted on top of each of the five proposed trailers. 
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Location of the Proposed Trailer AC Units 

According to the manufacturer, the air conditioning unit typically generates noise levels of up to 65 dBA 
at 5 feet from the source3. Based upon the Inverse Square Law, sound levels decrease by 6 dBA for each 
doubling of distance from the source. The closest sensitive receptors are single-family residences located 
to the west of the off-site parking area, approximately 80 feet from the nearest construction trailer 
parking area.  At this distance, noise levels from the air conditioning units would be approximately 41 dBA. 
Therefore, noise levels from air conditioning units would be much lower than the ambient noise level 
(51.5 dBA, refer to Table 7) and would not exceed the City’s residential land use exterior noise level 
standards of 55 dBA CNEL for daytime and 45 dBA CNEL for nighttime.  It should be noted that the AC 
units would be primarily used during normal work hours (7AM to 5PM) so the AC units are not anticipated 
to emit noise during the nighttime. 

According to the U.S. Environmental Protection Agency (EPA) Protective Noise Levels (U.S. Environmental 
Protection Agency, Protective Noise Levels, November 1978), typical buildings in warm climate could 
provide 24 dBA exterior to interior noise reduction with windows closed. Therefore, air conditioning unit 
noise level would be reduced to 17 dBA, which would not exceed the City’s residential land use interior 
noise level standards of 45 dBA CNEL for daytime and 35 dBA CNEL for nighttime. Thus, noise impacts of 
air conditioning units associated with off-site construction trailers would be less than significant.  

3 Bard Equipment & Parts. Model: W36AADA05 3.0 Ton Air Conditioner. 
https://www.bardwallmount.com/files/S3502-1017.pdf  
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Project Operations 

Off-Site Mobile Noise 

The proposed project would result in additional traffic on adjacent roadways from daily activities, thereby 
increasing vehicular noise in the vicinity of existing and proposed land uses.  Based on the Traffic Impact 
Analysis, the project would generate 4,464 average daily trips, including 345 trips during the a.m. peak 
hour and 349 trips during the p.m. peak hour.  The noise levels under “Existing Without Project” and 
“Existing With Project” scenarios are modeled using Federal Highway Administration’s Highway Noise 
Prediction Model (FHWA RD-77-108) and compared in Table 13, Existing Traffic Noise Levels.  Noise 
modeling assumptions and results are included in Appendix A.  As depicted in Table 13, under the “Existing 
Without Project” scenario, noise levels at 100 feet from roadway centerline would range from 
approximately 53.0 dBA to 68.3 dBA, with the highest noise levels occurring along La Sierra Avenue 
between Montlake Drive/Diana Avenue and SR-91 Westbound Ramps.  The “Existing With Project” 
scenario noise levels at 100 feet from roadway centerline would range from approximately 53.4 dBA to 
68.4 dBA, with the highest noise levels also occurring along La Sierra Avenue between Montlake 
Drive/Diana Avenue and SR-91 Westbound Ramps.  

Table 13, Existing and Predicted Traffic Noise Levels 
 

Roadway Segment 

Existing Without Project Existing With Project 
Difference 
In dBA @ 
100 Feet 

from 
Roadway 

ADT 

dBA @ 
100 Feet 

from 
Roadway 
Centerline 

Distance from Roadway Centerline 
to: (Feet) 

ADT 

dBA @ 
100 Feet 

from 
Roadway 
Centerline 

Distance from Roadway 
Centerline to: (Feet) 

70 CNEL 
Noise 

Contour 

65 CNEL 
Noise 

Contour 

60 CNEL 
Noise 

Contour 

70 CNEL 
Noise 

Contour 

65 CNEL 
Noise 

Contour 

60 CNEL 
Noise 

Contour 

Magnolia Avenue 

between SR 91 
Westbound Ramps and 
Filmore Street 

27,066 65.2 - 103 222 
28,272 65.4 - 106 228 0.2 

between Filmore Street 
and Golden Avenue 

26,681 65.1 - 102 220 
27,887 65.3 - 105 226 0.2 

between Golden 
Avenue and La Sierra 
Avenue 

26,540 65.1 - 102 219 
27,836 65.3 - 105 226 0.2 

between La Sierra 
Avenue and Skofstad 
Street - Shopping 
Center Driveway 

31,902 65.9 - 115 247 

33,956 66.2 - 120 258 0.3 

between Skofstad 
Street - Shopping 
Center Driveway and 
Shopping Center 
Driveway - Park Sierra 
Drive 

27,105 65.2 - 103 222 

29,159 65.5 - 108 233 0.3 

between Shopping 
Center Driveway - Park 
Sierra Drive and Kaiser 
Driveway 3 

28,384 65.4 - 106 229 

29,568 65.6 - 109 235 0.2 

between Kaiser 
Driveway 3 and Polk 
Street 

29,566 65.6 - 109 235 
30,192 65.7 - 111 238 0.1 

between Polk Street 
and Banbury Drive 

27,510 65.3 - 104 224 
29,028 65.5 - 108 232 0.2 

between Banbury Drive 
and Tyler Street 

30,337 65.5 - 109 234 
31,855 65.8 - 112 242 0.2 

between Tyler Street 
and Hole Avenue – 
Hughes Alley 

26,607 65.0 - 100 215 
27,321 65.1 - 101 219 0.1 

between Hole Avenue – 
Hughes Alley and 
Lowes Plaza Driveway 
– Harrison Street 

35,709 66.3 - 121 261 

36,333 66.3 - 123 264 0.1 
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Roadway Segment 

Existing Without Project Existing With Project 
Difference 
In dBA @ 
100 Feet 

from 
Roadway 

ADT 

dBA @ 
100 Feet 

from 
Roadway 
Centerline 

Distance from Roadway Centerline 
to: (Feet) 

ADT 

dBA @ 
100 Feet 

from 
Roadway 
Centerline 

Distance from Roadway 
Centerline to: (Feet) 

70 CNEL 
Noise 

Contour 

65 CNEL 
Noise 

Contour 

60 CNEL 
Noise 

Contour 

70 CNEL 
Noise 

Contour 

65 CNEL 
Noise 

Contour 

60 CNEL 
Noise 

Contour 

(South Branch) 

between Lowes Plaza 
Driveway – Harrison 
Street (South Branch) 
and Harrison Street 
(North Branch) 

32,140 65.6 - 110 237 

32,764 65.7 - 112 240 0.1 

La Sierra Avenue 

between Magnolia 
Avenue and Montlake 
Drive – Diana Avenue 

30,973 66.5 59 127 273 
31,197 66.6 59 127 274 0.0 

between Montlake Drive 
– Diana Avenue and SR 
91 Westbound Ramps 

42,752 68.3 77 165 356 
43,600 68.4 78 167 361 0.1 

Park Sierra Avenue 

between Magnolia 
Avenue and Kaiser 
Driveway 1 

6,763 54.7 - - 44 
8,035 55.4 - - 50 0.7 

between Kaiser 
Driveway 1 and 
Shopping Center 
Driveway - Kaiser 
Driveway 2 

4,612 53.0 - - - 

5,058 53.4 - - - 0.4 

between Shopping 
Center Driveway - 
Kaiser Driveway 2 and 
Diana Avenue 

7,777 55.3 - - 49 

8,223 55.5 - - 50 0.2 

Polk Street 

between Magnolia 
Avenue and Kaiser 
Driveway 5 

5,327 57.5 - - 68 
6,711 58.5 - - 80 1.0 

between Kaiser 
Driveway 5 and Kaiser 
Driveway 6 

3,337 55.4 - - 50 
3,515 55.7 - - 51 0.2 

between Kaiser 
Driveway 6 and Diana 
Avenue 

5,301 57.4 - - 67 
5,479 57.6 - - 69 0.1 

Notes:  ADT = average daily traffic; dBA = A-weighted decibels; CNEL = community noise equivalent level; "-" = contour is located within the roadway right-of-way. 

Source:  Noise modeling is based on traffic data within the Traffic Impact Analysis, Kaiser Permanente Riverside Medical Center Expansion prepared by LSA Associates 
(dated June 2021). 

 

Table 13 also shows the difference between the “Existing Without Project” scenario and the “Existing With 
Project” scenario.  As depicted in Table 13, traffic associated with the proposed project would result in a 
maximum increase of 1.0 dBA along Polk Street between Magnolia Avenue and Kaiser Driveway 5.  A 
significant impact would result only if both of the following occur: an exceedance of the normally 
acceptable noise standards for residential uses (i.e., 60 dBA CNEL; refer to Table 8) and a perceptible 
increase in traffic noise levels (i.e., noise increase would be greater than 3.0 dBA).  

As shown in Table 13, although traffic noise levels would exceed 60 dBA CNEL along majority of the 
roadway segments under both “Existing Without Project” and “Existing With Project” scenarios in the 
project area, project-generated average daily trips would not cause a perceptible increase in traffic noise 
levels (i.e., noise increase would be greater than 3.0 dBA) along any of the surrounding roads.  As the 
project would not cause a perceptible increase in traffic noise levels, the proposed project would not 
significantly increase noise levels along the roadway segments analyzed.  Therefore, a less than significant 
impact would occur in this regard. 
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Stationary Noise  

Mechanical Equipment Noise 

Anticipated mechanical equipment noise that would be generate by the proposed project would include 
Heating Ventilation and Air Conditioning (HVAC) units.  The HVAC units would be installed on the rooftop 
of the proposed hospital tower.  Typically, mechanical equipment noise is 55 dBA at 50 feet from the 
source.  Based upon the Inverse Square Law, sound levels decrease by 6 dBA for each doubling of distance 
from the source.  The closest sensitive receptor are single-family residences located to the north of the 
project site approximately 700 feet from the proposal hospital tower.  At this distance, noise levels from 
the HVAC units would be approximately 32 dBA.  Therefore, noise levels from HVAC units would not 
exceed the City’s residential land use exterior noise level standards of 55 dBA CNEL for daytime and 45 
dBA CNEL for nighttime, and interior noise level standards of 45 dBA CNEL for daytime and 35 dBA CNEL 
for nighttime.  In addition, HVAC units associated with the existing buildings on-site are located closer to 
the nearest sensitive receptor than the proposed building.  Thus, project-generated HVAC units noise 
levels would not introduce a new source of noise when compared to existing conditions, and a less than 
significant impact would occur. 

The project would also include an emergency generator that would only be used during power outages in 
cases of emergency. The emergency generator would be enclosed in a structure. Additionally, emergency 
generators already exist on-site, and the proposed generators are necessary to support the proposed 
project. The emergency generators are a precautionary feature that would only be used sporadically. 
Based on information on the existing Kaiser Permanente hospital network, it can be conservatively 
assumed that the emergency generators on-site would be used once every 5-10 years, but it is possible 
that the generators would not be used at all during this period.   

Since the generator would only be operated during emergencies, the generators are not considered a 
“long-term” noise impact. As such, the emergency generators were not included in the project’s noise 
analysis in this memorandum as the generators would not represent reasonable conditions. Thus, 
emergency generators would not introduce a new source of noise when compared to existing conditions, 
and a less than significant impact would occur.  

Parking Lots 

The project proposes a new parking structure in the southeast corner of the project site and would reduce 
and reorganize surface parking areas to accommodate the new hospital tower on the west of the project 
site. 

Traffic associated with parking lots is typically not of sufficient volume to exceed community noise 
standards, which are based on a time-averaged scale such as the CNEL scale.  However, the instantaneous 
maximum sound levels generated by a car door slamming, engine starting up, and car pass-bys may be an 
annoyance to adjacent noise-sensitive receptors.  Estimates of the maximum noise levels associated with 
some parking lot activities are presented in Table 14, Typical Noise Levels Generated by Parking Lots. 

Table 14, Typical Noise Levels Generated by Parking Lots 
 

Noise Source 
Maximum Noise Levels 

at 50 Feet from Source (dBA Leq) 

Car door slamming 61  

Car starting 60  

Car idling 53  
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Notes: dBA = A-weighted Decibels; Leq = Equivalent Sound Level 
Source: Kariel, H. G., Noise in Rural Recreational Environments, Canadian Acoustics 19(5), March 10, 1991. 

 

As shown in Table 14, parking lot activities can result in noise levels of up to 61 dBA at a distance of 50 
feet.  It is noted that parking lot noise are instantaneous noise levels compared to noise standards in the 
CNEL scale, which are averaged over time.  As a result, actual noise levels over time resulting from parking 
lot activities would be far lower than what is identified in Table 14.  There are not any sensitive receptors 
located within 1,000 feet of the proposed new parking structure.  In addition, the project would not 
include additional surface parking spaces near the closest sensitive receptor to the north of the project 
site.  Therefore, noise from parking lots would not be different from the existing conditions, and project-
generated parking lot noise levels would not introduce a new source of noise when compared to existing 
conditions.  Thus, the impacts would be less than significant. 

Mitigation Measures:  No mitigation is required. 

Impact NOI-2 Exposure of persons to or generation of excessive groundborne vibration or 
groundborne noise levels? 

Less Than Significant Impact.  Vibration-sensitive land uses are locations where people reside or where 
there is a potential for damage to structures like buildings and sidewalks. The nearest structure is a 
commercial building located to the west of the project site across Magnolia Avenue approximately 170 
feet from the project site boundary.   

Construction 

Project construction can generate varying degrees of groundborne vibration, depending on the 
construction procedure and construction equipment.  Operation of construction equipment generates 
vibrations that spread through the ground and diminish in amplitude with distance from the source.  The 
effect on buildings located in the vicinity of the construction site often varies depending on soil type, 
ground strata, and construction characteristics of the receiver building(s).  The results from vibration can 
range from no perceptible effects at the lowest vibration levels, to low rumbling sounds and perceptible 
vibration at moderate levels, to slight damage at the highest levels. Groundborne vibrations from 
construction activities rarely reach levels that damage structures. 

Construction vibration impacts include human annoyance and building damage.  Human annoyance 
occurs when construction vibration rises significantly above the threshold of human perception for 
extended periods of time.  Building damage can be cosmetic (e.g., plaster cracks) or structural.  The 
distance at which damage from vibration could be experienced can vary substantially depending on the 
age and composition of the building structure, soil composition and underground geological layer 
between vibration source and receiver.  In addition, not all buildings respond similarly to vibration 
generated by construction equipment.  For example, buildings that are constructed with typical timber 
frames and masonry show that a vibration level of up to 0.2 in/sec PPV is considered safe and would not 
result in any construction vibration damage.4  This evaluation uses the Federal Transit Administration 
(FTA) architectural damage criterion for continuous vibrations at non-engineered timber and masonry 
buildings of 0.2 in/sec PPV.  The FTA has published standard vibration velocities for construction 
equipment operations.  Typical vibration produced by construction equipment is detailed in Table 15, 
Typical Vibration Levels for Construction Equipment. 

Groundborne vibration decreases rapidly with distance.  The nearest structure is a commercial building 
located to the west of the project site across Magnolia Avenue approximately 170 feet from the project’s 

 
4  Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, September 2018. 
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construction limit.  As indicated in Table 15, vibration velocities from typical heavy construction 
equipment used during project construction would range from 0.0002 (a small bulldozer) to 0.0050 (large 
bulldozer) in/sec PPV at 170 feet from the source of activity, which would not exceed the FTA’s 0.2 in/sec 
PPV threshold of architectural damage.  Therefore, vibration impacts associated with construction would 
be less than significant. 

Table 15, Typical Vibration Levels for Construction Equipment 
 

Equipment 
Approximate peak particle 

velocity at 25 feet 
(inches/second)1 

Approximate peak particle 
velocity at 170 feet 
(inches/second)1 

Large bulldozer 0.089 0.0050 

Loaded trucks 0.076 0.0043 

Small bulldozer 0.003 0.0002 

Jackhammer 0.035 0.0020 

Notes: 
1. Calculated using the following formula: 

 PPV equip = PPVref x (25/D)1.5 

where: PPV (equip) = the peak particle velocity in in/sec of the equipment adjusted for the 
distance 

PPV (ref) = the reference vibration level in in/sec from Table 7-4 of the FTA Transit Noise 
and Vibration Impact Assessment Manual.  

D = the distance from the equipment to the receiver 

Source:  Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, Table 7-4 
Vibration Source Levels for Construction Equipment, September 2018. 

 

Operation 

The project proposes to expand the existing medical center with a new hospital tower and parking 
structure.  The operation of the project would involve occasional truck deliveries and trash pick-up, which 
would potentially generate groundborne vibration.  However, the truck operations would be similar to 
the existing conditions and would not be substantial.  Therefore, the groundborne vibration levels would 
not be perceptible or felt at surrounding uses.  Impacts would be less than significant in this regard. 

Mitigation Measures:  No mitigation is required. 

Impact NOI-3 For a project located within the vicinity of a private airstrip or an airport land use plan 
or, where such a plan has not been adopted, within two miles of a public airport or 
public use airport, would the project expose people residing or working in the project 
area to excessive noise levels? 

No Impact.  The closest airport is the Riverside Municipal Airport, located approximately 3 miles to the 
north of the project site.  The site is not within the Riverside Municipal Airport Influence Area where 
aircraft noise levels are a concern.5  Thus, the proposed project would not expose people residing or 
working in the area to excessive noise levels, and no impacts would occur in this regard. 

Mitigation Measures:  No mitigation is required. 

  

 
5    Riverside County Airport Land Use Commission, Riverside County Airport Land Use Compatibility Plan Policy Document, Map 

RI-1, Compatibility Map, March 2005.  
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CUMULATIVE IMPACTS 

Short-Term Construction Noise Impacts 

Construction activities associated with the proposed project and cumulative projects may overlap, 
resulting in construction noise in the area.  However, as analyzed above, due to the distance between 
nearest sensitive receptors and project construction area, construction noise impacts on nearby sensitive 
receptors would be less than significant.  The construction activities associated with the cumulative 
development projects would be required to comply with the City’s Municipal Code and would incorporate 
mitigation measures on a project-by-project basis, as applicable, to reduce construction noise pursuant 
to CEQA provisions.  Therefore, the project’s contribution to cumulative short-term construction impacts 
would be less than cumulatively considerable. 

Mitigation Measures:  No mitigation is required.   

Long-Term (Mobile) Noise Impacts 

Long-term cumulative noise impacts from mobile sources would occur primarily as a result of increased 
traffic on area roadways due to buildout of the proposed project and other projects in the vicinity. When 
two identical sources are each producing sound of the same loudness, the resulting sound level at a given 
distance would be 3 dB higher than one source under the same conditions. An increase of 3 dB is widely 
accepted as “barely perceptible”. With regard to traffic noise, traffic volumes would need to roughly 
double to result in a perceptible change in ambient noise levels.  

To determine if cumulative traffic noise levels would increase to a level of significance with the 
development of the proposed project and other planned projects, traffic data from the Traffic Impact 
Analysis was analyzed for the following traffic scenarios: 

• Existing:  Current day noise conditions without construction of the project. 

• Cumulative (2040) without Project:  Current day noise conditions plus the completion of other 

permitted, planned projects or approved ambient growth factors. 

• Cumulative (2040) with Project:  Current day noise conditions with construction of the project 

plus the completion of other permitted, planned projects or approved ambient growth factors.  

As shown in Table 16, Cumulative Traffic Noise, combined effect for roadway segment noise levels would 

increase up to 0.9 dBA with development of the proposed project and other cumulative projects. As the 

noise increase would not exceed the 3 dBA threshold, the proposed project would not contribute to a 

significant cumulative noise impact to any existing or future noise sensitive land use. Therefore, mobile 

source noise impacts would be less than cumulatively considerable.  
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Table 16, Cumulative Traffic Noise 
 

Roadway Segment 

dBA @ 100 Feet from Roadway 
Centerline 

Combined 
Effects 

Incremental 
Effects 

Cumulatively 
Significant 
Impact?1 

Existing 
Cumulative 

without 
Project 

Cumulative 
with 

Project 

Difference in 
dBA 

Between 
Cumulative 
With Project 
and Existing 

Difference in 
dBA Between 

Cumulative With 
Project and 
Cumulative 

Without Project 

Magnolia Avenue 

between SR 91 Westbound Ramps and Filmore 
Street 

66.2 66.2 66.4 1.2 0.2 No 

between Filmore Street and Golden Avenue 66.2 66.2 66.3 1.2 0.2 No 

between Golden Avenue and La Sierra Avenue 66.4 66.4 66.6 1.5 0.2 No 

between La Sierra Avenue and Skofstad Street - 
Shopping Center Driveway 

66.7 66.7 66.9 1.0 0.2 No 

between Skofstad Street - Shopping Center 
Driveway and Shopping Center Driveway - Park 
Sierra Drive 

65.9 65.9 66.2 1.0 0.3 No 

between Shopping Center Driveway - Park Sierra 
Drive and Kaiser Driveway 3 

66.0 66.0 66.2 0.8 0.2 No 

between Kaiser Driveway 3 and Polk Street 66.2 66.2 66.3 0.7 0.1 No 

between Polk Street and Banbury Drive 66.0 66.0 66.2 1.0 0.2 No 

between Banbury Drive and Tyler Street 66.4 66.4 66.6 1.1 0.2 No 

between Tyler Street and Hole Avenue – Hughes 
Alley 

66.1 66.1 66.1 1.2 0.1 No 

between Hole Avenue – Hughes Alley and Lowes 
Plaza Driveway – Harrison Street (South Branch) 

67.7 67.7 67.7 1.5 0.1 No 

between Lowes Plaza Driveway – Harrison Street 
(South Branch) and Harrison Street (North Branch) 

67.0 67.0 67.1 1.4 0.1 No 

La Sierra Avenue 

between Magnolia Avenue and Montlake Drive – 
Diana Avenue 

67.5 67.5 67.6 1.0 0.0 No 

between Montlake Drive – Diana Avenue and SR 
91 Westbound Ramps 

69.0 69.0 69.1 0.8 0.1 No 

Park Sierra Avenue 

between Magnolia Avenue and Kaiser Driveway 1 55.4 55.4 56.0 1.3 0.6 No 

between Kaiser Driveway 1 and Shopping Center 
Driveway - Kaiser Driveway 2 

54.3 54.3 54.6 1.6 0.3 No 

between Shopping Center Driveway - Kaiser 
Driveway 2 and Diana Avenue 

56.1 56.1 56.3 1.0 0.2 No 

Polk Street 

between Magnolia Avenue and Kaiser Driveway 5 58.2 58.2 59.1 1.6 0.9 No 

between Kaiser Driveway 5 and Kaiser Driveway 6 56.1 56.1 56.3 0.9 0.2 No 

between Kaiser Driveway 6 and Diana Avenue 58.1 58.1 58.2 0.8 0.1 No 

Notes: 
1. A cumulative impact would occur if the “Combined Effects” and “Incremental Effects” criterion are exceeded, and the modeled noise level exceeds the 

normally acceptable noise standard shown in Table 8. 

Source:  Noise modeling is based on traffic data within the Traffic Impact Analysis, Kaiser Permanente Riverside Medical Center Expansion prepared by LSA 
Associates (dated June 2021). 

 

Mitigation Measures:  No mitigation is required. 

Long-Term (Stationary) Noise Impacts 

Although related cumulative projects have been identified within the project study area, the noise 
generated by stationary equipment on-site cannot be quantified due to the speculative nature of each 
development.  However, each cumulative project would require separate discretionary approval and 
CEQA assessment, which would address potential noise impacts and identify necessary attenuation 
measures, where appropriate.  Additionally, as noise dissipates as it travels away from its source, noise 
impacts from stationary sources would be limited to each of the respective sites and their vicinities.  As 
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noted above, the proposed project would not result in significant stationary noise impacts.  Therefore, 
the proposed project would not result in stationary long-term equipment that would significantly affect 
surrounding sensitive receptors.  Thus, the proposed project and identified cumulative projects are not 
anticipated to result in a significant cumulative impact. 

Mitigation Measures:  No mitigation is required.   

Vibration Impacts 

As discussed above, project construction activities would not generate groundborne vibration off-site 
above the significance criteria (i.e. 0.2 in/sec PPV threshold for construction as established by the FTA), 
and project operation activities would not generate perceptible groundborne vibration.  Although 
construction activities associated with the proposed project and off-site cumulative projects may overlap, 
off-site projects within the City would also be subject to the 0.2 in/sec PPV threshold.  Further, the 
cumulative development projects would be required to implement any required mitigation measures on 
a project-by-project basis, as applicable, pursuant to CEQA provisions.  Therefore, the project’s 
contribution to cumulative vibration impacts would be less than cumulatively considerable. 

Mitigation Measures:  No mitigation is required.   
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Appendix A: 

Noise Data 
  



Site Number: 1 

Recorded By:  Eddie Torres 

Job Number:  178170 

Date:  2/23/21 

Time:  9:45 am 

Location:  White Oak Drive/Polk Street 

Source of Peak Noise: Landscape equipment 

 
Equipment 

Category Type Vendor Model Serial No. Cert. Date Note 

 
Sound 

 

Sound Level Meter Brüel & Kjær 2250 3011133 04/08/2019  

Microphone Brüel & Kjær 4189 3086765 04/08/2019  

Preamp Brüel & Kjær ZC 0032 25380 04/08/2019  

Calibrator Brüel & Kjær 4231 2545667 04/08/2019  

Weather Data 

 
 

Est. 

Duration:  10 minutes Sky:      

Note: dBA Offset =  Sensor Height (ft): 5 ft 

Wind Ave Speed (mph / m/s) Temperature (degrees Fahrenheit)  Barometer Pressure (inches) 

0.0 73.7 55.9 

 
Photo of Measurement Location 

 



2250

Instrument: 2250
Application: BZ7225 Version 4.7.4
Start Time: 02/23/2021 09:44:20
End Time: 02/23/2021 09:54:20
Elapsed Time: 00:10:00
Bandwidth: 1/3-octave
Max Input Level: 142.17

Time Frequency
Broadband (excl. Peak): FSI AC
Broadband Peak: C
Spectrum: FS Z

Instrument Serial Number:  3011133
Microphone Serial Number:  3086765
Input: Top Socket
Windscreen Correction: UA-1650
Sound Field Correction: Free-field

Calibration Time:  01/14/2021 08:34:02
Calibration Type:  External reference
Sensitivity: 43.354082852602 mV/Pa

KAI001

Start End Elapsed Overload LAeq LAFmax LAFmin
time time time [%] [dB] [dB] [dB]

Value   0.00 58.0 76.2 50.7
Time 09:44:20 AM 09:54:20 AM 0:10:00
Date 02/23/2021 02/23/2021



Cursor: (A)  Leq=58.0 dB  LFmax=76.2 dB  LFmin=50.7 dB
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Cursor: 02/23/2021 09:49:19 AM - 09:49:20 AM  LAIeq=54.1 dB  LAFmax=53.8 dB  LCpeak=78.3 dB  LAFmin=52.2 dB
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KAI001

Start Elapsed LAIeq LAFmax LAFmin
time time [dB] [dB] [dB]

Value 54.1 53.8 52.2
Time 09:49:19 AM 0:00:01
Date 02/23/2021



Cursor: (A)  Leq=53.0 dB
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KAI001 Periodic reports

Start Elapsed Overload LAIeq LAFmax LAFmin
time time [%] [dB] [dB] [dB]

Value   0.00 59.2 76.2 50.7
Time 09:44:20 AM 0:10:00
Date 02/23/2021
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Site Number: 2 

Recorded By:  Eddie Torres 

Job Number:  178170 

Date:  2/23/21 

Time:  10:08 am 

Location:  Berg Street/Mercer Avenue 

Source of Peak Noise:  

 
Equipment 

Category Type Vendor Model Serial No. Cert. Date Note 

 
Sound 

 

Sound Level Meter Brüel & Kjær 2250 3011133 04/08/2019  

Microphone Brüel & Kjær 4189 3086765 04/08/2019  

Preamp Brüel & Kjær ZC 0032 25380 04/08/2019  

Calibrator Brüel & Kjær 4231 2545667 04/08/2019  

Weather Data 

 
 

Est. 

Duration:  10 minutes Sky:      

Note: dBA Offset =  Sensor Height (ft): 5 ft 

Wind Ave Speed (mph / m/s) Temperature (degrees Fahrenheit)  Barometer Pressure (inches) 

1.4 76.8 56.3 

 
Photo of Measurement Location 

 



2250
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TRAFFIC NOISE LEVELS AND NOISE CONTOURS

Project Number: 178170
Project Name: Kaiser Permanente Riverside Medical Center Expansion Project

Scenario: Existing

Background Information

Model Description: FHWA Highway Noise Prediction Model (FHWA-RD-77-108) with California Vehicle Noise (CALVENO) Emission Levels.
Source of Traffic Volumes: Traffic Impact Analysis
Community Noise Descriptor: Ldn: CNEL: X

Assumed 24-Hour Traffic Distribution: Day Evening Night
Total ADT Volumes 77.50% 12.90% 9.60%
Medium-Duty Trucks 84.80% 4.90% 10.30%
Heavy-Duty Trucks 86.50% 2.70% 10.80%

Design Vehicle Mix Distance from Centerline of Roadway
Analysis Condition Median ADT Speed Alpha Medium Heavy CNEL at Distance to Contour Calc

Roadway, Segment Lanes Width Volume (mph) Factor Trucks Trucks 100 Feet 70 CNEL 65 CNEL 60 CNEL 55 CNEL Dist
Magnolia Avenue
between SR 91 Westbound Ramps and Filmore Street 4 52 27,066 40 0.5 1.8% 0.7% 65.2 - 103 222 477 100
between Filmore Street and Golden Avenue 4 52 26,681 40 0.5 1.8% 0.7% 65.1 - 102 220 473 100
between Golden Avenue and La Sierra Avenue 4 52 26,540 40 0.5 1.8% 0.7% 65.1 - 102 219 471 100
between La Sierra Avenue and Skofstad Street - Shopping Center Driveway 4 52 31,902 40 0.5 1.8% 0.7% 65.9 - 115 247 533 100
between Skofstad Street - Shopping Center Driveway and Shopping Center Driveway - Park Sierra Drive 4 52 27,105 40 0.5 1.8% 0.7% 65.2 - 103 222 478 100
between Shopping Center Driveway - Park Sierra Drive and Kaiser Driveway 3 4 52 28,384 40 0.5 1.8% 0.7% 65.4 - 106 229 493 100
between Kaiser Driveway 3 and Polk Street 4 52 29,566 40 0.5 1.8% 0.7% 65.6 - 109 235 506 100
between Polk Street and Banbury Drive 4 52 27,510 40 0.5 1.8% 0.7% 65.3 - 104 224 483 100
between Banbury Drive and Tyler Street 6 20 30,337 40 0.5 1.8% 0.7% 65.5 - 109 234 505 100
between Tyler Street and Hole Avenue – Hughes Alley 6 20 26,607 40 0.5 1.8% 0.7% 65.0 - 100 215 463 100
between Hole Avenue – Hughes Alley and Lowes Plaza Driveway – Harrison Street (South Branch) 6 20 35,709 40 0.5 1.8% 0.7% 66.3 - 121 261 563 100
between Lowes Plaza Driveway – Harrison Street (South Branch) and Harrison Street (North Branch) 5 20 32,140 40 0.5 1.8% 0.7% 65.6 - 110 237 511 100
La Sierra Avenue
between Magnolia Avenue and Montlake Drive – Diana Avenue 4 20 30,973 45 0.5 1.8% 0.7% 66.5 59 127 273 587 100
between Montlake Drive – Diana Avenue and SR 91 Westbound Ramps 6 22 42,752 45 0.5 1.8% 0.7% 68.3 77 165 356 767 100
Park Sierra Avenue
between Magnolia Avenue and Kaiser Driveway 1 2 12 6,763 25 0.5 1.8% 0.7% 54.7 - - 44 95 100
between Kaiser Driveway 1 and Shopping Center Driveway - Kaiser Driveway 2 2 12 4,612 25 0.5 1.8% 0.7% 53.0 - - - 74 100
between Shopping Center Driveway - Kaiser Driveway 2 and Diana Avenue 2 12 7,777 25 0.5 1.8% 0.7% 55.3 - - 49 105 100
Polk Street
between Magnolia Avenue and Kaiser Driveway 5 3 12 5,327 40 0.5 1.8% 0.7% 57.5 - - 68 147 100
between Kaiser Driveway 5 and Kaiser Driveway 6 2 12 3,337 40 0.5 1.8% 0.7% 55.4 - - 50 107 100
between Kaiser Driveway 6 and Diana Avenue 2 0 5,301 40 0.5 1.8% 0.7% 57.4 - - 67 145 100

"-" = contour is located within the roadway right-of-way.
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TRAFFIC NOISE LEVELS AND NOISE CONTOURS

Project Number: 178170
Project Name: Kaiser Permanente Riverside Medical Center Expansion Project

Scenario: Existing+Project

Background Information

Model Description: FHWA Highway Noise Prediction Model (FHWA-RD-77-108) with California Vehicle Noise (CALVENO) Emission Levels.
Source of Traffic Volumes: Traffic Impact Analysis
Community Noise Descriptor: Ldn: CNEL: X

Assumed 24-Hour Traffic Distribution: Day Evening Night
Total ADT Volumes 77.50% 12.90% 9.60%
Medium-Duty Trucks 84.80% 4.90% 10.30%
Heavy-Duty Trucks 86.50% 2.70% 10.80%

Design Vehicle Mix Distance from Centerline of Roadway
Analysis Condition Median ADT Speed Alpha Medium Heavy CNEL at Distance to Contour Calc

Roadway, Segment Lanes Width Volume (mph) Factor Trucks Trucks 100 Feet 70 CNEL 65 CNEL 60 CNEL 55 CNEL Dist
Magnolia Avenue
between SR 91 Westbound Ramps and Filmore Street 4 52 28,308 40 0.5 1.8% 0.7% 65.4 - 106 228 492 100
between Filmore Street and Golden Avenue 4 52 27,923 40 0.5 1.8% 0.7% 65.3 - 105 226 487 100
between Golden Avenue and La Sierra Avenue 4 52 27,874 40 0.5 1.8% 0.7% 65.3 - 105 226 487 100
between La Sierra Avenue and Skofstad Street - Shopping Center Driveway 4 52 34,018 40 0.5 1.8% 0.7% 66.2 - 120 258 556 100
between Skofstad Street - Shopping Center Driveway and Shopping Center Driveway - Park Sierra Drive 4 52 29,221 40 0.5 1.8% 0.7% 65.5 - 108 233 502 100
between Shopping Center Driveway - Park Sierra Drive and Kaiser Driveway 3 4 52 29,603 40 0.5 1.8% 0.7% 65.6 - 109 235 507 100
between Kaiser Driveway 3 and Polk Street 4 52 30,210 40 0.5 1.8% 0.7% 65.7 - 111 238 514 100
between Polk Street and Banbury Drive 4 52 29,074 40 0.5 1.8% 0.7% 65.5 - 108 232 501 100
between Banbury Drive and Tyler Street 6 20 31,901 40 0.5 1.8% 0.7% 65.8 - 112 242 522 100
between Tyler Street and Hole Avenue – Hughes Alley 6 20 27,343 40 0.5 1.8% 0.7% 65.1 - 101 219 471 100
between Hole Avenue – Hughes Alley and Lowes Plaza Driveway – Harrison Street (South Branch) 6 20 36,353 40 0.5 1.8% 0.7% 66.3 - 123 264 569 100
between Lowes Plaza Driveway – Harrison Street (South Branch) and Harrison Street (North Branch) 5 20 32,784 40 0.5 1.8% 0.7% 65.7 - 112 240 518 100
La Sierra Avenue
between Magnolia Avenue and Montlake Drive – Diana Avenue 4 20 31,203 45 0.5 1.8% 0.7% 66.6 59 127 274 590 100
between Montlake Drive – Diana Avenue and SR 91 Westbound Ramps 6 22 43,626 45 0.5 1.8% 0.7% 68.4 78 167 361 777 100
Park Sierra Avenue
between Magnolia Avenue and Kaiser Driveway 1 2 12 8,074 25 0.5 1.8% 0.7% 55.5 - - 50 107 100
between Kaiser Driveway 1 and Shopping Center Driveway - Kaiser Driveway 2 2 12 5,072 25 0.5 1.8% 0.7% 53.4 - - - 79 100
between Shopping Center Driveway - Kaiser Driveway 2 and Diana Avenue 2 12 8,237 25 0.5 1.8% 0.7% 55.5 - - 51 109 100
Polk Street
between Magnolia Avenue and Kaiser Driveway 5 3 12 6,753 40 0.5 1.8% 0.7% 58.6 - - 80 173 100
between Kaiser Driveway 5 and Kaiser Driveway 6 2 12 3,521 40 0.5 1.8% 0.7% 55.7 - - 51 111 100
between Kaiser Driveway 6 and Diana Avenue 2 0 5,485 40 0.5 1.8% 0.7% 57.6 - - 69 148 100

"-" = contour is located within the roadway right-of-way.
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TRAFFIC NOISE LEVELS AND NOISE CONTOURS

Project Number: 178170
Project Name: Kaiser Permanente Riverside Medical Center Expansion Project

Scenario: Cumulative (2040)

Background Information

Model Description: FHWA Highway Noise Prediction Model (FHWA-RD-77-108) with California Vehicle Noise (CALVENO) Emission Levels.
Source of Traffic Volumes: Traffic Impact Analysis
Community Noise Descriptor: Ldn: CNEL: X

Assumed 24-Hour Traffic Distribution: Day Evening Night
Total ADT Volumes 77.50% 12.90% 9.60%
Medium-Duty Trucks 84.80% 4.90% 10.30%
Heavy-Duty Trucks 86.50% 2.70% 10.80%

Design Vehicle Mix Distance from Centerline of Roadway
Analysis Condition Median ADT Speed Alpha Medium Heavy CNEL at Distance to Contour Calc

Roadway, Segment Lanes Width Volume (mph) Factor Trucks Trucks 100 Feet 70 CNEL 65 CNEL 60 CNEL 55 CNEL Dist
Magnolia Avenue
between SR 91 Westbound Ramps and Filmore Street 4 52 34,243 40 0.5 1.8% 0.7% 66.2 - 120 259 559 100
between Filmore Street and Golden Avenue 4 52 33,858 40 0.5 1.8% 0.7% 66.2 - 119 257 554 100
between Golden Avenue and La Sierra Avenue 4 52 36,039 40 0.5 1.8% 0.7% 66.4 - 124 268 578 100
between La Sierra Avenue and Skofstad Street - Shopping Center Driveway 4 52 38,255 40 0.5 1.8% 0.7% 66.7 - 130 279 601 100
between Skofstad Street - Shopping Center Driveway and Shopping Center Driveway - Park Sierra Drive 4 52 32,078 40 0.5 1.8% 0.7% 65.9 - 115 248 535 100
between Shopping Center Driveway - Park Sierra Drive and Kaiser Driveway 3 4 52 32,978 40 0.5 1.8% 0.7% 66.0 - 117 253 545 100
between Kaiser Driveway 3 and Polk Street 4 52 34,160 40 0.5 1.8% 0.7% 66.2 - 120 259 558 100
between Polk Street and Banbury Drive 4 52 32,777 40 0.5 1.8% 0.7% 66.0 - 117 252 542 100
between Banbury Drive and Tyler Street 6 20 37,151 40 0.5 1.8% 0.7% 66.4 - 124 268 578 100
between Tyler Street and Hole Avenue – Hughes Alley 6 20 34,075 40 0.5 1.8% 0.7% 66.1 - 118 253 545 100
between Hole Avenue – Hughes Alley and Lowes Plaza Driveway – Harrison Street (South Branch) 6 20 49,273 40 0.5 1.8% 0.7% 67.7 70 150 324 697 100
between Lowes Plaza Driveway – Harrison Street (South Branch) and Harrison Street (North Branch) 5 20 44,221 40 0.5 1.8% 0.7% 67.0 63 136 294 632 100
La Sierra Avenue
between Magnolia Avenue and Montlake Drive – Diana Avenue 4 20 39,011 45 0.5 1.8% 0.7% 67.5 69 148 318 685 100
between Montlake Drive – Diana Avenue and SR 91 Westbound Ramps 6 22 50,493 45 0.5 1.8% 0.7% 69.0 86 185 398 857 100
Park Sierra Avenue
between Magnolia Avenue and Kaiser Driveway 1 2 12 7,953 25 0.5 1.8% 0.7% 55.4 - - 49 106 100
between Kaiser Driveway 1 and Shopping Center Driveway - Kaiser Driveway 2 2 12 6,239 25 0.5 1.8% 0.7% 54.3 - - 42 90 100
between Shopping Center Driveway - Kaiser Driveway 2 and Diana Avenue 2 12 9,404 25 0.5 1.8% 0.7% 56.1 - - 55 119 100
Polk Street
between Magnolia Avenue and Kaiser Driveway 5 3 12 6,265 40 0.5 1.8% 0.7% 58.2 - - 76 164 100
between Kaiser Driveway 5 and Kaiser Driveway 6 2 12 3,924 40 0.5 1.8% 0.7% 56.1 - - 55 119 100
between Kaiser Driveway 6 and Diana Avenue 2 0 6,234 40 0.5 1.8% 0.7% 58.1 - 35 75 161 100

"-" = contour is located within the roadway right-of-way.
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TRAFFIC NOISE LEVELS AND NOISE CONTOURS

Project Number: 178170
Project Name: Kaiser Permanente Riverside Medical Center Expansion Project

Scenario: Cumulative (2040)+Project

Background Information

Model Description: FHWA Highway Noise Prediction Model (FHWA-RD-77-108) with California Vehicle Noise (CALVENO) Emission Levels.
Source of Traffic Volumes: Traffic Impact Analysis
Community Noise Descriptor: Ldn: CNEL: X

Assumed 24-Hour Traffic Distribution: Day Evening Night
Total ADT Volumes 77.50% 12.90% 9.60%
Medium-Duty Trucks 84.80% 4.90% 10.30%
Heavy-Duty Trucks 86.50% 2.70% 10.80%

Design Vehicle Mix Distance from Centerline of Roadway
Analysis Condition Median ADT Speed Alpha Medium Heavy CNEL at Distance to Contour Calc

Roadway, Segment Lanes Width Volume (mph) Factor Trucks Trucks 100 Feet 70 CNEL 65 CNEL 60 CNEL 55 CNEL Dist
Magnolia Avenue
between SR 91 Westbound Ramps and Filmore Street 4 52 35,485 40 0.5 1.8% 0.7% 66.4 - 123 265 572 100
between Filmore Street and Golden Avenue 4 52 35,100 40 0.5 1.8% 0.7% 66.3 - 122 264 568 100
between Golden Avenue and La Sierra Avenue 4 52 37,373 40 0.5 1.8% 0.7% 66.6 - 128 275 592 100
between La Sierra Avenue and Skofstad Street - Shopping Center Driveway 4 52 40,371 40 0.5 1.8% 0.7% 66.9 - 134 289 623 100
between Skofstad Street - Shopping Center Driveway and Shopping Center Driveway - Park Sierra Drive 4 52 34,194 40 0.5 1.8% 0.7% 66.2 - 120 259 558 100
between Shopping Center Driveway - Park Sierra Drive and Kaiser Driveway 3 4 52 34,197 40 0.5 1.8% 0.7% 66.2 - 120 259 558 100
between Kaiser Driveway 3 and Polk Street 4 52 34,804 40 0.5 1.8% 0.7% 66.3 - 122 262 565 100
between Polk Street and Banbury Drive 4 52 34,341 40 0.5 1.8% 0.7% 66.2 - 121 260 560 100
between Banbury Drive and Tyler Street 6 20 38,715 40 0.5 1.8% 0.7% 66.6 - 128 276 594 100
between Tyler Street and Hole Avenue – Hughes Alley 6 20 34,811 40 0.5 1.8% 0.7% 66.1 - 119 257 553 100
between Hole Avenue – Hughes Alley and Lowes Plaza Driveway – Harrison Street (South Branch) 6 20 49,917 40 0.5 1.8% 0.7% 67.7 70 152 327 704 100
between Lowes Plaza Driveway – Harrison Street (South Branch) and Harrison Street (North Branch) 5 20 44,865 40 0.5 1.8% 0.7% 67.1 64 138 296 639 100
La Sierra Avenue
between Magnolia Avenue and Montlake Drive – Diana Avenue 4 20 39,241 45 0.5 1.8% 0.7% 67.6 69 148 319 688 100
between Montlake Drive – Diana Avenue and SR 91 Westbound Ramps 6 22 51,367 45 0.5 1.8% 0.7% 69.1 87 187 402 866 100
Park Sierra Avenue
between Magnolia Avenue and Kaiser Driveway 1 2 12 9,264 25 0.5 1.8% 0.7% 56.1 - - 55 118 100
between Kaiser Driveway 1 and Shopping Center Driveway - Kaiser Driveway 2 2 12 6,699 25 0.5 1.8% 0.7% 54.7 - - 44 95 100
between Shopping Center Driveway - Kaiser Driveway 2 and Diana Avenue 2 12 9,864 25 0.5 1.8% 0.7% 56.3 - - 57 123 100
Polk Street
between Magnolia Avenue and Kaiser Driveway 5 3 12 7,691 40 0.5 1.8% 0.7% 59.1 - - 87 188 100
between Kaiser Driveway 5 and Kaiser Driveway 6 2 12 4,108 40 0.5 1.8% 0.7% 56.3 - - 57 123 100
between Kaiser Driveway 6 and Diana Avenue 2 0 6,418 40 0.5 1.8% 0.7% 58.2 - 35 76 165 100

"-" = contour is located within the roadway right-of-way.

Michael Baker International Page 4



 

 

This page was left intentionally blank. 

 



INITIAL STUDY APPENDIX H 
Preliminary Technical

Drainage Study  



 

 

PRELIMINARY TECHNICAL DRAINAGE 
STUDY 

 
KAISER PERMANENTE RIVERSIDE 

MEDICAL CENTER 
 
 

City of Riverside, California 
April 6, 2021 

 
 
 

Prepared for: 
 
 
Kaiser Permanente. 
10800 Magnolia Ave  
Riverside, CA 92505 
833.574-2273 ph. 

 

 
Report Prepared By: 

 
 
 

 
 

 

  
 

 
Engineer of Work/ Contact Person: 
Scott Davis, P.E. 

 
 
 
JN 174808

 
        CITY OF RIVERSIDE PLANNING # P19-0880 
            CITY OF RIVERSIDE PUBLIC WORKS # GP2021-01927 
 
 
 
 
 
 

9755 Clairemont Mesa Blvd. San 
Diego, CA. 92124 
858.614.5000 telephone 
858.614.5001 fax 

Revision History 

2/24/2021 Initial City Submittal 

4/6/2021 Second Submittal 

  

      

  

scottdavis
Text Box
RCE 72281



Table of Contents 

 
Main Report 
 

Introduction 
Hydrologic/Hydraulic Methodology 
Hydrology/Hydraulic Analysis 
Conclusions 
References 

 
List of Figures 
 

 Vicinity Map 
 
 
 
Appendix A: 
 

 Rainfall Data and Soil Map 
 Proposed Condition 10 & 100-year storm Rational Method Calculations  
 Proposed Condition Hydrology Exhibit 
 Existing Condition Hydrology Exhibit 
 Existing & Proposed Condition Unit Hydrograph Analysis (100-yr 1-hr Storm) 

 
 

 
 
    



PRELIMINARY DRAINAGE STUDY Kaiser Permanente Riverside Medical Center 
 

     3 

 

 

I. INTRODUCTION 
 

This drainage study for Kaiser Permanente Riverside Medical Center redevelopment. It 

specifically accomplishes the following: 

 
 Determine the peak onsite 10 & 100-year runoff according to the precise grading 

plan. 

 Define design for storm drain systems to convey the offsite and onsite flows. 
 
 
 

1. Area Description 

The project site is in the City of Riverside in the County of Riverside, California. It is located on 

Magnolia Ave between Park Sierra Dr and Polk Street and just north of 91 Freeway. The project 

site APN is 138-470-010, with current legal descriptions per Map MB 1/70. Figure 1 shows the 

location of this project. 

 

2. Project Description 

The proposed project will develop 15.5 acres of the existing hospital site with one (1) multi-story 

parking structure, multi-story patient bed tower, new D&T building, rotunda, driveways, walkways, 

and landscape areas. All on-site facilities will be privately maintained. 

 

3. Surrounding Projects and Drainage Considerations 

The project site is currently a Kaiser Permanente Medical Center and office along with a 

pharmacy. It has been a medical facility for as long back as two decades. It has moderate 

vegetation and it has relatively flat terrain draining from northeast to southwest to the adjacent 

property to the northwest. There is expected to be no offsite flow oncoming to the property as the 

perimeter of the worked area contains berms and measures to keep offsite flow away. There is 

currently storm drain network located in the site. The report was completed with a conceptual 

design of the project and will be updated to reflect revisions made to the grading plan or the site 

plan. 
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II. HYDROLOGIC/HYDRAULIC METHODOLOGY 

 
The methodology presented in this study is in compliance with the RCFC&WCD 1978 Hydrology 

Manual (Reference 5), hereinafter referred to as the Manual). 

 

Model Descriptions - CivilDesign hydrology program was used to generate the peak 100-

year rational method onsite flows and to size all pipes and inlets. The redevelopment of the site 

reduced the impervious footprint of the site when compared to the current conditions. As such no 

onsite peak flow attenuation is needed for the 100-yr storm events.  

Soil Type - The manual utilizes the Soil Conservation Service (SCS) soil classification system, 

which classifies soils into four (4) hydrological groups (HSG): A through D, with D being the least 

pervious. The soil Plates C-1.15 of the Manual showing location of project is included in Appendix 

A. According to this figure, this property is located within a mixture of HSG “A”, HSG “B”.  

 

Development Type- For the proposed developed conditions the runoff was calculated 

considering a commercial development. 

Intensity- The 10-minute / 60-minute intensity values (inches/hour) for the 10-year and 100- 

year storm events, obtained from Plate D-4.1 (6 of 6) of the Manual, are 1.88/2.68 and 0.70/1.00, 

respectively and included in the Appendix. 

Drainage Areas and Flow Patterns - The drainage areas and flow patterns for existing 

and proposed conditions were determined using the existing topography (Cad) and the Tentative 

Tract Map, respectively. The areas were measured using the computer capabilities of AutoCAD. 

 
 

III. HYDROLOGY/HYDRAULIC ANALYSIS 
 

Appendix A shows the proposed onsite drainage patterns for this project. The majority of the 

flows will be conveyed through a storm drain system which travel through various basins to treat 

the runoff. Velocities in the pipes will vary from 6 fps to 9 fps and are subject to change due to the 

conceptual nature of the storm drain system that is subject to change. The basin outlet pipes will 

discharge the treated runoff into the existing storm drain systems present in Park Sierra Street 

and Magnolia Ave.  

As mentioned earlier, the overall impervious cover for the site got reduced due to the project 

improvements. As such the peak flow is lower than predevelopment peak flow, thus attenuation is 
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not applied. Although unit hydrograph analysis was not needed to be performed because of the 

reduced impervious footprint, however 100-yr 1-hour unit hydrograph analysis is provided in the 

appendix and a summary table is shown below to prove that proposed condition flow rates will be 

same or less than the existing condition. Therefore, no storage facilities are required for the 

project for the peak flow mitigations. 

 

Drainage 
ID 

Drainage Area  Existing 
Impervious 

Proposed 
Impervious 

Existing 
100-Yr 1-Hr 

Flow rate 

Proposed 
100-Yr 1-Hr 

Flow rate 
A 3.70 ac 0.90 0.90 11.04 cfs 11.04 cfs 
B 2.77 ac 0.90 0.90 8.63 cfs 8.61 cfs 
C 2.95 ac 0.90 0.85 9.28 cfs 9.24 cfs 
D 1.68 ac 0.90 0.85 4.92 cfs 4.89 cfs 
E 4.03 ac 0.90 0.85 11.44 cfs 11.38 cfs 

The water quality basins are equipped with outlet riser structures that will be sized to convey the 

proposed 100-yr rational flow rates calculated for their respective drainage management areas. 

All Hydraulic analysis for inlets, pipes will be provided in the final drainage report.  

 
 
 

IV. CONCLUSIONS 
 

1. Methodology used in this report is in compliance with the Riverside County Flood Control and 

Water Conservation District. 

2. There are no anticipated negative downstream or upstream impacts. 

3. The rational method flow rates for the five-drainage sub basins are listed in the table below. 

 
Drainage ID Drainage Area  10-Yr Flow 100-Yr Flow 

A 3.70 ac 6.69 cfs 9.81 cfs 
B 2.77 ac 5.18 cfs 7.56 cfs 
C 2.95 ac 4.95 cfs 7.28 cfs 
D 1.68 ac 3.32 cfs 4.83 cfs 
E 4.03 ac 6.17 cfs 9.04 cfs 

 
4. Bioretention basins are sized per WQMP report. All pipelines otherwise are sized to 100-year 

1-hour storm event.  

5. Pipe sizes were designed with CivilDesign to accommodate the peak 100-year 1-hour storm. 

See Appendix A for the calculations. 
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   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2014 Version 9.0 
  Rational Hydrology Study        Date: 04/05/21  File:PROP10YR.out 
 ------------------------------------------------------------------------ 
 KAISER RIVERSIDE HYDROLOGY 
 RATIONAL METHOD ANALYSIS - PROPOSED CONDITION 
 10-YR DESIGN STORM, DRAINAGE SUBAREAS A, B, C, D, E  
 BY PRASAD KASTURI ON 4-5-2021 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 6388 
 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =   10.00 Antecedent Moisture Condition = 2 
 
 Standard intensity-duration curves data (Plate D-4.1) 
 For the [ Riverside ] area used. 
 10 year storm 10 minute intensity =  1.880(In/Hr) 
 10 year storm 60 minute intensity =  0.700(In/Hr) 
 100 year storm 10 minute intensity =  2.680(In/Hr) 
 100 year storm 60 minute intensity =  1.000(In/Hr) 
 
 Storm event year =  10.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  0.700(In/Hr) 
 Slope of intensity duration curve = 0.5500 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       10.000 to Point/Station       11.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   169.000(Ft.) 
 Top (of initial area) elevation =   722.500(Ft.) 
 Bottom (of initial area) elevation =   722.000(Ft.) 
 Difference in elevation =     0.500(Ft.) 
 Slope =    0.00296  s(percent)=       0.30 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    7.483 min. 
 Rainfall intensity =      2.200(In/Hr) for a    10.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.871 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      2.241(CFS) 
 Total initial stream area =        1.170(Ac.) 
 Pervious area fraction = 0.100 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       11.000 to Point/Station       12.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   718.120(Ft.) 
 Downstream point/station elevation =   717.000(Ft.) 
 Pipe length  =   230.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.241(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     2.241(CFS) 
 Normal flow depth in pipe =    8.91(In.) 



 Flow top width inside pipe =   10.50(In.) 
 Critical Depth =    7.68(In.) 
 Pipe flow velocity =      3.58(Ft/s) 
 Travel time through pipe =    1.07 min. 
 Time of concentration (TC) =     8.55 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       12.000 to Point/Station       12.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.870 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =     8.55 min. 
 Rainfall intensity =      2.044(In/Hr) for a    10.0 year storm 
 Subarea runoff =      2.363(CFS) for      1.330(Ac.) 
 Total runoff =      4.605(CFS) Total area =       2.500(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       12.000 to Point/Station       13.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   717.000(Ft.) 
 Downstream point/station elevation =   716.500(Ft.) 
 Pipe length  =    89.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     4.605(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     4.605(CFS) 
 Normal flow depth in pipe =   11.68(In.) 
 Flow top width inside pipe =   12.45(In.) 
 Critical Depth =   10.44(In.) 
 Pipe flow velocity =      4.49(Ft/s) 
 Travel time through pipe =    0.33 min. 
 Time of concentration (TC) =     8.88 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       13.000 to Point/Station       13.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.869 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =     8.88 min. 
 Rainfall intensity =      2.002(In/Hr) for a    10.0 year storm 
 Subarea runoff =      2.087(CFS) for      1.200(Ac.) 
 Total runoff =      6.692(CFS) Total area =       3.700(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       20.000 to Point/Station       21.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   290.000(Ft.) 
 Top (of initial area) elevation =   722.000(Ft.) 
 Bottom (of initial area) elevation =   719.800(Ft.) 
 Difference in elevation =     2.200(Ft.) 
 Slope =    0.00759  s(percent)=       0.76 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    7.693 min. 
 Rainfall intensity =      2.166(In/Hr) for a    10.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.871 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 



 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      2.395(CFS) 
 Total initial stream area =        1.270(Ac.) 
 Pervious area fraction = 0.100 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       21.000 to Point/Station       22.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   712.100(Ft.) 
 Downstream point/station elevation =   711.400(Ft.) 
 Pipe length  =    65.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.395(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     2.395(CFS) 
 Normal flow depth in pipe =    7.03(In.) 
 Flow top width inside pipe =   11.82(In.) 
 Critical Depth =    7.95(In.) 
 Pipe flow velocity =      5.01(Ft/s) 
 Travel time through pipe =    0.22 min. 
 Time of concentration (TC) =     7.91 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       22.000 to Point/Station       22.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.870 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =     7.91 min. 
 Rainfall intensity =      2.134(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.929(CFS) for      0.500(Ac.) 
 Total runoff =      3.324(CFS) Total area =       1.770(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       22.000 to Point/Station       22.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.870 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =     7.91 min. 
 Rainfall intensity =      2.134(In/Hr) for a    10.0 year storm 
 Subarea runoff =      1.857(CFS) for      1.000(Ac.) 
 Total runoff =      5.181(CFS) Total area =       2.770(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       30.000 to Point/Station       31.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   286.000(Ft.) 
 Top (of initial area) elevation =   724.500(Ft.) 
 Bottom (of initial area) elevation =   723.600(Ft.) 
 Difference in elevation =     0.900(Ft.) 
 Slope =    0.00315  s(percent)=       0.31 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.122 min. 
 Rainfall intensity =      1.973(In/Hr) for a    10.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.869 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 



 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      1.697(CFS) 
 Total initial stream area =        0.990(Ac.) 
 Pervious area fraction = 0.100 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       31.000 to Point/Station       32.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   720.800(Ft.) 
 Downstream point/station elevation =   720.500(Ft.) 
 Pipe length  =    71.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.697(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     1.697(CFS) 
 Normal flow depth in pipe =    7.63(In.) 
 Flow top width inside pipe =   11.55(In.) 
 Critical Depth =    6.65(In.) 
 Pipe flow velocity =      3.22(Ft/s) 
 Travel time through pipe =    0.37 min. 
 Time of concentration (TC) =     9.49 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       32.000 to Point/Station       32.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.868 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =     9.49 min. 
 Rainfall intensity =      1.930(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.888(CFS) for      0.530(Ac.) 
 Total runoff =      2.585(CFS) Total area =       1.520(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       32.000 to Point/Station       32.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.868 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =     9.49 min. 
 Rainfall intensity =      1.930(In/Hr) for a    10.0 year storm 
 Subarea runoff =      2.397(CFS) for      1.430(Ac.) 
 Total runoff =      4.982(CFS) Total area =       2.950(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       40.000 to Point/Station       43.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   333.000(Ft.) 
 Top (of initial area) elevation =   724.000(Ft.) 
 Bottom (of initial area) elevation =   720.100(Ft.) 
 Difference in elevation =     3.900(Ft.) 
 Slope =    0.01171  s(percent)=       1.17 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    7.454 min. 
 Rainfall intensity =      2.204(In/Hr) for a    10.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.871 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 



 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      2.362(CFS) 
 Total initial stream area =        1.230(Ac.) 
 Pervious area fraction = 0.100 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       43.000 to Point/Station       43.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =      1.230(Ac.) 
 Runoff from this stream =      2.362(CFS) 
 Time of concentration =    7.45 min. 
 Rainfall intensity =     2.204(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       41.000 to Point/Station       42.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   182.000(Ft.) 
 Top (of initial area) elevation =   724.500(Ft.) 
 Bottom (of initial area) elevation =   722.100(Ft.) 
 Difference in elevation =     2.400(Ft.) 
 Slope =    0.01319  s(percent)=       1.32 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.716 min. 
 Rainfall intensity =      2.551(In/Hr) for a    10.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.874 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      1.003(CFS) 
 Total initial stream area =        0.450(Ac.) 
 Pervious area fraction = 0.100 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       42.000 to Point/Station       43.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   717.600(Ft.) 
 Downstream point/station elevation =   716.600(Ft.) 
 Pipe length  =   210.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.003(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     1.003(CFS) 
 Normal flow depth in pipe =    6.54(In.) 
 Flow top width inside pipe =    8.02(In.) 
 Critical Depth =    5.51(In.) 
 Pipe flow velocity =      2.91(Ft/s) 
 Travel time through pipe =    1.20 min. 
 Time of concentration (TC) =     6.92 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       43.000 to Point/Station       43.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      0.450(Ac.) 
 Runoff from this stream =      1.003(CFS) 
 Time of concentration =    6.92 min. 
 Rainfall intensity =     2.297(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 



 1        2.362      7.45          2.204 
 2        1.003      6.92          2.297 
 Largest stream flow has longer time of concentration 
 Qp =      2.362 + sum of 
    Qb         Ia/Ib 
     1.003 *    0.960 =      0.963 
 Qp =      3.324 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
        2.362       1.003 
 Area of streams before confluence: 
         1.230        0.450 
 
 
 Results of confluence: 
 Total flow rate =      3.324(CFS) 
 Time of concentration =     7.454 min. 
 Effective stream area after confluence  =      1.680(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       50.000 to Point/Station       51.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   458.000(Ft.) 
 Top (of initial area) elevation =   724.000(Ft.) 
 Bottom (of initial area) elevation =   721.900(Ft.) 
 Difference in elevation =     2.100(Ft.) 
 Slope =    0.00459  s(percent)=       0.46 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.214 min. 
 Rainfall intensity =      1.854(In/Hr) for a    10.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.868 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      0.836(CFS) 
 Total initial stream area =        0.520(Ac.) 
 Pervious area fraction = 0.100 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       51.000 to Point/Station       52.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   717.400(Ft.) 
 Downstream point/station elevation =   717.000(Ft.) 
 Pipe length  =    66.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.836(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     0.836(CFS) 
 Normal flow depth in pipe =    5.29(In.) 
 Flow top width inside pipe =    8.86(In.) 
 Critical Depth =    5.01(In.) 
 Pipe flow velocity =      3.10(Ft/s) 
 Travel time through pipe =    0.35 min. 
 Time of concentration (TC) =    10.57 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       52.000 to Point/Station       52.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.867 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =    10.57 min. 
 Rainfall intensity =      1.819(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.978(CFS) for      0.620(Ac.) 



 Total runoff =      1.814(CFS) Total area =       1.140(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       52.000 to Point/Station       57.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   717.000(Ft.) 
 Downstream point/station elevation =   716.000(Ft.) 
 Pipe length  =   190.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.814(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     1.814(CFS) 
 Normal flow depth in pipe =    7.41(In.) 
 Flow top width inside pipe =   11.67(In.) 
 Critical Depth =    6.88(In.) 
 Pipe flow velocity =      3.56(Ft/s) 
 Travel time through pipe =    0.89 min. 
 Time of concentration (TC) =    11.46 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       57.000 to Point/Station       57.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.866 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =    11.46 min. 
 Rainfall intensity =      1.740(In/Hr) for a    10.0 year storm 
 Subarea runoff =      1.040(CFS) for      0.690(Ac.) 
 Total runoff =      2.854(CFS) Total area =       1.830(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       57.000 to Point/Station       57.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =      1.830(Ac.) 
 Runoff from this stream =      2.854(CFS) 
 Time of concentration =   11.46 min. 
 Rainfall intensity =     1.740(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       53.000 to Point/Station       54.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   390.000(Ft.) 
 Top (of initial area) elevation =   724.500(Ft.) 
 Bottom (of initial area) elevation =   723.400(Ft.) 
 Difference in elevation =     1.100(Ft.) 
 Slope =    0.00282  s(percent)=       0.28 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.556 min. 
 Rainfall intensity =      1.820(In/Hr) for a    10.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.867 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      1.010(CFS) 
 Total initial stream area =        0.640(Ac.) 
 Pervious area fraction = 0.100 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       54.000 to Point/Station       55.000 



 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   719.900(Ft.) 
 Downstream point/station elevation =   719.200(Ft.) 
 Pipe length  =   129.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.010(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     1.010(CFS) 
 Normal flow depth in pipe =    6.25(In.) 
 Flow top width inside pipe =    8.29(In.) 
 Critical Depth =    5.53(In.) 
 Pipe flow velocity =      3.08(Ft/s) 
 Travel time through pipe =    0.70 min. 
 Time of concentration (TC) =    11.25 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       55.000 to Point/Station       55.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.866 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =    11.25 min. 
 Rainfall intensity =      1.757(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.411(CFS) for      0.270(Ac.) 
 Total runoff =      1.421(CFS) Total area =       0.910(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       55.000 to Point/Station       56.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   719.200(Ft.) 
 Downstream point/station elevation =   719.000(Ft.) 
 Pipe length  =    54.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.421(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     1.421(CFS) 
 Normal flow depth in pipe =    7.09(In.) 
 Flow top width inside pipe =   11.80(In.) 
 Critical Depth =    6.06(In.) 
 Pipe flow velocity =      2.95(Ft/s) 
 Travel time through pipe =    0.31 min. 
 Time of concentration (TC) =    11.56 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       56.000 to Point/Station       56.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.866 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =    11.56 min. 
 Rainfall intensity =      1.732(In/Hr) for a    10.0 year storm 
 Subarea runoff =      1.935(CFS) for      1.290(Ac.) 
 Total runoff =      3.356(CFS) Total area =       2.200(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       56.000 to Point/Station       57.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   716.300(Ft.) 
 Downstream point/station elevation =   716.000(Ft.) 
 Pipe length  =    53.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     3.356(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 



 Calculated individual pipe flow  =     3.356(CFS) 
 Normal flow depth in pipe =    9.16(In.) 
 Flow top width inside pipe =   14.63(In.) 
 Critical Depth =    8.87(In.) 
 Pipe flow velocity =      4.27(Ft/s) 
 Travel time through pipe =    0.21 min. 
 Time of concentration (TC) =    11.77 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       57.000 to Point/Station       57.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      2.200(Ac.) 
 Runoff from this stream =      3.356(CFS) 
 Time of concentration =   11.77 min. 
 Rainfall intensity =     1.715(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        2.854     11.46          1.740 
 2        3.356     11.77          1.715 
 Largest stream flow has longer time of concentration 
 Qp =      3.356 + sum of 
    Qb         Ia/Ib 
     2.854 *    0.986 =      2.813 
 Qp =      6.169 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
        2.854       3.356 
 Area of streams before confluence: 
         1.830        2.200 
 
 
 Results of confluence: 
 Total flow rate =      6.169(CFS) 
 Time of concentration =    11.765 min. 
 Effective stream area after confluence  =      4.030(Ac.) 
 End of computations, total study area =           15.13 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.100  
 Area averaged RI index number =  56.0 
 
 



 
   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2014 Version 9.0 
  Rational Hydrology Study        Date: 04/05/21  File:PROP100YR.out 
 ------------------------------------------------------------------------ 
 KAISER RIVERSIDE HYDROLOGY 
 RATIONAL METHOD ANALYSIS - PROPOSED CONDITION 
 100-YR DESIGN STORM, DRAINAGE SUBAREAS A, B, C, D, E  
 BY PRASAD KASTURI ON 4-5-2021 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 6388 
 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =  100.00 Antecedent Moisture Condition = 3 
 
 Standard intensity-duration curves data (Plate D-4.1) 
 For the [ Riverside ] area used. 
 10 year storm 10 minute intensity =  1.880(In/Hr) 
 10 year storm 60 minute intensity =  0.700(In/Hr) 
 100 year storm 10 minute intensity =  2.680(In/Hr) 
 100 year storm 60 minute intensity =  1.000(In/Hr) 
 
 Storm event year = 100.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  1.000(In/Hr) 
 Slope of intensity duration curve = 0.5500 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       10.000 to Point/Station       11.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   169.000(Ft.) 
 Top (of initial area) elevation =   722.500(Ft.) 
 Bottom (of initial area) elevation =   722.000(Ft.) 
 Difference in elevation =     0.500(Ft.) 
 Slope =    0.00296  s(percent)=       0.30 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    7.483 min. 
 Rainfall intensity =      3.142(In/Hr) for a   100.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.889 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      3.267(CFS) 
 Total initial stream area =        1.170(Ac.) 
 Pervious area fraction = 0.100 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       11.000 to Point/Station       12.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   718.120(Ft.) 
 Downstream point/station elevation =   717.000(Ft.) 
 Pipe length  =   230.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     3.267(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     3.267(CFS) 
 Normal flow depth in pipe =    9.47(In.) 



 Flow top width inside pipe =   14.47(In.) 
 Critical Depth =    8.73(In.) 
 Pipe flow velocity =      4.00(Ft/s) 
 Travel time through pipe =    0.96 min. 
 Time of concentration (TC) =     8.44 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       12.000 to Point/Station       12.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.888 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =     8.44 min. 
 Rainfall intensity =      2.941(In/Hr) for a   100.0 year storm 
 Subarea runoff =      3.474(CFS) for      1.330(Ac.) 
 Total runoff =      6.741(CFS) Total area =       2.500(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       12.000 to Point/Station       13.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   717.000(Ft.) 
 Downstream point/station elevation =   716.500(Ft.) 
 Pipe length  =    89.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     6.741(CFS) 
 Nearest computed pipe diameter  =     18.00(In.) 
 Calculated individual pipe flow  =     6.741(CFS) 
 Normal flow depth in pipe =   12.82(In.) 
 Flow top width inside pipe =   16.30(In.) 
 Critical Depth =   12.05(In.) 
 Pipe flow velocity =      5.01(Ft/s) 
 Travel time through pipe =    0.30 min. 
 Time of concentration (TC) =     8.74 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       13.000 to Point/Station       13.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.888 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =     8.74 min. 
 Rainfall intensity =      2.886(In/Hr) for a   100.0 year storm 
 Subarea runoff =      3.075(CFS) for      1.200(Ac.) 
 Total runoff =      9.816(CFS) Total area =       3.700(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       20.000 to Point/Station       21.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   290.000(Ft.) 
 Top (of initial area) elevation =   722.000(Ft.) 
 Bottom (of initial area) elevation =   719.800(Ft.) 
 Difference in elevation =     2.200(Ft.) 
 Slope =    0.00759  s(percent)=       0.76 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    7.693 min. 
 Rainfall intensity =      3.095(In/Hr) for a   100.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.889 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 



 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      3.493(CFS) 
 Total initial stream area =        1.270(Ac.) 
 Pervious area fraction = 0.100 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       21.000 to Point/Station       22.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   712.100(Ft.) 
 Downstream point/station elevation =   711.400(Ft.) 
 Pipe length  =    65.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     3.493(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     3.493(CFS) 
 Normal flow depth in pipe =    9.28(In.) 
 Flow top width inside pipe =   10.05(In.) 
 Critical Depth =    9.58(In.) 
 Pipe flow velocity =      5.35(Ft/s) 
 Travel time through pipe =    0.20 min. 
 Time of concentration (TC) =     7.89 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       22.000 to Point/Station       22.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.888 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =     7.89 min. 
 Rainfall intensity =      3.051(In/Hr) for a   100.0 year storm 
 Subarea runoff =      1.355(CFS) for      0.500(Ac.) 
 Total runoff =      4.848(CFS) Total area =       1.770(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       22.000 to Point/Station       22.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.888 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =     7.89 min. 
 Rainfall intensity =      3.051(In/Hr) for a   100.0 year storm 
 Subarea runoff =      2.711(CFS) for      1.000(Ac.) 
 Total runoff =      7.559(CFS) Total area =       2.770(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       30.000 to Point/Station       31.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   286.000(Ft.) 
 Top (of initial area) elevation =   724.500(Ft.) 
 Bottom (of initial area) elevation =   723.600(Ft.) 
 Difference in elevation =     0.900(Ft.) 
 Slope =    0.00315  s(percent)=       0.31 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.122 min. 
 Rainfall intensity =      2.818(In/Hr) for a   100.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.888 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 



 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      2.476(CFS) 
 Total initial stream area =        0.990(Ac.) 
 Pervious area fraction = 0.100 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       31.000 to Point/Station       32.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   720.800(Ft.) 
 Downstream point/station elevation =   720.500(Ft.) 
 Pipe length  =    71.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.476(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     2.476(CFS) 
 Normal flow depth in pipe =    8.29(In.) 
 Flow top width inside pipe =   14.92(In.) 
 Critical Depth =    7.56(In.) 
 Pipe flow velocity =      3.56(Ft/s) 
 Travel time through pipe =    0.33 min. 
 Time of concentration (TC) =     9.45 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       32.000 to Point/Station       32.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.887 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =     9.45 min. 
 Rainfall intensity =      2.763(In/Hr) for a   100.0 year storm 
 Subarea runoff =      1.300(CFS) for      0.530(Ac.) 
 Total runoff =      3.776(CFS) Total area =       1.520(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       32.000 to Point/Station       32.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.887 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =     9.45 min. 
 Rainfall intensity =      2.763(In/Hr) for a   100.0 year storm 
 Subarea runoff =      3.506(CFS) for      1.430(Ac.) 
 Total runoff =      7.282(CFS) Total area =       2.950(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       40.000 to Point/Station       43.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   333.000(Ft.) 
 Top (of initial area) elevation =   724.000(Ft.) 
 Bottom (of initial area) elevation =   720.100(Ft.) 
 Difference in elevation =     3.900(Ft.) 
 Slope =    0.01171  s(percent)=       1.17 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    7.454 min. 
 Rainfall intensity =      3.149(In/Hr) for a   100.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.889 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 



 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      3.442(CFS) 
 Total initial stream area =        1.230(Ac.) 
 Pervious area fraction = 0.100 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       43.000 to Point/Station       43.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =      1.230(Ac.) 
 Runoff from this stream =      3.442(CFS) 
 Time of concentration =    7.45 min. 
 Rainfall intensity =     3.149(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       41.000 to Point/Station       42.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   182.000(Ft.) 
 Top (of initial area) elevation =   724.500(Ft.) 
 Bottom (of initial area) elevation =   722.100(Ft.) 
 Difference in elevation =     2.400(Ft.) 
 Slope =    0.01319  s(percent)=       1.32 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.716 min. 
 Rainfall intensity =      3.644(In/Hr) for a   100.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.890 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      1.460(CFS) 
 Total initial stream area =        0.450(Ac.) 
 Pervious area fraction = 0.100 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       42.000 to Point/Station       43.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   717.600(Ft.) 
 Downstream point/station elevation =   716.600(Ft.) 
 Pipe length  =   210.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.460(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     1.460(CFS) 
 Normal flow depth in pipe =    6.66(In.) 
 Flow top width inside pipe =   11.93(In.) 
 Critical Depth =    6.14(In.) 
 Pipe flow velocity =      3.26(Ft/s) 
 Travel time through pipe =    1.07 min. 
 Time of concentration (TC) =     6.79 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       43.000 to Point/Station       43.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      0.450(Ac.) 
 Runoff from this stream =      1.460(CFS) 
 Time of concentration =    6.79 min. 
 Rainfall intensity =     3.315(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 



 1        3.442      7.45          3.149 
 2        1.460      6.79          3.315 
 Largest stream flow has longer time of concentration 
 Qp =      3.442 + sum of 
    Qb         Ia/Ib 
     1.460 *    0.950 =      1.386 
 Qp =      4.829 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
        3.442       1.460 
 Area of streams before confluence: 
         1.230        0.450 
 
 
 Results of confluence: 
 Total flow rate =      4.829(CFS) 
 Time of concentration =     7.454 min. 
 Effective stream area after confluence  =      1.680(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       50.000 to Point/Station       51.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   458.000(Ft.) 
 Top (of initial area) elevation =   724.000(Ft.) 
 Bottom (of initial area) elevation =   721.900(Ft.) 
 Difference in elevation =     2.100(Ft.) 
 Slope =    0.00459  s(percent)=       0.46 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.214 min. 
 Rainfall intensity =      2.648(In/Hr) for a   100.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.887 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      1.221(CFS) 
 Total initial stream area =        0.520(Ac.) 
 Pervious area fraction = 0.100 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       51.000 to Point/Station       52.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   717.400(Ft.) 
 Downstream point/station elevation =   717.000(Ft.) 
 Pipe length  =    66.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.221(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     1.221(CFS) 
 Normal flow depth in pipe =    6.98(In.) 
 Flow top width inside pipe =    7.50(In.) 
 Critical Depth =    6.10(In.) 
 Pipe flow velocity =      3.32(Ft/s) 
 Travel time through pipe =    0.33 min. 
 Time of concentration (TC) =    10.55 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       52.000 to Point/Station       52.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.887 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =    10.55 min. 
 Rainfall intensity =      2.602(In/Hr) for a   100.0 year storm 
 Subarea runoff =      1.430(CFS) for      0.620(Ac.) 



 Total runoff =      2.652(CFS) Total area =       1.140(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       52.000 to Point/Station       57.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   717.000(Ft.) 
 Downstream point/station elevation =   716.000(Ft.) 
 Pipe length  =   190.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.652(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     2.652(CFS) 
 Normal flow depth in pipe =    8.07(In.) 
 Flow top width inside pipe =   14.96(In.) 
 Critical Depth =    7.84(In.) 
 Pipe flow velocity =      3.94(Ft/s) 
 Travel time through pipe =    0.80 min. 
 Time of concentration (TC) =    11.35 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       57.000 to Point/Station       57.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.886 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =    11.35 min. 
 Rainfall intensity =      2.499(In/Hr) for a   100.0 year storm 
 Subarea runoff =      1.528(CFS) for      0.690(Ac.) 
 Total runoff =      4.180(CFS) Total area =       1.830(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       57.000 to Point/Station       57.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =      1.830(Ac.) 
 Runoff from this stream =      4.180(CFS) 
 Time of concentration =   11.35 min. 
 Rainfall intensity =     2.499(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       53.000 to Point/Station       54.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   390.000(Ft.) 
 Top (of initial area) elevation =   724.500(Ft.) 
 Bottom (of initial area) elevation =   723.400(Ft.) 
 Difference in elevation =     1.100(Ft.) 
 Slope =    0.00282  s(percent)=       0.28 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.556 min. 
 Rainfall intensity =      2.601(In/Hr) for a   100.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.887 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      1.476(CFS) 
 Total initial stream area =        0.640(Ac.) 
 Pervious area fraction = 0.100 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       54.000 to Point/Station       55.000 



 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   719.900(Ft.) 
 Downstream point/station elevation =   719.200(Ft.) 
 Pipe length  =   129.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.476(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     1.476(CFS) 
 Normal flow depth in pipe =    6.43(In.) 
 Flow top width inside pipe =   11.97(In.) 
 Critical Depth =    6.18(In.) 
 Pipe flow velocity =      3.44(Ft/s) 
 Travel time through pipe =    0.63 min. 
 Time of concentration (TC) =    11.18 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       55.000 to Point/Station       55.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.886 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =    11.18 min. 
 Rainfall intensity =      2.520(In/Hr) for a   100.0 year storm 
 Subarea runoff =      0.603(CFS) for      0.270(Ac.) 
 Total runoff =      2.079(CFS) Total area =       0.910(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       55.000 to Point/Station       56.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   719.200(Ft.) 
 Downstream point/station elevation =   719.000(Ft.) 
 Pipe length  =    54.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.079(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     2.079(CFS) 
 Normal flow depth in pipe =    9.42(In.) 
 Flow top width inside pipe =    9.86(In.) 
 Critical Depth =    7.39(In.) 
 Pipe flow velocity =      3.14(Ft/s) 
 Travel time through pipe =    0.29 min. 
 Time of concentration (TC) =    11.47 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       56.000 to Point/Station       56.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.886 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =    11.47 min. 
 Rainfall intensity =      2.485(In/Hr) for a   100.0 year storm 
 Subarea runoff =      2.841(CFS) for      1.290(Ac.) 
 Total runoff =      4.919(CFS) Total area =       2.200(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       56.000 to Point/Station       57.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   716.300(Ft.) 
 Downstream point/station elevation =   716.000(Ft.) 
 Pipe length  =    53.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     4.919(CFS) 
 Nearest computed pipe diameter  =     18.00(In.) 



 Calculated individual pipe flow  =     4.919(CFS) 
 Normal flow depth in pipe =   10.29(In.) 
 Flow top width inside pipe =   17.81(In.) 
 Critical Depth =   10.24(In.) 
 Pipe flow velocity =      4.72(Ft/s) 
 Travel time through pipe =    0.19 min. 
 Time of concentration (TC) =    11.65 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       57.000 to Point/Station       57.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      2.200(Ac.) 
 Runoff from this stream =      4.919(CFS) 
 Time of concentration =   11.65 min. 
 Rainfall intensity =     2.463(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        4.180     11.35          2.499 
 2        4.919     11.65          2.463 
 Largest stream flow has longer time of concentration 
 Qp =      4.919 + sum of 
    Qb         Ia/Ib 
     4.180 *    0.986 =      4.120 
 Qp =      9.039 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
        4.180       4.919 
 Area of streams before confluence: 
         1.830        2.200 
 
 
 Results of confluence: 
 Total flow rate =      9.039(CFS) 
 Time of concentration =    11.654 min. 
 Effective stream area after confluence  =      4.030(Ac.) 
 End of computations, total study area =           15.13 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.100  
 Area averaged RI index number =  56.0 
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100-yr 1-hr Unit Hydrograph Calculations 

 
 
 
 
 
 
 
 
 
 
 
 



 
  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  04/05/21 File: UHEXA1001100.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6388 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 KAISER RIVERSIDE PROJECT 
 UNIT HYDROGRAPH ANALYSIS - EXISTING CONDITION 
 100-YR 1-HOUR STORM, DMA AREA A 
 BY PRASAD KASTURI ON 4-5-20201 
 -------------------------------------------------------------------- 
 Drainage Area =       3.70(Ac.)  =      0.006 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =       3.70(Ac.)  =      0.006 Sq. Mi. 
 Length along longest watercourse =     471.00(Ft.) 
 Length along longest watercourse measured to centroid =     271.00(Ft.) 
 Length along longest watercourse =      0.089 Mi. 
 Length along longest watercourse measured to centroid =      0.051 Mi. 
 Difference in elevation =       6.00(Ft.) 
 Slope along watercourse =     67.2611 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.021 Hr. 
 Lag time =     1.25 Min. 
 25% of lag time =     0.31 Min. 
 40% of lag time =     0.50 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 1 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
         3.70         0.50          1.85 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
         3.70         1.00          3.70 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    0.500(In) 
 Area Averaged 100-Year Rainfall =    1.000(In) 
 
 Point rain (area averaged) =    1.000(In) 
 Areal adjustment factor =  100.00 % 
 Adjusted average point rain =    1.000(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
      3.700           56.00         0.900 
  Total Area Entered =      3.70(Ac.) 
 
 
 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 56.0  74.8      0.305     0.900        0.058       1.000      0.058 
                                                          Sum (F) =   0.058 
 Area averaged mean soil loss (F) (In/Hr) =  0.058 
 Minimum soil loss rate ((In/Hr)) =  0.029 



 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.180 
 --------------------------------------------------------------------- 
 Slope of intensity-duration curve for a 1 hour storm =0.5500 
 ---------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        398.765         65.000              2.424 
     2   0.167        797.530         32.238              1.202 
     3   0.250       1196.295          2.762              0.103 
                               Sum = 100.000   Sum=       3.729 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     3.30      0.396          0.058    (  0.071)        0.338 
   2   0.17     4.20      0.504          0.058    (  0.091)        0.446 
   3   0.25     4.40      0.528          0.058    (  0.095)        0.470 
   4   0.33     4.80      0.576          0.058    (  0.104)        0.518 
   5   0.42     5.20      0.624          0.058    (  0.112)        0.566 
   6   0.50     6.20      0.744          0.058    (  0.134)        0.686 
   7   0.58     6.80      0.816          0.058    (  0.147)        0.758 
   8   0.67     8.80      1.056          0.058    (  0.190)        0.998 
   9   0.75    13.90      1.668          0.058    (  0.300)        1.610 
  10   0.83    31.40      3.768          0.058    (  0.678)        3.710 
  11   0.92     7.20      0.864          0.058    (  0.156)        0.806 
  12   1.00     3.80      0.456          0.058    (  0.082)        0.398 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    11.3 
 Flood volume = Effective rainfall      0.94(In) 
  times area       3.7(Ac.)/[(In)/(Ft.)] =       0.3(Ac.Ft) 
 Total soil loss =      0.06(In) 
 Total soil loss =     0.018(Ac.Ft) 
 Total rainfall =      1.00(In) 
 Flood volume =       12651.3 Cubic Feet 
 Total soil loss =         779.2 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =     11.036(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     1 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        5.0      10.0      15.0      20.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0056      0.82  VQ        |         |         |         |  
    0+10       0.0159      1.49  | Q       |         |         |         |  
    0+15       0.0277      1.71  |  Q      |         |         |         |  
    0+20       0.0405      1.87  |  Q V    |         |         |         |  
    0+25       0.0546      2.04  |   Q  V  |         |         |         |  
    0+30       0.0711      2.40  |   Q    V|         |         |         |  
    0+35       0.0899      2.72  |    Q    | V       |         |         |  
    0+40       0.1133      3.40  |     Q   |    V    |         |         |  
    0+45       0.1490      5.18  |         Q         V         |         |  
    0+50       0.2250     11.04  |         |         | Q       V         |  
    0+55       0.2703      6.58  |         |  Q      |         |      V  |  
    1+ 0       0.2863      2.32  |   Q     |         |         |        V|  
    1+ 5       0.2902      0.56  |Q        |         |         |        V|  
    1+10       0.2904      0.04  Q         |         |         |         V  
----------------------------------------------------------------------- 
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 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6388 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 KAISER RIVERSIDE PROJECT 
 UNIT HYDROGRAPH ANALYSIS - EXISTING CONDITION 
 100-YR 1-HOUR STORM, DMA AREA B 
 BY PRASAD KASTURI ON 4-5-20201 
 -------------------------------------------------------------------- 
 Drainage Area =       2.77(Ac.)  =      0.004 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =       2.77(Ac.)  =      0.004 Sq. Mi. 
 Length along longest watercourse =     289.00(Ft.) 
 Length along longest watercourse measured to centroid =     168.00(Ft.) 
 Length along longest watercourse =      0.055 Mi. 
 Length along longest watercourse measured to centroid =      0.032 Mi. 
 Difference in elevation =       1.50(Ft.) 
 Slope along watercourse =     27.4048 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.017 Hr. 
 Lag time =     1.03 Min. 
 25% of lag time =     0.26 Min. 
 40% of lag time =     0.41 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 1 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
         2.77         0.50          1.39 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
         2.77         1.00          2.77 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    0.500(In) 
 Area Averaged 100-Year Rainfall =    1.000(In) 
 
 Point rain (area averaged) =    1.000(In) 
 Areal adjustment factor =  100.00 % 
 Adjusted average point rain =    1.000(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
      2.770           56.00         0.900 
  Total Area Entered =      2.77(Ac.) 
 
 
 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 56.0  74.8      0.305     0.900        0.058       1.000      0.058 
                                                          Sum (F) =   0.058 
 Area averaged mean soil loss (F) (In/Hr) =  0.058 
 Minimum soil loss rate ((In/Hr)) =  0.029 



 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.180 
 --------------------------------------------------------------------- 
 Slope of intensity-duration curve for a 1 hour storm =0.5500 
 ---------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        485.452         70.184              1.959 
     2   0.167        970.905         29.816              0.832 
                               Sum = 100.000   Sum=       2.792 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     3.30      0.396          0.058    (  0.071)        0.338 
   2   0.17     4.20      0.504          0.058    (  0.091)        0.446 
   3   0.25     4.40      0.528          0.058    (  0.095)        0.470 
   4   0.33     4.80      0.576          0.058    (  0.104)        0.518 
   5   0.42     5.20      0.624          0.058    (  0.112)        0.566 
   6   0.50     6.20      0.744          0.058    (  0.134)        0.686 
   7   0.58     6.80      0.816          0.058    (  0.147)        0.758 
   8   0.67     8.80      1.056          0.058    (  0.190)        0.998 
   9   0.75    13.90      1.668          0.058    (  0.300)        1.610 
  10   0.83    31.40      3.768          0.058    (  0.678)        3.710 
  11   0.92     7.20      0.864          0.058    (  0.156)        0.806 
  12   1.00     3.80      0.456          0.058    (  0.082)        0.398 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    11.3 
 Flood volume = Effective rainfall      0.94(In) 
  times area       2.8(Ac.)/[(In)/(Ft.)] =       0.2(Ac.Ft) 
 Total soil loss =      0.06(In) 
 Total soil loss =     0.013(Ac.Ft) 
 Total rainfall =      1.00(In) 
 Flood volume =        9471.5 Cubic Feet 
 Total soil loss =         583.4 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =      8.613(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     1 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0046      0.66  V Q       |         |         |         |  
    0+10       0.0125      1.16  | V Q     |         |         |         |  
    0+15       0.0214      1.29  |  V Q    |         |         |         |  
    0+20       0.0311      1.41  |    Q    |         |         |         |  
    0+25       0.0417      1.54  |     QV  |         |         |         |  
    0+30       0.0542      1.82  |      Q V|         |         |         |  
    0+35       0.0684      2.06  |       Q | V       |         |         |  
    0+40       0.0862      2.59  |         Q    V    |         |         |  
    0+45       0.1137      3.99  |         |    Q    V         |         |  
    0+50       0.1730      8.61  |         |         |         |V  Q     |  
    0+55       0.2052      4.67  |         |       Q |         |      V  |  
    1+ 0       0.2152      1.45  |    Q    |         |         |        V|  
    1+ 5       0.2174      0.33  |Q        |         |         |         V  
----------------------------------------------------------------------- 
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 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6388 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 KAISER RIVERSIDE PROJECT 
 UNIT HYDROGRAPH ANALYSIS - EXISTING CONDITION 
 100-YR 1-HOUR STORM, DMA AREA C 
 BY PRASAD KASTURI ON 4-5-20201 
 -------------------------------------------------------------------- 
 Drainage Area =       2.95(Ac.)  =      0.005 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =       2.95(Ac.)  =      0.005 Sq. Mi. 
 Length along longest watercourse =     286.00(Ft.) 
 Length along longest watercourse measured to centroid =     142.00(Ft.) 
 Length along longest watercourse =      0.054 Mi. 
 Length along longest watercourse measured to centroid =      0.027 Mi. 
 Difference in elevation =       1.50(Ft.) 
 Slope along watercourse =     27.6923 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.016 Hr. 
 Lag time =     0.96 Min. 
 25% of lag time =     0.24 Min. 
 40% of lag time =     0.38 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 1 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
         2.95         0.50          1.48 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
         2.95         1.00          2.95 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    0.500(In) 
 Area Averaged 100-Year Rainfall =    1.000(In) 
 
 Point rain (area averaged) =    1.000(In) 
 Areal adjustment factor =  100.00 % 
 Adjusted average point rain =    1.000(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
      2.950           56.00         0.900 
  Total Area Entered =      2.95(Ac.) 
 
 
 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 56.0  74.8      0.305     0.900        0.058       1.000      0.058 
                                                          Sum (F) =   0.058 
 Area averaged mean soil loss (F) (In/Hr) =  0.058 
 Minimum soil loss rate ((In/Hr)) =  0.029 



 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.180 
 --------------------------------------------------------------------- 
 Slope of intensity-duration curve for a 1 hour storm =0.5500 
 ---------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        520.568         71.915              2.138 
     2   0.167       1041.136         28.085              0.835 
                               Sum = 100.000   Sum=       2.973 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     3.30      0.396          0.058    (  0.071)        0.338 
   2   0.17     4.20      0.504          0.058    (  0.091)        0.446 
   3   0.25     4.40      0.528          0.058    (  0.095)        0.470 
   4   0.33     4.80      0.576          0.058    (  0.104)        0.518 
   5   0.42     5.20      0.624          0.058    (  0.112)        0.566 
   6   0.50     6.20      0.744          0.058    (  0.134)        0.686 
   7   0.58     6.80      0.816          0.058    (  0.147)        0.758 
   8   0.67     8.80      1.056          0.058    (  0.190)        0.998 
   9   0.75    13.90      1.668          0.058    (  0.300)        1.610 
  10   0.83    31.40      3.768          0.058    (  0.678)        3.710 
  11   0.92     7.20      0.864          0.058    (  0.156)        0.806 
  12   1.00     3.80      0.456          0.058    (  0.082)        0.398 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    11.3 
 Flood volume = Effective rainfall      0.94(In) 
  times area       3.0(Ac.)/[(In)/(Ft.)] =       0.2(Ac.Ft) 
 Total soil loss =      0.06(In) 
 Total soil loss =     0.014(Ac.Ft) 
 Total rainfall =      1.00(In) 
 Flood volume =       10086.9 Cubic Feet 
 Total soil loss =         621.3 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =      9.281(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     1 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0050      0.72  V Q       |         |         |         |  
    0+10       0.0135      1.24  | V Q     |         |         |         |  
    0+15       0.0230      1.38  |  V Q    |         |         |         |  
    0+20       0.0333      1.50  |    VQ   |         |         |         |  
    0+25       0.0446      1.64  |     QV  |         |         |         |  
    0+30       0.0580      1.94  |      Q  V         |         |         |  
    0+35       0.0731      2.19  |       Q | V       |         |         |  
    0+40       0.0922      2.77  |         |Q   V    |         |         |  
    0+45       0.1216      4.28  |         |      Q  |V        |         |  
    0+50       0.1856      9.28  |         |         |         | V    Q  |  
    0+55       0.2188      4.82  |         |        Q|         |      V  |  
    1+ 0       0.2293      1.52  |     Q   |         |         |        V|  
    1+ 5       0.2316      0.33  |Q        |         |         |         V  
----------------------------------------------------------------------- 
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 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6388 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 KAISER RIVERSIDE PROJECT 
 UNIT HYDROGRAPH ANALYSIS - EXISTING CONDITION 
 100-YR 1-HOUR STORM, DMA AREA D 
 BY PRASAD KASTURI ON 4-5-20201 
 -------------------------------------------------------------------- 
 Drainage Area =       1.68(Ac.)  =      0.003 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =       1.68(Ac.)  =      0.003 Sq. Mi. 
 Length along longest watercourse =     332.00(Ft.) 
 Length along longest watercourse measured to centroid =     287.00(Ft.) 
 Length along longest watercourse =      0.063 Mi. 
 Length along longest watercourse measured to centroid =      0.054 Mi. 
 Difference in elevation =       1.50(Ft.) 
 Slope along watercourse =     23.8554 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.023 Hr. 
 Lag time =     1.37 Min. 
 25% of lag time =     0.34 Min. 
 40% of lag time =     0.55 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 1 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
         1.68         0.50          0.84 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
         1.68         1.00          1.68 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    0.500(In) 
 Area Averaged 100-Year Rainfall =    1.000(In) 
 
 Point rain (area averaged) =    1.000(In) 
 Areal adjustment factor =  100.00 % 
 Adjusted average point rain =    1.000(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
      1.680           56.00         0.900 
  Total Area Entered =      1.68(Ac.) 
 
 
 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 56.0  74.8      0.305     0.900        0.058       1.000      0.058 
                                                          Sum (F) =   0.058 
 Area averaged mean soil loss (F) (In/Hr) =  0.058 
 Minimum soil loss rate ((In/Hr)) =  0.029 



 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.180 
 --------------------------------------------------------------------- 
 Slope of intensity-duration curve for a 1 hour storm =0.5500 
 ---------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        365.959         62.586              1.060 
     2   0.167        731.917         33.743              0.571 
     3   0.250       1097.876          3.671              0.062 
                               Sum = 100.000   Sum=       1.693 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     3.30      0.396          0.058    (  0.071)        0.338 
   2   0.17     4.20      0.504          0.058    (  0.091)        0.446 
   3   0.25     4.40      0.528          0.058    (  0.095)        0.470 
   4   0.33     4.80      0.576          0.058    (  0.104)        0.518 
   5   0.42     5.20      0.624          0.058    (  0.112)        0.566 
   6   0.50     6.20      0.744          0.058    (  0.134)        0.686 
   7   0.58     6.80      0.816          0.058    (  0.147)        0.758 
   8   0.67     8.80      1.056          0.058    (  0.190)        0.998 
   9   0.75    13.90      1.668          0.058    (  0.300)        1.610 
  10   0.83    31.40      3.768          0.058    (  0.678)        3.710 
  11   0.92     7.20      0.864          0.058    (  0.156)        0.806 
  12   1.00     3.80      0.456          0.058    (  0.082)        0.398 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    11.3 
 Flood volume = Effective rainfall      0.94(In) 
  times area       1.7(Ac.)/[(In)/(Ft.)] =       0.1(Ac.Ft) 
 Total soil loss =      0.06(In) 
 Total soil loss =     0.008(Ac.Ft) 
 Total rainfall =      1.00(In) 
 Flood volume =        5744.5 Cubic Feet 
 Total soil loss =         353.8 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =      4.916(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     1 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0025      0.36  VQ        |         |         |         |  
    0+10       0.0071      0.67  | Q       |         |         |         |  
    0+15       0.0124      0.77  |  Q      |         |         |         |  
    0+20       0.0182      0.85  |  Q V    |         |         |         |  
    0+25       0.0246      0.93  |  Q   V  |         |         |         |  
    0+30       0.0320      1.08  |   Q    V|         |         |         |  
    0+35       0.0405      1.23  |   Q     | V       |         |         |  
    0+40       0.0511      1.53  |     Q   |    V    |         |         |  
    0+45       0.0671      2.32  |        Q|         V         |         |  
    0+50       0.1009      4.92  |         |        Q|         V         |  
    0+55       0.1221      3.08  |         | Q       |         |      V  |  
    1+ 0       0.1298      1.11  |   Q     |         |         |        V|  
    1+ 5       0.1317      0.28  |Q        |         |         |        V|  
    1+10       0.1319      0.02  Q         |         |         |        V|  
----------------------------------------------------------------------- 
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 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6388 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 KAISER RIVERSIDE PROJECT 
 UNIT HYDROGRAPH ANALYSIS - EXISTING CONDITION 
 100-YR 1-HOUR STORM, DMA AREA E 
 BY PRASAD KASTURI ON 4-5-20201 
 -------------------------------------------------------------------- 
 Drainage Area =       4.03(Ac.)  =      0.006 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =       4.03(Ac.)  =      0.006 Sq. Mi. 
 Length along longest watercourse =     657.00(Ft.) 
 Length along longest watercourse measured to centroid =     235.00(Ft.) 
 Length along longest watercourse =      0.124 Mi. 
 Length along longest watercourse measured to centroid =      0.045 Mi. 
 Difference in elevation =       4.00(Ft.) 
 Slope along watercourse =     32.1461 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.026 Hr. 
 Lag time =     1.55 Min. 
 25% of lag time =     0.39 Min. 
 40% of lag time =     0.62 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 1 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
         4.03         0.50          2.02 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
         4.03         1.00          4.03 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    0.500(In) 
 Area Averaged 100-Year Rainfall =    1.000(In) 
 
 Point rain (area averaged) =    1.000(In) 
 Areal adjustment factor =  100.00 % 
 Adjusted average point rain =    1.000(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
      4.030           56.00         0.900 
  Total Area Entered =      4.03(Ac.) 
 
 
 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 56.0  74.8      0.305     0.900        0.058       1.000      0.058 
                                                          Sum (F) =   0.058 
 Area averaged mean soil loss (F) (In/Hr) =  0.058 
 Minimum soil loss rate ((In/Hr)) =  0.029 



 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.180 
 --------------------------------------------------------------------- 
 Slope of intensity-duration curve for a 1 hour storm =0.5500 
 ---------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        322.398         58.868              2.391 
     2   0.167        644.795         35.930              1.459 
     3   0.250        967.193          5.202              0.211 
                               Sum = 100.000   Sum=       4.061 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     3.30      0.396          0.058    (  0.071)        0.338 
   2   0.17     4.20      0.504          0.058    (  0.091)        0.446 
   3   0.25     4.40      0.528          0.058    (  0.095)        0.470 
   4   0.33     4.80      0.576          0.058    (  0.104)        0.518 
   5   0.42     5.20      0.624          0.058    (  0.112)        0.566 
   6   0.50     6.20      0.744          0.058    (  0.134)        0.686 
   7   0.58     6.80      0.816          0.058    (  0.147)        0.758 
   8   0.67     8.80      1.056          0.058    (  0.190)        0.998 
   9   0.75    13.90      1.668          0.058    (  0.300)        1.610 
  10   0.83    31.40      3.768          0.058    (  0.678)        3.710 
  11   0.92     7.20      0.864          0.058    (  0.156)        0.806 
  12   1.00     3.80      0.456          0.058    (  0.082)        0.398 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    11.3 
 Flood volume = Effective rainfall      0.94(In) 
  times area       4.0(Ac.)/[(In)/(Ft.)] =       0.3(Ac.Ft) 
 Total soil loss =      0.06(In) 
 Total soil loss =     0.019(Ac.Ft) 
 Total rainfall =      1.00(In) 
 Flood volume =       13779.6 Cubic Feet 
 Total soil loss =         848.7 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =     11.436(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     1 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        5.0      10.0      15.0      20.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0056      0.81  VQ        |         |         |         |  
    0+10       0.0163      1.56  | VQ      |         |         |         |  
    0+15       0.0290      1.85  |  Q      |         |         |         |  
    0+20       0.0429      2.02  |   QV    |         |         |         |  
    0+25       0.0582      2.21  |   Q  V  |         |         |         |  
    0+30       0.0759      2.58  |    Q   V|         |         |         |  
    0+35       0.0961      2.93  |    Q    | V       |         |         |  
    0+40       0.1212      3.64  |      Q  |    V    |         |         |  
    0+45       0.1588      5.47  |         Q         V         |         |  
    0+50       0.2376     11.44  |         |         | Q       V         |  
    0+55       0.2905      7.68  |         |    Q    |         |     V   |  
    1+ 0       0.3106      2.91  |    Q    |         |         |        V|  
    1+ 5       0.3158      0.75  |Q        |         |         |        V|  
    1+10       0.3163      0.08  Q         |         |         |         V  
----------------------------------------------------------------------- 
 
 
 



 
  U n i t   H y d r o g r a p h    A n a l y s i s 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6388 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 KAISER RIVERSIDE PROJECT 
 UNIT HYDROGRAPH ANALYSIS - PROPOSED CONDITION 
 100-YR 1-HOUR STORM, DMA AREA A 
 BY PRASAD KASTURI ON 4-5-20201 
 -------------------------------------------------------------------- 
 Drainage Area =       3.70(Ac.)  =      0.006 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =       3.70(Ac.)  =      0.006 Sq. Mi. 
 Length along longest watercourse =     471.00(Ft.) 
 Length along longest watercourse measured to centroid =     271.00(Ft.) 
 Length along longest watercourse =      0.089 Mi. 
 Length along longest watercourse measured to centroid =      0.051 Mi. 
 Difference in elevation =       6.00(Ft.) 
 Slope along watercourse =     67.2611 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.021 Hr. 
 Lag time =     1.25 Min. 
 25% of lag time =     0.31 Min. 
 40% of lag time =     0.50 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 1 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
         3.70         0.50          1.85 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
         3.70         1.00          3.70 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    0.500(In) 
 Area Averaged 100-Year Rainfall =    1.000(In) 
 
 Point rain (area averaged) =    1.000(In) 
 Areal adjustment factor =  100.00 % 
 Adjusted average point rain =    1.000(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
      3.700           56.00         0.900 
  Total Area Entered =      3.70(Ac.) 
 
 
 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 56.0  74.8      0.305     0.900        0.058       1.000      0.058 
                                                          Sum (F) =   0.058 
 Area averaged mean soil loss (F) (In/Hr) =  0.058 
 Minimum soil loss rate ((In/Hr)) =  0.029 



 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.180 
 --------------------------------------------------------------------- 
 Slope of intensity-duration curve for a 1 hour storm =0.5500 
 ---------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        398.765         65.000              2.424 
     2   0.167        797.530         32.238              1.202 
     3   0.250       1196.295          2.762              0.103 
                               Sum = 100.000   Sum=       3.729 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     3.30      0.396          0.058    (  0.071)        0.338 
   2   0.17     4.20      0.504          0.058    (  0.091)        0.446 
   3   0.25     4.40      0.528          0.058    (  0.095)        0.470 
   4   0.33     4.80      0.576          0.058    (  0.104)        0.518 
   5   0.42     5.20      0.624          0.058    (  0.112)        0.566 
   6   0.50     6.20      0.744          0.058    (  0.134)        0.686 
   7   0.58     6.80      0.816          0.058    (  0.147)        0.758 
   8   0.67     8.80      1.056          0.058    (  0.190)        0.998 
   9   0.75    13.90      1.668          0.058    (  0.300)        1.610 
  10   0.83    31.40      3.768          0.058    (  0.678)        3.710 
  11   0.92     7.20      0.864          0.058    (  0.156)        0.806 
  12   1.00     3.80      0.456          0.058    (  0.082)        0.398 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    11.3 
 Flood volume = Effective rainfall      0.94(In) 
  times area       3.7(Ac.)/[(In)/(Ft.)] =       0.3(Ac.Ft) 
 Total soil loss =      0.06(In) 
 Total soil loss =     0.018(Ac.Ft) 
 Total rainfall =      1.00(In) 
 Flood volume =       12651.3 Cubic Feet 
 Total soil loss =         779.2 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =     11.036(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     1 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        5.0      10.0      15.0      20.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0056      0.82  VQ        |         |         |         |  
    0+10       0.0159      1.49  | Q       |         |         |         |  
    0+15       0.0277      1.71  |  Q      |         |         |         |  
    0+20       0.0405      1.87  |  Q V    |         |         |         |  
    0+25       0.0546      2.04  |   Q  V  |         |         |         |  
    0+30       0.0711      2.40  |   Q    V|         |         |         |  
    0+35       0.0899      2.72  |    Q    | V       |         |         |  
    0+40       0.1133      3.40  |     Q   |    V    |         |         |  
    0+45       0.1490      5.18  |         Q         V         |         |  
    0+50       0.2250     11.04  |         |         | Q       V         |  
    0+55       0.2703      6.58  |         |  Q      |         |      V  |  
    1+ 0       0.2863      2.32  |   Q     |         |         |        V|  
    1+ 5       0.2902      0.56  |Q        |         |         |        V|  
    1+10       0.2904      0.04  Q         |         |         |         V  
----------------------------------------------------------------------- 
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 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6388 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 KAISER RIVERSIDE PROJECT 
 UNIT HYDROGRAPH ANALYSIS - PROPOSED CONDITION 
 100-YR 1-HOUR STORM, DMA AREA B 
 BY PRASAD KASTURI ON 4-5-20201 
 -------------------------------------------------------------------- 
 Drainage Area =       2.77(Ac.)  =      0.004 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =       2.77(Ac.)  =      0.004 Sq. Mi. 
 Length along longest watercourse =     289.00(Ft.) 
 Length along longest watercourse measured to centroid =     168.00(Ft.) 
 Length along longest watercourse =      0.055 Mi. 
 Length along longest watercourse measured to centroid =      0.032 Mi. 
 Difference in elevation =       1.50(Ft.) 
 Slope along watercourse =     27.4048 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.017 Hr. 
 Lag time =     1.03 Min. 
 25% of lag time =     0.26 Min. 
 40% of lag time =     0.41 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 1 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
         2.77         0.50          1.39 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
         2.77         1.00          2.77 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    0.500(In) 
 Area Averaged 100-Year Rainfall =    1.000(In) 
 
 Point rain (area averaged) =    1.000(In) 
 Areal adjustment factor =  100.00 % 
 Adjusted average point rain =    1.000(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
      2.770           56.00         0.900 
  Total Area Entered =      2.77(Ac.) 
 
 
 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 56.0  74.8      0.305     0.900        0.058       1.000      0.058 
                                                          Sum (F) =   0.058 
 Area averaged mean soil loss (F) (In/Hr) =  0.058 
 Minimum soil loss rate ((In/Hr)) =  0.029 



 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.180 
 --------------------------------------------------------------------- 
 Slope of intensity-duration curve for a 1 hour storm =0.5500 
 ---------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        485.452         70.184              1.959 
     2   0.167        970.905         29.816              0.832 
                               Sum = 100.000   Sum=       2.792 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     3.30      0.396          0.058    (  0.071)        0.338 
   2   0.17     4.20      0.504          0.058    (  0.091)        0.446 
   3   0.25     4.40      0.528          0.058    (  0.095)        0.470 
   4   0.33     4.80      0.576          0.058    (  0.104)        0.518 
   5   0.42     5.20      0.624          0.058    (  0.112)        0.566 
   6   0.50     6.20      0.744          0.058    (  0.134)        0.686 
   7   0.58     6.80      0.816          0.058    (  0.147)        0.758 
   8   0.67     8.80      1.056          0.058    (  0.190)        0.998 
   9   0.75    13.90      1.668          0.058    (  0.300)        1.610 
  10   0.83    31.40      3.768          0.058    (  0.678)        3.710 
  11   0.92     7.20      0.864          0.058    (  0.156)        0.806 
  12   1.00     3.80      0.456          0.058    (  0.082)        0.398 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    11.3 
 Flood volume = Effective rainfall      0.94(In) 
  times area       2.8(Ac.)/[(In)/(Ft.)] =       0.2(Ac.Ft) 
 Total soil loss =      0.06(In) 
 Total soil loss =     0.013(Ac.Ft) 
 Total rainfall =      1.00(In) 
 Flood volume =        9471.5 Cubic Feet 
 Total soil loss =         583.4 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =      8.613(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     1 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0046      0.66  V Q       |         |         |         |  
    0+10       0.0125      1.16  | V Q     |         |         |         |  
    0+15       0.0214      1.29  |  V Q    |         |         |         |  
    0+20       0.0311      1.41  |    Q    |         |         |         |  
    0+25       0.0417      1.54  |     QV  |         |         |         |  
    0+30       0.0542      1.82  |      Q V|         |         |         |  
    0+35       0.0684      2.06  |       Q | V       |         |         |  
    0+40       0.0862      2.59  |         Q    V    |         |         |  
    0+45       0.1137      3.99  |         |    Q    V         |         |  
    0+50       0.1730      8.61  |         |         |         |V  Q     |  
    0+55       0.2052      4.67  |         |       Q |         |      V  |  
    1+ 0       0.2152      1.45  |    Q    |         |         |        V|  
    1+ 5       0.2174      0.33  |Q        |         |         |         V  
----------------------------------------------------------------------- 
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 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6388 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 KAISER RIVERSIDE PROJECT 
 UNIT HYDROGRAPH ANALYSIS - PROPOSED CONDITION 
 100-YR 1-HOUR STORM, DMA AREA C 
 BY PRASAD KASTURI ON 4-5-20201 
 -------------------------------------------------------------------- 
 Drainage Area =       2.95(Ac.)  =      0.005 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =       2.95(Ac.)  =      0.005 Sq. Mi. 
 Length along longest watercourse =     286.00(Ft.) 
 Length along longest watercourse measured to centroid =     142.00(Ft.) 
 Length along longest watercourse =      0.054 Mi. 
 Length along longest watercourse measured to centroid =      0.027 Mi. 
 Difference in elevation =       1.50(Ft.) 
 Slope along watercourse =     27.6923 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.016 Hr. 
 Lag time =     0.96 Min. 
 25% of lag time =     0.24 Min. 
 40% of lag time =     0.38 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 1 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
         2.95         0.50          1.48 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
         2.95         1.00          2.95 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    0.500(In) 
 Area Averaged 100-Year Rainfall =    1.000(In) 
 
 Point rain (area averaged) =    1.000(In) 
 Areal adjustment factor =  100.00 % 
 Adjusted average point rain =    1.000(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
      2.950           56.00         0.850 
  Total Area Entered =      2.95(Ac.) 
 
 
 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 56.0  74.8      0.305     0.850        0.072       1.000      0.072 
                                                          Sum (F) =   0.072 
 Area averaged mean soil loss (F) (In/Hr) =  0.072 
 Minimum soil loss rate ((In/Hr)) =  0.036 



 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.220 
 --------------------------------------------------------------------- 
 Slope of intensity-duration curve for a 1 hour storm =0.5500 
 ---------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        520.568         71.915              2.138 
     2   0.167       1041.136         28.085              0.835 
                               Sum = 100.000   Sum=       2.973 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     3.30      0.396          0.072    (  0.087)        0.324 
   2   0.17     4.20      0.504          0.072    (  0.111)        0.432 
   3   0.25     4.40      0.528          0.072    (  0.116)        0.456 
   4   0.33     4.80      0.576          0.072    (  0.127)        0.504 
   5   0.42     5.20      0.624          0.072    (  0.137)        0.552 
   6   0.50     6.20      0.744          0.072    (  0.164)        0.672 
   7   0.58     6.80      0.816          0.072    (  0.180)        0.744 
   8   0.67     8.80      1.056          0.072    (  0.232)        0.984 
   9   0.75    13.90      1.668          0.072    (  0.367)        1.596 
  10   0.83    31.40      3.768          0.072    (  0.829)        3.696 
  11   0.92     7.20      0.864          0.072    (  0.190)        0.792 
  12   1.00     3.80      0.456          0.072    (  0.100)        0.384 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    11.1 
 Flood volume = Effective rainfall      0.93(In) 
  times area       3.0(Ac.)/[(In)/(Ft.)] =       0.2(Ac.Ft) 
 Total soil loss =      0.07(In) 
 Total soil loss =     0.018(Ac.Ft) 
 Total rainfall =      1.00(In) 
 Flood volume =        9939.8 Cubic Feet 
 Total soil loss =         768.4 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =      9.240(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     1 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0048      0.69  V Q       |         |         |         |  
    0+10       0.0130      1.20  | V Q     |         |         |         |  
    0+15       0.0222      1.34  |  V Q    |         |         |         |  
    0+20       0.0323      1.46  |    Q    |         |         |         |  
    0+25       0.0433      1.60  |     QV  |         |         |         |  
    0+30       0.0564      1.90  |      Q V|         |         |         |  
    0+35       0.0712      2.15  |       Q | V       |         |         |  
    0+40       0.0900      2.73  |         Q    V    |         |         |  
    0+45       0.1192      4.24  |         |     Q   V         |         |  
    0+50       0.1828      9.24  |         |         |         | V   Q   |  
    0+55       0.2158      4.78  |         |        Q|         |      V  |  
    1+ 0       0.2260      1.48  |    Q    |         |         |        V|  
    1+ 5       0.2282      0.32  |Q        |         |         |         V  
----------------------------------------------------------------------- 
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 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6388 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 KAISER RIVERSIDE PROJECT 
 UNIT HYDROGRAPH ANALYSIS - PROPOSED CONDITION 
 100-YR 1-HOUR STORM, DMA AREA D 
 BY PRASAD KASTURI ON 4-5-20201 
 -------------------------------------------------------------------- 
 Drainage Area =       1.68(Ac.)  =      0.003 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =       1.68(Ac.)  =      0.003 Sq. Mi. 
 Length along longest watercourse =     332.00(Ft.) 
 Length along longest watercourse measured to centroid =     287.00(Ft.) 
 Length along longest watercourse =      0.063 Mi. 
 Length along longest watercourse measured to centroid =      0.054 Mi. 
 Difference in elevation =       1.50(Ft.) 
 Slope along watercourse =     23.8554 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.023 Hr. 
 Lag time =     1.37 Min. 
 25% of lag time =     0.34 Min. 
 40% of lag time =     0.55 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 1 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
         1.68         0.50          0.84 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
         1.68         1.00          1.68 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    0.500(In) 
 Area Averaged 100-Year Rainfall =    1.000(In) 
 
 Point rain (area averaged) =    1.000(In) 
 Areal adjustment factor =  100.00 % 
 Adjusted average point rain =    1.000(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
      1.680           56.00         0.850 
  Total Area Entered =      1.68(Ac.) 
 
 
 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 56.0  74.8      0.305     0.850        0.072       1.000      0.072 
                                                          Sum (F) =   0.072 
 Area averaged mean soil loss (F) (In/Hr) =  0.072 
 Minimum soil loss rate ((In/Hr)) =  0.036 



 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.220 
 --------------------------------------------------------------------- 
 Slope of intensity-duration curve for a 1 hour storm =0.5500 
 ---------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        365.959         62.586              1.060 
     2   0.167        731.917         33.743              0.571 
     3   0.250       1097.876          3.671              0.062 
                               Sum = 100.000   Sum=       1.693 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     3.30      0.396          0.072    (  0.087)        0.324 
   2   0.17     4.20      0.504          0.072    (  0.111)        0.432 
   3   0.25     4.40      0.528          0.072    (  0.116)        0.456 
   4   0.33     4.80      0.576          0.072    (  0.127)        0.504 
   5   0.42     5.20      0.624          0.072    (  0.137)        0.552 
   6   0.50     6.20      0.744          0.072    (  0.164)        0.672 
   7   0.58     6.80      0.816          0.072    (  0.180)        0.744 
   8   0.67     8.80      1.056          0.072    (  0.232)        0.984 
   9   0.75    13.90      1.668          0.072    (  0.367)        1.596 
  10   0.83    31.40      3.768          0.072    (  0.829)        3.696 
  11   0.92     7.20      0.864          0.072    (  0.190)        0.792 
  12   1.00     3.80      0.456          0.072    (  0.100)        0.384 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    11.1 
 Flood volume = Effective rainfall      0.93(In) 
  times area       1.7(Ac.)/[(In)/(Ft.)] =       0.1(Ac.Ft) 
 Total soil loss =      0.07(In) 
 Total soil loss =     0.010(Ac.Ft) 
 Total rainfall =      1.00(In) 
 Flood volume =        5660.7 Cubic Feet 
 Total soil loss =         437.6 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =      4.892(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     1 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0024      0.34  VQ        |         |         |         |  
    0+10       0.0068      0.64  | Q       |         |         |         |  
    0+15       0.0120      0.75  |  Q      |         |         |         |  
    0+20       0.0176      0.82  |  Q V    |         |         |         |  
    0+25       0.0238      0.90  |  Q   V  |         |         |         |  
    0+30       0.0311      1.06  |   Q    V|         |         |         |  
    0+35       0.0395      1.21  |   Q     | V       |         |         |  
    0+40       0.0499      1.51  |     Q   |    V    |         |         |  
    0+45       0.0657      2.30  |        Q|         V         |         |  
    0+50       0.0994      4.89  |         |        Q|         V         |  
    0+55       0.1204      3.05  |         | Q       |         |      V  |  
    1+ 0       0.1279      1.09  |   Q     |         |         |        V|  
    1+ 5       0.1298      0.27  |Q        |         |         |        V|  
    1+10       0.1300      0.02  Q         |         |         |         V  
----------------------------------------------------------------------- 
 
 
 



 
  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  04/05/21 File: UHPROPE1001100.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6388 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 KAISER RIVERSIDE PROJECT 
 UNIT HYDROGRAPH ANALYSIS - PROPOSED CONDITION 
 100-YR 1-HOUR STORM, DMA AREA E 
 BY PRASAD KASTURI ON 4-5-20201 
 -------------------------------------------------------------------- 
 Drainage Area =       4.03(Ac.)  =      0.006 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =       4.03(Ac.)  =      0.006 Sq. Mi. 
 Length along longest watercourse =     657.00(Ft.) 
 Length along longest watercourse measured to centroid =     235.00(Ft.) 
 Length along longest watercourse =      0.124 Mi. 
 Length along longest watercourse measured to centroid =      0.045 Mi. 
 Difference in elevation =       4.00(Ft.) 
 Slope along watercourse =     32.1461 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.026 Hr. 
 Lag time =     1.55 Min. 
 25% of lag time =     0.39 Min. 
 40% of lag time =     0.62 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 1 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
         4.03         0.50          2.02 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
         4.03         1.00          4.03 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    0.500(In) 
 Area Averaged 100-Year Rainfall =    1.000(In) 
 
 Point rain (area averaged) =    1.000(In) 
 Areal adjustment factor =  100.00 % 
 Adjusted average point rain =    1.000(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
      4.030           56.00         0.850 
  Total Area Entered =      4.03(Ac.) 
 
 
 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 56.0  74.8      0.305     0.850        0.072       1.000      0.072 
                                                          Sum (F) =   0.072 
 Area averaged mean soil loss (F) (In/Hr) =  0.072 
 Minimum soil loss rate ((In/Hr)) =  0.036 



 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.220 
 --------------------------------------------------------------------- 
 Slope of intensity-duration curve for a 1 hour storm =0.5500 
 ---------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        322.398         58.868              2.391 
     2   0.167        644.795         35.930              1.459 
     3   0.250        967.193          5.202              0.211 
                               Sum = 100.000   Sum=       4.061 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     3.30      0.396          0.072    (  0.087)        0.324 
   2   0.17     4.20      0.504          0.072    (  0.111)        0.432 
   3   0.25     4.40      0.528          0.072    (  0.116)        0.456 
   4   0.33     4.80      0.576          0.072    (  0.127)        0.504 
   5   0.42     5.20      0.624          0.072    (  0.137)        0.552 
   6   0.50     6.20      0.744          0.072    (  0.164)        0.672 
   7   0.58     6.80      0.816          0.072    (  0.180)        0.744 
   8   0.67     8.80      1.056          0.072    (  0.232)        0.984 
   9   0.75    13.90      1.668          0.072    (  0.367)        1.596 
  10   0.83    31.40      3.768          0.072    (  0.829)        3.696 
  11   0.92     7.20      0.864          0.072    (  0.190)        0.792 
  12   1.00     3.80      0.456          0.072    (  0.100)        0.384 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    11.1 
 Flood volume = Effective rainfall      0.93(In) 
  times area       4.0(Ac.)/[(In)/(Ft.)] =       0.3(Ac.Ft) 
 Total soil loss =      0.07(In) 
 Total soil loss =     0.024(Ac.Ft) 
 Total rainfall =      1.00(In) 
 Flood volume =       13578.6 Cubic Feet 
 Total soil loss =        1049.8 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =     11.380(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     1 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        5.0      10.0      15.0      20.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0053      0.78  VQ        |         |         |         |  
    0+10       0.0157      1.51  | VQ      |         |         |         |  
    0+15       0.0281      1.79  |  Q      |         |         |         |  
    0+20       0.0416      1.96  |  Q V    |         |         |         |  
    0+25       0.0564      2.15  |   Q  V  |         |         |         |  
    0+30       0.0738      2.52  |    Q   V|         |         |         |  
    0+35       0.0936      2.88  |    Q    | V       |         |         |  
    0+40       0.1183      3.58  |      Q  |    V    |         |         |  
    0+45       0.1556      5.41  |         Q        V|         |         |  
    0+50       0.2339     11.38  |         |         | Q       V         |  
    0+55       0.2865      7.63  |         |    Q    |         |     V   |  
    1+ 0       0.3061      2.86  |    Q    |         |         |        V|  
    1+ 5       0.3112      0.73  |Q        |         |         |        V|  
    1+10       0.3117      0.08  Q         |         |         |         V  
----------------------------------------------------------------------- 
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Section A: Project and Site Information  
The Kaiser Permanente Hospital is located at 10800 Magnolia Ave, Riverside CA 92505. The existing 
hospital is adding more buildings and redesigning the parking. The total disturbed area is about 15.5 
acres. Total impervious cover will be reduced compared to the existing condition. The project location is 
also in hydromodification exemption area of the County. 

PROJECT INFORMATION 
Type of Project: Commercial 
Ward Area: Ward 7 
Community Name: La Sierra 
Development Name: Kaiser Permanente 
PROJECT LOCATION 
Latitude & Longitude (DMS): 33°54'18.26"N 117°28'10.10"W 
Project Watershed and Sub-Watershed: Santa Ana; Santa Ana River, Reach 3 

APN(s): 138-470-010 

Map Book and Page No.: MB 1/70, MB 116/92&93 

PROJECT CHARACTERISTICS 
Proposed or Potential Land Use(s) Hospital and Parking 

Structure 
Proposed or Potential SIC Code(s) 8062 
Area of Impervious Project Footprint (SF) 509,881 
Total Area of proposed Impervious Surfaces within the Project Limits (SF)/or Replacement 509,881 
Does the project consist of offsite road improvements?  Y  N 
Does the project propose to construct unpaved roads?  Y  N 
Is the project part of a larger common plan of development (phased project)?  Y  N 
EXISTING SITE CHARACTERISTICS 
Total area of existing Impervious Surfaces within the project limits (SF) 493,279 
Is the project located within any MSHCP Criteria Cell?  Y  N 
If so, identify the Cell number: Insert text here 

describing how each 
included Site Design 
BMP will be 
implemented. 

Are there any natural hydrologic features on the project site?  Y  N 
Is a Geotechnical Report attached?  Y  N 
If no Geotech. Report, list the NRCS soils type(s) present on the site (A, B, C and/or D)  
What is the Water Quality Design Storm Depth for the project? 0.60 inches 

A.1 Maps and Site Plans 
Appendix 1 includes a map of the local vicinity and existing site. In addition, WQMP Site Plan, located in 
Appendix 1, includes the following: 
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 Drainage Management Areas 
 Proposed Structural BMPs 
 Drainage Path 
 Drainage Infrastructure, Inlets, Overflows 

 Source Control BMPs 
 Buildings, Roof Lines, Downspouts 
 Impervious Surfaces 
 Standard Labeling 

  

A.2 Receiving Waters 
In order of upstream to downstream, the receiving waters that the project site is tributary to are as 
follows. A map of the receiving waters is included in Appendix 1.  

 
Table A.1 Identification of Receiving Waters 

Receiving Waters Hydrologic 
Unit 

EPA Approved 
303(d) List 
Impairments 

Designated  
Beneficial Uses 

Proximity to RARE  
Beneficial Use 

La Sierra Channel 801.25 N/A REC2, WARM, WILD 10 Miles 

Arlington Channel 801.25 N/A REC2, WARM, WILD  10 MIles 

Temescal Creek Reach 1a 801.25 N/A REC2, WARM, WILD 10 Miles 

Prado Basin Management 
Zone 802.21 PH REC1, REC2, WARM, WILD, RARE N/A 

 

A.3 Additional Permits/Approvals required for the Project: 
Table A.2 Other Applicable Permits 

Agency Permit Required 

State Department of Fish and Game, 1602 Streambed Alteration Agreement  Y  N 

State Water Resources Control Board, Clean Water Act (CWA) Section 401 Water Quality Cert.  Y  N 

US Army Corps of Engineers, CWA Section 404 Permit  Y  N 

US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion  Y  N 

Statewide Construction General Permit Coverage  Y  N 

Statewide Industrial General Permit Coverage  Y  N 

Western Riverside MSHCP Consistency Approval (e.g., JPR, DBESP)  Y  N 

Other (please list in the space below as required) 
City of Riverside Conditional Use Permit 
City of Riverside Design Review 
City of Riverside Building Permit 
City of Riverside Grading Permit 
City of Riverside Construction Permit 

 Y
 Y
 Y
 Y
 Y 

 N
 N
 N
 N
 N 

 
  



- 7 - 
 

Section B: Optimize Site Utilization (LID Principles) 
Site Optimization 

Does the project identify and preserve existing drainage patterns? If so, how? If not, why? 

Yes. The Surface runoff will flow mimicking the same existing drainage pattern and will utilize proposed, 
storm drain, catch basins and area drains to capture the flow and get treated in bioretention basins for 
water quality treatment. 

Does the project identify and protect existing vegetation? If so, how? If not, why? 

No. The site is fully developed in existing condition. Approximately 10% of the proposed project site will be 
landscaped.  

Does the project identify and preserve natural infiltration capacity? If so, how? If not, why? 

No. the soils report shows low infiltrating capacity on-site. 

Does the project identify and minimize impervious area? If so, how? If not, why? 

Yes. The street widths are designed to minimum city requirements thus minimizing the street impervious 
area. 

Does the project identify and disperse runoff to adjacent pervious areas? If so, how? If not, why? 

Yes, roof runoff from proposed building will drain onto landscape prior to entering storm drain system 
(catch basins/area drain inlets/pipes). 
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Section C: Delineate Drainage Management Areas 
(DMAs) 
Table C.1 DMA Classifications 

DMA Name or ID Surface Type(s) Area (Sq. Ft.) DMA Type 
DMA-1 
 

Roof 76,131 D 
 Concrete or Asphalt 55,346 

Landscape 29,721 
DMA-2 
 

Roof 0 D 
 Concrete or Asphalt 89,365 

Landscape 31,162 
DMA-3 
 

Roof 35,376 D 
 Concrete or Asphalt 52.291 

Landscape 40,836 
DMA-4 
 

Roof 5,079 D 
 Concrete or Asphalt 50,706 

Landscape 17,567 
DMA-5 
 

Roof 13,888 D 
  Concrete or Asphalt 115,197 

Landscape 64,369 
 

Table C.2 Type ‘A’, Self-Treating Areas 
DMA Name or ID Area (Sq. Ft.) Stabilization Type Irrigation Type (if any) 

    
 

Table C.3 Type ‘B’, Self-Retaining Areas 

Self-Retaining Area 
Type ‘C’ DMAs that are draining to the Self-Retaining
Area 

DMA 

Name/ ID 
Post-project  
surface type 

Area 
(square 
feet) 

Storm 

Depth 
(inches)  DMA Name /

ID 

[C] from Table C.4 = 
Required Retention Depth 
(inches) 

[A] [B] [C] [D] 

       

       

       

[ ] = [ ] + [ ] ∙ [ ][ ]  
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Table C.4 Type ‘C’, Areas that Drain to Self-Retaining Areas 

DMA Receiving Self-Retaining DMA 

DM
A 

Na
m

e/
 ID

 

Ar
ea

  
(s

qu
ar

e 
fe

et
) 

Po
st

-p
ro

je
ct

  
su

rfa
ce

 ty
pe

 

Ru
no

ff 
fa

ct
or

 

Product 

DMA name /ID 

Area (square 
feet) Ratio  

[A] [B] [C] = [A] x [B]  [D] [C]/[D] 

        

        

        

        

 

Table C.5 Type ‘D’, Areas Draining to BMPs 
DMA Name or ID BMP Name or ID 
DMA-1 BMP-1 Bioretention with outlet risers and underdrains 
DMA-2 BMP-2 Bioretention with outlet risers and underdrains 
DMA-3 BMP-3 Bioretention with outlet risers and underdrains 
DMA-4 BMP-4 Bioretention with outlet risers and underdrains 
DMA-5 BMP-5 Bioretention with outlet risers and underdrains 
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Section D: Implement LID BMPs 

D.1 Infiltration Applicability  
Is there an approved downstream ‘Highest and Best Use’ for stormwater runoff (ref: Chapter 2.4.4 of the 
WQMP Guidance Document)?   Y  N 

 
Geotechnical Report 

A Geotechnical Report is required by the City of Riverside to confirm present and past site characteristics 
that may affect the use of Infiltration BMPs, see Appendix 3. 

Is this project classified as a small project consistent with the requirements of Chapter 2 of the WQMP 
Guidance Document?    Y  N 

Infiltration Feasibility 

Table D.1 Infiltration Feasibility 
Does the project site… YES NO 
…have any DMAs with a seasonal high groundwater mark shallower than 10 feet?  X 
          If Yes, list affected DMAs:   
…have any DMAs located within 100 feet of a water supply well?  X 
          If Yes, list affected DMAs:   
…have any areas identified by the geotechnical report as posing a public safety risk where infiltration of stormwater 
could have a negative impact? 

 X 

          If Yes, list affected DMAs:   
…have measured in-situ infiltration rates of less than 1.6 inches / hour? X  
          If Yes, list affected DMAs: Project site is generally located on an area with small infiltration capability ranging 
from 0.2 to 0.7 inches/hr. All DMA’s will be affected. 

  

…have significant cut and/or fill conditions that would preclude in-situ testing of infiltration rates at the final 
infiltration surface? 

 X 

          If Yes, list affected DMAs:   
…geotechnical report identify other site-specific factors that would preclude effective and safe infiltration?  X 
          Describe here: slight collapse potential   
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D.2 Harvest and Use Assessment 
The following conditions apply: 

 Reclaimed water will be used for the non-potable water demands for the project. 

 Downstream water rights may be impacted by Harvest and Use as approved by the Regional 
Board (verified with the City of Riverside). 

 The Design Capture Volume will be addressed using Infiltration Only BMPs. (Harvest and Use 
BMPs are still encouraged, but are not required as the Design Capture Volume will be infiltrated 
or evapotranspired). 

 None of the above. 

Harvest and Use BMPs need to be assessed for the site.  

 

Irrigation Use Feasibility 

Step 1: Total Area of Irrigated Landscape: 4.22 ac 

 Type of Landscaping (Conservation Design or Active Turf): Conservation Design 

Step 2: Total Area of Impervious Surfaces: 11.33 ac 

Step 3: The project EIATIA factor: 0.79 

Step 4: Minimum required irrigated area: 8.95 

Step 5:  

Minimum required irrigated area (Step 4) Available Irrigated Landscape (Step 1) 

8.95 4.22 
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Toilet Use Feasibility 

Step 1: Projected Number of Daily Toilet Users: 200 

 Project Type: Residential 

Step 2: Total Area of Impervious Surfaces: 11.33 

Step 3: The project TUTIA factor: 132 

Step 4: Minimum number of toilet users: 1496 

Step 5:  

Minimum required Toilet Users (Step 4) Projected number of toilet users (Step 1) 

1496 200 
 

Other Non-Potable Use Feasibility 

n/a 

Step 1: Average Daily Demand: n/a 

Step 2: Total Area of Impervious Surfaces: n/a 

Step 3: The project factor: n/a 

Step 4: Minimum required use: n/a 

Step 5:  

Minimum required non-potable use (Step 4) Projected average daily use (Step 1) 

n/a n/a 
 

 

D.3 Bioretention and Biotreatment Assessment 
Other LID Bioretention and Biotreatment BMPs as described in Chapter 2.4.7 of the WQMP Guidance 
Document are feasible on nearly all development sites with sufficient advance planning. 

For the project, the following applies: 

 LID Bioretention/Biotreatment BMPs will be used for some or all DMAs of the project as noted 
below in Section D.4  

 A site-specific analysis demonstrating the technical infeasibility of all LID BMPs has been 
performed and is included in Appendix 5.  
 

 None of the above. 
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D.4 Feasibility Assessment Summaries 
 
Table D.2 LID Prioritization Summary Matrix 

DMA 
Name/ID 

LID BMP Hierarchy No LID 
(Alternative 
Compliance) 1. Infiltration 2. Harvest and use 3. Bioretention 4. Biotreatment 

DMA 1       
DMA 2       
DMA 3       
DMA 4      
DMA 5      
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D.5 LID BMP Sizing  
 
Table D.3 DCV Calculations for LID BMPs 

DMA 
Type/ID 

DMA 
Area 
(square 
feet) 

Post-
Project 
Surface 
Type 

Effective 
Impervious 
Fraction, If 

DMA 
Runoff 
Factor 

DMA 
Areas x 
Runoff 
Factor 

Enter BMP Name / Identifier Here 

Bioretention #1 
 [A]  [B] [C] [A] x [C] 
DMA 1 76,131  Roof 1.00 0.89 67908.9 

Design 
Storm 
Depth 
(in) 

Design Capture 
Volume, VBMP 
(cubic feet) 

Proposed 
Volume 
on Plans 
(cubic 
feet) 

DMA 1 55,346 Concrete or 
Asphalt 

1.00 0.89  49368.6 

DMA 1 29,721 Landscape 0.10 0.11 3282.9 

      

            
            

 161,198  120560.4 0.6 6,028 6,202 

[B], [C] are obtained from Section 2.3.1 of the WQMP Guidance Document 
[E] is obtained from Exhibit A of the WQMP Guidance Document 
[G] is obtained from LID BMP design procedure sheet, placed in Appendix 6 
 
Table D.4 DCV Calculations for LID BMPs 

DMA 
Type/ID 

DMA 
Area 
(square 
feet) 

Post-
Project 
Surface 
Type 

Effective 
Impervious 
Fraction, If 

DMA 
Runoff 
Factor 

DMA 
Areas x 
Runoff 
Factor 

Enter BMP Name / Identifier Here 

Bioretention #2 
 [A]  [B] [C] [A] x [C] 
DMA 2 0  Roof 1.00 0 0 

Design 
Storm 
Depth 
(in) 

Design Capture 
Volume, VBMP 
(cubic feet) 

Proposed 
Volume 
on Plans 
(cubic 
feet) 

DMA 2 89365 Concrete or 
Asphalt 

1.00 0.89  79713.6 

DMA 2 31162 Landscape 0.10 0.11 3442.1 

      

            
            

 120,527  83155.7 0.6 4,156 4,428 

[B], [C] are obtained from Section 2.3.1 of the WQMP Guidance Document 
[E] is obtained from Exhibit A of the WQMP Guidance Document 
[G] is obtained from LID BMP design procedure sheet, placed in Appendix 6 
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Table D.5 DCV Calculations for LID BMPs 

DMA 
Type/ID 

DMA 
Area 
(square 
feet) 

Post-
Project 
Surface 
Type 

Effective 
Impervious 
Fraction, If 

DMA 
Runoff 
Factor 

DMA 
Areas x 
Runoff 
Factor 

Enter BMP Name / Identifier Here 

Bioretention #3 
 [A]  [B] [C] [A] x [C] 
DMA 3 35376  Roof 1.00 0.89 31555.4 

Design 
Storm 
Depth 
(in) 

Design Capture 
Volume, VBMP 
(cubic feet) 

Proposed 
Volume 
on Plans 
(cubic 
feet) 

DMA 3 52291 Concrete or 
Asphalt 

1.00 0.89  46643.6 

DMA 3 40836 Landscape 0.10 0.11 4510.7 

      

            
            

 128,503  82,709.7 0.6 4,136 5,196 

[B], [C] are obtained from Section 2.3.1 of the WQMP Guidance Document 
[E] is obtained from Exhibit A of the WQMP Guidance Document 
[G] is obtained from LID BMP design procedure sheet, placed in Appendix 6 
 
Table D.6 DCV Calculations for LID BMPs 

DMA 
Type/ID 

DMA 
Area 
(square 
feet) 

Post-
Project 
Surface 
Type 

Effective 
Impervious 
Fraction, If 

DMA 
Runoff 
Factor 

DMA 
Areas x 
Runoff 
Factor 

Enter BMP Name / Identifier Here 

Bioretention #4 
 [A]  [B] [C] [A] x [C] 
DMA 4 5079  Roof 1.00 0.89 4530.5 

Design 
Storm 
Depth 
(in) 

Design Capture 
Volume, VBMP 
(cubic feet) 

Proposed 
Volume 
on Plans 
(cubic 
feet) 

DMA 4 50706 Concrete or 
Asphalt 

1.00 0.89  45229.8 

DMA 4 17567 Landscape 0.10 0.11 1940.4 

      

            
            

 73,352  51,700.7 0.6 2,585 4,238 

[B], [C] are obtained from Section 2.3.1 of the WQMP Guidance Document 
[E] is obtained from Exhibit A of the WQMP Guidance Document 
[G] is obtained from LID BMP design procedure sheet, placed in Appendix 6 
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Table D.7 DCV Calculations for LID BMPs 

DMA 
Type/ID 

DMA 
Area 
(square 
feet) 

Post-
Project 
Surface 
Type 

Effective 
Impervious 
Fraction, If 

DMA 
Runoff 
Factor 

DMA 
Areas x 
Runoff 
Factor 

Enter BMP Name / Identifier Here 

Bioretention #5 
 [A]  [B] [C] [A] x [C] 
DMA 5 13888  Roof 1.00 0.89 12388.1 

Design 
Storm 
Depth 
(in) 

Design Capture 
Volume, VBMP 
(cubic feet) 

Proposed 
Volume 
on Plans 
(cubic 
feet) 

DMA 5 115197 Concrete or 
Asphalt 

1.00 0.89  102755.7 

DMA 5 64369 Landscape 0.10 0.11 7110.1 

      

            
            

 193,454  122253.9 0.6 6,113 6,748 

[B], [C] are obtained from Section 2.3.1 of the WQMP Guidance Document 
[E] is obtained from Exhibit A of the WQMP Guidance Document 
[G] is obtained from LID BMP design procedure sheet, placed in Appendix 6 
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Section E: Alternative Compliance (LID Waiver Program) 
LID BMPs are expected to be feasible on virtually all projects. Where LID BMPs have been demonstrated 
to be infeasible as documented in Section D, other Treatment Control BMPs must be used (subject to 
confirmation of LID waiver approval by the Regional Board).  For the project, the following applies: 

 LID Principles and LID BMPs have been incorporated into the site design to fully address all 
Drainage Management Areas. No alternative compliance measures are required for this project 
and thus this Section is not required to be completed. 

- Or    - 

 The following Drainage Management Areas are unable to be addressed using LID BMPs. A site-
specific analysis demonstrating technical infeasibility of LID BMPs has been approved by the 
Regional Board and included in Appendix 5. Additionally, no downstream regional and/or sub-
regional LID BMPs exist or are available for use by the project. The alternative compliance 
measures on the following pages are being implemented to ensure that any pollutant loads 
expected to be discharged by not incorporating LID BMPs, are fully mitigated. 
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Section F: Hydromodification 
F.1 Hydrologic Conditions of Concern (HCOC) Analysis 
The project does not create a Hydrologic Condition of Concern, meeting the criteria for HCOC Exemption 
as shown below: 

 

HCOC EXEMPTION 1: The Priority Development Project disturbs less than one acre. The City of 
Riverside has the discretion to require a Project-Specific WQMP to address HCOCs on projects less 
than one acre on a case by case basis. The disturbed area calculation should include all disturbances 
associated with larger common plans of development. 

 

Does the project qualify for this HCOC Exemption?   Y  N 

 

HCOC EXEMPTION 2: The volume and time of concentration1 of storm water runoff for the post-
development condition is not significantly different from the pre-development condition for a 2-year 
return frequency storm (a difference of 5% or less is considered insignificant) using one of the 
following methods to calculate: 

 Riverside County Hydrology Manual 

 Technical Release 55 (TR-55): Urban Hydrology for Small Watersheds (NRCS 1986), or 
derivatives thereof, such as the Santa Barbara Urban Hydrograph Method 

 Other methods acceptable to the City of Riverside 
 

Does the project qualify for this HCOC Exemption?   Y  N 

Results included in Table F.1 below and hydrologic analysis included in Appendix 7. 
Table F.1 Hydrologic Conditions of Concern Summary 

 2 year – 24 hour 

Pre-condition Post-condition % Difference 

Time of 
Concentration 

INSERT VALUE INSERT VALUE INSERT VALUE 

Flow (CFS) INSERT VALUE INSERT VALUE INSERT VALUE 

Volume (Cubic Feet) INSERT VALUE INSERT VALUE INSERT VALUE 

1 Time of concentration is defined as the time after the beginning of the rainfall when all portions of the drainage basin 
are contributing to flow at the outlet. 
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HCOC EXEMPTION 3: All downstream conveyance channels to an adequate sump (Prado Dam, 
Santa Ana River) that will receive runoff from the project are engineered and regularly 
maintained to ensure design flow capacity; no sensitive stream habitat areas will be adversely 
affected; or are not identified on the Co-Permittees Hydromodification Sensitivity Maps. 

 
Does the project qualify for this HCOC Exemption?   Y  N 

The project drains to existing Magnolia Ave storm drain/La Sierra Channel and eventually connect to 
downstream Temescal Channel to discharges into Prado Dam of Santa Ana River. 

F.2 HCOC Mitigation 
As an alternative to the HCOC Exemption Criteria above, HCOC criteria is considered mitigated if the 
project meets one of the following conditions, as indicated: 

 a. Additional LID BMPS are implemented onsite or offsite to mitigate potential erosion or habitat 
impacts as a result of HCOCs. This can be conducted by an evaluation of site-specific conditions 
utilizing accepted professional methodologies published by entities such as the California 
Stormwater Quality Association (CASQA), the Southern California Coastal Water Research Project 
(SCCRWP), or other Co-Permittee approved methodologies for site-specific HCOC analysis. 

 b. The project is developed consistent with an approved Watershed Action Plan that addresses 
HCOC in Receiving Waters. 

 c. Mimicking the pre-development hydrograph with the post-development hydrograph, for a 2-year 
return frequency storm. Generally, the hydrologic conditions of concern are not significant, if the 
post-development hydrograph is no more than 10% greater than pre-development hydrograph. 
In cases where excess volume cannot be infiltrated or captured and reused, discharge from the 
site must be limited to a flow rate no greater than 110% of the pre-development 2-year peak flow. 

  d. None of the above. 
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Section G: Source Control BMPs 
The following table identifies the potential sources of runoff pollutants for this project and specifies how 
they are addressed through permanent controls and operational BMPs: 
Table G.1 Permanent and Operational Source Control Measures 

Potential Sources of Runoff 
pollutants 

Permanent Structural Source 
Control BMPs 

Operational Source Control BMPs 

On-site storm drain inlets Mark all inlets with the words “Only 
Rain Down the Storm Drain” or 
similar. Catch Basin Markers may be 
available from the Riverside County 
Flood Control and Water District 
Conservation District, call 
951.955.1200 to verify. 

Maintain and periodically repaint or 
replace inlet markings. 
 
Provide stormwater pollution 
prevention information to new site 
owners, lessees, or operators. 
 
See applicable operational BMPs in 
Fact Sheet SC-44, “Drainage System 
Maintenance,” in the CASQA 
Stormwater Quality Handbook at 
www.cabmphandbooks.com 
Include the following in less 
agreements: “Tenants shall not 
allow anyone to discharge anything 
to storm drains or to store or 
deposit materials so as to create a 
potential discharge to storm drains” 

Landscape/ Outdoor Pesticide The final landscape plans will 
accomplish all of the following: 

Preserve existing native trees, 
shrubs, and ground cover to the 
maximum extent possible. 

Design landscaping to minimize 
irrigation and runoff, to promote 
surface infiltration where 
appropriate, and to minimize the 
use of fertilizers and pesticides that 
can contribute to stormwater 
pollution. 

Consider using pest-resistant plants, 
especially adjacent to hardscape. 

Maintain landscaping using 
minimum or no pesticides. 
 
See applicable operational BMPs in 
“What you should know for 
Landscaping and Gardening” at 
http://rcflood.org/stormwater 
 
Provide IPM information to new 
owners, leasees and operators.  

Refuse Area (Recreational area) Signs will be posted on or near 
dumpsters with words “Do not 
dump hazardous materials here” 
or similar. 

Weekly inspection and litter pick up 
will be implemented. Adequate 
number of receptacles will be 
provided and regularly inspected for 
repair or replacement of leaky 
receptacles. Signs will be posted 
prohibiting or preventing of 
dumping of liquid or hazardous 
materials.  
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See fact Sheet SC-34. “waste 
Handling and Disposal” in the 
CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks 

Roofing, gutters and trim Avoid roofing, gutters, and trim 
made of copper or other 
unprotected metals that may leach 
runoff 

Repair and clean gutters, repair 
leaks 

Plazas, sidewalks, and parking 
lots. 

Periodic sweeping of sidewalks Sweep plazas, sidewalks, and 
parking lots regularly to prevent 
accumulation of litter and debris. 
Collect debris from pressure 
washing to prevent entry into 
the storm drain system. Collect 
washwater containing any 
cleaning agent or degreaser and 
discharge to the sanitary sewer 
not to a storm drain. 

 

Section H: Construction Plan Checklist 
Table H.1 Construction Plan Cross-reference 

BMP No. 
or ID 

BMP Identifier and Description Plan Sheet 
Number(s) 

Latitude / Longitude 

DMA 1 Bioretention Basin #1 Grading Sheet 6 33°54'13.66"N 117°28'7.70"W 

DMA 2 Bioretention Basin #2 Grading Sheet 6 33°54'13.94"N 117°28'13.80"W 

DMA 3 Bioretention Basin #3 Grading Sheet 6 33°54'18.14"N 117°28'14.26"W 

DMA 4 Bioretention Basin #4 Grading Sheet 6 33°54'20.84"N 117°28'16.46"W 

DMA 5 Bioretention Basin #5 Grading Sheet 5 33°54'23.13"N 117°28'13.51"W 
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Section I: Operation, Maintenance and Funding 
As required by the City of Riverside, the following Operation, Maintenance and Funding details are 
provided as summarized: 

1. A means to finance and implement facility maintenance in perpetuity, including replacement 
cost.  

2. Acceptance of responsibility for maintenance from the time the BMPs are constructed until 
responsibility for operation and maintenance is legally transferred. 

3. An outline of general maintenance requirements for the Stormwater BMPs selected. 

4. Figures delineating and designating pervious and impervious areas, location, and type of 
Stormwater BMP, and tables of pervious and impervious areas served by each facility. 

5. A separate list and location of self-retaining areas or areas addressed by LID Principles that do 
not require specialized O&M or inspections but will require typical landscape maintenance as 
noted in Chapter 5, pages 85-86, in the WQMP Guidance. 

See Appendix 9 for a detailed Stormwater BMP Operation and Maintenance Plan that sets forth a 
maintenance schedule for each of the Stormwater BMPs built on site, and an agreement assigning 
responsibility for maintenance and providing for inspections and certification. 

 

Maintenance Mechanism: The Developer will be responsible for the implementation, operation and 
maintenance of this WQMP until formation of HOA and proper turnover to 
Owner. 

Will the proposed BMPs be maintained by a Home Owners’ Association (HOA) or Property Owners 
Association (POA)? 

 Y  N 
 

Kaiser Permanente will be responsible for the implementation, O&M of the BMPs. 

Operation and Maintenance Plan and Maintenance Mechanism is included in Appendix 9. Educational 
materials for those personnel that will be maintaining the proposed BMPs within this Project-Specific 
WQMP are included in Appendix 10. 
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Appendix 1:  Maps and Site Plans 
Location Map, WQMP Site Plan and Receiving Waters Map 
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Appendix 2:  Construction Plans 
Grading and Drainage Plans 
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Appendix 3:  Soils Information 
Geotechnical Study and Other Infiltration Testing Data 

 



FIGURE 14
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Project : Project No. : Date : 2/12/2020

P-1 Tested by :

72

Length Width

6.5

Trial No. Start Time Stop Time Time Interval
(min.)

Initial Depth 
to Water 

(in.)

Final Depth to 
Water 
(in.)

Change in 
Water Level 

(in.)

Greater than 
or Equal to 6" 

? (Y/N)

1 9:00 AM 9:25 AM 25 12.0 30.0 18.0 Y

2 9:25 AM 9:40 AM 15 13.2 27.6 14.4 Y

t Ho Hf H

Trial No. Start Time Stop Time Time Interval
(min.)

Initial Water 
Height 

(inches)

Final Water 
Height 

(inches)

Change in 
Water Level 

(inches)

Tested 
Infiltration 

Rate
1 9:40 AM 9:50 AM 10 58.20 50.40 7.80 1.36

2 9:50 AM 10:00 AM 10 60.00 54.00 6.00 1.00

3 10:00 AM 10:10 AM 10 60.00 55.20 4.80 0.79

4 10:10 AM 10:20 AM 10 60.00 55.20 4.80 0.79

5 10:20 AM 10:30 AM 10 60.00 55.20 4.80 0.79

6 10:30 AM 10:40 AM 10 61.20 56.40 4.80 0.77

7

8

9

10

11

12

13

14
15

Infiltration Rate with a factor of safety of 3 = 0.3 inch /hr

Sandy Soil Criteria Test*

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for 
an additional hour with measurements taken every 10 minutes. Otherwise, pre-soak overnight. Obtain at least twelve 
measurements per hole over at least six hours (approximately 30 minute intervals) with a precision of at least 0.25".

Test Hole Dimension (inches)

Diameter (if round) (inches) = Sides (if rectangular) =

Test Hole No.: DHC
Depth of Test Hole, DT (in): USCS Soil Classification : CL

Infiltration Rate Calculation Sheet
Kaiser Riverside Medical Cntr 190919.3

DDDDDRDRDR10:40 AM10:40 AM 101

DRDRA
30 AMM 1010

DRRARAAMAM 1010RRARA1010

RARAF10 60.060.

RAAF58.2058.20AFAFTnitial Water 
Height 

ches)

Wat

AFTFTHo Hf

ess th
e-soak 

tervals) with

FTFTFT
AFAF

RARARA
DRDRDDD



Project : Project No. : Date : 2/12/2020

P-2 Tested by :

78

Length Width

6.5

Trial No. Start Time Stop Time Time Interval
(min.)

Initial Depth 
to Water 

(in.)

Final Depth to 
Water 
(in.)

Change in 
Water Level 

(in.)

Greater than 
or Equal to 6" 

? (Y/N)

1 10:55 AM 11:20 AM 25 12.0 30.0 18.0 Y

2 11:20 AM 11:45 AM 25 13.2 31.8 18.6 Y

t Ho Hf H

Trial No. Start Time Stop Time Time Interval
(min.)

Initial Water 
Height 

(inches)

Final Water 
Height 

(inches)

Change in 
Water Level 

(inches)

Tested 
Infiltration 

Rate
1 11:50 AM 12:00 PM 10 60.00 48.00 12.00 2.10

2 12:02 PM 12:12 PM 10 70.80 54.00 16.80 2.56

3 12:12 PM 12:22 PM 10 67.20 51.60 15.60 2.49

4 12:22 PM 12:32 PM 10 67.20 54.00 13.20 2.07

5 12:32 PM 12:42 PM 10 66.00 54.00 12.00 1.90

6 12:42 PM 12:52 PM 10 68.40 54.00 14.40 2.23

7

8

9

10

11

12

13

14
15

Infiltration Rate with a factor of safety of 3 = 0.7 inch /hr

Infiltration Rate Calculation Sheet
Kaiser Riverside Medical Cntr 190919.3

Test Hole No.: DHC
Depth of Test Hole, DT (in): USCS Soil Classification : CL

Sandy Soil Criteria Test*

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for 
an additional hour with measurements taken every 10 minutes. Otherwise, pre-soak overnight. Obtain at least twelve 
measurements per hole over at least six hours (approximately 30 minute intervals) with a precision of at least 0.25".

Test Hole Dimension (inches)

Diameter (if round) (inches) = Sides (if rectangular) =

DDDDDRDRDR12:52 PM12:52 PM 101

DRDRA
42 PMM 1010

DRRARAMM 1010RRARA1010

RARAF10 70.870.

RAAF60.0060.00AFAFTnitial Water 
Height 

ches)

Wat

AFTFTHo Hf

ess th
e-soak 

tervals) with

FTFTFT
AFAF

RARARA
DRDRDDD



Project : Project No. : Date : 2/13/2020

P-3 Tested by :

72

Length Width

6.5

Trial No. Start Time Stop Time Time Interval
(min.)

Initial Depth 
to Water 

(in.)

Final Depth to 
Water 
(in.)

Change in 
Water Level 

(in.)

Greater than 
or Equal to 6" 

? (Y/N)

1 7:00 AM 7:25 AM 25 15.6 50.4 34.8 Y

2 7:25 AM 7:50 AM 25 14.4 48.0 33.6 Y

t Ho Hf H

Trial No. Start Time Stop Time Time Interval
(min.)

Initial Water 
Height 

(inches)

Final Water 
Height 

(inches)

Change in 
Water Level 

(inches)

Tested 
Infiltration 

Rate
1 7:52 AM 8:02 AM 10 63.00 34.80 28.20 5.44

2 8:02 AM 8:12 AM 10 63.60 44.40 19.20 3.37

3 8:12 AM 8:22 AM 10 64.80 45.60 19.20 3.29

4 8:22 AM 8:32 AM 10 62.40 46.80 15.60 2.71

5 8:32 AM 8:42 AM 10 63.60 50.40 13.20 2.20

6 8:42 AM 8:52 AM 10 63.60 51.00 12.60 2.08

7

8

9

10

11

12

13

14
15

Infiltration Rate with a factor of safety of 3 = 0.7 inch /hr

Sandy Soil Criteria Test*

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for 
an additional hour with measurements taken every 10 minutes. Otherwise, pre-soak overnight. Obtain at least twelve 
measurements per hole over at least six hours (approximately 30 minute intervals) with a precision of at least 0.25".

Test Hole Dimension (inches)

Diameter (if round) (inches) = Sides (if rectangular) =

Test Hole No.: DHC
Depth of Test Hole, DT (in): USCS Soil Classification : CL

Infiltration Rate Calculation Sheet
Kaiser Riverside Medical Cntr 190919.3

DDDDDRDRDR8:52 AM8:52 AM 101

DRDRA
42 AMM 1010

DRRARAAMAM 1010RRARA1010

RARAF10 63.663.

RAAF63.0063.00AFAFTnitial Water 
Height 

ches)

Wat

AFTFTHo Hf

ess th
e-soak 

tervals) with

FTFTFT
AFAF

RARARA
DRDRDDD



Project : Project No. : Date : 2/13/2020

P-4 Tested by :

72

Length Width

6.5

Trial No. Start Time Stop Time Time Interval
(min.)

Initial Depth 
to Water 

(in.)

Final Depth to 
Water 
(in.)

Change in 
Water Level 

(in.)

Greater than 
or Equal to 6" 

? (Y/N)

1 8:50 AM 9:15 AM 25 12.0 33.6 21.6 Y

2 9:15 AM 9:40 AM 25 13.2 35.4 22.2 Y

t Ho Hf H

Trial No. Start Time Stop Time Time Interval
(min.)

Initial Water 
Height 

(inches)

Final Water 
Height 

(inches)

Change in 
Water Level 

(inches)

Tested 
Infiltration 

Rate
1 9:41 AM 9:51 AM 10 68.40 50.40 18.00 2.88

2 9:51 AM 10:01 AM 10 67.20 50.40 16.80 2.71

3 10:01 AM 10:11 AM 10 64.80 49.20 15.60 2.59

4 10:11 AM 10:21 AM 10 63.60 50.40 13.20 2.20

5 10:21 AM 10:31 AM 10 66.00 52.20 13.80 2.22

6 10:31 AM 10:41 AM 10 64.80 51.00 13.80 2.26

7

8

9

10

11

12

13

14
15

Infiltration Rate with a factor of safety of 3 = 0.8 inch /hr

Infiltration Rate Calculation Sheet
Kaiser Riverside Medical Cntr 190919.3

Test Hole No.: DHC
Depth of Test Hole, DT (in): USCS Soil Classification : CL

Sandy Soil Criteria Test*

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for 
an additional hour with measurements taken every 10 minutes. Otherwise, pre-soak overnight. Obtain at least twelve 
measurements per hole over at least six hours (approximately 30 minute intervals) with a precision of at least 0.25".

Test Hole Dimension (inches)

Diameter (if round) (inches) = Sides (if rectangular) =

DDDDDRDRDR10:41 AM10:41 AM 101

DRDRA
31 AMM 1010

DRRARAAMAM 1010RRARA1010

RARAF10 67.267.

RAAF68.4068.40AFAFTnitial Water 
Height 

ches)

Wat

AFTFTHo Hf

ess th
e-soak 

tervals) with

FTFTFT
AFAF

RARARA
DRDRDDD



Project : Project No. : Date : 2/13/2020

P-5 Tested by :

72

Length Width

6.5

Trial No. Start Time Stop Time Time Interval
(min.)

Initial Depth 
to Water 

(in.)

Final Depth to 
Water 
(in.)

Change in 
Water Level 

(in.)

Greater than 
or Equal to 6" 

? (Y/N)

1 11:38 AM 12:03 PM 25 14.4 45.0 30.6 Y

2 12:03 PM 12:28 PM 25 10.8 38.4 27.6 Y

t Ho Hf H

Trial No. Start Time Stop Time Time Interval
(min.)

Initial Water 
Height 

(inches)

Final Water 
Height 

(inches)

Change in 
Water Level 

(inches)

Tested 
Infiltration 

Rate
1 12:29 PM 12:39 PM 10 64.80 38.40 26.40 4.84

2 12:39 PM 12:49 PM 10 64.20 41.40 22.80 4.08

3 12:49 PM 12:59 PM 10 63.00 36.60 26.40 5.01

4 12:59 PM 1:09 PM 10 66.00 54.00 12.00 1.90

5 1:09 PM 1:19 PM 10 65.40 53.40 12.00 1.92

6 1:19 PM 1:29 PM 10 63.00 53.40 9.60 1.56

7

8

9

10

11

12

13

14
15

Infiltration Rate with a factor of safety of 3 = 0.5 inch /hr

Sandy Soil Criteria Test*

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for 
an additional hour with measurements taken every 10 minutes. Otherwise, pre-soak overnight. Obtain at least twelve 
measurements per hole over at least six hours (approximately 30 minute intervals) with a precision of at least 0.25".

Test Hole Dimension (inches)

Diameter (if round) (inches) = Sides (if rectangular) =

Test Hole No.: DHC
Depth of Test Hole, DT (in): USCS Soil Classification : CL

Infiltration Rate Calculation Sheet
Kaiser Riverside Medical Cntr 190919.3

DDDDDRDRDR1:29 PM1:29 PM 101

DRDRA
19 PMM 1010

DRRARAMM 1010RRARA1010

RARAF10 64.264.

RAAF64.8064.80AFAFTnitial Water 
Height 

ches)

Wat

AFTFTHo Hf

ess th
e-soak 

tervals) with

FTFTFT
AFAF

RARARA
DRDRDDD
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Appendix 4:  Historical Site Conditions 
Phase I Environmental Site Assessment or Other Information on Past Site Use 

 

N/A
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Appendix 5:  LID Infeasibility 
LID Technical Infeasibility Analysis 

 

Not Applicable
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Appendix 6:  BMP Design Details 
BMP Sizing, Design Details and other Supporting Documentation 

 



Date

D85= 0.60 inches

DMA 
Type/ID

DMA Area 
(square feet)

Post-Project Surface 
Type

Effective 
Imperivous 
Fraction, If

DMA 
Runoff 
Factor

DMA Areas x 
Runoff Factor

Design 
Storm 

Depth (in) 

Design Capture 
Volume, VBMP 

(cubic feet)

Proposed 
Volume on 
Plans (cubic 

feet)

DMA 
1/Roof

76131 Roofs 1 0.89 67908.9

DMA 1/AC 55346 Concrete or Asphalt 1 0.89 49368.6

DMA 1/ 
Landscape

29721 Ornamental 
Landscaping 

0.1 0.11 3282.9

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

161198 120560.4 0.60 6028 6202

Notes: 

Total

Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP

BMP Identification

BMP NAME / ID DMA 1 / BF-1
Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E

Designed by Prasad Kasturi Case No
Company Project Number/Name

Santa Ana Watershed - BMP Design Volume, VBMP
(Rev. 10-2011)

   Legend:
Required Entries    

Calculated Cells     
(Note this worksheet shall only  be used in conjunction with BMP designs from the LID BMP Design Handbook ) 

Company Name Michael Baker International 2/13/2020



Date

D85= 0.60 inches

DMA 
Type/ID

DMA Area 
(square feet)

Post-Project Surface 
Type

Effective 
Imperivous 
Fraction, If

DMA 
Runoff 
Factor

DMA Areas x 
Runoff Factor

Design 
Storm 

Depth (in) 

Design Capture 
Volume, VBMP 

(cubic feet)

Proposed 
Volume on 
Plans (cubic 

feet)

DMA 2/AC 89365 Concrete or Asphalt 1 0.89 79713.6

DMA 2/ 
Landscape

31162 Ornamental 
Landscaping 

0.1 0.11 3442.1

1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

120527 83155.7 0.60 4157.8 4428

Notes: 

Total

Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP

BMP Identification

BMP NAME / ID DMA 2/ BF-2
Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E

Designed by Prasad Kasturi Case No
Company Project Number/Name

Santa Ana Watershed - BMP Design Volume, VBMP
(Rev. 10-2011)

   Legend:
Required Entries    

Calculated Cells     
(Note this worksheet shall only  be used in conjunction with BMP designs from the LID BMP Design Handbook ) 

Company Name Michael Baker International 2/13/2020



Date

D85= 0.60 inches

DMA 
Type/ID

DMA Area 
(square feet)

Post-Project Surface 
Type

Effective 
Imperivous 
Fraction, If

DMA 
Runoff 
Factor

DMA Areas x 
Runoff Factor

Design 
Storm 

Depth (in) 

Design Capture 
Volume, VBMP 

(cubic feet)

Proposed 
Volume on 
Plans (cubic 

feet)

DMA 
3/Roof

35376 Roofs 1 0.89 31555.4

DMA 3/AC 52291 Concrete or Asphalt 1 0.89 46643.6

DMA 3/ 
Landscape

40836 Ornamental 
Landscaping 

0.1 0.11 4510.7

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

128503 82709.7 0.60 4135.5 5196

Notes: 

Total

Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP

BMP Identification

BMP NAME / ID DMA 3 / BF-3
Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E

Designed by Prasad Kasturi Case No
Company Project Number/Name

Santa Ana Watershed - BMP Design Volume, VBMP
(Rev. 10-2011)

   Legend:
Required Entries    

Calculated Cells     
(Note this worksheet shall only  be used in conjunction with BMP designs from the LID BMP Design Handbook ) 

Company Name Michael Baker International 2/13/2020



Date

D85= 0.60 inches

DMA 
Type/ID

DMA Area 
(square feet)

Post-Project Surface 
Type

Effective 
Imperivous 
Fraction, If

DMA 
Runoff 
Factor

DMA Areas x 
Runoff Factor

Design 
Storm 

Depth (in) 

Design Capture 
Volume, VBMP 

(cubic feet)

Proposed 
Volume on 
Plans (cubic 

feet)

DMA 
4/Roof

5079 Roofs 1 0.89 4530.5

DMA 4/AC 50706 Concrete or Asphalt 1 0.89 45229.8

DMA 4/ 
Landscape

17567 Ornamental 
Landscaping 

0.1 0.11 1940.4

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

73352 51700.7 0.60 2585 4238

Notes: 

Total

Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP

BMP Identification

BMP NAME / ID DMA 4 / BF-4
Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E

Designed by Prasad Kasturi Case No
Company Project Number/Name

Santa Ana Watershed - BMP Design Volume, VBMP
(Rev. 10-2011)

   Legend:
Required Entries    

Calculated Cells     
(Note this worksheet shall only  be used in conjunction with BMP designs from the LID BMP Design Handbook ) 

Company Name Michael Baker International 2/13/2020



Date

D85= 0.60 inches

DMA 
Type/ID

DMA Area 
(square feet)

Post-Project Surface 
Type

Effective 
Imperivous 
Fraction, If

DMA 
Runoff 
Factor

DMA Areas x 
Runoff Factor

Design 
Storm 

Depth (in) 

Design Capture 
Volume, VBMP 

(cubic feet)

Proposed 
Volume on 
Plans (cubic 

feet)

DMA 
5/Roof

13888 Roofs 1 0.89 12388.1

DMA 5/AC 115197 Concrete or Asphalt 1 0.89 102755.7

DMA 5/ 
Landscape

64369 Ornamental 
Landscaping 

0.1 0.11 7110.1

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

193454 122253.9 0.60 6112.7 6748

Notes: 

Total

Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP

BMP Identification

BMP NAME / ID DMA 5 / BF-5
Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E

Designed by Prasad Kasturi Case No
Company Project Number/Name

Santa Ana Watershed - BMP Design Volume, VBMP
(Rev. 10-2011)

   Legend:
Required Entries    

Calculated Cells     
(Note this worksheet shall only  be used in conjunction with BMP designs from the LID BMP Design Handbook ) 

Company Name Michael Baker International 2/13/2020
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Appendix 7:  Hydromodification 
Supporting Detail Relating to Hydrologic Conditions of Concern 

 

N/A
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Appendix 8:  Source Control 
Pollutant Sources/Source Control Checklist 
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Appendix 9:  O&M 
Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms 

 

Will be provided in Final WQMP Report



- 32 - 
 

Appendix 10:  Educational Materials 
BMP Fact Sheets, Maintenance Guidelines and Other End-User BMP Information 



























stormwater runoff?

is stormwater runoff
a problem?

The effects of pollution

Stormwater runoff occurs when precipitation
from rain or snowmelt flows over the ground.
Impervious surfaces like driveways, sidewalks,
and streets prevent stormwater from
naturally soaking into the ground.

Polluted stormwater runoff can have
many adverse effects on plants, fish,
animals, and people.

Sediment can cloud the water
and make it difficult or
impossible for aquatic plants to
grow. Sediment also can

.

�

destroy aquatic habitats

Excess nutrients can cause
algae blooms. When algae die,
they sink to the bottom and decompose
in a process that removes oxygen from
the water. Fish and other aquatic
organisms can’t exist in water with low
dissolved oxygen levels.

Bacteria and other pathogens can wash
into swimming areas and create health
hazards, often making beach closures
necessary.

Debris—plastic bags, six-pack rings, bottles, and
cigarette butts—washed into waterbodies can choke, suffo
disable aquatic life like ducks, fish, turtles, and birds.

�

�

�

AftertheStor
For more information contact:

WHEN IT RAINS
IT DRAINS



Pet waste
Pet waste can be
a major source of
bacteria and
excess nutrients
in local waters.

� When walking
your pet,
remember to pick up the
waste and dispose of it
properly. Flushing pet
waste is the best disposal
method. Leaving pet waste
on the ground increases
public health risks by
allowing harmful bacteria
and nutrients to wash into
the storm drain and
eventually into local
waterbodies.

Septic
systems
Leaking and
poorly
maintained
septic
systems release nutrients and
pathogens (bacteria and
viruses) that can be picked up
by stormwater and discharged
into nearby waterbodies.
Pathogens can cause public
health problems and
environmental concerns.

rs

ns
ash

h
ns and contribute

organic matter to streams.

em onto the ground or into storm drains.

�

recycles its wastewater, or wash your car on
your yard so the water infiltrates into the
ground.

Repair leaks and dispose of used auto fluids
and batteries at designated drop-off or
recycling locations.

ater your lawn. Consider
er hose instead of a

es and fertilizers
hen use is necessary, use
cals in the recommended
e organic mulch or safer
methods whenever

mulch yard waste. Don’t
e street or sweep it into
or streams.

of dirt or mulch being
scaping projects.

�

�

Inspect your system every
3 years and pump your
tank as necessary (every 3
to 5 years).

Don't dispose of
household hazardous
waste in sinks or toilets.

Dirt, oil, and debris that collect in
parking lots and paved areas can be
washed into the storm sewer system
and eventually enter local
waterbodies.

�

�

�

Sweep up litter and debris from
sidewalks, driveways and parking lots,
especially around storm drains.

Cover grease storage and dumpsters
and keep them clean to avoid leaks.

Report any chemical spill to the local
hazardous waste cleanup team.
They’ll know the best way to keep
spills from harming the environment.

Erosion controls that aren’t maintained can cause
excessive amounts of sediment and debris to be
carried into the stormwater system. Construction
vehicles can leak fuel, oil, and other harmful fluids
that can be picked up by stormwater and
deposited into local waterbodies.

�

�

�

Divert stormwater away from disturbed or
exposed areas of the construction site.

Install silt fences, vehicle mud removal areas,
vegetative cover, and other sediment and
erosion controls  and properly maintain them,
especially after rainstorms.

Prevent soil erosion by minimizing disturbed
areas during construction projects, and seed
and mulch bare areas as soon as possible.

Lack of vegetation on streambanks can lead to erosion. Overgrazed pastures can also
contribute excessive amounts of sediment to local waterbodies. Excess fertilizers and
pesticides can poison aquatic animals and lead to destructive algae blooms. Livestock in
streams can contaminate waterways with bacteria, making them unsafe for human contact.

�

�

�

�

�

Keep livestock away from streambanks and provide
them a water source away from waterbodies.

Store and apply manure away from waterbodies and in
accordance with a nutrient management plan.

Vegetate riparian areas along waterways.

Rotate animal grazing to prevent soil erosion in fields.

Apply fertilizers and pesticides according to label

Permeable Pavement

Rain Barrels

Rain Gardens and
Grassy Swales

Vegetated Filter Strips

—Tradition
asphalt don’t allow water to soak 
Instead these surfaces rely on sto
divert unwanted water. Permeable
systems allow rain and snowmelt 
decreasing stormwater runoff.

—You can
collect rainwater from
rooftops in mosquito-
proof containers. The
water can be used later on
lawn or garden areas.

—Specially
designed areas planted
with native plants can provide nat

rainwa
and so
ground
roofto
areas 
into th
than in

—Filter s
native grass or plants created alon
streams. They trap the pollutants 
picks up as it flows across drivewa

mercial

Constr
ure Automotive

Facilities
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Project Specific Water Quality Management Plan 
A Template for Projects located within the Santa Ana Watershed Region of Riverside County  
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Section A: Project and Site Information  

The Magnolia Avenue offsite parking lot is located at 10801 Magnolia Ave, Riverside CA 92505. The 

existing undeveloped lot is adding a parking lot, landscaping, and a bioretention basin. The total 

disturbed area is about 1.36 acres. Total impervious cover will be increased compared to the existing 

condition. The project location is also in hydromodification exemption area of the County. 

PROJECT INFORMATION 

Type of Project: Parking Lot 

Ward Area: Ward 6 

Community Name: La Sierra 

Development Name: Kaiser Permanente Riverside – Magnolia Lot 

PROJECT LOCATION 

Latitude & Longitude (DMS): 33°54'22.93"N 117°28'18.49"W 

Project Watershed and Sub-Watershed: Santa Ana; Santa Ana River, Reach 3 

APN(s): 142-293-028  

Map Book and Page No.: MB 11/42-50 

PROJECT CHARACTERISTICS 

Proposed or Potential Land Use(s) Parking Lot 

Proposed or Potential SIC Code(s) 7521 

Area of Impervious Project Footprint (SF) 42,560 

Total Area of proposed Impervious Surfaces within the Project Limits (SF)/or Replacement 42,560 

Does the project consist of offsite road improvements?  Y  N 

Does the project propose to construct unpaved roads?  Y  N 

Is the project part of a larger common plan of development (phased project)?  Y  N 

EXISTING SITE CHARACTERISTICS 

Total area of existing Impervious Surfaces within the project limits (SF) 0 

Is the project located within any MSHCP Criteria Cell?  Y  N 

If so, identify the Cell number: N/A 

Are there any natural hydrologic features on the project site?  Y  N 

Is a Geotechnical Report attached?  Y  N 

If no Geotech. Report, list the NRCS soils type(s) present on the site (A, B, C and/or D) Type B 

What is the Water Quality Design Storm Depth for the project? 0.60 inches 

A.1 Maps and Site Plans 

Appendix 1 includes a map of the local vicinity and existing site. In addition, WQMP Site Plan, located in 

Appendix 1, includes the following: 

 

• Drainage Management Areas 

• Proposed Structural BMPs 

• Drainage Path 

• Drainage Infrastructure, Inlets, Overflows 

• Source Control BMPs 

• Buildings, Roof Lines, Downspouts 

• Impervious Surfaces 

• Standard Labeling 
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A.2 Receiving Waters 
In order of upstream to downstream, the receiving waters that the project site is tributary to are as 

follows. A map of the receiving waters is included in Appendix 1.  

 
Table A.1 Identification of Receiving Waters 

Receiving Waters 
Hydrologic 

Unit 

EPA Approved 

303(d) List 

Impairments 

Designated  

Beneficial Uses 

Proximity to RARE  

Beneficial Use 

La Sierra Channel 801.25 N/A REC2, WARM, WILD 10 Miles 

Arlington Channel 801.25 N/A REC2, WARM, WILD  10 MIles 

Temescal Creek Reach 1a 801.25 N/A REC2, WARM, WILD 10 Miles 

Prado Basin Management 

Zone 
802.21 PH REC1, REC2, WARM, WILD, RARE N/A 

 

A.3 Additional Permits/Approvals required for the Project: 
Table A.2 Other Applicable Permits 

Agency Permit Required 

State Department of Fish and Game, 1602 Streambed Alteration Agreement  Y  N 

State Water Resources Control Board, Clean Water Act (CWA) Section 401 Water Quality Cert.  Y  N 

US Army Corps of Engineers, CWA Section 404 Permit  Y  N 

US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion  Y  N 

Statewide Construction General Permit Coverage  Y  N 

Statewide Industrial General Permit Coverage  Y  N 

Western Riverside MSHCP Consistency Approval (e.g., JPR, DBESP)  Y  N 

Other (please list in the space below as required) 

City of Riverside Conditional Use Permit 

City of Riverside Design Review 

City of Riverside Building Permit 

City of Riverside Grading Permit 

City of Riverside Construction Permit 

 Y

 Y

 Y

 Y

 Y 

 N

 N

 N

 N

 N 
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Section B: Optimize Site Utilization (LID Principles) 

Site Optimization 

Does the project identify and preserve existing drainage patterns? If so, how? If not, why? 

Yes. Existing conditions drainage patterns will be preserved and maintained in the proposed condition. The 

project site is graded to convey sheet flow across the parking lot to the Southwest, as in the existing 

condition. The proposed project will not divert drainage areas to new outfalls.  

Does the project identify and protect existing vegetation? If so, how? If not, why? 

Yes. The project will preserve existing vegetation to the maximum extent possible. Given that the project 

will develop the existing undeveloped lot into a parking facility, very little vegetation will be preserved. 

Does the project identify and preserve natural infiltration capacity? If so, how? If not, why? 

No. The soils report shows low infiltrating capacity, 0.3 inches per hour, on-site. 

Does the project identify and minimize impervious area? If so, how? If not, why? 

Yes. The project will minimize the incorporation of impervious areas to the maximum extent possible. 

However, the proposed parking lot will introduce a significant amount of new impervious areas, compared 

to the existing condition. 

Does the project identify and disperse runoff to adjacent pervious areas? If so, how? If not, why? 

No. Runoff will be directed to a biofiltration basin for water quality treatment and flow control.  
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Section C: Delineate Drainage Management Areas 

(DMAs) 

Table C.1 DMA Classifications 

DMA Name or ID Surface Type(s) Area (Sq. Ft.) DMA Type 

DMA-1 Concrete or Asphalt 42,560 Type D 

Landscape 13,941 
 

Table C.2 Type ‘A’, Self-Treating Areas 

DMA Name or ID Area (Sq. Ft.) Stabilization Type Irrigation Type (if any) 

DMA-2 2726 <5% Slope Landscape 

 

Table C.3 Type ‘B’, Self-Retaining Areas 

Self-Retaining Area 

Type ‘C’ DMAs that are draining to the Self-Retaining 

Area 

DMA 

Name/ ID 

Post-project  

surface type 

Area 

(square 

feet) 

Storm 

Depth 

(inches)  
DMA Name / 

ID 

[C] from Table C.4 = 

Required Retention Depth 

(inches) 

[A] [B] [C] [D] 

N/A    N/A   

��� = ��� +
��� ∙ ���

�	�
 

Table C.4 Type ‘C’, Areas that Drain to Self-Retaining Areas 

DMA Receiving Self-Retaining DMA 

D
M

A
 N

a
m

e
/ 

ID
 

A
re

a
  

(s
q

u
a

re
 f

e
e

t)
 

P
o

st
-p

ro
je

ct
  

su
rf

a
ce

 t
y

p
e

 

R
u

n
o

ff
 

fa
ct

o
r 

Product 

DMA name /ID 

Area (square 

feet) Ratio  

[A] [B] [C] = [A] x [B]  [D] [C]/[D] 

N/A     N/A   

 

Table C.5 Type ‘D’, Areas Draining to BMPs 

DMA Name or ID BMP Name or ID 

DMA-1 BR-1 Bioretention with outlet risers and underdrains 
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Section D: Implement LID BMPs 

D.1 Infiltration Applicability  

Is there an approved downstream ‘Highest and Best Use’ for stormwater runoff (ref: Chapter 2.4.4 of the 

WQMP Guidance Document)?   Y  N 

 

Geotechnical Report 

A Geotechnical Report is required by the City of Riverside to confirm present and past site characteristics 

that may affect the use of Infiltration BMPs, see Appendix 3. 

Is this project classified as a small project consistent with the requirements of Chapter 2 of the WQMP 

Guidance Document?    Y  N 

Infiltration Feasibility 

Table D.1 Infiltration Feasibility 

Does the project site… YES NO 

…have any DMAs with a seasonal high groundwater mark shallower than 10 feet?  X 

          If Yes, list affected DMAs:   

…have any DMAs located within 100 feet of a water supply well?  X 

          If Yes, list affected DMAs:   

…have any areas identified by the geotechnical report as posing a public safety risk where infiltration of stormwater 

could have a negative impact? 

 X 

          If Yes, list affected DMAs:   

…have measured in-situ infiltration rates of less than 1.6 inches / hour? X  

          If Yes, list affected DMAs: Project site is generally located on an area with small infiltration capability, 0.3 

inches/hr. All DMA’s will be affected. 

  

…have significant cut and/or fill conditions that would preclude in-situ testing of infiltration rates at the final 

infiltration surface? 

 X 

          If Yes, list affected DMAs:   

…geotechnical report identify other site-specific factors that would preclude effective and safe infiltration?  X 

          Describe here: slight collapse potential   
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D.2 Harvest and Use Assessment 

The following conditions apply: 

☐ Reclaimed water will be used for the non-potable water demands for the project. 

☐ Downstream water rights may be impacted by Harvest and Use as approved by the Regional 

Board (verified with the City of Riverside). 

☐ The Design Capture Volume will be addressed using Infiltration Only BMPs. (Harvest and Use 

BMPs are still encouraged, but are not required as the Design Capture Volume will be infiltrated 

or evapotranspired). 

☒ None of the above. 

Harvest and Use BMPs need to be assessed for the site.  

 

Irrigation Use Feasibility 

Step 1: Total Area of Irrigated Landscape: 0.38 ac 

 Type of Landscaping (Conservation Design or Active Turf): Conservation Design 

Step 2: Total Area of Impervious Surfaces: 0.98 ac 

Step 3: The project EIATIA factor: 0.79 

Step 4: Minimum required irrigated area: 0.77 ac 

Step 5:  

Minimum required irrigated area (Step 4) Available Irrigated Landscape (Step 1) 

0.77 ac 0.38 ac 
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Toilet Use Feasibility 

Not applicable to project given the nature of the proposed improvements 

Step 1: Projected Number of Daily Toilet Users: n/a 

 Project Type: Commercial/Parking Lot 

Step 2: Total Area of Impervious Surfaces: n/a 

Step 3: The project TUTIA factor: n/a 

Step 4: Minimum number of toilet users: n/a 

Step 5:  

Minimum required Toilet Users (Step 4) Projected number of toilet users (Step 1) 

n/a n/a 

 

Other Non-Potable Use Feasibility 

Not applicable to project given the nature of the proposed improvements 

Step 1: Average Daily Demand: n/a 

Step 2: Total Area of Impervious Surfaces: n/a 

Step 3: The project factor: n/a 

Step 4: Minimum required use: n/a 

Step 5:  

Minimum required non-potable use (Step 4) Projected average daily use (Step 1) 

n/a n/a 

 

 

D.3 Bioretention and Biotreatment Assessment 

Other LID Bioretention and Biotreatment BMPs as described in Chapter 2.4.7 of the WQMP Guidance 

Document are feasible on nearly all development sites with sufficient advance planning. 

For the project, the following applies: 

☒ LID Bioretention/Biotreatment BMPs will be used for some or all DMAs of the project as noted 

below in Section D.4  

☐ A site-specific analysis demonstrating the technical infeasibility of all LID BMPs has been 

performed and is included in Appendix 5.  

 

☐ None of the above. 
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D.4 Feasibility Assessment Summaries 
 
Table D.2 LID Prioritization Summary Matrix 

DMA 

Name/ID 

LID BMP Hierarchy No LID 

(Alternative 

Compliance) 1. Infiltration 2. Harvest and use 3. Bioretention 4. Biotreatment 

DMA 1       
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D.5 LID BMP Sizing  

 
Table D.3 DCV Calculations for LID BMPs 

DMA 

Type/ID 

DMA 

Area 

(square 

feet) 

Post-Project 

Surface Type 

Effective 

Impervious 

Fraction, If 

DMA 

Runoff 

Factor 

DMA 

Areas x 

Runoff 

Factor 

Enter BMP Name / Identifier Here 

Bioretention #1 
 [A]  [B] [C] [A] x [C] 

DMA 1 42,560 

 

 Asphalt 

Concrete 

1.00 0.89 37,963.5 
   

DMA 1 13,941 Landscaped 

Areas 

0.1 0.11 1,539.9 

Design 

Storm 

Depth 

(in) 

Design 

Capture 

Volume, VBMP 

(cubic feet) 

Proposed 

Volume 

on Plans 

(cubic 

feet) 

 
56,501 

 39,503.4 0.6 1,975 3,798 

[B], [C] are obtained from Section 2.3.1 of the WQMP Guidance Document 

[E] is obtained from Exhibit A of the WQMP Guidance Document 

[G] is obtained from LID BMP design procedure sheet, placed in Appendix 6 

Section E: Alternative Compliance (LID Waiver Program) 

LID BMPs are expected to be feasible on virtually all projects. Where LID BMPs have been demonstrated 

to be infeasible as documented in Section D, other Treatment Control BMPs must be used (subject to 

confirmation of LID waiver approval by the Regional Board).  For the project, the following applies: 

☒ LID Principles and LID BMPs have been incorporated into the site design to fully address all 

Drainage Management Areas. No alternative compliance measures are required for this project 

and thus this Section is not required to be completed. 

- Or    - 

☐ The following Drainage Management Areas are unable to be addressed using LID BMPs. A site-

specific analysis demonstrating technical infeasibility of LID BMPs has been approved by the 

Regional Board and included in Appendix 5. Additionally, no downstream regional and/or sub-

regional LID BMPs exist or are available for use by the project. The alternative compliance 

measures on the following pages are being implemented to ensure that any pollutant loads 

expected to be discharged by not incorporating LID BMPs, are fully mitigated. 
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Section F: Hydromodification 

F.1 Hydrologic Conditions of Concern (HCOC) Analysis 

The project does not create a Hydrologic Condition of Concern, meeting the criteria for HCOC Exemption 

as shown below: 

 

HCOC EXEMPTION 1: The Priority Development Project disturbs less than one acre. The City of 

Riverside has the discretion to require a Project-Specific WQMP to address HCOCs on projects less 

than one acre on a case by case basis. The disturbed area calculation should include all disturbances 

associated with larger common plans of development. 
 

Does the project qualify for this HCOC Exemption?   Y  N 

 

HCOC EXEMPTION 2: The volume and time of concentration1 of storm water runoff for the post-

development condition is not significantly different from the pre-development condition for a 2-year 

return frequency storm (a difference of 5% or less is considered insignificant) using one of the 

following methods to calculate: 

• Riverside County Hydrology Manual 

• Technical Release 55 (TR-55): Urban Hydrology for Small Watersheds (NRCS 1986), or 

derivatives thereof, such as the Santa Barbara Urban Hydrograph Method 

• Other methods acceptable to the City of Riverside 

 

Does the project qualify for this HCOC Exemption?   Y  N 

Results included in Table F.1 below and hydrologic analysis included in Appendix 7. 

Table F.1 Hydrologic Conditions of Concern Summary 

 2 year – 24 hour 

Pre-condition Post-condition % Difference 

Time of 

Concentration 

n/a n/a n/a 

Flow (CFS) n/a n/a n/a 

Volume (Cubic Feet) n/a n/a n/a 

1 Time of concentration is defined as the time after the beginning of the rainfall when all portions of the drainage basin 

are contributing to flow at the outlet. 
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HCOC EXEMPTION 3: All downstream conveyance channels to an adequate sump (Prado Dam, 

Santa Ana River) that will receive runoff from the project are engineered and regularly 

maintained to ensure design flow capacity; no sensitive stream habitat areas will be adversely 

affected; or are not identified on the Co-Permittees Hydromodification Sensitivity Maps. 

 

Does the project qualify for this HCOC Exemption?   Y  N 

The project drains to existing Magnolia Ave storm drain/La Sierra Channel and eventually connect to 

downstream Temescal Channel to discharges into Prado Dam of Santa Ana River. 

F.2 HCOC Mitigation 

As an alternative to the HCOC Exemption Criteria above, HCOC criteria is considered mitigated if the 

project meets one of the following conditions, as indicated: 

 a. Additional LID BMPS are implemented onsite or offsite to mitigate potential erosion or habitat 

impacts as a result of HCOCs. This can be conducted by an evaluation of site-specific conditions 

utilizing accepted professional methodologies published by entities such as the California 

Stormwater Quality Association (CASQA), the Southern California Coastal Water Research Project 

(SCCRWP), or other Co-Permittee approved methodologies for site-specific HCOC analysis. 

 b. The project is developed consistent with an approved Watershed Action Plan that addresses 

HCOC in Receiving Waters. 

 c. Mimicking the pre-development hydrograph with the post-development hydrograph, for a 2-year 

return frequency storm. Generally, the hydrologic conditions of concern are not significant, if the 

post-development hydrograph is no more than 10% greater than pre-development hydrograph. 

In cases where excess volume cannot be infiltrated or captured and reused, discharge from the 

site must be limited to a flow rate no greater than 110% of the pre-development 2-year peak flow. 

  d. None of the above. 
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Section G: Source Control BMPs 

The following table identifies the potential sources of runoff pollutants for this project and specifies how 

they are addressed through permanent controls and operational BMPs: 

Table G.1 Permanent and Operational Source Control Measures 

Potential Sources of Runoff 

pollutants 

Permanent Structural Source 

Control BMPs 

Operational Source Control BMPs 

On-site storm drain inlets 
Mark all inlets with the words “Only 

Rain Down the Storm Drain” or 

similar. Catch Basin Markers may be 

available from the Riverside County 

Flood Control and Water District 

Conservation District, call 

951.955.1200 to verify. 

Maintain and periodically repaint or 

replace inlet markings. 

 

Provide stormwater pollution 

prevention information to new site 

owners, lessees, or operators. 

 

See applicable operational BMPs in 
Fact Sheet SC-44, “Drainage System 

Maintenance,” in the CASQA 

Stormwater Quality Handbook at 

www.cabmphandbooks.com 

Include the following in less 

agreements: “Tenants shall not 

allow anyone to discharge anything 

to storm drains or to store or 

deposit materials so as to create a 

potential discharge to storm drains” 

Landscape/ Outdoor Pesticide 
The final landscape plans will 

accomplish all of the following: 

Preserve existing native trees, 

shrubs, and ground cover to the 

maximum extent possible. 

Design landscaping to minimize 

irrigation and runoff, to promote 

surface infiltration where 

appropriate, and to minimize the 

use of fertilizers and pesticides that 

can contribute to stormwater 

pollution. 

Consider using pest-resistant plants, 

especially adjacent to hardscape. 

Maintain landscaping using 

minimum or no pesticides. 

 

See applicable operational BMPs in 

“What you should know for 

Landscaping and Gardening” at 

http://rcflood.org/stormwater 

 

Provide IPM information to new 

owners, leasees and operators.  

Plazas, sidewalks, and parking 

lots. 

Periodic sweeping of sidewalks Sweep plazas, sidewalks, and 

parking lots regularly to prevent 

accumulation of litter and debris. 

Collect debris from pressure 

washing to prevent entry into 

the storm drain system. Collect 

washwater containing any 

cleaning agent or degreaser and 

discharge to the sanitary sewer 

not to a storm drain. 
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Section H: Construction Plan Checklist 

Table H.1 Construction Plan Cross-reference 

BMP No. 

or ID 

BMP Identifier and Description Plan Sheet 

Number(s) 

Latitude / Longitude 

DMA 1 Bioretention Basin #1 C5 33°54'22.93"N 117°28'18.49"W 
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Section I: Operation, Maintenance and Funding 

As required by the City of Riverside, the following Operation, Maintenance and Funding details are 

provided as summarized: 

1. A means to finance and implement facility maintenance in perpetuity, including replacement 

cost.  

2. Acceptance of responsibility for maintenance from the time the BMPs are constructed until 

responsibility for operation and maintenance is legally transferred. 

3. An outline of general maintenance requirements for the Stormwater BMPs selected. 

4. Figures delineating and designating pervious and impervious areas, location, and type of 

Stormwater BMP, and tables of pervious and impervious areas served by each facility. 

5. A separate list and location of self-retaining areas or areas addressed by LID Principles that do 

not require specialized O&M or inspections but will require typical landscape maintenance as 

noted in Chapter 5, pages 85-86, in the WQMP Guidance. 

See Appendix 9 for a detailed Stormwater BMP Operation and Maintenance Plan that sets forth a 

maintenance schedule for each of the Stormwater BMPs built on site, and an agreement assigning 

responsibility for maintenance and providing for inspections and certification. 

 

Maintenance Mechanism: The Developer will be responsible for the implementation, operation and 

maintenance of this WQMP until proper turnover to Owner. 

Will the proposed BMPs be maintained by a Home Owners’ Association (HOA) or Property Owners 

Association (POA)? 

 Y  N 

 

Kaiser Permanente will be responsible for the implementation, O&M of the BMPs. 

Operation and Maintenance Plan and Maintenance Mechanism is included in Appendix 9. Educational 

materials for those personnel that will be maintaining the proposed BMPs within this Project-Specific 

WQMP are included in Appendix 10. 
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Appendix 1:  Maps and Site Plans 
Location Map, WQMP Site Plan and Receiving Waters Map 
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Appendix 2:  Construction Plans 

Grading and Drainage Plans 
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2883 East Spring Street 
Suite 300 
Long Beach CA 90806 

Tel  562.426.3355 
Fax 562.426.6424 

August 25, 2021 
Project No. 210641.3 

Wendy Scott 
Senior Project Manager 
Riverside/Moreno Valley Service Area 
182 Granite Street 
Corona, California 92879 

Subject: Geotechnical Engineering Report 
Offsite Parking (Magnolia) – K02680001 (Pep Boys)
Kaiser Permanente Riverside Medical Center 
Riverside, California

Dear Ms. Scott: 

In accordance with your request and authorization, we are presenting the results of our 
geotechnical engineering evaluation for the proposed offsite parking lot at Kaiser Permanente 
Riverside Medical Center. The purpose of this investigation has been to provide recommendations 
for the preparation of the subgrade soil the proposed parking lot at the above-referenced location.   

Please note that the recommendations presented within the report are based on assumptions 
stated herein. Should conditions encountered during development differ from those assumed in our 
analyses, or should the proposed development change, our recommendations may need to be 
modified accordingly.  

We appreciate the opportunity to be of service on this project. Should you have any questions 
regarding this report or if we can be of further service, please do not hesitate to contact the 
undersigned. 

Respectfully submitted, 

TWINING, INC. 

Douglas Crayton Adrian Moreno, PE 87057 
Staff Engineer Project Engineer 



2883 East Spring Street 
Suite 300 
Long Beach CA 90806 

Tel  562.426.3355 
Fax 562.426.6424 

  
  

 

ii 

TABLE OF CONTENTS 

                                                                                                                     Page 

1.  INTRODUCTION 1 

2.  SITE DESCRIPTION AND PROPOSED DEVELOPMENT 1 

2.1.  SITE DESCRIPTION ............................................................................................... 1 

3.  SCOPE OF WORK 1 

3.1.  LITERATURE REVIEW ........................................................................................... 1 
3.2.  FIELD EXPLORATION ........................................................................................... 1 
3.3.  GEOTECHNICAL LABORATORY TESTING ......................................................... 1 
3.4.  ENGINEERING ANALYSES AND REPORT PREPARATION .............................. 2 

4.  SITE GEOLOGY AND SUBSURFACE CONDITIONS 2 

4.1.  REGIONAL GEOLOGY .......................................................................................... 2 
4.2.  SUBSURFACE EARTH MATERIALS .................................................................... 2 
4.3.  GROUNDWATER .................................................................................................... 2 

5.  GEOTECHNICAL ENGINEERING RECOMMENDATIONS 3 

5.1.  GENERAL CONSIDERATIONS ............................................................................. 3 
5.2.  EXPANSIVE SOILS ................................................................................................ 3 
5.3.  SITE PREPARATION AND EARTHWORK ............................................................ 3 

5.3.1.  Site Preparation ........................................................................................... 3 
5.3.2.  Temporary Excavations ............................................................................ 3 
5.3.3.  Over-Excavation and Subgrade Preparation ...................................... 4 
5.3.4.  Materials for Fill ........................................................................................... 5 
5.3.5.  Compacted Fill ............................................................................................. 5 
5.3.6.  Excavation Bottom Stability ..................................................................... 5 
5.3.7.  Backfill for Utility Trench ........................................................................... 5 
5.3.8.  Rippability ...................................................................................................... 6 
5.3.9.  Construction Dewatering .......................................................................... 6 

5.4.  POLE FOUNDATIONS ........................................................................................... 7 
5.4.1.  Non-Constrained Ground ......................................................................... 7 
5.4.2.  Constrained Ground ................................................................................... 7 

5.5.  PAVEMENT RECOMMENDATIONS ...................................................................... 8 
5.5.1.  Flexible Pavement Design ........................................................................ 8 
5.5.2.  Rigid Pavement Design ............................................................................. 8 

5.6.  INFILTRATION RECOMMENDATIONS .................................................................. 9 

6.  DESIGN REVIEW AND CONSTRUCTION MONITORING 10 

6.1.  PLANS AND SPECIFICATIONS ........................................................................... 10 
6.2.  CONSTRUCTION MONITORING ......................................................................... 10 

7.  LIMITATIONS 10 

 



2883 East Spring Street 
Suite 300 
Long Beach CA 90806 

Tel  562.426.3355 
Fax 562.426.6424 

  
  

 

iii 

Figures  
Figure 1 – Site Location Map 

Figure 2 – Site Plan and Boring Location Map 

Figure 3 – Regional Geologic Map 

  

Appendices 

Appendix A – Field Exploration 
Appendix B – Laboratory Testing 
Appendix C – Percolation Testing 
    



2883 East Spring Street 
Suite 300 
Long Beach CA 90806 

Tel  562.426.3355 
Fax 562.426.6424 

  
 

 
Page 1 

 
 
 

1. INTRODUCTION 

This report presents the results of our geotechnical evaluation performed for the proposed offsite 
parking lot at the Kaiser Permanente Riverside Medical Center in Riverside, California (Figure 1). 
The purpose of this investigation has been to provide geotechnical engineering recommendations 
for the proposed improvements.     

2. SITE DESCRIPTION AND PROPOSED DEVELOPMENT 

2.1. Site Description 

The proposed offsite parking lot is located on the north side of Magnolia Avenue across from 
the Kaiser Permanente Riverside Medical Center in Riverside, California.  The property is 
currently a vacant lot that is located between Harbor Freight Tools on the north side and Pep 
Boys Tire Shop on the south side.  

The approximate site coordinates for the building are latitude 33.9063°N and longitude 
117.4717°W and the lot is between approximately 715-716 feet above mean sea level (MSL).  
The lot is currently undeveloped, although there are exposed risers from a storm drain that run 
southwest-northeast across the property. 

3. SCOPE OF WORK 

To prepare this report, we have performed the following tasks: 

3.1. Literature Review 

We reviewed available background data including geologic maps, topographic maps, and aerial 
photographs relevant to the subject site in preparation of this report.  

3.2. Field Exploration 

The field exploration consisted of four exploratory borings conducted at the site on August 5, 
2021.  The subsurface exploration was performed using a 5-inch-diameter hand auger. The 
borings were advanced to depths of approximately 5 feet below ground surface. Upon 
completion of the borings, two of the borings were converted to percolation test holes for 
percolation testing.   

The approximate locations of the borings are shown on Figure 2, Site Plan and Boring Location 
Map. Detailed exploration information of the soil borings is presented in Appendix A, Field 
Exploration. 

3.3. Geotechnical Laboratory Testing 

Laboratory tests were performed on selected samples obtained from the borings to aid in the 
soil classification and to evaluate the engineering properties of the foundation soils. Laboratory 
tests included tests for Atterberg Limits, #200 Wash, Resistance Value (R-value), and 
Expansion Index. The detailed laboratory test results are presented in Appendix B, Laboratory 
Testing. 
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3.4. Engineering Analyses and Report Preparation 
 

We compiled and analyzed the data collected from our site observation, subsurface evaluation, 
and laboratory testing, and prepared this report to present our conclusions and 
recommendations, including: 
 

 Site geology, and subsurface conditions; 
 Groundwater conditions; 
 Site preparation and earthwork; 
 Design of pole foundations; 
 Temporary excavations; 
 Trench backfill; and 
 Recommendations for pavement design. 

4. SITE GEOLOGY AND SUBSURFACE CONDITIONS 

4.1. Regional Geology 

According to the “Geologic Map of the Riverside West/south ½ of Fontana Quadrangles,“ 
(Dibblee and Minch, 2004), the project site is underlain by alluvium consisting of “alluvial fan 
deposits of sand, minor gravel, tan to light reddish brown” (map symbol: Qoa).   Portions of the 
map are reproduced as Figure 3, Regional Geologic Map. 

4.2. Subsurface Earth Materials 

Earth materials encountered during our subsurface exploration consisted of sandy lean clay to 
lean clay with sand and silty sand at all locations.  The borings were all terminated at 5 feet 
beneath the ground surface.  The materials encountered were generally dry to slightly moist.  
Approximately the upper foot in all locations consisted of fill that should be considered 
undocumented since no records of its placement is available.  The fill was underlain by alluvium 
to the depth of exploration at all locations.   

Detailed information about soil borings is presented in Appendix A, Field Exploration. 

4.3. Groundwater 

Groundwater was not encountered at either site during our exploration to a maximum of 5 feet 
below ground surface. Based on our review of data from the California Department of Water 
Resources Groundwater Information Center Interactive Map Application, a groundwater well 
located approximately 1,500 feet southeast of the project site has recorded groundwater at a 
depth greater than 50 feet below the ground surface (bgs) as of November 2019. The 
groundwater level can be assumed to be greater than 50 feet below ground surface for the 
design of the project.  

Groundwater conditions may vary across the site due to stratigraphic and hydrologic conditions 
and may change over time as a consequence of seasonal and meteorological fluctuations, or 
of activities by humans at this and nearby sites. 
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5. GEOTECHNICAL ENGINEERING RECOMMENDATIONS 

5.1. General Considerations 

Based on the results of our field exploration and engineering analyses, it is our opinion that the 
proposed improvements are feasible from a geotechnical standpoint provided that the 
recommendations in this report are incorporated into the design plans and are implemented 
during construction.   

Our geotechnical engineering analyses performed for this report were based on the earth 
materials encountered during the subsurface exploration for the site. If the design substantially 
changes, then our geotechnical engineering recommendations would be subject to revision 
based on our evaluation of the changes. The following sections present our conclusions and 
recommendations pertaining to the engineering design for this project. 

5.2. Expansive Soils 

Expansive soils are characterized by their ability to undergo significant volume changes (shrink 
or swell) due to variations in moisture content.  Changes in soil moisture content can result 
from rainfall, landscape irrigation, utility leakage, roof drainage, perched groundwater, drought, 
or other factors, and may cause unacceptable settlement or heave of structures, concrete slabs 
supported on-grade, or pavements supported over these materials.  Depending on the extent 
and location below finished subgrade, these soils could have a detrimental effect on the 
proposed construction. 

Based on our laboratory tests, the near surface soils consist of soils which have a “very low” 
expansion potential.  Mitigation measures for expansive soils are not required. 

5.3. Site Preparation and Earthwork 

In general, earthwork should be performed in accordance with the recommendations presented 
in this report. Twining should be contacted for questions regarding the recommendations or 
guidelines presented herein. 

5.3.1. Site Preparation 

Site preparation should begin with the removal of utility lines, asphalt, concrete, vegetation, 
and other deleterious debris from areas to be graded. Tree stumps and roots should be 
removed to such a depth that organic material is not present.  Clearing and grubbing should 
extend to the outside edges of the proposed excavation and fill areas. We recommend that 
unsuitable materials such as organic matter or oversized material be removed and 
disposed of offsite. The debris and unsuitable material generated during clearing and 
grubbing should be removed from areas to be graded and disposed of at a legal dump site 
away from the project area. 

5.3.2. Temporary Excavations 

Temporary excavations for the project are expected. We anticipate that unsurcharged 
excavations with vertical side slopes less than 4 feet high will generally be stable; however, 
if excavation extends to the sandy soil layers, sloughing of cohesionless sandy materials 
encountered at the site should be expected. 
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Where space is available, temporary, un-surcharged excavation sides over 4 feet in height 
should be sloped no steeper than an inclination of 1.5H:1V (horizontal:vertical). Where 
sloped excavations are created, the tops of the slopes should be barricaded so that 
vehicles and storage loads are away from the top edge of the excavated slopes with a 
distance at least equal to the height of the slopes. A greater setback may be necessary 
when considering heavy vehicles, such as concrete trucks and cranes.  Twining should be 
advised of such heavy vehicle loadings so that specific setback requirements can be 
established.  If the temporary construction slopes are to be maintained during the rainy 
season, berms are recommended to be graded along the tops of the slopes in order to 
prevent runoff water from entering the excavation and eroding the slope faces. 

Excavations should not undermine the existing adjacent footings. Where space for sloped 
excavations is not available, slot-cut or temporary shoring may be utilized. For temporary 
excavations that are less than 6 feet in height adjacent to existing buildings where the 
excavation extends deeper than the bottom of the existing footing, slot cuts may be utilized. 
The slots should be no wider than 8 feet or one half of the width of the footing, whichever 
is smaller. The slots should be excavated in an A-B-C sequence so that there is soil support 
between any two excavated slots. The excavated slots should not be left open overnight 
and should be backfilled on the same day it was excavated before the next set of slots are 
excavated. 

Personnel from Twining should observe the excavations so that any necessary 
modifications based on variations in the encountered soil conditions can be made.  All 
applicable safety requirements and regulations, including CalOSHA requirements, should 
be met. Stability of temporary excavations is the responsibility of the contractor. 

5.3.3. Over-Excavation and Subgrade Preparation 

Over-excavation should extend at least 1 feet below the bottom of the proposed pavement 
or to the bottom of undocumented fill, whichever is deeper.   

Excavation for pavement and other improvements (e.g., concrete walkways and flatwork) 
should extend laterally at least 2 feet beyond the limits of the improvements.  

The exposed excavation bottom should be evaluated and approved by a representative of 
Twining. It should then be scarified to a minimum depth of 6 inches and moisture 
conditioned to achieve generally consistent moisture contents approximately 2 percent 
above the optimum moisture content. The scarified bottom should be compacted to at least 
90 percent relative compaction in accordance with the latest version of ASTM Test Method 
D1557 and then evaluated and approved by Twining. 

The extent and depths of all removal should be evaluated by Twining’s representative in 
the field based on the materials exposed. Should excavations expose soft soils or soils 
considered as unsuitable for use as fill by a Twining representative, additional removals 
may be recommended. For example, deeper removal may be required in areas where soft, 
saturated, or organic materials are encountered. 

Fill and backfill materials should be compacted fill in accordance with Sections 5.3.4 and 
5.3.5 of this report.  
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5.3.4. Materials for Fill 

In general, on-site soils should be considered as suitable for use as fill.  All fill soils should 
be free of organics, debris, rocks or lumps over three inches in largest dimension, other 
deleterious material, and not more than 40 percent larger than ¾ inch. Larger chunks, if 
generated during excavation, may be broken into acceptably sized pieces or may be 
disposed of offsite. 

Any imported fill material should consist of granular soil having a “very low” expansion 
potential (i.e., expansion index of 20 or less). Import material should also have low 
corrosion potential (that is, chloride content less than 500 parts per million [ppm], soluble 
sulfate content of less than 0.1 percent, and pH of 5.5 or higher).  

All fill soils should be evaluated and approved by a Twining representative prior to importing 
or filling. 

5.3.5. Compacted Fill 

Compacted fill should be placed in horizontal lifts of approximately 8 to 10 inches in loose 
thickness, depending on the equipment used. Prior to compaction, each lift should be 
moisture conditioned, mixed, and then compacted by mechanical methods. The moisture 
content should be approximately 2 percent above the optimum moisture content. Fill 
materials should be compacted to a minimum relative compaction of 95 percent within the 
upper one foot below new vehicle trafficked pavement sections, and 90 percent in all other 
areas, unless indicated otherwise. The relative compaction should be determined by 
ASTM D1557. Successive lifts should be treated in the same manner until the desired 
finished grades are achieved.  

5.3.6. Excavation Bottom Stability 

In general, we anticipate that bottoms of the excavations will be stable and should provide 
suitable support for the proposed improvements. Conditions of the excavation bottom 
should be evaluated by Twining during the scarification and re-compaction efforts. If 
unstable bottom conditions are encountered, remedial measures would be required to 
stabilize the bottom. Soft bottom conditions can be identified by surface yielding under 
rubber-tired equipment loading and the inability to achieve proper compaction. 
 
Unstable bottom conditions may be mitigated by over-excavation of the bottom to suitable 
depths, and/or replacement with a minimum 1-foot-thick aggregate base underlain by 
geogrid (Tensar TX7 or equivalent).  
 
Recommendations for stabilizing excavation bottoms should be based on evaluation in the 
field by the geotechnical consultant at the time of construction.  

5.3.7. Backfill for Utility Trench 

Utility trench excavations to receive backfill shall be free of trash, debris or other 
unsatisfactory materials at the time of backfill placement.  

At locations where the trench bottom is yielding or otherwise unstable, pipe support may 
be improved by placing 12 inches of ¾-inch crushed rock as defined in Section 200-1.2 of 
the “Greenbook” Standard Specifications for Public Works Construction (SSPWC).  
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Remedial earthwork at the trench bottom should be performed where oversize materials 
(rocks or clods greater than 3 inches) are present. Removal of oversize materials to a depth 
of 6 inches below the bottom of the pipeline and replacement with fill compacted to at least 
90% relative compaction is recommended. Alternatively, ¾-inch crushed rock may be 
used. 

The trench should be backfilled with bedding material extending to at least one foot over 
the top of pipe. Bedding material should consist of clean sand having a sand equivalent 
(SE) of 30 or greater. Alternative materials meeting the SSPWC bedding material 
specifications are also acceptable. Samples of materials proposed for use as bedding 
should be provided to the engineer for inspection and testing before the material is 
imported for use on the project. The onsite materials can only be used following the 
requirement of “Greenbook” bedding specification when the SE is not less than 30.  The 
pipe bedding material should be placed over the full width of the trench. After placement of 
the pipe, the bedding should be brought up uniformly on both sides of the pipe to reduce 
the potential for unbalanced loads. No void or uncompacted areas should be left beneath 
the pipe haunches.  

Above pipe bedding, trench backfill may be onsite soils and should not contain rocks or 
lumps over 3 inches in largest dimension. Larger chunks, if generated during excavation, 
may be broken into acceptably sized pieces or may be disposed of offsite. The moisture 
content should be approximately 2 percent above the optimum moisture content.  

Backfill may be placed and compacted by mechanical means and should be compacted to 
90 percent of the laboratory maximum dry density as per ASTM Standard D1557. Where 
pavement is planned, the top 12 inches of subgrade soils and the overlying aggregate base 
should be compacted to 95 percent.  

Jetting or flooding of pipe bedding and backfill material is not recommended. 

5.3.8. Rippability 

The earth materials underlying the site should be generally excavatable with heavy-duty 
earthwork equipment in good working condition. Some gravels, cobbles and man-made 
debris should be anticipated. 

5.3.9. Construction Dewatering 

As discussed earlier, groundwater was not encountered in the borings to the maximum 
exploration depth of 5 feet bgs.  Construction of the project is anticipated to occur above 
the groundwater. The possibility to encounter groundwater is low during earthwork and 
slab-on-grade preparation for the proposed structures, and the need for dewatering is not 
anticipated for construction of foundations and utility trenches.  

If needed, considerations for construction dewatering should include anticipated 
drawdown, volume of pumping, potential for settlement of nearby structures, and 
groundwater discharge. Disposal of groundwater should be performed in accordance with 
guidelines of the Regional Water Quality Control Board. 
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5.4. Pole Foundations 
 

Pole foundations for flagpoles, fences, and signposts may be designed using an allowable unit 
skin friction of 300 psf and an allowable end bearing resistance of 1,500 psf. A factor of safety 
of 2 is incorporated into the allowable skin friction, and a factor of 3 is incorporated into the 
allowable end bearing.  

 
Lateral resistance for conditions with and without lateral constraint provided at the ground 
surface conditions are provided below based on 2019 CBC. 

5.4.1. Non-Constrained Ground 

The embedment of pole foundations where no lateral constraint is provided at or above the 
ground surface should be calculated using Equation 18-1 of 2019 CBC (shown below) or 
a minimum 3 feet below the ground surface, whichever is deeper. 

 d  1  1
.

   (Equation 18-1 of 2019 CBC) 

 where: 
A   = 2.34P/(S1 * b) 
b   = Diameter of round post or footing or diagonal dimension of square post or footing, 

feet. 
d   = Depth of embedment in earth in feet but not over 12 feet for purpose of computing 

lateral pressure. 
h   = Distance in feet from ground surface to point of application of “P”. 
P   = Applied lateral force in pounds. 
S1 = Allowable lateral soil-bearing pressure based on a depth of one-third the depth of 

embedment in pounds per square foot. 

An allowable passive earth pressure of 300 pcf up to a maximum of 4,500 psf may be used 
for design provided the upper one foot of passive resistance is neglected in the structural 
design. Isolated pole foundations spaced at least 3 diameters of the maximum pole 
foundation may be designed using an allowable lateral resistance equal to 2 times of the 
allowable passive pressure. 

5.4.2. Constrained Ground 

  The embedment of pole foundations where lateral constraint is provided at the ground 
surface, such as by a rigid floor or pavement, should be calculated using Equation 18-2 of 
2019 CBC (shown below) or a minimum 3 feet below the ground surface, whichever is 
deeper. 

  d
.

        (Equation 18-2 of 2019 CBC) 

where: 
b   = Diameter of round post or footing or diagonal dimension of square post or footing, 

feet. 
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d   = Depth of embedment in earth in feet but not over 12 feet for purpose of computing 
lateral pressure. 

h   = Distance in feet from ground surface to point of application of “P”. 
P   = Applied lateral force in pounds. 
S3 = Allowable lateral soil-bearing pressure based on a depth of one-third the depth of 

embedment in pounds per square foot. 

An allowable passive earth pressure of 300 pcf up to a maximum of 4,500 psf may be used 
for design provided the upper one foot of passive resistance is neglected in the structural 
design. Isolated pole foundations spaced at least 3 diameters of the maximum pole 
foundation may be designed using an allowable lateral resistance equal to 2 times of the 
allowable passive pressure. 

5.5. Pavement Recommendations 
 

Pavement section should be constructed on top of properly prepared subgrade in accordance 
with Section 6.4 of this report and aggregate base (AB) section compacted to 95 percent of the 
maximum dry density in accordance with ASTM D 1557.  
 
We performed laboratory R-value testing for preliminary pavement section design. The test 
indicates a minimum R value of 14, and it was used in our pavement structural calculations. 
Sections 5.5.1 and 5.5.2 present our recommendations for preliminary design of flexible and 
rigid pavement sections, respectively.  

5.5.1. Flexible Pavement Design 
 

Our flexible pavement structural design is in accordance with Chapter 630 of the Caltrans 
Highway Design Manual, which is based on a relationship between the gravel equivalent 
(GE) of the pavement structural materials, the traffic index (TI), and the R-value of the 
underlying subgrade soil.  For preliminary design of flexible pavement section, Table 1 
provides recommended minimum thicknesses for hot mix asphalt (HMA) and aggregate 
base sections for assumed traffic indices.  
 

Table 1 – Recommended Minimum HMA and Base Section Thicknesses 

Traffic Index 4.0 5.0 6.0 7.0 

HMA Thickness (in) 3.5 4.0 5.0 6.0 

Aggregate Base Thickness (in) 4.0 6.0 7.5 9.5 

 

5.5.2. Rigid Pavement Design 
 

For preliminary design of rigid pavement section, Table 2 provides recommended minimum 
thicknesses for Portland cement concrete (PCC) pavement sectiozn and Class 2 
Aggregate Base (AB) section for different traffic indices. The recommended values are 
based on a minimum 28-day concrete compressive strength of 3,500 psi. Positive drainage 
should be provided away from all pavement areas to prevent seepage of surface and/or 
subsurface water into the pavement base and/or subgrade. 
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Table 2 – Recommended Minimum Rigid Pavement Thicknesses 

Traffic Index 4.0 5.0 6.0 7.0 

PCC Thickness (in) 4.0 5.0 5.5 6.0 

Aggregate Base Thickness (in) 4.0 4.0 4.0 4.0 

 

5.6. Infiltration Recommendations 
 

Preliminary percolation testing was performed at two locations recommended by the project 
civil engineer.  Prior to construction, testing should be performed at the actual location and 
depth of the planned system if it is different than the locations tested. The design of stormwater 
infiltration facility should be based on percolation test results with an appropriate factor of 
safety.  
 
Our percolation test results may be used in preliminary design. Details of the percolation tests 
are presented in Appendix C. Infiltration rates with a factor of safety of 3 from our percolation 
tests are summarized in Table 3.  
 
Any proposed infiltration facility should have a minimum setback from property lines and 
foundations recommended in Table 4.  In addition, the bottom of the infiltration facility should 
be at least 10 feet above the seasonal high groundwater.  We recommend that we review the 
proposed groundwater infiltration system prior to implementation or finalizing design.   

 

 
Table 3 – Infiltration Rate with a Factor of Safety of 3  

Test Location 
Depth of Test Borehole 

(feet) 
Infiltration Rate 

(inch/hour) 

P-1 5.0 0.3 

P-2 5.0 0.3 
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Table 4 – Recommended Minimum Infiltration Facility Setback 

Setback from Distance 

Property lines & public right of way 5 feet 

Foundations 
the greater of 15 feet or a 1:1 plane drawn up from the 
bottom of foundation 

Seasonal high groundwater 10 feet minimum depth from invert of infiltration device 

Face of slope the greater of 5 feet or one half of the slope height 

Water wells 100 feet 

6. DESIGN REVIEW AND CONSTRUCTION MONITORING 

Geotechnical review of plans and specifications is of paramount importance in engineering practice. 
The poor performance of many structures has been attributed to inadequate geotechnical review 
of construction documents. Additionally, observation and testing of the subgrade will be important 
to the performance of the proposed development. The following sections present our 
recommendations relative to the review of construction documents and the monitoring of 
construction activities. 

6.1. Plans and Specifications  

The design plans and specifications should be reviewed by Twining prior to bidding and 
construction, as the geotechnical recommendations may need to be reevaluated in the light of 
the actual design configuration and loads. This review is necessary to evaluate whether the 
recommendations contained in this report and future reports have been properly incorporated 
into the project plans and specifications. Based on the work already performed, this office is 
best qualified to provide such review.  

6.2. Construction Monitoring 

Site preparation, removal of unsuitable soils, cement treatment of subgrade soils, assessment 
of imported fill materials, fill placement, and other site grading operations should be observed 
and tested, as appropriate. The substrata exposed during the construction may differ from that 
encountered in the test excavations. Continuous observation by a representative of Twining 
during construction allows for evaluation of the soil conditions as they are encountered and 
allows the opportunity to recommend appropriate revisions where necessary.  

The project engineer should be notified prior to exposure of subgrades.  It is critically important 
that the engineer be provided with an opportunity to observe all exposed subgrades prior to 
burial or covering. 

7. LIMITATIONS 

The recommendations and opinions expressed in this report are based on Twining, Inc.’s review of 
available background documents, on information obtained from field explorations, and on 
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laboratory testing. It should be noted that this study did not evaluate the possible presence of 
hazardous materials on any portion of the site. In the event that any of our recommendations conflict 
with recommendations provided by other design professionals, we should be contacted to aid in 
resolving the discrepancy. 

Due to the limited nature of our field explorations, conditions not observed and described in this 
report may be present on the site. Uncertainties relative to subsurface conditions can be reduced 
through additional subsurface exploration. Additional subsurface evaluation and laboratory testing 
can be performed upon request. It should be understood that conditions different from those 
anticipated in this report may be encountered during grading operations, for example, the extent of 
removal of unsuitable soil, and that additional effort may be required to mitigate them. 

Site conditions, including groundwater elevation, can change with time as a result of natural 
processes or the activities of man at the subject site or at nearby sites. Changes to the applicable 
laws, regulations, codes, and standards of practice may occur as a result of government action or 
the broadening of knowledge. The findings of this report may, therefore, be invalidated over time, 
in part or in whole, by changes over which Twining, Inc. has no control.  

Twining’s recommendations for this site are, to a high degree, dependent upon appropriate quality 
control of subgrade preparation, fill placement, and foundation construction. Accordingly, the 
recommendations are made contingent upon the opportunity for Twining to observe grading 
operations and foundation excavations for the proposed construction. If parties other than Twining 
are engaged to provide such services, such parties must be notified that they will be required to 
assume complete responsibility as the geotechnical engineer of record for the geotechnical phase 
of the project by concurring with the recommendations in this report and/or by providing alternative 
recommendations. 

This document is intended to be used only in its entirety. No portion of the document, by itself, is 
designed to completely represent any aspect of the project described herein. Twining should be 
contacted if the reader requires additional information or has questions regarding the content, 
interpretations presented, or completeness of this document. 

This report has been prepared for the exclusive use by the client and its agents for specific 
application to the proposed project. Land use, site conditions, or other factors may change over 
time, and additional work may be required with the passage of time. 

Based on the intended use of this report and the nature of the new project, Twining may require 
that additional work be performed and that an updated report be issued. Non-compliance with any 
of these requirements by the Client or anyone else will release Twining from any liability resulting 
from the use of this report by any unauthorized party. 

The evaluation of compaction by Twining should not be considered to preclude any requirements 
for observation or approval by governing agencies. It is the contractor's responsibility to notify 
Twining and the appropriate governing agency when project areas are ready for observation, and 
to provide reasonable time for that review. 

Twining performed its evaluation using the degree of care and skill ordinarily exercised under 
similar circumstances by reputable geotechnical professionals with experience in this area in similar 
soil conditions. No other warranty, either express or implied, is made as to the conclusions and 
recommendations contained in this report.  
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FIGURE 3

GEOLOGIC MAP
REFERENCE: DIBBLEE AND MINCH (2004)
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Appendix A 
Field Exploration 

General 

The field exploration consisted of two exploratory borings conducted at the site on August 5, 2021. 
Four soil borings were advanced to an approximate depth of 5 feet below the existing grades.  The 
boring operations were performed using a 5-inch-diameter hand auger.  

The approximate locations of the borings are shown on Figure 2, Site Plan and Boring Location Map.  

Drilling and Sampling 

The Boring Logs are presented as Figures A-2 through A-5.  An explanation of these logs is presented 
as Figure A-1.  The Boring Logs describe the earth materials encountered, samples obtained, and 
show the field and laboratory tests performed.  The log also shows the boring number and drilling date.  
The borings were logged by an engineer using the Unified Soil Classification System.  The boundaries 
between soil types shown on the logs are approximate because the transition between different soil 
layers may be gradual.  Bulk samples of representative earth materials were obtained from the borings.  
Driven samples using a Modified California Ring Sampler were taken in select locations using a hand 
sampler.  Upon completion of the borings, the boreholes were backfilled with soil from the cuttings.   

  



PROJECT NO.
210641.3

REPORT DATE
August 2021

Offsite Parking - K02680001 Magnolia
Kaiser Riverside Medical Center

Riverside, California

EXPLANATION FOR LOG OF BORINGS

Sample
Symbol

Very Dense

<4 0 - 15 Very Soft <2
4 - 10
10 - 30 35 - 65

>50
Dense

SPT
(blows/ft)

Very Loose

FINE-GRAINED SOILS
Relative
Density

Loose
Medium Dense

DescriptionSample Type

15 - 35 Soft 2 - 4
Medium Stiff 4 - 8

30 - 50 65 - 85 Stiff 8 - 15
85 - 100 Very Stiff 15 - 30

>30Hard

Relative
Density (%)

Consistency SPT
(blows/ft)

ATT
C
CORR
DS
EI
GS
K
MAX

O
RV
SE
SG
TX
UC

Atterberg Limits
Consolidation
Corrosivity Series
Direct Shear
Expansion Index
Grain Size Distribution
Permeability
Moisture/Density
(Modified Proctor)
Organic Content
Resistance Value
Sand Equivalent
Specific Gravity
Triaxial Compression
Unconfined Compression

NOTE: SPT blow counts based on 140 lb. hammer falling 30 inches

SPT

California Modified

Bulk

Thin-Walled Tube

1.4 in I.D., 2.0 in. O.D. driven sampler

2.4 in. I.D., 3.0 in. O.D. driven sampler

Retrieved from soil cuttings

Pitcher or Shelby Tube

COARSE-GRAINED SOILS LABORATORY TESTING
ABBREVIATIONS

FIGURE A-1

MORE THAN 50% OF
MATERIAL IS LARGER THAN

NO. 200 SIEVE SIZE

(APPRECIABLE AMOUNT OF FINES)

LETTER

SILTY GRAVELS, GRAVEL - SAND - SILT MIXTURES

CLAYEY GRAVELS, GRAVEL - SAND - CLAY
MIXTURES

WELL-GRADED SANDS, GRAVELLY SANDS, LITTLE
OR NO FINES

SILTY SANDS, SAND - SILT MIXTURES

CLAYEY SANDS, SAND - CLAY MIXTURES

INORGANIC SILTS AND VERY FINE SANDS, ROCK
FLOUR, SILTY OR CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SAND OR SILTY SOILS

INORGANIC CLAYS OF HIGH PLASTICITY

GRAPH
SYMBOLSMAJOR DIVISIONS TYPICAL

DESCRIPTIONS

POORLY-GRADED SANDS, GRAVELLY SAND, LITTLE
OR NO FINES

ORGANIC SILTS AND ORGANIC SILTY CLAYS OF LOW
PLASTICITY

INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY,
GRAVELLY CLAYS, SANDY CLAYS, SILTY CLAYS, LEAN
CLAYS

NOTE:  DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

GW

GP

GM

GC

SW

SP

SM

SC

ML

CL

OL

MH

CH

OH

PT

UNIFIED SOIL CLASSIFICATION CHART

MORE THAN 50% OF
COARSE FRACTION

RETAINED ON NO. 4 SIEVE

MORE THAN 50% OF
COARSE FRACTION

PASSING ON NO. 4 SIEVE

(LITTLE OR NO FINES)

(APPRECIABLE AMOUNT OF
FINES)

(LITTLE OR NO FINES)

MORE THAN 50% OF
MATERIAL IS SMALLER

THAN NO. 200 SIEVE SIZE

COARSE
GRAINED

SOILS

GRAVEL AND
GRAVELLY

SOILS

CLEAN GRAVELS

CLEAN SANDSSAND AND
SANDY
SOILS

SANDS WITH
FINES

SILTS
AND

CLAYS

SILTS
AND

CLAYS

LIQUID LIMIT
LESS THAN

50

LIQUID LIMIT
GREATER THAN

50

FINE
GRAINED

SOILS

GRAVELS WITH
FINES

WELL-GRADED GRAVELS, GRAVEL - SAND
MIXTURES, LITTLE OR NO FINES

POORLY-GRADED GRAVELS, GRAVEL - SAND
MIXTURES, LITTLE OR NO FINES

PEAT, HUMUS, SWAMP SOILS WITH HIGH
ORGANIC CONTENTS

ORGANIC CLAYS OF MEDIUM TO HIGH
PLASTICITY, ORGANIC SILTS

HIGHLY ORGANIC SOILS



FILL:  Lean CLAY with sand; light reddish brown; dry;
approximately 20% gravel

ALLUVIUM:  Lean CLAY with sand; reddish brown; slightly
moist; trace gravel

-- little to no gravel

Total Depth = 5.0 feet
Backfilled on 8/5/2021
No groundwater encountered.
Backfilled with cuttings at completion.

CL

CL

CL

#200,
ATT, RV

712

707

PROJECT NO.
210641.3

LOGGED BY DHC

SURFACE ELEVATION (ft.) 717  +(MSL)

Offsite Parking - K02680001 Magnolia
Kaiser Riverside Medical Center

Riverside, California

DESCRIPTION

5

10

LOG OF BORING

REPORT DATE
August 2021

DEPTH TO GROUNDWATER (ft.) N/E

FIGURE A - 2

DRIVE WEIGHT N/A
DRILLING METHOD 5" Hand Auger DRILLER Twining, Inc.

DROP N/A
BORING NO. B-1DATE DRILLED 8/5/2021



FILL:  Silty SAND: light reddish brown; dry; with coarse sand

ALLUVIUM:  Silty SAND; light redidsh brown; dry; with coarse
sand and some fine gravel

Total Depth = 5.0 feet
Backfilled on 8/5/2021
No groundwater encountered.
Backfilled with cuttings at completion.

SM

SM

#200,
ATT, RV

711

706

PROJECT NO.
210641.3

LOGGED BY DHC

SURFACE ELEVATION (ft.) 716  +(MSL)

Offsite Parking - K02680001 Magnolia
Kaiser Riverside Medical Center

Riverside, California

DESCRIPTION

5

10

LOG OF BORING

REPORT DATE
August 2021

DEPTH TO GROUNDWATER (ft.) N/E

FIGURE A - 3

DRIVE WEIGHT N/A
DRILLING METHOD 5" Hand Auger DRILLER Twining, Inc.

DROP N/A
BORING NO. B-2DATE DRILLED 8/5/2021



FILL: Sandy lean CLAY; light reddish brown; dry; approximately 30%
gravel smaller than 3 inches

ALLUVIUM:  Sandy lean CLAY; light reddish brown; dry

Total Depth = 5.0 feet
Backfilled on 8/5/2021
No groundwater encountered.
Backfilled with cuttings at completion.

CL

CL

5.8

710

705

PROJECT NO.
210641.3

LOGGED BY DHC

SURFACE ELEVATION (ft.) 715  +(MSL)

Offsite Parking - K02680001 Magnolia
Kaiser Riverside Medical Center

Riverside, California

DESCRIPTION

5

10

LOG OF BORING

REPORT DATE
August 2021

DEPTH TO GROUNDWATER (ft.) N/E

FIGURE A - 4

DRIVE WEIGHT N/A
DRILLING METHOD 5" Hand Auger DRILLER Twining, Inc.

DROP N/A
BORING NO. P-1DATE DRILLED 8/5/2021



FILL:  Sandy lean CLAY; reddish brown; dry; with some gravel

ALLUVIUM:  Sandy lean CLAY; reddish brown; dry; with some
gravel

-- slightly moist

Total Depth = 5.0 feet
Backfilled on 8/5/2021
No groundwater encountered.
Backfilled with cuttings at completion.

CL

CL

CL

EI

6.3

710

705

PROJECT NO.
210641.3

LOGGED BY DHC

SURFACE ELEVATION (ft.) 715  +(MSL)

Offsite Parking - K02680001 Magnolia
Kaiser Riverside Medical Center

Riverside, California

DESCRIPTION

5

10

LOG OF BORING

REPORT DATE
August 2021

DEPTH TO GROUNDWATER (ft.) N/E

FIGURE A - 5

DRIVE WEIGHT N/A
DRILLING METHOD 5" Hand Auger DRILLER Twining, Inc.

DROP N/A
BORING NO. P-2DATE DRILLED 8/5/2021
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Laboratory Testing  
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Appendix B 
Laboratory Testing 

 

Laboratory Moisture Content 

The moisture content of selected samples obtained from the exploratory borings were evaluated in 
general accordance with the latest version of ASTM D2937. The results are shown on the boring logs 
in Appendix A. 
 
No. 200 Wash Sieve 
The amount of fines passing the No. 200 sieve was evaluated in accordance with ASTM D 1140.  The 
results are presented in Table B-1. 
 

Table B-1 

Number 200 Wash Results  

Boring No. Depth (feet) Percent Passing #200 
B-1 0-5 74.8 
B-2 0-5 21.4 

 
 
Atterberg Limits 
Tests were performed on selected representative fine-grained soil samples to evaluate the liquid limit, 
plastic limit, and plasticity index in general accordance with ASTM D 4318. These test results were 
utilized to evaluate the soil classification in accordance with the Unified Soil Classification System. 
The test results are summarized in Figure B-1. 

Expansion Index 

The expansion index of two soil samples was evaluated in general accordance with ASTM D 4829. 
The specimens were molded under a specified compactive energy at approximately 50 percent 
saturation. The prepared 1-inch thick by 4-inch diameter specimens were loaded with a surcharge of 
144 pounds per square foot and was inundated with tap water. Readings of volumetric swell were 
made for a period of 24 hours. The results of expansion index tests are presented in Table B-2. 

 
Table B-2 

Expansion Index 

Boring No. 
Depth 
(feet) 

Expansion 
Index 

Expansion 
Potential 

P-2 0-5 5 Very low 
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Resistance Value (R-value) 

R-value testing was performed on a select bulk sample of the near-surface soils encountered at the 
site.  The test was performed in general accordance with ASTM D 2844.  The result is summarized in 
Table B-3. 

Table B-3 

Resistance Value (R-value) 

Boring No. 
Depth 
(feet) 

R Value 

B-1 0-5 14 

B-2 0-5 60 

 

  



0

10

20

30

40

50

60

0 20 40 60 80 100

ML

CL

MH

CH

Sample Location

LIQUID LIMIT

LL

ATTERBERG LIMITS

PL PI U.S.C.S. Classification

17

NP

31

NP

14

NP

CL-ML

P
L
A
S
T
I
C
I
T
Y

I
N
D
E
X

B-1 at 0-5 ft

B-2 at 0-5 ft

FIGURE B-1

Lean CLAY with sand

Silty SAND

PROJECT NO.
210641.3

REPORT DATE
August 2021

Offsite Parking - K02680001 Magnolia
Kaiser Riverside Medical Center

Riverside, California



lab:4AB96B3B-5B62-4DDD-988B-A63F007DC52C

Sample Details
Sample ID: W01-21-17564-S1 Date Sampled: 8/5/2021
Sampling Method: Source:
Material: Specification:
Location: B-1 0-5' (Bulk) Tested By: Brian Vollnogle
Date Tested: 8/11/2021

Test Results
ASTM D 2844

R Value at 300 psi Exudation: 14
R Value

Specimen Results
Moisture Content (%) 9.7 9.7 9.7
Dry Density (lb/ft³) 129.0 129.0 129.0
Exudation Pressure (psi) 796 796 796
R Value 38 38 38
Expansion Pressure (psi) 1.4 1.4 1.4

Moisture Content (%) 9.7 11.6 11.6
Dry Density (lb/ft³) 129.0 121.4 121.4
Exudation Pressure (psi) 796 241 241
R Value 38 12 12
Expansion Pressure (psi) 1.4 0.2 0.2

Moisture Content (%) 9.7 11.6 10.6
Dry Density (lb/ft³) 129.0 121.4 125.5
Exudation Pressure (psi) 796 241 569
R Value 38 12 26
Expansion Pressure (psi) 1.4 0.2 0.7

Riverside, CA, 

                                

www.twininginc.com
Report No: RV:W01-21-17564-S1R Value Report

Customer:

Twining, Inc.- Long Beach Lab
3310 Airport Way, Long Beach, CA 90806
Ph: 562.426.3355
Fax: 562.426.6424

75 North Fair Oaks Avenue
Kaiser National Inspection Services

Project:
10821 Magnolia Avenue
Kaiser -Riverside Parking Pep Boys Ph2 - RMC Off-Site parking K0268

Project No.: 210641.3
Permit No.:
OSHPD:
DSA File #:
DSA AP #:

Distribution:
Jurisdiction:

Pasadena, CA, 91103

Page 1 of 1Form No: 18964, Report No: RV:W01-21-17564-S1 © 2000-2021 QESTLab by SpectraQEST.com

Remarks:

Results relate only to the items tested/inspected. All reports remain the property of Twining. This report shall not be reproduced, except in full, without our prior written approval.



lab:4AB96B3B-5B62-4DDD-988B-A63F007DC52C

Sample Details
Sample ID: W01-21-17564-S2 Date Sampled: 8/5/2021
Sampling Method: Source:
Material: Specification:
Location: B-2 0-5' (Bulk) Tested By: Brian Vollnogle
Date Tested: 8/11/2021

Test Results
ASTM D 2844

R Value at 300 psi Exudation: 60
R Value

Specimen Results
Moisture Content (%) 5.3 5.3 5.3
Dry Density (lb/ft³) 132.9 132.9 132.9
Exudation Pressure (psi) 796 796 796
R Value 80 80 80
Expansion Pressure (psi) 0.0 0.0 0.0

Moisture Content (%) 5.3 9.0 9.0
Dry Density (lb/ft³) 132.9 130.9 130.9
Exudation Pressure (psi) 796 168 168
R Value 80 33 33
Expansion Pressure (psi) 0.0 0.0 0.0

Moisture Content (%) 5.3 9.0 7.1
Dry Density (lb/ft³) 132.9 130.9 132.2
Exudation Pressure (psi) 796 168 358
R Value 80 33 70
Expansion Pressure (psi) 0.0 0.0 0.0

Riverside, CA, 

                                

www.twininginc.com
Report No: RV:W01-21-17564-S2R Value Report

Customer:

Twining, Inc.- Long Beach Lab
3310 Airport Way, Long Beach, CA 90806
Ph: 562.426.3355
Fax: 562.426.6424

75 North Fair Oaks Avenue
Kaiser National Inspection Services

Project:
10821 Magnolia Avenue
Kaiser -Riverside Parking Pep Boys Ph2 - RMC Off-Site parking K0268

Project No.: 210641.3
Permit No.:
OSHPD:
DSA File #:
DSA AP #:

Distribution:
Jurisdiction:

Pasadena, CA, 91103

Page 1 of 1Form No: 18964, Report No: RV:W01-21-17564-S2 © 2000-2021 QESTLab by SpectraQEST.com

Remarks:

Results relate only to the items tested/inspected. All reports remain the property of Twining. This report shall not be reproduced, except in full, without our prior written approval.



2883 East Spring Street 
Suite 300 
Long Beach CA 90806 

Tel  562.426.3355 
Fax 562.426.6424 

  

 

Appendix C 
Percolation Testing 

  



2883 East Spring Street 
Suite 300 
Long Beach CA 90806 

Tel  562.426.3355 
Fax 562.426.6424 

  

 

Percolation Testing 

Percolation testing was performed on August 5, 2021 in two of the hand auger borings (P-1 and P-2) 
in accordance with the procedures of the Riverside County Design Handbook for Low Impact 
Development Best Management Practices.  After installing pipe and filter rock, the boreholes were 
filled with water to approximately one foot bgs and presoaked for two consecutive 25-minute sessions 
prior to testing.  At the end of each presoak session, more than 6 inches of water level drop was 
observed in the borings.  
 
After presoaking, the boreholes were filled with water again, and measurements were recorded. The 
last reading was used to determine the percolation rate at each test location.  
 
Our calculated infiltration rates with a factor safety of 3 are presented in Table C-1 below. Detailed 
test data is attached at the end of this appendix. 
 
 

Table C-1  – Infiltration Rates with a Factor of Safety of 3  

Test Location 
Depth of Test Borehole 

(feet) 
Infiltration Rate 

(inch/hour) 

P-1 5.0 0.3 

P-2 5.0 0.3 

 



Project : Project No. : Date : 8/5/2021

P-1 Tested by :

60

Length Width

5

Trial No. Start Time Stop Time
Time Interval

(min.)

Initial Depth 
to Water 

(in.)

Final Depth to 
Water 
(in.)

Change in 
Water Level 

(in.)

Greater than 
or Equal to 6" 

? (Y/N)

1 10:04 AM 10:29 AM 25 45.6 52.2 6.6 Y

2 10:29 AM 10:54 AM 25 44.4 50.4 6.0 Y

t Ho Hf H

Trial No. Start Time Stop Time
Time Interval

(min.)

Initial Water 
Height 

(inches)

Final Water 
Height 

(inches)

Change in 
Water Level 

(inches)

Tested 
Infiltration 

Rate

1 11:26 AM 11:36 AM 10 31.20 25.80 5.40 1.36

2 11:36 AM 11:46 AM 10 30.60 27.12 3.48 0.87

3 11:46 AM 11:56 AM 10 30.96 27.60 3.36 0.83

4 11:56 AM 12:06 PM 10 30.96 27.60 3.36 0.83

5 12:06 PM 12:16 PM 10 30.84 27.48 3.36 0.83

6 12:16 PM 12:26 PM 10 30.96 27.60 3.36 0.83

7

8

9

10

11

12

13

14

15

Infiltration Rate with a factor of safety of 3 = 0.3 inch /hr

Sandy Soil Criteria Test*

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for 
an additional hour with measurements taken every 10 minutes. Otherwise, pre-soak overnight. Obtain at least twelve 
measurements per hole over at least six hours (approximately 30 minute intervals) with a precision of at least 0.25".

Test Hole Dimension (inches)

Diameter (if round) (inches) = Sides (if rectangular) =

Test Hole No.: DHC

Depth of Test Hole, DT (in): USCS Soil Classification : CL

Infiltration Rate Calculation Sheet
Kaiser Pep Boys 210641.3



Project : Project No. : Date : 8/5/2021

P-2 Tested by :

60

Length Width

5

Trial No. Start Time Stop Time
Time Interval

(min.)

Initial Depth 
to Water 

(in.)

Final Depth to 
Water 
(in.)

Change in 
Water Level 

(in.)

Greater than 
or Equal to 6" 

? (Y/N)

1 9:01 AM 9:26 AM 25 49.2 56.8 7.6 Y

2 9:26 AM 9:51 AM 25 45.6 53.4 7.8 Y

t Ho Hf H

Trial No. Start Time Stop Time
Time Interval

(min.)

Initial Water 
Height 

(inches)

Final Water 
Height 

(inches)

Change in 
Water Level 

(inches)

Tested 
Infiltration 

Rate

1 10:10 AM 10:20 AM 10 9.60 6.36 3.24 2.63

2 10:20 AM 10:30 AM 10 9.60 8.28 1.32 0.97

3 10:30 AM 10:40 AM 10 9.36 7.80 1.56 1.19

4 10:40 AM 10:50 AM 10 9.00 7.44 1.56 1.24

5 10:50 AM 11:00 AM 10 9.60 8.40 1.20 0.88

6 11:00 AM 11:10 AM 10 10.20 9.00 1.20 0.83

7

8

9

10

11

12

13

14

15

Infiltration Rate with a factor of safety of 3 = 0.3 inch /hr

Infiltration Rate Calculation Sheet
Kaiser Pep Boys 210641.3

Test Hole No.: DHC

Depth of Test Hole, DT (in): USCS Soil Classification : CL

Sandy Soil Criteria Test*

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for 
an additional hour with measurements taken every 10 minutes. Otherwise, pre-soak overnight. Obtain at least twelve 
measurements per hole over at least six hours (approximately 30 minute intervals) with a precision of at least 0.25".

Test Hole Dimension (inches)

Diameter (if round) (inches) = Sides (if rectangular) =
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Appendix 4:  Historical Site Conditions 

Phase I Environmental Site Assessment or Other Information on Past Site Use 

 

N/A
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Appendix 5:  LID Infeasibility 

LID Technical Infeasibility Analysis 

 

Not Applicable
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Appendix 6:  BMP Design Details 

BMP Sizing, Design Details and other Supporting Documentation 

 



Date

D85= 0.60 inches

DMA 

Type/ID

DMA Area 

(square feet)

Post-Project Surface 

Type

Effective 

Imperivous 

Fraction, If

DMA 

Runoff 

Factor

DMA Areas x 

Runoff Factor

Design 

Storm 

Depth (in) 

Design Capture 

Volume, VBMP 

(cubic feet)

Proposed 

Volume on 

Plans (cubic 

feet)

DMA 1/AC 42560 Concrete or Asphalt 1 0.89 37963.5

DMA 

1/Landsca

pe

13,941
Ornamental 

Landscaping 
0.1 0.11 1539.9

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

56501 39503.4 0.60 1975.2 3798

Notes: 

Total

Drainage Management Area Tabulation

Insert additional rows if needed to accommodate all DMAs draining to the BMP

BMP Identification

BMP NAME / ID DMA 1 / BR-1

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, 

from the Isohyetal Map in Handbook Appendix E

Designed by Michael Baker International Case No DP-2021-01307

Company Project Number/Name Kaiser Permanente Riverside Medical Center – Magnolia  Lot

Santa Ana Watershed - BMP Design Volume, VBMP

(Rev. 10-2011)
   Legend:

Required Entries    

Calculated Cells     

(Note this worksheet shall only  be used in conjunction with BMP designs from the LID BMP Design Handbook ) 

Company Name Michael Baker International 1/11/2022



BMP ID

BR-1

Company Name: Date: 1/11/2022

Designed by: County/City Case No.: DP-2021-0 1307

Enter the area tributary to this feature AT= 1.297 acres

Enter VBMP determined from Section 2.1 of this Handbook VBMP= 3,798 ft3

Depth of Soil Filter Media Layer dS = 2.0 ft

Top Width of Bioretention Facility, excluding curb wT = 59.6 ft

Total Effective Depth, dE

dE = 1.49 ft

     dE =  [(0.3) x dS + (0.4) x 1] + 0.5 dE = 1.50 ft

AM = 2,552 ft
2

A= 4,328 ft
2

Minimum Required Length of Bioretention Facility, L L = 42.8 ft

z = 4 :1

Diameter of Underdrain 6 inches

Longitudinal Slope of Site (3% maximum) 0 %

6" Check Dam Spacing 0 feet

Describe Vegetation: 

Notes: 

Required Entries

Minimum Surface Area, Am

     dE = (0.3) x dS + (0.4) x 1 - (0.7/wT) + 0.5

Type of Bioretention Facility Design

VBMP (ft
3
)

AM (ft
2
) = 

Proposed Surface Area

dE (ft)

Bioretention Facility Properties

Legend:Bioretention Facility  - Design Procedure

Michael Baker International 

Michael Baker International 

Design Volume

Calculated Cells

Shrubs

Bioretention Facility Surface Area

Side Slopes in Bioretention Facility

Side slopes required (parallel to parking spaces or adjacent to walkways)

No side slopes required (perpendicular to parking space or Planter Boxes)

  Riverside County Best Management Practice Design Handbook

       JUNE 2010 



RIVERSIDE COUNTY FLOOD
CONTROL AND WATER

CONSERVATION DISTRICT

Isohyetal Map
for the 85th Percentile
24 hour Storm Event

July 2011

Rain Gage Locations

Kaiser Riverside -
Magnolia Lot
0.60
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Appendix 7:  Hydromodification 

Supporting Detail Relating to Hydrologic Conditions of Concern 

 

N/A



P R A D O  D A M

MYSTIC LAKE

PRADO DAM

REDLANDS

BEAUMONT

WILDOMAR

MURRIETA

CANYON
LAKE

CORONA

NORCO

CALIMESA

LAKE ELSINORE

BANNING

RIVERSIDE

PERRIS

JURUPA VALLEY

HEMET

EASTVALE

MENIFEE

SAN JACINTO

MORENO
VALLEY

D I A M O N D  V A L L E Y
L A K E

L A K E
S K I N N E R

LAKE
MATHEWS

C A N Y O N
L A K E

L A K E
E L S I N O R E

L A K E
P E R R I S

ZONE 1

ZONE 5

ZONE 3

ZONE 7

ZONE 4

ZONE 2

° 0 1 2 3 4
Miles

HCOC Applicability MapHCOC Applicability Map

Map Document: (M:\Mdata\10108202\RCFCWCD_Hydromodification_Large_5500.mxd.mxd - IRV) - 1/9/2012

Legend
Stream Type

Not Susceptible Stream Channels

Potentially Susceptible Stream Channels   

Large River (Not Susceptible)

Santa Ana River

Adequate Sump

Watershed Areas

Not Applicable Area

Applicable Area

Applicable Area Watershed Boundaries

Flood Control and Water
Conservation District Boundary

Study Area

County Boundary

Hydromodification Susceptibility Documentation Report and Mapping
Riverside County Flood Control and Water Conservation District

Map 2

Magnolia Lot -
Site Location
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Appendix 8:  Source Control 
Pollutant Sources/Source Control Checklist 

 



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

   How to use this worksheet (also see instructions in Section G of the WQMP Template): 
 
1. Review Column 1 and identify which of these potential sources of stormwater pollutants apply to your site. Check each box that applies.  

2. Review Column 2 and incorporate all of the corresponding applicable BMPs in your WQMP Exhibit.  

3. Review Columns 3 and 4 and incorporate all of the corresponding applicable permanent controls and operational BMPs in your WQMP. Use the 
format shown in Table G.1on page 23 of this WQMP Template. Describe your specific BMPs in an accompanying narrative, and explain any 
special conditions or situations that required omitting BMPs or substituting alternative BMPs for those shown here. 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 A. On-site storm drain 
inlets 

 Locations of inlets.  Mark all inlets with the words 
“Only Rain Down the Storm 
Drain” or similar. Catch Basin 
Markers may be available from the 
Riverside County Flood Control 
and Water Conservation District, 
call 951.955.1200 to verify. 


 


 

 

 
 
 
 



Maintain and periodically repaint or 
replace inlet markings. 

Provide stormwater pollution 
prevention information to new site 
owners, lessees, or operators. 

See applicable operational BMPs in 
Fact Sheet SC-44, “Drainage System 
Maintenance,” in the CASQA 
Stormwater Quality Handbooks at 
www.cabmphandbooks.com 

Include the following in lease 
agreements: “Tenant shall not allow 
anyone to discharge anything to storm 
drains or to store or deposit materials 
so as to create a potential discharge to 
storm drains.” 

 B. Interior floor drains 
and elevator shaft sump 
pumps 

   State that interior floor drains and 
elevator shaft sump pumps will be 
plumbed to sanitary sewer. 

 Inspect and maintain drains to prevent 
blockages and overflow. 

 C. Interior parking 
garages 

   State that parking garage floor 
drains will be plumbed to the 
sanitary sewer. 

 Inspect and maintain drains to prevent 
blockages and overflow. 

X X X X

X

X

X



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 D1. Need for future 
indoor & structural pest 
control 

   Note building design features that  
discourage entry of pests. 

 Provide Integrated Pest Management 
information to owners, lessees, and 
operators. 

 D2. Landscape/ 
Outdoor Pesticide Use 

 
 
 

 
 

 

Show locations of native trees or 
areas of shrubs and ground cover to 
be undisturbed and retained. 

Show self-retaining landscape 
areas, if any.  

Show stormwater treatment and 
hydrograph modification 
management BMPs. (See 
instructions in Chapter 3, Step 5 
and guidance in Chapter 5.) 

 

 
 


 
 


 
 
 
 
 


 
 
 


 

 

 

State that final landscape plans will 
accomplish all of the following. 

Preserve existing native trees, 
shrubs, and ground cover to the 
maximum extent possible. 

Design landscaping to minimize 
irrigation and runoff, to promote 
surface infiltration where 
appropriate, and to minimize the 
use of fertilizers and pesticides that 
can contribute to stormwater 
pollution.  

Where landscaped areas are used to 
retain or detain stormwater, specify 
plants that are tolerant of saturated 
soil conditions. 

Consider using pest-resistant 
plants, especially adjacent to 
hardscape.  

To insure successful establishment, 
select plants appropriate to site 
soils, slopes, climate, sun, wind, 
rain, land use, air movement, 
ecological consistency, and plant 
interactions. 

 

 

 
 
 
 
 



Maintain landscaping using minimum 
or no pesticides. 

See applicable operational BMPs in 
“What you should know 
for…..Landscape and Gardening” at 
http://rcflood.org/stormwater/Error! 
Hyperlink reference not valid. 

Provide IPM information to new 
owners, lessees and operators. 

 

X X

X

X

X

X

X

X

X

X

X

X



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 E. Pools, spas, ponds, 
decorative fountains, 
and other water 
features. 

 Show location of water feature and 
a sanitary sewer cleanout in an 
accessible area within 10 feet. 
(Exception: Public pools must be 
plumbed according to County 
Department of Environmental 
Health Guidelines.) 

 If the Co-Permittee requires pools 
to be plumbed to the sanitary 
sewer, place a note on the plans 
and state in the narrative that this 
connection will be made according 
to local requirements.  

 See applicable operational BMPs in  
“Guidelines for Maintaining Your 
Swimming Pool, Jacuzzi and Garden 
Fountain” at 
http://rcflood.org/stormwater/   

 F. Food service   
 
 
 
 
 

 

For restaurants, grocery stores, and 
other food service operations, show 
location (indoors or in a covered 
area outdoors) of a floor sink or 
other area for cleaning floor mats, 
containers, and equipment.  

On the drawing, show a note that 
this drain will be connected to a 
grease interceptor before 
discharging to the sanitary sewer.  

 

 
 

Describe the location and features 
of the designated cleaning area.  

Describe the items to be cleaned in 
this facility and how it has been 
sized to insure that the largest 
items can be accommodated. 

 

 See the brochure, “The Food Service 
Industry Best Management Practices for: 
Restaurants, Grocery Stores, 
Delicatessens and Bakeries” at 
http://rcflood.org/stormwater/  

Provide this brochure to new site 
owners, lessees, and operators. 

 G. Refuse areas  
 
 
 
 

 
 
 
 
 
 

 

Show where site refuse and 
recycled materials will be handled 
and stored for pickup. See local 
municipal requirements for sizes 
and other details of refuse areas. 

If dumpsters or other receptacles 
are outdoors, show how the 
designated area will be covered, 
graded, and paved to prevent run-
on and show locations of berms to 
prevent runoff from the area. 

Any drains from dumpsters, 
compactors, and tallow bin areas 
shall be connected to a grease 
removal device before discharge to 
sanitary sewer. 


 
 



State how site refuse will be 
handled and provide supporting 
detail to what is shown on plans. 

State that signs will be posted on or 
near dumpsters with the words “Do 
not dump hazardous materials 
here” or similar. 

 State how the following will be 
implemented: 

Provide adequate number of 
receptacles. Inspect receptacles 
regularly; repair or replace leaky 
receptacles. Keep receptacles covered. 
Prohibit/prevent dumping of liquid or 
hazardous wastes. Post “no hazardous 
materials” signs. Inspect and pick up 
litter daily and clean up spills 
immediately. Keep spill control 
materials available on-site. See Fact 
Sheet SC-34, “Waste Handling and 
Disposal” in the CASQA Stormwater 
Quality Handbooks at 
www.cabmphandbooks.com 



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 H. Industrial processes.  Show process area.  If industrial processes are to be 
located on site, state: “All process 
activities to be performed indoors. 
No processes to drain to exterior or 
to storm drain system.” 

 See Fact Sheet SC-10, “Non-
Stormwater Discharges” in the 
CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 

See the brochure “Industrial & 
Commercial Facilities Best Management 
Practices for: Industrial, Commercial 
Facilities” at 
http://rcflood.org/stormwater/ 



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 I. Outdoor storage of 
equipment or materials. 
(See rows J and K for 
source control 
measures for vehicle 
cleaning, repair, and 
maintenance.) 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 

Show any outdoor storage areas, 
including how materials will be 
covered. Show how areas will be 
graded and bermed to prevent run-
on or run-off from area.  

Storage of non-hazardous liquids 
shall be covered by a roof and/or 
drain to the sanitary sewer system, 
and be contained by berms, dikes, 
liners, or vaults.  

Storage of hazardous materials and 
wastes must be in compliance with 
the local hazardous materials 
ordinance and a Hazardous 
Materials Management Plan for the 
site.  

 Include a detailed description of 
materials to be stored, storage 
areas, and structural features to 
prevent pollutants from entering 
storm drains. 

Where appropriate, reference 
documentation of compliance with 
the requirements of Hazardous 
Materials Programs for: 

 Hazardous Waste Generation 

 Hazardous Materials Release 
Response and Inventory  

 California Accidental Release 
(CalARP)  

 Aboveground Storage Tank  

 Uniform Fire Code Article 80 
Section 103(b) & (c) 1991  

 Underground Storage Tank  

www.cchealth.org/groups/hazmat
/ 

  

 See the Fact Sheets SC-31, “Outdoor 
Liquid Container Storage” and SC-33, 
“Outdoor Storage of Raw Materials ” 
in the CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 J. Vehicle and 
Equipment Cleaning 

 Show on drawings as appropriate: 

(1) Commercial/industrial facilities 
having vehicle/equipment cleaning 
needs shall either provide a 
covered, bermed area for washing 
activities or discourage 
vehicle/equipment washing by 
removing hose bibs and installing 
signs prohibiting such uses.  

(2) Multi-dwelling complexes shall 
have a paved, bermed, and covered 
car wash area (unless car washing 
is prohibited on-site and hoses are 
provided with an automatic shut-
off to discourage such use). 

(3) Washing areas for cars, vehicles, 
and equipment shall be paved, 
designed to prevent run-on to or 
runoff from the area, and plumbed 
to drain to the sanitary sewer.  

(4) Commercial car wash facilities 
shall be designed such that no 
runoff from the facility is 
discharged to the storm drain 
system. Wastewater from the 
facility shall discharge to the 
sanitary sewer, or a wastewater 
reclamation system shall be 
installed.  

 If a car wash area is not provided, 
describe any measures taken to 
discourage on-site car washing and 
explain how these will be enforced. 

 
 

 

 
 
 

 

Describe operational measures to 
implement the following (if 
applicable): 

Washwater from vehicle and 
equipment washing operations shall 
not be discharged to the storm drain 
system. Refer to “Outdoor Cleaning 
Activities and Professional Mobile Service 
Providers” for many of the Potential 
Sources of Runoff Pollutants categories 
below.  Brochure can be found at 
http://rcflood.org/stormwater/ 

Car dealerships and similar may 
rinse cars with water only. 
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 K. Vehicle/Equipment 
Repair and 
Maintenance 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Accommodate all vehicle 
equipment repair and maintenance 
indoors. Or designate an outdoor 
work area and design the area to 
prevent run-on and runoff of 
stormwater.  

Show secondary containment for 
exterior work areas where motor 
oil, brake fluid, gasoline, diesel 
fuel, radiator fluid, acid-containing 
batteries or other hazardous 
materials or hazardous wastes are 
used or stored. Drains shall not be 
installed within the secondary 
containment areas. 

Add a note on the plans that states 
either (1) there are no floor drains, 
or (2) floor drains are connected to 
wastewater pretreatment systems 
prior to discharge to the sanitary 
sewer and an industrial waste 
discharge permit will be obtained.  


 
 
 


 
 
 
 
 



State that no vehicle repair or 
maintenance will be done outdoors, 
or else describe the required 
features of the outdoor work area. 

State that there are no floor drains 
or if there are floor drains, note the 
agency from which an industrial 
waste discharge permit will be 
obtained and that the design meets 
that agency’s requirements. 

State that there are no tanks, 
containers or sinks to be used for 
parts cleaning or rinsing or, if there 
are, note the agency from which an 
industrial waste discharge permit 
will be obtained and that the 
design meets that agency’s 
requirements. 

 
 
 


 
 
 
 


 
 
 
 
 
 
 
 
 



In the Stormwater Control Plan, note 
that all of the following restrictions 
apply to use the site: 

No person shall dispose of, nor permit 
the disposal, directly or indirectly of 
vehicle fluids, hazardous materials, or 
rinsewater from parts cleaning into 
storm drains. 

No vehicle fluid removal shall be 
performed outside a building, nor on 
asphalt or ground surfaces, whether 
inside or outside a building, except in 
such a manner as to ensure that any 
spilled fluid will be in an area of 
secondary containment. Leaking 
vehicle fluids shall be contained or 
drained from the vehicle immediately. 

No person shall leave unattended drip 
parts or other open containers 
containing vehicle fluid, unless such 
containers are in use or in an area of 
secondary containment.  

Refer to “Automotive Maintenance & Car 
Care Best Management Practices for Auto 
Body Shops, Auto Repair Shops, Car 
Dealerships, Gas Stations and Fleet 
Service Operations”.  Brochure can be 
found at http://rcflood.org/stormwater/ 
Refer to Outdoor Cleaning Activities and 
Professional Mobile Service Providers for 
many of the Potential Sources of     
Runoff Pollutants categories below.  
Brochure can be found at 
http://rcflood.org/stormwater/ 
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 L. Fuel Dispensing 
Areas 

 
 
 
 
 
 
 
 
 
 

 

Fueling areas6 shall have 
impermeable floors (i.e., portland 
cement concrete or equivalent 
smooth impervious surface) that 
are: a) graded at the minimum 
slope necessary to prevent ponding; 
and b) separated from the rest of 
the site by a grade break that 
prevents run-on of stormwater to 
the maximum extent practicable.  

Fueling areas shall be covered by a 
canopy that extends a minimum of 
ten feet in each direction from each 
pump.  [Alternative: The fueling 
area must be covered and the 
cover’s minimum dimensions must 
be equal to or greater than the area 
within the grade break or fuel 
dispensing area1.]  The canopy [or 
cover] shall not drain onto the 
fueling area. 

  
 



The property owner shall dry sweep 
the fueling area routinely. 

See the Fact Sheet SD-30 , “Fueling 
Areas” in the CASQA Stormwater 
Quality Handbooks at 
www.cabmphandbooks.com 

                                                           
 

6 The fueling area shall be defined as the area extending a minimum of 6.5 feet from the corner of each fuel dispenser or the length at which the hose and nozzle assembly may be operated plus 
a minimum of one foot, whichever is greater. 
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 M. Loading Docks  
 

 

 

 

 

 

 
 

 

 
 

 

 
 

 

Show a preliminary design for the 
loading dock area, including 
roofing and drainage. Loading 
docks shall be covered and/or 
graded to minimize run-on to and 
runoff from the loading area. Roof 
downspouts shall be positioned to 
direct stormwater away from the 
loading area. Water from loading 
dock areas shall be drained to the 
sanitary sewer, or diverted and 
collected for ultimate discharge to 
the sanitary sewer.  

Loading dock areas draining 
directly to the sanitary sewer shall 
be equipped with a spill control 
valve or equivalent device, which 
shall be kept closed during periods 
of operation. 

Provide a roof overhang over the 
loading area or install door skirts 
(cowling) at each bay that enclose 
the end of the trailer. 

  
 



Move loaded and unloaded items 
indoors as soon as possible. 

See Fact Sheet SC-30, “Outdoor 
Loading and Unloading,” in the 
CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 
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 N. Fire Sprinkler Test 
Water 

   Provide a means to drain fire 
sprinkler test water to the sanitary 
sewer. 

 See the note in Fact Sheet SC-41, 
“Building and Grounds Maintenance,” 
in the CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 

 
 
 

 
 
 
 
 
 
 

O. Miscellaneous Drain 
or Wash Water or Other 
Sources 

Boiler drain lines 

Condensate drain lines 

Rooftop equipment 

Drainage sumps 

Roofing, gutters, and 
trim. 

Other sources 

  
 
 
 


 
 
 
 


 
 
 

 

 
 

 
 



Boiler drain lines shall be directly 
or indirectly connected to the 
sanitary sewer system and may not 
discharge to the storm drain 
system. 

Condensate drain lines may 
discharge to landscaped areas if the 
flow is small enough that runoff 
will not occur. Condensate drain 
lines may not discharge to the 
storm drain system. 

Rooftop equipment with potential 
to produce pollutants shall be 
roofed and/or have secondary 
containment. 

Any drainage sumps on-site shall 
feature a sediment sump to reduce 
the quantity of sediment in 
pumped water. 

Avoid roofing, gutters, and trim 
made of copper or other 
unprotected metals that may leach 
into runoff. 

Include controls for other sources 
as specified by local reviewer. 
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 P. Plazas, sidewalks, 
and parking lots. 

     Sweep plazas, sidewalks, and parking 
lots regularly to prevent accumulation 
of litter and debris. Collect debris from 
pressure washing to prevent entry into 
the storm drain system. Collect 
washwater containing any cleaning 
agent or degreaser and discharge to 
the sanitary sewer not to a storm drain.  

 
 
 
 

X X
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Appendix 9:  O&M 
Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms 

 

Will be provided in Final WQMP Report
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Appendix 10:  Educational Materials 

BMP Fact Sheets, Maintenance Guidelines and Other End-User BMP Information 



Riverside County - Low Impact Development BMP Design Handbook  rev. 2/2012 

Page 1 

 

 

 

 

 

 



Riverside County - Low Impact Development BMP Design Handbook  rev. 2/2012 

Page 2 

 

 

 

 

 

 

Figure 1: Standard Layout for a Bioretention Facility 



BIORETENTION FACILITY BMP FACT SHEET 
 

Riverside County - Low Impact Development BMP Design Handbook  rev. 2/2012 

Page 3 

                                                 
1 For more information on compost, visit the US Composting Council website at: http://compostingcouncil.org/ 



BIORETENTION FACILITY BMP FACT SHEET 
 

Riverside County - Low Impact Development BMP Design Handbook  rev. 2/2012 

Page 4 

 



BIORETENTION FACILITY BMP FACT SHEET 
 

Riverside County - Low Impact Development BMP Design Handbook  rev. 2/2012 

Page 5 

Figure 4: Bioretention Facility Layout without Side Slopes 



BIORETENTION FACILITY BMP FACT SHEET 
 

Riverside County - Low Impact Development BMP Design Handbook  rev. 2/2012 

Page 6 



BIORETENTION FACILITY BMP FACT SHEET 
 

Riverside County - Low Impact Development BMP Design Handbook  rev. 2/2012 

Page 7 

 

 

 

 

 

 



 

Riverside County - Low Impact Development BMP Design Handbook  rev. 2/2012 

Page 8 

 

 

 

 

 

 

 



 

Riverside County - Low Impact Development BMP Design Handbook  rev. 2/2012 

Page 9 

 

 

 

 

 

 

 

 



 

Riverside County - Low Impact Development BMP Design Handbook  rev. 2/2012 

Page 10 



 



  



What is stormwater runoff?

Why is stormwater runoff
a problem?

The effects of pollution

Stormwater runoff occurs when precipitation
from rain or snowmelt flows over the ground.
Impervious surfaces like driveways, sidewalks,
and streets prevent stormwater from
naturally soaking into the ground.

Stormwater can pick up debris, chemicals, dirt, and other
pollutants and flow into a storm sewer system or directly to
a lake, stream, river, wetland, or coastal water. Anything that
enters a storm sewer system is discharged untreated into
the waterbodies we use for swimming, fishing, and providing
drinking water.

Polluted stormwater runoff can have
many adverse effects on plants, fish,
animals, and people.

Sediment can cloud the water
and make it difficult or
impossible for aquatic plants to
grow. Sediment also can

.

�

destroy aquatic habitats

Excess nutrients can cause
algae blooms. When algae die,
they sink to the bottom and decompose
in a process that removes oxygen from
the water. Fish and other aquatic
organisms can’t exist in water with low
dissolved oxygen levels.

Bacteria and other pathogens can wash
into swimming areas and create health
hazards, often making beach closures
necessary.

Debris—plastic bags, six-pack rings, bottles, and
cigarette butts—washed into waterbodies can choke, suffocate, or
disable aquatic life like ducks, fish, turtles, and birds.

Household hazardous wastes like insecticides, pesticides, paint,
solvents, used motor oil, and other auto fluids can poison aquatic life.
Land animals and people can become sick or die from eating diseased
fish and shellfish or ingesting polluted water.

Polluted stormwater often
affects drinking water
sources. This, in turn, can
affect human health and
increase drinking water
treatment costs.

�

�

�

�

�

AftertheStorm

EPA 833-B-03-002

January 2003

For more information contact:

or visit
www.epa.gov/npdes/stormwater

www.epa.gov/nps

ACitizen’sGuideto
UnderstandingStormwater

WHEN IT RAINS
IT DRAINS

WHEN IT RAINS
IT DRAINS

InternetAddress(URL)HTTP://www.epa.gov
Recycled/RecyclablePrintedWithVegetable

OilBasedInkson100%Postconsumer,
ProcessChlorineFreeRecycledPaper

●

●



Auto care
Washing your car and
degreasing auto parts at home
can send detergents and other
contaminants through the
storm sewer system. Dumping
automotive fluids into storm
drains has the same result as
dumping the materials directly
into a waterbody.

Pet waste
Pet waste can be
a major source of
bacteria and
excess nutrients
in local waters.

� When walking
your pet,
remember to pick up the
waste and dispose of it
properly. Flushing pet
waste is the best disposal
method. Leaving pet waste
on the ground increases
public health risks by
allowing harmful bacteria
and nutrients to wash into
the storm drain and
eventually into local
waterbodies.

Septic
systems
Leaking and
poorly
maintained
septic
systems release nutrients and
pathogens (bacteria and
viruses) that can be picked up
by stormwater and discharged
into nearby waterbodies.
Pathogens can cause public
health problems and
environmental concerns.

Lawn care
Excess fertilizers
and pesticides
applied to lawns
and gardens wash
off and pollute
streams. In
addition, yard
clippings and
leaves can wash
into storm drains and contribute
nutrients and organic matter to streams.

Education is essential to changing people's behavior.
Signs and markers near storm drains warn residents
that pollutants entering the drains will be carried
untreated into a local waterbody.

Recycle or properly dispose of household products that

contain chemicals, such as insecticides, pesticides, paint,

solvents, and used motor oil and other auto fluids.

Don’t pour them onto the ground or into storm drains.
�

�

Use a commercial car wash that treats or
recycles its wastewater, or wash your car on
your yard so the water infiltrates into the
ground.

Repair leaks and dispose of used auto fluids
and batteries at designated drop-off or
recycling locations.

�

�

�

�

Don’t overwater your lawn. Consider
using a soaker hose instead of a
sprinkler.

Use pesticides and fertilizers
sparingly. When use is necessary, use
these chemicals in the recommended
amounts. Use organic mulch or safer
pest control methods whenever
possible.

Compost or mulch yard waste. Don’t
leave it in the street or sweep it into
storm drains or streams.

Cover piles of dirt or mulch being
used in landscaping projects.

�

�

Inspect your system every
3 years and pump your
tank as necessary (every 3
to 5 years).

Don't dispose of
household hazardous
waste in sinks or toilets.

Dirt, oil, and debris that collect in
parking lots and paved areas can be
washed into the storm sewer system
and eventually enter local
waterbodies.

�

�

�

Sweep up litter and debris from
sidewalks, driveways and parking lots,
especially around storm drains.

Cover grease storage and dumpsters
and keep them clean to avoid leaks.

Report any chemical spill to the local
hazardous waste cleanup team.
They’ll know the best way to keep
spills from harming the environment.

Erosion controls that aren’t maintained can cause
excessive amounts of sediment and debris to be
carried into the stormwater system. Construction
vehicles can leak fuel, oil, and other harmful fluids
that can be picked up by stormwater and
deposited into local waterbodies.

�

�

�

Divert stormwater away from disturbed or
exposed areas of the construction site.

Install silt fences, vehicle mud removal areas,
vegetative cover, and other sediment and
erosion controls  and properly maintain them,
especially after rainstorms.

Prevent soil erosion by minimizing disturbed
areas during construction projects, and seed
and mulch bare areas as soon as possible.

Uncovered fueling stations allow spills to be
washed into storm drains. Cars waiting to be
repaired can leak fuel, oil, and other harmful
fluids that can be picked up by stormwater.

�

�

�

�

Clean up spills immediately and properly
dispose of cleanup materials.

Provide cover over fueling stations and
design or retrofit facilities for spill
containment.

Properly maintain fleet vehicles to prevent
oil, gas, and other discharges from being
washed into local waterbodies.

Install and maintain oil/water separators.

Lack of vegetation on streambanks can lead to erosion. Overgrazed pastures can also
contribute excessive amounts of sediment to local waterbodies. Excess fertilizers and
pesticides can poison aquatic animals and lead to destructive algae blooms. Livestock in
streams can contaminate waterways with bacteria, making them unsafe for human contact.

�

�

�

�

�

Keep livestock away from streambanks and provide
them a water source away from waterbodies.

Store and apply manure away from waterbodies and in
accordance with a nutrient management plan.

Vegetate riparian areas along waterways.

Rotate animal grazing to prevent soil erosion in fields.

Apply fertilizers and pesticides according to label
instructions to save money and minimize pollution.

Permeable Pavement

Rain Barrels

Rain Gardens and
Grassy Swales

Vegetated Filter Strips

—Traditional concrete and
asphalt don’t allow water to soak into the ground.
Instead these surfaces rely on storm drains to
divert unwanted water. Permeable pavement
systems allow rain and snowmelt to soak through,
decreasing stormwater runoff.

—You can
collect rainwater from
rooftops in mosquito-
proof containers. The
water can be used later on
lawn or garden areas.

—Specially
designed areas planted
with native plants can provide natural places for

rainwater to collect
and soak into the
ground. Rain from
rooftop areas or paved
areas can be diverted
into these areas rather
than into storm drains.

—Filter strips are areas of
native grass or plants created along roadways or
streams. They trap the pollutants stormwater
picks up as it flows across driveways and streets.

Residential landscaping

Improperly managed logging operations can result in erosion and
sedimentation.

�

�

�

�

�

Conduct preharvest planning to prevent erosion and lower costs.

Use logging methods and equipment that minimize soil disturbance.

Plan and design skid trails, yard areas, and truck access roads to
minimize stream crossings and avoid disturbing the forest floor.

Construct stream crossings so that they minimize erosion and physical
changes to streams.

Expedite revegetation of cleared areas.

Commercial

Stormwater Pollution Solutions

Construction
Agriculture Automotive

Facilities

Forestry
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OWNER’S CERTIFICATION 
 
This Project-Specific Water Quality Management Plan (WQMP) has been prepared for CO Architects by Michael Baker International  for the Kaiser 

Permanente Riverside Medical Hospital.  

 

This WQMP is intended to comply with the requirements of the City of Riverside for the planned development of an offsite parking lot along 

Filmore Street, Planning Case No. DP-2021-01306 which includes the requirement for the preparation and implementation of a Project-Specific 

WQMP.  

The undersigned, while owning the property/project described in the preceding paragraph, shall be responsible for the implementation and 

funding of this WQMP and will ensure that this WQMP is amended as appropriate to reflect up-to-date conditions on the site.  In addition, the 

property owner accepts responsibility for interim operation and maintenance of Stormwater BMPs until such time as this responsibility is formally 

transferred to a subsequent owner. This WQMP will be reviewed with the facility operator, facility supervisors, employees, tenants, maintenance 

and service contractors, or any other party (or parties) having responsibility for implementing portions of this WQMP.  At least one copy of this 

WQMP will be maintained at the project site or project office in perpetuity. The undersigned is authorized to certify and to approve 

implementation of this WQMP.  The undersigned is aware that implementation of this WQMP is enforceable under the City of Riverside Water 

Quality Ordinance (Municipal Code Section 14.12.315). 

"I, the undersigned, certify under penalty of law that the provisions of this WQMP have been reviewed and accepted and that the WQMP will be 

transferred to future successors in interest." 

 

 

    

Owner’s Signature      Date 

  

    

Owner’s Printed Name       Owner’s Title/Position  

 

 

PREPARER’S CERTIFICATION 
 

“The selection, sizing and design of stormwater treatment and other stormwater quality and quantity control 

measures in this plan meet the requirements of Regional Water Quality Control Board Order No. R8-2010-0033 and 

any subsequent amendments thereto.” 

 

 

 
  1/13/2022  

Preparer’s Signature      Date 

  

Scott Davis  Project Manager  

Preparer’s Printed Name       Preparer’s Title/Position  

 

Preparer’s Licensure: P.E. 

 
 

 



- 3 - 

 

 

 

 

         

Table of Contents 

Section A: Project and Site Information........................................................................................................ 5 

A.1 Maps and Site Plans ............................................................................................................................ 5 

A.2 Receiving Waters ................................................................................................................................ 6 

A.3 Additional Permits/Approvals required for the Project: .................................................................... 6 

Section B: Optimize Site Utilization (LID Principles) ..................................................................................... 7 

Section C: Delineate Drainage Management Areas (DMAs) ......................................................................... 8 

Section D: Implement LID BMPs ................................................................................................................... 9 

D.1 Infiltration Applicability ...................................................................................................................... 9 

D.2 Harvest and Use Assessment ............................................................................................................ 10 

D.3 Bioretention and Biotreatment Assessment .................................................................................... 11 

D.4 Feasibility Assessment Summaries ................................................................................................... 12 

D.5 LID BMP Sizing .................................................................................................................................. 13 

Section E: Alternative Compliance (LID Waiver Program) .......................................................................... 13 

Section F: Hydromodification ..................................................................................................................... 14 

F.1 Hydrologic Conditions of Concern (HCOC) Analysis .......................................................................... 14 

F.2 HCOC Mitigation ................................................................................................................................ 15 

Section G: Source Control BMPs ................................................................................................................. 16 

Section H: Construction Plan Checklist ....................................................................................................... 17 

Section I: Operation, Maintenance and Funding ........................................................................................ 18 

  



- 4 - 

 

 

List of Tables 

Table A.1 Identification of Receiving Waters ................................................................................................ 6 

Table A.2 Other Applicable Permits .............................................................................................................. 6 

Table C.1 DMA Classifications ....................................................................................................................... 8 

Table C.2 Type ‘A’, Self-Treating Areas ......................................................................................................... 8 

Table C.3 Type ‘B’, Self-Retaining Areas ....................................................................................................... 8 

Table C.4 Type ‘C’, Areas that Drain to Self-Retaining Areas ........................................................................ 8 

Table C.5 Type ‘D’, Areas Draining to BMPs ................................................................................................. 8 

Table D.1 Infiltration Feasibility .................................................................................................................... 9 

Table D.2 LID Prioritization Summary Matrix ............................................................................................. 12 

Table D.3 DCV Calculations for LID BMPs ................................................................................................... 13 

Table F.1 Hydrologic Conditions of Concern Summary .............................................................................. 14 

Table G.1 Permanent and Operational Source Control Measures ............................................................. 16 

Table H.1 Construction Plan Cross-reference ............................................................................................. 17 

 

List of Appendices 

Appendix 1: Maps and Site Plans ................................................................................................................ 19 

Appendix 2: Construction Plans .................................................................................................................. 20 

Appendix 3: Soils Information ..................................................................................................................... 21 

Appendix 4: Historical Site Conditions ........................................................................................................ 22 

Appendix 5: LID Infeasibility ........................................................................................................................ 23 

Appendix 6: BMP Design Details ................................................................................................................. 24 

Appendix 7: Hydromodification .................................................................................................................. 25 

Appendix 8: Source Control ........................................................................................................................ 26 

Appendix 9: O&M ....................................................................................................................................... 27 

Appendix 10: Educational Materials ....................................................................................................... - 28 - 

 



- 5 - 

 

Section A: Project and Site Information  

The Magnolia Avenue offsite parking lot is located at 11510 Magnolia Ave, Riverside CA 92505. The 

existing undeveloped lot is adding a parking lot, landscaping, and a bioretention basin. The total 

disturbed area is about 4.61 acres. Total impervious cover will be increased compared to the existing 

condition. The project location is also in hydromodification exemption area of the County. 

PROJECT INFORMATION 

Type of Project: Commercial 

Ward Area: Ward 6 

Community Name: La Sierra 

Development Name: Kaiser Permanente Riverside – Fillmore Lot 

PROJECT LOCATION 

Latitude & Longitude (DMS): 33°53'55.67"N 117°29'2.09"W 

Project Watershed and Sub-Watershed: Santa Ana; Santa Ana River, Reach 3 

APN(s): 132-020-033 

Map Book and Page No.: PM 5/49 

PROJECT CHARACTERISTICS 

Proposed or Potential Land Use(s) Parking Lot 

Proposed or Potential SIC Code(s) 7521 

Area of Impervious Project Footprint (SF) 169,500 

Total Area of proposed Impervious Surfaces within the Project Limits (SF)/or Replacement 169,500 

Does the project consist of offsite road improvements?  Y  N 

Does the project propose to construct unpaved roads?  Y  N 

Is the project part of a larger common plan of development (phased project)?  Y  N 

EXISTING SITE CHARACTERISTICS 

Total area of existing Impervious Surfaces within the project limits (SF) 15,000 

Is the project located within any MSHCP Criteria Cell?  Y  N 

If so, identify the Cell number: N/A 

Are there any natural hydrologic features on the project site?  Y  N 

Is a Geotechnical Report attached?  Y  N 

If no Geotech. Report, list the NRCS soils type(s) present on the site (A, B, C and/or D) B 

What is the Water Quality Design Storm Depth for the project? 0.60 inches 

A.1 Maps and Site Plans 

Appendix 1 includes a map of the local vicinity and existing site. In addition, WQMP Site Plan, located in 

Appendix 1, includes the following: 

 

• Drainage Management Areas 

• Proposed Structural BMPs 

• Drainage Path 

• Drainage Infrastructure, Inlets, Overflows 

• Source Control BMPs 

• Buildings, Roof Lines, Downspouts 

• Impervious Surfaces 

• Standard Labeling 
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A.2 Receiving Waters 
In order of upstream to downstream, the receiving waters that the project site is tributary to are as 

follows. A map of the receiving waters is included in Appendix 1.  

 
Table A.1 Identification of Receiving Waters 

Receiving Waters 
Hydrologic 

Unit 

EPA Approved 

303(d) List 

Impairments 

Designated  

Beneficial Uses 

Proximity to RARE  

Beneficial Use 

La Sierra Channel 801.25 N/A REC2, WARM, WILD 10 Miles 

Arlington Channel 801.25 N/A REC2, WARM, WILD  10 MIles 

Temescal Creek Reach 1a 801.25 N/A REC2, WARM, WILD 10 Miles 

Prado Basin Management 

Zone 
802.21 PH REC1, REC2, WARM, WILD, RARE N/A 

 

A.3 Additional Permits/Approvals required for the Project: 
Table A.2 Other Applicable Permits 

Agency Permit Required 

State Department of Fish and Game, 1602 Streambed Alteration Agreement  Y  N 

State Water Resources Control Board, Clean Water Act (CWA) Section 401 Water Quality Cert.  Y  N 

US Army Corps of Engineers, CWA Section 404 Permit  Y  N 

US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion  Y  N 

Statewide Construction General Permit Coverage  Y  N 

Statewide Industrial General Permit Coverage  Y  N 

Western Riverside MSHCP Consistency Approval (e.g., JPR, DBESP)  Y  N 

Other (please list in the space below as required) 

City of Riverside Conditional Use Permit 

City of Riverside Design Review 

City of Riverside Building Permit 

City of Riverside Grading Permit 

City of Riverside Construction Permit 

 Y

 Y

 Y

 Y

 Y 

 N

 N

 N

 N

 N 
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Section B: Optimize Site Utilization (LID Principles) 

Site Optimization 

Does the project identify and preserve existing drainage patterns? If so, how? If not, why? 

Yes. Existing conditions drainage patterns will be preserved and maintained in the proposed condition. The 

project site is graded to convey sheet flow across the parking lot to the Northwest, as in the existing 

condition. The proposed project will not divert drainage areas to new outfalls.  

Does the project identify and protect existing vegetation? If so, how? If not, why? 

Yes. The project will preserve existing vegetation to the maximum extent possible. Given that the project 

will develop the existing undeveloped lot into a parking facility, very little vegetation will be preserved. 

Does the project identify and preserve natural infiltration capacity? If so, how? If not, why? 

Yes. An infiltration basin will infiltrate runoff.  

Does the project identify and minimize impervious area? If so, how? If not, why? 

Yes. The project will minimize the incorporation of impervious areas to the maximum extent possible. 

However, the proposed parking lot will introduce a significant amount of new impervious areas, compared 

to the existing condition. 

Does the project identify and disperse runoff to adjacent pervious areas? If so, how? If not, why? 

No. Runoff will be directed to a biofiltration basin for water quality treatment and flow control.  
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Section C: Delineate Drainage Management Areas 

(DMAs) 

Table C.1 DMA Classifications 

DMA Name or ID Surface Type(s) Area (Sq. Ft.) DMA Type 

DMA 1 Concrete or Asphalt 169,500 Bioretention 

Landscape 31,318 
 

Table C.2 Type ‘A’, Self-Treating Areas 

DMA Name or ID Area (Sq. Ft.) Stabilization Type Irrigation Type (if any) 

N/A    

 

Table C.3 Type ‘B’, Self-Retaining Areas 

Self-Retaining Area 

Type ‘C’ DMAs that are draining to the Self-Retaining 

Area 

DMA 

Name/ ID 

Post-project  

surface type 

Area 

(square 

feet) 

Storm 

Depth 

(inches)  
DMA Name / 

ID 

[C] from Table C.4 = 

Required Retention Depth 

(inches) 

[A] [B] [C] [D] 

N/A    N/A   

��� = ��� +
��� ∙ ���

�	�
 

Table C.4 Type ‘C’, Areas that Drain to Self-Retaining Areas 

DMA Receiving Self-Retaining DMA 

D
M

A
 N

a
m

e
/ 

ID
 

A
re

a
  

(s
q

u
a

re
 f

e
e

t)
 

P
o

st
-p

ro
je

ct
  

su
rf

a
ce

 t
y

p
e

 

R
u

n
o

ff
 

fa
ct

o
r 

Product 

DMA name /ID 

Area (square 

feet) Ratio  

[A] [B] [C] = [A] x [B]  [D] [C]/[D] 

N/A     N/A   

 

Table C.5 Type ‘D’, Areas Draining to BMPs 

DMA Name or ID BMP Name or ID 

DMA-1 INF-1 Infiltration Basin 
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Section D: Implement LID BMPs 

D.1 Infiltration Applicability  

Is there an approved downstream ‘Highest and Best Use’ for stormwater runoff (ref: Chapter 2.4.4 of the 

WQMP Guidance Document)?   Y  N 

 

Geotechnical Report 

A Geotechnical Report is required by the City of Riverside to confirm present and past site characteristics 

that may affect the use of Infiltration BMPs, see Appendix 3. 

Is this project classified as a small project consistent with the requirements of Chapter 2 of the WQMP 

Guidance Document?    Y  N 

Infiltration Feasibility 

Table D.1 Infiltration Feasibility 

Does the project site… YES NO 

…have any DMAs with a seasonal high groundwater mark shallower than 10 feet?  X 

          If Yes, list affected DMAs:   

…have any DMAs located within 100 feet of a water supply well?  X 

          If Yes, list affected DMAs:   

…have any areas identified by the geotechnical report as posing a public safety risk where infiltration of stormwater 

could have a negative impact? 

 X 

          If Yes, list affected DMAs:   

…have measured in-situ infiltration rates of less than 1.6 inches / hour?  X 

          If Yes, list affected DMAs: Project site is generally located on an area with small infiltration capability ranging 

from 0.7 to 0.8 inches/hr. All DMA’s will be affected. 

  

…have significant cut and/or fill conditions that would preclude in-situ testing of infiltration rates at the final 

infiltration surface? 

 X 

          If Yes, list affected DMAs:   

…geotechnical report identify other site-specific factors that would preclude effective and safe infiltration?  X 

          Describe here:    
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D.2 Harvest and Use Assessment 

The following conditions apply: 

☐ Reclaimed water will be used for the non-potable water demands for the project. 

☐ Downstream water rights may be impacted by Harvest and Use as approved by the Regional 

Board (verified with the City of Riverside). 

☒ The Design Capture Volume will be addressed using Infiltration Only BMPs. (Harvest and Use 

BMPs are still encouraged, but are not required as the Design Capture Volume will be infiltrated 

or evapotranspired). 

☐ None of the above. 

Harvest and Use BMPs need to be assessed for the site.  

 

Irrigation Use Feasibility 

Step 1: Total Area of Irrigated Landscape: 0.72 ac 

 Type of Landscaping (Conservation Design or Active Turf): Conservation Design 

Step 2: Total Area of Impervious Surfaces:  3.89 ac 

Step 3: The project EIATIA factor: 0.79 

Step 4: Minimum required irrigated area: 3.07 

Step 5:  

Minimum required irrigated area (Step 4) Available Irrigated Landscape (Step 1) 

3.09 0.72 
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Toilet Use Feasibility 

Step 1: Projected Number of Daily Toilet Users: n/a 

 Project Type: Commercial/Parking Lot 

Step 2: Total Area of Impervious Surfaces: n/a 

Step 3: The project TUTIA factor: n/a 

Step 4: Minimum number of toilet users: n/a 

Step 5:  

Minimum required Toilet Users (Step 4) Projected number of toilet users (Step 1) 

n/a n/a 

 

Other Non-Potable Use Feasibility 

n/a 

Step 1: Average Daily Demand: n/a 

Step 2: Total Area of Impervious Surfaces: n/a 

Step 3: The project factor: n/a 

Step 4: Minimum required use: n/a 

Step 5:  

Minimum required non-potable use (Step 4) Projected average daily use (Step 1) 

n/a n/a 

 

 

D.3 Bioretention and Biotreatment Assessment 

Other LID Bioretention and Biotreatment BMPs as described in Chapter 2.4.7 of the WQMP Guidance 

Document are feasible on nearly all development sites with sufficient advance planning. 

For the project, the following applies: 

☐ LID Bioretention/Biotreatment BMPs will be used for some or all DMAs of the project as noted 

below in Section D.4  

☐ A site-specific analysis demonstrating the technical infeasibility of all LID BMPs has been 

performed and is included in Appendix 5.  

 

☒ None of the above. 
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D.4 Feasibility Assessment Summaries 
 
Table D.2 LID Prioritization Summary Matrix 

DMA 

Name/ID 

LID BMP Hierarchy No LID 

(Alternative 

Compliance) 1. Infiltration 2. Harvest and use 3. Bioretention 4. Biotreatment 

DMA 1       
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D.5 LID BMP Sizing  

 
Table D.3 DCV Calculations for LID BMPs 

DMA 

Type/ID 

DMA 

Area 

(square 

feet) 

Post-

Project 

Surface 

Type 

Effective 

Impervious 

Fraction, If 

DMA 

Runoff 

Factor 

DMA 

Areas x 

Runoff 

Factor 

Enter BMP Name / Identifier Here 

Infiltration Basin #1 
 [A]  [B] [C] [A] x [C] 

DMA 1 169,500  Asphalt 

Concrete 

1.00 0.89 151,194 
   

DMA 1 31,318 Landscaped 

Areas 

0.1 0.11 3,459.3 

Design 

Storm 

Depth 

(in) 

Design Capture 

Volume, VBMP 

(cubic feet) 

Proposed 

Volume 

on Plans 

(cubic 

feet) 

 
200,818 

 154,653.3 0.6 7,733 12,731 

[B], [C] are obtained from Section 2.3.1 of the WQMP Guidance Document 

[E] is obtained from Exhibit A of the WQMP Guidance Document 

[G] is obtained from LID BMP design procedure sheet, placed in Appendix 6 

Section E: Alternative Compliance (LID Waiver Program) 

LID BMPs are expected to be feasible on virtually all projects. Where LID BMPs have been demonstrated 

to be infeasible as documented in Section D, other Treatment Control BMPs must be used (subject to 

confirmation of LID waiver approval by the Regional Board).  For the project, the following applies: 

☒ LID Principles and LID BMPs have been incorporated into the site design to fully address all 

Drainage Management Areas. No alternative compliance measures are required for this project 

and thus this Section is not required to be completed. 

- Or    - 

☐ The following Drainage Management Areas are unable to be addressed using LID BMPs. A site-

specific analysis demonstrating technical infeasibility of LID BMPs has been approved by the 

Regional Board and included in Appendix 5. Additionally, no downstream regional and/or sub-

regional LID BMPs exist or are available for use by the project. The alternative compliance 

measures on the following pages are being implemented to ensure that any pollutant loads 

expected to be discharged by not incorporating LID BMPs, are fully mitigated. 
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Section F: Hydromodification 

F.1 Hydrologic Conditions of Concern (HCOC) Analysis 

The project does not create a Hydrologic Condition of Concern, meeting the criteria for HCOC Exemption 

as shown below: 

 

HCOC EXEMPTION 1: The Priority Development Project disturbs less than one acre. The City of 

Riverside has the discretion to require a Project-Specific WQMP to address HCOCs on projects less 

than one acre on a case by case basis. The disturbed area calculation should include all disturbances 

associated with larger common plans of development. 
 

Does the project qualify for this HCOC Exemption?   Y  N 

 

HCOC EXEMPTION 2: The volume and time of concentration1 of storm water runoff for the post-

development condition is not significantly different from the pre-development condition for a 2-year 

return frequency storm (a difference of 5% or less is considered insignificant) using one of the 

following methods to calculate: 

• Riverside County Hydrology Manual 

• Technical Release 55 (TR-55): Urban Hydrology for Small Watersheds (NRCS 1986), or 

derivatives thereof, such as the Santa Barbara Urban Hydrograph Method 

• Other methods acceptable to the City of Riverside 

 

Does the project qualify for this HCOC Exemption?   Y  N 

Results included in Table F.1 below and hydrologic analysis included in Appendix 7. 

Table F.1 Hydrologic Conditions of Concern Summary 

 2 year – 24 hour 

Pre-condition Post-condition % Difference 

Time of 

Concentration 

n/a n/a n/a 

Flow (CFS) n/a n/a n/a 

Volume (Cubic Feet) n/a n/a n/a 

1 Time of concentration is defined as the time after the beginning of the rainfall when all portions of the drainage basin 

are contributing to flow at the outlet. 
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HCOC EXEMPTION 3: All downstream conveyance channels to an adequate sump (Prado Dam, 

Santa Ana River) that will receive runoff from the project are engineered and regularly 

maintained to ensure design flow capacity; no sensitive stream habitat areas will be adversely 

affected; or are not identified on the Co-Permittees Hydromodification Sensitivity Maps. 

 

Does the project qualify for this HCOC Exemption?   Y  N 

The project drains to existing Magnolia Ave storm drain/La Sierra Channel and eventually connect to 

downstream Temescal Channel to discharges into Prado Dam of Santa Ana River. 

F.2 HCOC Mitigation 

As an alternative to the HCOC Exemption Criteria above, HCOC criteria is considered mitigated if the 

project meets one of the following conditions, as indicated: 

 a. Additional LID BMPS are implemented onsite or offsite to mitigate potential erosion or habitat 

impacts as a result of HCOCs. This can be conducted by an evaluation of site-specific conditions 

utilizing accepted professional methodologies published by entities such as the California 

Stormwater Quality Association (CASQA), the Southern California Coastal Water Research Project 

(SCCRWP), or other Co-Permittee approved methodologies for site-specific HCOC analysis. 

 b. The project is developed consistent with an approved Watershed Action Plan that addresses 

HCOC in Receiving Waters. 

 c. Mimicking the pre-development hydrograph with the post-development hydrograph, for a 2-year 

return frequency storm. Generally, the hydrologic conditions of concern are not significant, if the 

post-development hydrograph is no more than 10% greater than pre-development hydrograph. 

In cases where excess volume cannot be infiltrated or captured and reused, discharge from the 

site must be limited to a flow rate no greater than 110% of the pre-development 2-year peak flow. 

  d. None of the above. 
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Section G: Source Control BMPs 

The following table identifies the potential sources of runoff pollutants for this project and specifies how 

they are addressed through permanent controls and operational BMPs: 

Table G.1 Permanent and Operational Source Control Measures 

Potential Sources of Runoff 

pollutants 

Permanent Structural Source 

Control BMPs 

Operational Source Control BMPs 

On-site storm drain inlets 
Mark all inlets with the words “Only 

Rain Down the Storm Drain” or 

similar. Catch Basin Markers may be 

available from the Riverside County 

Flood Control and Water District 

Conservation District, call 

951.955.1200 to verify. 

Maintain and periodically repaint or 

replace inlet markings. 

 

Provide stormwater pollution 

prevention information to new site 

owners, lessees, or operators. 

 

See applicable operational BMPs in 
Fact Sheet SC-44, “Drainage System 

Maintenance,” in the CASQA 

Stormwater Quality Handbook at 

www.cabmphandbooks.com 

Include the following in less 

agreements: “Tenants shall not 

allow anyone to discharge anything 

to storm drains or to store or 

deposit materials so as to create a 

potential discharge to storm drains” 

Landscape/ Outdoor Pesticide 
The final landscape plans will 

accomplish all of the following: 

Preserve existing native trees, 

shrubs, and ground cover to the 

maximum extent possible. 

Design landscaping to minimize 

irrigation and runoff, to promote 

surface infiltration where 

appropriate, and to minimize the 

use of fertilizers and pesticides that 

can contribute to stormwater 

pollution. 

Consider using pest-resistant plants, 

especially adjacent to hardscape. 

Maintain landscaping using 

minimum or no pesticides. 

 

See applicable operational BMPs in 

“What you should know for 

Landscaping and Gardening” at 

http://rcflood.org/stormwater 

 

Provide IPM information to new 

owners, leasees and operators.  

Plazas, sidewalks, and parking 

lots. 

Periodic sweeping of sidewalks Sweep plazas, sidewalks, and 

parking lots regularly to prevent 

accumulation of litter and debris. 

Collect debris from pressure 

washing to prevent entry into 

the storm drain system. Collect 

washwater containing any 

cleaning agent or degreaser and 

discharge to the sanitary sewer 

not to a storm drain. 
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Section H: Construction Plan Checklist 

Table H.1 Construction Plan Cross-reference 

BMP No. 

or ID 

BMP Identifier and Description Plan Sheet 

Number(s) 

Latitude / Longitude 

DMA 1 INF-1 Infiltration Basin #1 C6 33°53'55.67"N 117°29'2.09"W 
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Section I: Operation, Maintenance and Funding 

As required by the City of Riverside, the following Operation, Maintenance and Funding details are 

provided as summarized: 

1. A means to finance and implement facility maintenance in perpetuity, including replacement 

cost.  

2. Acceptance of responsibility for maintenance from the time the BMPs are constructed until 

responsibility for operation and maintenance is legally transferred. 

3. An outline of general maintenance requirements for the Stormwater BMPs selected. 

4. Figures delineating and designating pervious and impervious areas, location, and type of 

Stormwater BMP, and tables of pervious and impervious areas served by each facility. 

5. A separate list and location of self-retaining areas or areas addressed by LID Principles that do 

not require specialized O&M or inspections but will require typical landscape maintenance as 

noted in Chapter 5, pages 85-86, in the WQMP Guidance. 

See Appendix 9 for a detailed Stormwater BMP Operation and Maintenance Plan that sets forth a 

maintenance schedule for each of the Stormwater BMPs built on site, and an agreement assigning 

responsibility for maintenance and providing for inspections and certification. 

 

Maintenance Mechanism: The Developer will be responsible for the implementation, operation and 

maintenance of this WQMP until proper turnover to Owner. 

Will the proposed BMPs be maintained by a Home Owners’ Association (HOA) or Property Owners 

Association (POA)? 

 Y  N 

 

Kaiser Permanente will be responsible for the implementation, O&M of the BMPs. 

Operation and Maintenance Plan and Maintenance Mechanism is included in Appendix 9. Educational 

materials for those personnel that will be maintaining the proposed BMPs within this Project-Specific 

WQMP are included in Appendix 10. 
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Appendix 1:  Maps and Site Plans 
Location Map, WQMP Site Plan and Receiving Waters Map 
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Appendix 2:  Construction Plans 

Grading and Drainage Plans 
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Appendix 3:  Soils Information 

Geotechnical Study and Other Infiltration Testing Data 
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scale.

Please rely on the bar scale on each map sheet for map 
measurements.
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Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

AoC Arlington fine sandy 
loam, deep, 2 to 8 
percent slopes

B 5.1 100.0%

Totals for Area of Interest 5.1 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.
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August 25, 2021 
Project No. 210642.3 
 
Wendy Scott 
Senior Project Manager 
Riverside/Moreno Valley Service Area 
182 Granite Street 
Corona, California 92879 
 
Subject: Geotechnical Engineering Report 
 Offsite Parking – K0268 
 Magnolia Avenue and Fillmore Street  
 Kaiser Permanente Riverside Medical Center 
 Riverside, California 
 
Dear Ms. Scott: 

In accordance with your request and authorization, we are presenting the results of our 
geotechnical engineering evaluation for the proposed offsite parking lot at Kaiser Permanente 
Riverside Medical Center. The purpose of this investigation has been to provide recommendations 
for the preparation of the subgrade soil for the proposed parking lot at the above-referenced 
location.   

Please note that the recommendations presented within the report are based on assumptions 
stated herein. Should conditions encountered during development differ from those assumed in our 
analyses, or should the proposed development change, our recommendations may need to be 
modified accordingly.  

We appreciate the opportunity to be of service on this project. Should you have any questions 
regarding this report or if we can be of further service, please do not hesitate to contact the 
undersigned. 

 

Respectfully submitted, 
 
TWINING, INC. 
 

  
Douglas Crayton Adrian Moreno, PE 87057 
Staff Engineer Project Engineer 
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1. INTRODUCTION 

This report presents the results of our geotechnical evaluation performed for the proposed offsite 
parking lot for the Kaiser Permanente Riverside Medical Center in Riverside, California (Figure 1). 
The purpose of this investigation has been to provide geotechnical engineering recommendations 
for the proposed improvements.     

2. SITE DESCRIPTION AND PROPOSED DEVELOPMENT 

2.1. Site Description 

The proposed offsite parking lot is located south of Magnolia Avenue, west of Fillmore Street, 
and north of the Riverside 91 Freeway.  The property is currently a vacant lot that is spans 
between Magnolia on the north and the 91 freeway on the south. An apartment complex is 
adjacent to the west side of the lot and trailer park homes bound the lot on the east side. 

The approximate site coordinates for the building are latitude 33.8979°N and longitude 
117.4832°W and the lot is approximately 699-709 feet above mean sea level (MSL).  

3. SCOPE OF WORK 

To prepare this report, we have performed the following tasks: 

3.1. Literature Review 

We reviewed readily available background data including geologic maps, topographic maps, 
and aerial photographs relevant to the subject site in preparation of this report.  

3.2. Field Exploration 

The field exploration consisted of four exploratory borings conducted at the site on August 5, 
2021.  The subsurface exploration was performed using a 5-inch-diameter hand auger. The 
borings were advanced to depths of approximately 5 feet below ground surface. Upon 
completion of the borings, two of the borings were converted to percolation test holes for 
percolation testing.   

The approximate locations of the borings are shown on Figure 2, Site Plan and Boring Location 
Map. Detailed exploration information of the soil borings is presented in Appendix A, Field 
Exploration. 

3.3. Geotechnical Laboratory Testing 

Laboratory tests were performed on selected samples obtained from the borings to aid in the 
soil classification and to evaluate the engineering properties of the foundation soils. Laboratory 
tests included tests for Atterberg Limits, #200 Wash, Resistance Value (R-value), and 
Expansion Index. The detailed laboratory test results are presented in Appendix B, Laboratory 
Testing. 
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3.4. Engineering Analyses and Report Preparation 
 

We compiled and analyzed the data collected from our site observation, subsurface evaluation, 
and laboratory testing, and prepared this report to present our conclusions and 
recommendations, including: 
 

 Site geology, and subsurface conditions; 
 Groundwater conditions; 
 Site preparation and earthwork; 
 Design of pole foundations; 
 Temporary excavations; 
 Trench backfill; and 
 Recommendations for pavement design. 

4. SITE GEOLOGY AND SUBSURFACE CONDITIONS 

4.1. Regional Geology 

According to the “Geologic Map of the Riverside West/south ½ of Fontana Quadrangles,“ 
(Dibblee and Minch, 2004), site is underlain by alluvium consisting of “alluvial fan deposits of 
sand, minor gravel, tan to light reddish brown” (map symbol: Qoa).   Portions of the map are 
reproduced as Figure 3, Regional Geologic Map. 

4.2. Subsurface Earth Materials 

Earth materials encountered during our subsurface exploration consisted of sandy silt within 
all locations.  The borings were all terminated at 5 feet beneath the ground surface.  The 
materials encountered were generally dry to slightly moist. The upper approximately 1 foot in 
all locations consisted of fill that should be considered undocumented since no records of its 
placement is available. The fill was underlain by alluvium to the depth of exploration at all 
locations.   

Detailed information about soil borings is presented in Appendix A, Field Exploration. 

4.3. Groundwater 

Groundwater was not encountered at either site during our exploration to a maximum of 5 feet 
below ground surface. Based on our review of data from the California Department of Water 
Resources Groundwater Information Center Interactive Map Application, a groundwater well 
located approximately 4,000 feet southwest of the project site has recorded groundwater at a 
depth greater than 50 feet below the ground surface (bgs) as of October 2021. The 
groundwater level can be assumed to be greater than 50 feet below ground surface for the 
design of the project 

Groundwater conditions may vary across the site due to stratigraphic and hydrologic conditions 
and may change over time as a consequence of seasonal and meteorological fluctuations, or 
of activities by humans at this and nearby sites. 
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5. GEOTECHNICAL ENGINEERING RECOMMENDATIONS 

5.1. General Considerations 

Based on the results of our field exploration and engineering analyses, it is our opinion that the 
proposed improvements are feasible from a geotechnical standpoint provided that the 
recommendations in this report are incorporated into the design plans and are implemented 
during construction.   

Our geotechnical engineering analyses performed for this report were based on the earth 
materials encountered during the subsurface exploration for the site. If the design substantially 
changes, then our geotechnical engineering recommendations would be subject to revision 
based on our evaluation of the changes. The following sections present our conclusions and 
recommendations pertaining to the engineering design for this project. 

5.2. Expansive Soils 

Expansive soils are characterized by their ability to undergo significant volume changes (shrink 
or swell) due to variations in moisture content. Changes in soil moisture content can result from 
rainfall, landscape irrigation, utility leakage, roof drainage, perched groundwater, drought, or 
other factors, and may cause unacceptable settlement or heave of structures, concrete slabs 
supported on-grade, or pavements supported over these materials.  Depending on the extent 
and location below finished subgrade, these soils could have a detrimental effect on the 
proposed construction. 

Based on our laboratory tests, the near surface soils consist of soils which have a “very low” 
expansion potential.  Mitigation measures for expansive soils is not required. 

5.3. Site Preparation and Earthwork 

In general, earthwork should be performed in accordance with the recommendations presented 
in this report. Twining should be contacted for questions regarding the recommendations or 
guidelines presented herein. 

5.3.1. Site Preparation 

Site preparation should begin with the removal of utility lines, asphalt, concrete, vegetation, 
and other deleterious debris from areas to be graded. Tree stumps and roots should be 
removed to such a depth that organic material is not present.  Clearing and grubbing should 
extend to the outside edges of the proposed excavation and fill areas. We recommend that 
unsuitable materials such as organic matter or oversized material be removed and 
disposed of offsite. The debris and unsuitable material generated during clearing and 
grubbing should be removed from areas to be graded and disposed of at a legal dump site 
away from the project area. 

5.3.2. Temporary Excavations 

Temporary excavations for the project are expected. We anticipate that unsurcharged 
excavations with vertical side slopes less than 4 feet high will generally be stable; however, 
if excavation extends to the sandy soil layers, sloughing of cohesionless sandy materials 
encountered at the site should be expected. 
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Where space is available, temporary, un-surcharged excavation sides over 4 feet in height 
should be sloped no steeper than an inclination of 1.5H:1V (horizontal:vertical). Where 
sloped excavations are created, the tops of the slopes should be barricaded so that 
vehicles and storage loads are away from the top edge of the excavated slopes with a 
distance at least equal to the height of the slopes. A greater setback may be necessary 
when considering heavy vehicles, such as concrete trucks and cranes.  Twining should be 
advised of such heavy vehicle loadings so that specific setback requirements can be 
established.  If the temporary construction slopes are to be maintained during the rainy 
season, berms are recommended to be graded along the tops of the slopes in order to 
prevent runoff water from entering the excavation and eroding the slope faces. 

Excavations should not undermine the existing adjacent footings. Where space for sloped 
excavations is not available, slot-cut or temporary shoring may be utilized. For temporary 
excavations that are less than 6 feet in height adjacent to existing buildings where the 
excavation extends deeper than the bottom of the existing footing, slot cuts may be utilized. 
The slots should be no wider than 8 feet or one half of the width of the footing, whichever 
is smaller. The slots should be excavated in an A-B-C sequence so that there is soil support 
between any two excavated slots. The excavated slots should not be left open overnight 
and should be backfilled on the same day it was excavated before the next set of slots are 
excavated. 

Personnel from Twining should observe the excavations so that any necessary 
modifications based on variations in the encountered soil conditions can be made.  All 
applicable safety requirements and regulations, including CalOSHA requirements, should 
be met. Stability of temporary excavations is the responsibility of the contractor. 

5.3.3. Over-Excavation and Subgrade Preparation 

Over-excavation should extend at least 1 feet below the bottom of the proposed pavement 
or to the bottom of undocumented fill, whichever is deeper.   

Excavation for pavement and other improvements (e.g., concrete walkways and flatwork) 
should extend laterally at least 2 feet beyond the limits of the improvements.  

The exposed excavation bottom should be evaluated and approved by a representative of 
Twining. It should then be scarified to a minimum depth of 6 inches and moisture 
conditioned to achieve generally consistent moisture contents approximately 2 percent 
above the optimum moisture content. The scarified bottom should be compacted to at least 
90 percent relative compaction in accordance with the latest version of ASTM Test Method 
D1557 and then evaluated and approved by Twining. 

The extent and depths of all removal should be evaluated by Twining’s representative in 
the field based on the materials exposed. Should excavations expose soft soils or soils 
considered as unsuitable for use as fill by a Twining representative, additional removals 
may be recommended. For example, deeper removal may be required in areas where soft, 
saturated, or organic materials are encountered. 

Fill and backfill materials should be compacted fill in accordance with Sections 5.3.4 and 
5.3.5 of this report.  
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5.3.4. Materials for Fill 

In general, on-site soils should be considered as suitable for use as fill.  All fill soils should 
be free of organics, debris, rocks or lumps over three inches in largest dimension, other 
deleterious material, and not more than 40 percent larger than ¾ inch. Larger chunks, if 
generated during excavation, may be broken into acceptably sized pieces or may be 
disposed of offsite. 

Any imported fill material should consist of granular soil having a “very low” expansion 
potential (i.e., expansion index of 20 or less). Import material should also have low 
corrosion potential (that is, chloride content less than 500 parts per million [ppm], soluble 
sulfate content of less than 0.1 percent, and pH of 5.5 or higher).  

All fill soils should be evaluated and approved by a Twining representative prior to importing 
or filling. 

5.3.5. Compacted Fill 

Compacted fill should be placed in horizontal lifts of approximately 8 to 10 inches in loose 
thickness, depending on the equipment used. Prior to compaction, each lift should be 
moisture conditioned, mixed, and then compacted by mechanical methods. The moisture 
content should be approximately 2 percent above the optimum moisture content. Fill 
materials should be compacted to a minimum relative compaction of 95 percent within the 
upper one foot below new vehicle trafficked pavement sections, and 90 percent in all other 
areas, unless indicated otherwise. The relative compaction should be determined by ASTM 
D1557. Successive lifts should be treated in the same manner until the desired finished 
grades are achieved. 

5.3.6. Excavation Bottom Stability 

In general, we anticipate that bottoms of the excavations will be stable and should provide 
suitable support for the proposed improvements. Conditions of the excavation bottom 
should be evaluated by Twining during the scarification and re-compaction efforts. If 
unstable bottom conditions are encountered, remedial measures would be required to 
stabilize the bottom. Soft bottom conditions can be identified by surface yielding under 
rubber-tired equipment loading and the inability to achieve proper compaction. 
 
Unstable bottom conditions may be mitigated by over-excavation of the bottom to suitable 
depths, and/or replacement with a minimum 1-foot-thick aggregate base underlain by 
geogrid (Tensar TX7 or equivalent).  
 
Recommendations for stabilizing excavation bottoms should be based on evaluation in the 
field by the geotechnical consultant at the time of construction.  

5.3.7. Backfill for Utility Trench 

Utility trench excavations to receive backfill shall be free of trash, debris or other 
unsatisfactory materials at the time of backfill placement.  

At locations where the trench bottom is yielding or otherwise unstable, pipe support may 
be improved by placing 12 inches of ¾-inch crushed rock as defined in Section 200-1.2 of 
the “Greenbook” Standard Specifications for Public Works Construction (SSPWC).  
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Remedial earthwork at the trench bottom should be performed where oversize materials 
(rocks or clods greater than 3 inches) are present. Removal of oversize materials to a depth 
of 6 inches below the bottom of the pipeline and replacement with fill compacted to at least 
90% relative compaction is recommended. Alternatively, ¾-inch crushed rock may be 
used. 

The trench should be backfilled with bedding material extending to at least one foot over 
the top of pipe. Bedding material should consist of clean sand having a sand equivalent 
(SE) of 30 or greater. Alternative materials meeting the SSPWC bedding material 
specifications are also acceptable. Samples of materials proposed for use as bedding 
should be provided to the engineer for inspection and testing before the material is 
imported for use on the project.  The onsite materials can only be used following the 
requirement of “Greenbook” bedding specification when the SE is not less than 30.  The 
pipe bedding material should be placed over the full width of the trench. After placement of 
the pipe, the bedding should be brought up uniformly on both sides of the pipe to reduce 
the potential for unbalanced loads. No void or uncompacted areas should be left beneath 
the pipe haunches.  

Above pipe bedding, trench backfill may be onsite soils and should not contain rocks or 
lumps over 3 inches in largest dimension. Larger chunks, if generated during excavation, 
may be broken into acceptably sized pieces or may be disposed of offsite. The moisture 
content should be approximately 2 percent above the optimum moisture content.  

Backfill may be placed and compacted by mechanical means and should be compacted to 
90 percent of the laboratory maximum dry density as per ASTM Standard D1557. Where 
pavement is planned, the top 12 inches of subgrade soils and the overlying aggregate base 
should be compacted to 95 percent.  

Jetting or flooding of pipe bedding and backfill material is not recommended. 

5.3.8. Rippability 

The earth materials underlying the site should be generally excavatable with heavy-duty 
earthwork equipment in good working condition. Some gravels, cobbles and man-made 
debris should be anticipated. 

5.3.9.  Construction Dewatering 

As discussed earlier, groundwater was not encountered in the borings to the maximum 
exploration depth of 5 feet bgs.  Construction of the project is anticipated to occur above 
the groundwater. The possibility to encounter groundwater is low during earthwork and 
slab-on-grade preparation for the proposed structures, and the need for dewatering is not 
anticipated for construction of foundations and utility trenches.  

If needed, considerations for construction dewatering should include anticipated 
drawdown, volume of pumping, potential for settlement of nearby structures, and 
groundwater discharge. Disposal of groundwater should be performed in accordance with 
guidelines of the Regional Water Quality Control Board. 
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5.4. Pole Foundations 
 

Pole foundations for flagpoles, fences, and signposts may be designed using an allowable unit 
skin friction of 300 psf and an allowable end bearing resistance of 1,500 psf. A factor of safety 
of 2 is incorporated into the allowable skin friction, and a factor of 3 is incorporated into the 
allowable end bearing.  
 
Lateral resistance for conditions with and without lateral constraint provided at the ground 
surface conditions are provided below based on 2019 CBC. 

5.4.1. Non-Constrained Ground 

The embedment of pole foundations where no lateral constraint is provided at or above the 
ground surface should be calculated using Equation 18-1 of 2019 IBC (shown below) or a 
minimum 3 feet below the ground surface, whichever is deeper. 

 d  1  1
.

   (Equation 18-1 of 2019 CBC) 

 where: 
A   = 2.34P/(S1 * b) 
b   = Diameter of round post or footing or diagonal dimension of square post or footing, 

feet. 
d   = Depth of embedment in earth in feet but not over 12 feet for purpose of computing 

lateral pressure. 
h   = Distance in feet from ground surface to point of application of “P”. 
P   = Applied lateral force in pounds. 
S1 = Allowable lateral soil-bearing pressure based on a depth of one-third the depth of 

embedment in pounds per square foot. 

An allowable passive earth pressure of 300 pcf up to a maximum of 4,500 psf may be used 
for design provided the upper one foot of passive resistance is neglected in the structural 
design. Isolated pole foundations spaced at least 3 diameters of the maximum pole 
foundation may be designed using an allowable lateral resistance equal to 2 times of the 
allowable passive pressure. 

5.4.2. Constrained Ground 

  The embedment of pole foundations where lateral constraint is provided at the ground 
surface, such as by a rigid floor or pavement, should be calculated using Equation 18-2 of 
2019 CBC (shown below) or a minimum 3 feet below the ground surface, whichever is 
deeper. 

  d
.

        (Equation 18-2 of 2019 CBC) 

where: 
b   = Diameter of round post or footing or diagonal dimension of square post or footing, 

feet. 
d   = Depth of embedment in earth in feet but not over 12 feet for purpose of computing 

lateral pressure. 
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h   = Distance in feet from ground surface to point of application of “P”. 
P   = Applied lateral force in pounds. 
S3 = Allowable lateral soil-bearing pressure based on a depth of one-third the depth of 

embedment in pounds per square foot. 

An allowable passive earth pressure of 300 pcf up to a maximum of 4,500 psf may be used 
for design provided the upper one foot of passive resistance is neglected in the structural 
design. Isolated pole foundations spaced at least 3 diameters of the maximum pole 
foundation may be designed using an allowable lateral resistance equal to 2 times of the 
allowable passive pressure. 

5.5. Pavement Recommendations 
 

Pavement section should be constructed on top of properly prepared subgrade in accordance 
with Section 6.4 of this report and aggregate base (AB) section compacted to 95 percent of the 
maximum dry density in accordance with ASTM D 1557.  
 
We performed laboratory R-value testing for preliminary pavement section design. The test 
indicates a minimum R value of 47, and it was used in our pavement structural calculations. 
Sections 5.5.1 and 5.5.2 present our recommendations for preliminary design of flexible and 
rigid pavement sections, respectively. 

5.5.1. Flexible Pavement Design 
 

Our flexible pavement structural design is in accordance with Chapter 630 of the Caltrans 
Highway Design Manual, which is based on a relationship between the gravel equivalent 
(GE) of the pavement structural materials, the traffic index (TI), and the R-value of the 
underlying subgrade soil.  For preliminary design of flexible pavement section, Table 1 
provides recommended minimum thicknesses for hot mix asphalt (HMA) and aggregate 
base sections for different traffic indices. 
 
 

Table 1 – Recommended Minimum HMA and Base Section Thicknesses 

Traffic Index 4.0 5.0 6.0 7.0 

HMA Thickness (in) 3.5 4.0 4.5 5.0 

Aggregate Base Thickness (in) 4.0 4.0 4.0 4.0 

 

5.5.2. Rigid Pavement Design 
 

For preliminary design of rigid pavement section, Table 2 provides recommended minimum 
thicknesses for Portland cement concrete (PCC) pavement section and Class 2 Aggregate 
Base (AB) section for different traffic indices. The recommended values are based on a 
minimum 28-day concrete compressive strength of 3,500 psi. Positive drainage should be 
provided away from all pavement areas to prevent seepage of surface and/or subsurface 
water into the pavement base and/or subgrade. 
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Table 2 – Recommended Minimum Rigid Pavement Thicknesses 

Traffic Index 4.0 5.0 6.0 7.0 

PCC Thickness (in) 4.0 4.5 5.0 6.0 

Aggregate Base Thickness (in) 4.0 4.0 4.0 4.0 

 

5.6. Infiltration Recommendations 
 

Preliminary percolation testing was performed at two locations recommended by the project 
civil engineer.  Prior to construction, testing should be performed at the actual location and 
depth of the planned system if it is different than the locations tested. The design of stormwater 
infiltration facility should be based on percolation test results with an appropriate factor of 
safety.  
 
Our percolation test results may be used in preliminary design. Details of the percolation tests 
are presented in Error! Reference source not found..  Infiltration rates with a factor of safety 
of 3 from our percolation tests are summarized in Table 3.  
 
Any proposed infiltration facility should have a minimum setback from property lines and 
foundations recommended in Table 4.  In addition, the bottom of the infiltration facility should 
be at least 10 feet above the seasonal high groundwater.  We recommend that we review the 
proposed groundwater infiltration system prior to implementation or finalizing design.   

 

 
Table 3 – Infiltration Rate with a Factor of Safety of 3  

Test Location 
Depth of Test Borehole 

(feet) 
Infiltration Rate 

(inch/hour) 

P-1 5.0 0.7 

P-2 5.0 0.8 
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Table 4 – Recommended Minimum Infiltration Facility Setback 

Setback from Distance 

Property lines & public right of way 5 feet 

Foundations 
the greater of 15 feet or a 1:1 plane drawn up from the 
bottom of foundation 

Seasonal high groundwater 10 feet minimum depth from invert of infiltration device 

Face of slope the greater of 5 feet or one half of the slope height 

Water wells 100 feet 

6. DESIGN REVIEW AND CONSTRUCTION MONITORING 

Geotechnical review of plans and specifications is of paramount importance in engineering practice. 
The poor performance of many structures has been attributed to inadequate geotechnical review 
of construction documents. Additionally, observation and testing of the subgrade will be important 
to the performance of the proposed development. The following sections present our 
recommendations relative to the review of construction documents and the monitoring of 
construction activities. 

6.1. Plans and Specifications  

The design plans and specifications should be reviewed by Twining prior to bidding and 
construction, as the geotechnical recommendations may need to be reevaluated in the light of 
the actual design configuration and loads. This review is necessary to evaluate whether the 
recommendations contained in this report and future reports have been properly incorporated 
into the project plans and specifications. Based on the work already performed, this office is 
best qualified to provide such review.  

6.2. Construction Monitoring 

Site preparation, removal of unsuitable soils, cement treatment of subgrade soils, assessment 
of imported fill materials, fill placement, and other site grading operations should be observed 
and tested, as appropriate. The substrata exposed during the construction may differ from that 
encountered in the test excavations. Continuous observation by a representative of Twining 
during construction allows for evaluation of the soil conditions as they are encountered and 
allows the opportunity to recommend appropriate revisions where necessary.  

The project engineer should be notified prior to exposure of subgrades.  It is critically important 
that the engineer be provided with an opportunity to observe all exposed subgrades prior to 
burial or covering. 

7. LIMITATIONS 

The recommendations and opinions expressed in this report are based on Twining, Inc.’s review of 
available background documents, on information obtained from field explorations, and on 
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laboratory testing. It should be noted that this study did not evaluate the possible presence of 
hazardous materials on any portion of the site. In the event that any of our recommendations conflict 
with recommendations provided by other design professionals, we should be contacted to aid in 
resolving the discrepancy. 

Due to the limited nature of our field explorations, conditions not observed and described in this 
report may be present on the site. Uncertainties relative to subsurface conditions can be reduced 
through additional subsurface exploration. Additional subsurface evaluation and laboratory testing 
can be performed upon request. It should be understood that conditions different from those 
anticipated in this report may be encountered during grading operations, for example, the extent of 
removal of unsuitable soil, and that additional effort may be required to mitigate them. 

Site conditions, including groundwater elevation, can change with time as a result of natural 
processes or the activities of man at the subject site or at nearby sites. Changes to the applicable 
laws, regulations, codes, and standards of practice may occur as a result of government action or 
the broadening of knowledge. The findings of this report may, therefore, be invalidated over time, 
in part or in whole, by changes over which Twining, Inc. has no control.  

Twining’s recommendations for this site are, to a high degree, dependent upon appropriate quality 
control of subgrade preparation, fill placement, and foundation construction. Accordingly, the 
recommendations are made contingent upon the opportunity for Twining to observe grading 
operations and foundation excavations for the proposed construction. If parties other than Twining 
are engaged to provide such services, such parties must be notified that they will be required to 
assume complete responsibility as the geotechnical engineer of record for the geotechnical phase 
of the project by concurring with the recommendations in this report and/or by providing alternative 
recommendations. 

This document is intended to be used only in its entirety. No portion of the document, by itself, is 
designed to completely represent any aspect of the project described herein. Twining should be 
contacted if the reader requires additional information or has questions regarding the content, 
interpretations presented, or completeness of this document. 

This report has been prepared for the exclusive use by the client and its agents for specific 
application to the proposed project. Land use, site conditions, or other factors may change over 
time, and additional work may be required with the passage of time. 

Based on the intended use of this report and the nature of the new project, Twining may require 
that additional work be performed and that an updated report be issued. Non-compliance with any 
of these requirements by the Client or anyone else will release Twining from any liability resulting 
from the use of this report by any unauthorized party. 

The evaluation of compaction by Twining should not be considered to preclude any requirements 
for observation or approval by governing agencies. It is the contractor's responsibility to notify 
Twining and the appropriate governing agency when project areas are ready for observation, and 
to provide reasonable time for that review. 

Twining performed its evaluation using the degree of care and skill ordinarily exercised under 
similar circumstances by reputable geotechnical professionals with experience in this area in similar 
soil conditions. No other warranty, either express or implied, is made as to the conclusions and 
recommendations contained in this report.  
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FIGURE 1

SITE LOCATION MAP
REFERENCE: USGS (2018)
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FIGURE 3

GEOLOGIC MAP
REFERENCE: DIBBLEE AND MINCH (2004)
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Appendix A 
Field Exploration 

General 

The field exploration consisted of two exploratory borings conducted at the site on August 5, 2021. 
Four soil borings were advanced to an approximate depth of 5 feet below the existing grades.  The 
boring operations were performed using a 5-inch-diameter hand auger.  

The approximate locations of the borings are shown on Figure 2, Site Plan and Boring Location Map.  

Drilling and Sampling 

The Boring Logs are presented as Figures A-2 through A-5.  An explanation of these logs is presented 
as Figure A-1.  The Boring Logs describe the earth materials encountered, samples obtained, and 
show the field and laboratory tests performed.  The log also shows the boring number and drilling date.  
The borings were logged by an engineer using the Unified Soil Classification System.  The boundaries 
between soil types shown on the logs are approximate because the transition between different soil 
layers may be gradual.  Bulk samples of representative earth materials were obtained from the borings.  
Driven samples using a Modified California Ring Sampler were taken in select locations using a hand 
sampler.  Upon completion of the borings, the boreholes were backfilled with soil from the cuttings.   

  



PROJECT NO.
210642.3

REPORT DATE
August 2021

Offsite Parking - K0268 Fillmore
Kaiser Riverside Medical Center

Riverside, California

EXPLANATION FOR LOG OF BORINGS

Sample
Symbol

Very Dense

<4 0 - 15 Very Soft <2
4 - 10
10 - 30 35 - 65

>50
Dense

SPT
(blows/ft)

Very Loose

FINE-GRAINED SOILS
Relative
Density

Loose
Medium Dense

DescriptionSample Type

15 - 35 Soft 2 - 4
Medium Stiff 4 - 8

30 - 50 65 - 85 Stiff 8 - 15
85 - 100 Very Stiff 15 - 30

>30Hard

Relative
Density (%)

Consistency SPT
(blows/ft)

ATT
C
CORR
DS
EI
GS
K
MAX

O
RV
SE
SG
TX
UC

Atterberg Limits
Consolidation
Corrosivity Series
Direct Shear
Expansion Index
Grain Size Distribution
Permeability
Moisture/Density
(Modified Proctor)
Organic Content
Resistance Value
Sand Equivalent
Specific Gravity
Triaxial Compression
Unconfined Compression

NOTE: SPT blow counts based on 140 lb. hammer falling 30 inches

SPT

California Modified

Bulk

Thin-Walled Tube

1.4 in I.D., 2.0 in. O.D. driven sampler

2.4 in. I.D., 3.0 in. O.D. driven sampler

Retrieved from soil cuttings

Pitcher or Shelby Tube

COARSE-GRAINED SOILS LABORATORY TESTING
ABBREVIATIONS

FIGURE A-1

MORE THAN 50% OF
MATERIAL IS LARGER THAN

NO. 200 SIEVE SIZE

(APPRECIABLE AMOUNT OF FINES)

LETTER

SILTY GRAVELS, GRAVEL - SAND - SILT MIXTURES

CLAYEY GRAVELS, GRAVEL - SAND - CLAY
MIXTURES

WELL-GRADED SANDS, GRAVELLY SANDS, LITTLE
OR NO FINES

SILTY SANDS, SAND - SILT MIXTURES

CLAYEY SANDS, SAND - CLAY MIXTURES

INORGANIC SILTS AND VERY FINE SANDS, ROCK
FLOUR, SILTY OR CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SAND OR SILTY SOILS

INORGANIC CLAYS OF HIGH PLASTICITY

GRAPH
SYMBOLSMAJOR DIVISIONS TYPICAL

DESCRIPTIONS

POORLY-GRADED SANDS, GRAVELLY SAND, LITTLE
OR NO FINES

ORGANIC SILTS AND ORGANIC SILTY CLAYS OF LOW
PLASTICITY

INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY,
GRAVELLY CLAYS, SANDY CLAYS, SILTY CLAYS, LEAN
CLAYS

NOTE:  DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

GW

GP

GM

GC

SW

SP

SM

SC

ML

CL

OL

MH

CH

OH

PT

UNIFIED SOIL CLASSIFICATION CHART

MORE THAN 50% OF
COARSE FRACTION

RETAINED ON NO. 4 SIEVE

MORE THAN 50% OF
COARSE FRACTION

PASSING ON NO. 4 SIEVE

(LITTLE OR NO FINES)

(APPRECIABLE AMOUNT OF
FINES)

(LITTLE OR NO FINES)

MORE THAN 50% OF
MATERIAL IS SMALLER

THAN NO. 200 SIEVE SIZE

COARSE
GRAINED

SOILS

GRAVEL AND
GRAVELLY

SOILS

CLEAN GRAVELS

CLEAN SANDSSAND AND
SANDY
SOILS

SANDS WITH
FINES

SILTS
AND

CLAYS

SILTS
AND

CLAYS

LIQUID LIMIT
LESS THAN

50

LIQUID LIMIT
GREATER THAN

50

FINE
GRAINED

SOILS

GRAVELS WITH
FINES

WELL-GRADED GRAVELS, GRAVEL - SAND
MIXTURES, LITTLE OR NO FINES

POORLY-GRADED GRAVELS, GRAVEL - SAND
MIXTURES, LITTLE OR NO FINES

PEAT, HUMUS, SWAMP SOILS WITH HIGH
ORGANIC CONTENTS

ORGANIC CLAYS OF MEDIUM TO HIGH
PLASTICITY, ORGANIC SILTS

HIGHLY ORGANIC SOILS



FILL:  Sandy SILT; reddish brown; dry; with approximately 10%
gravel

ALLUVIUM: Sandy SILT; reddish brown; dry

Total Depth = 5.0 feet
Backfilled on 8/5/2021
No groundwater encountered.
Backfilled with cuttings at completion.

ML

ML

EI

707

702

PROJECT NO.
210642.3

LOGGED BY DHC

SURFACE ELEVATION (ft.) 712  +(MSL)

Offsite Parking - K0268 Fillmore
Kaiser Riverside Medical Center

Riverside, California

DESCRIPTION

5

10

LOG OF BORING

REPORT DATE
August 2021

DEPTH TO GROUNDWATER (ft.) N/E

FIGURE A - 2

DRIVE WEIGHT N/A
DRILLING METHOD 5" Hand Auger DRILLER Twining, Inc.

DROP N/A
BORING NO. B-1DATE DRILLED 8/5/2021



FILL:  Sandy SILT; reddish brown; dry; with approximately 10%
gravel

ALLUVIUM: Sandy SILT; reddish brown; dry

Total Depth = 5.0 feet
Backfilled on 8/5/2021
No groundwater encountered.
Backfilled with cuttings at completion.

ML

ML

#200,
ATT, RV

708

703

PROJECT NO.
210642.3

LOGGED BY DHC

SURFACE ELEVATION (ft.) 713  +(MSL)

Offsite Parking - K0268 Fillmore
Kaiser Riverside Medical Center

Riverside, California

DESCRIPTION

5

10

LOG OF BORING

REPORT DATE
August 2021

DEPTH TO GROUNDWATER (ft.) N/E

FIGURE A - 3

DRIVE WEIGHT N/A
DRILLING METHOD 5" Hand Auger DRILLER Twining, Inc.

DROP N/A
BORING NO. B-2DATE DRILLED 8/5/2021



FILL:  Sandy SILT; light medium brown; dry; with some gravel

-- medium brown

ALLUVIUM:  Sandy SILT; reddish brown; dry

Total Depth = 5.0 feet
Backfilled on 8/5/2021
No groundwater encountered.
Backfilled with cuttings at completion.

ML

ML

#200,
ATT, RV

2.2

707

702

PROJECT NO.
210642.3

LOGGED BY DHC

SURFACE ELEVATION (ft.) 712  +(MSL)

Offsite Parking - K0268 Fillmore
Kaiser Riverside Medical Center

Riverside, California

DESCRIPTION

5

10

LOG OF BORING

REPORT DATE
August 2021

DEPTH TO GROUNDWATER (ft.) N/E

FIGURE A - 4

DRIVE WEIGHT N/A
DRILLING METHOD 5" Hand Auger DRILLER Twining, Inc.

DROP N/A
BORING NO. P-1DATE DRILLED 8/5/2021



FILL:  Sandy SILT; light brown; dry; with approximately 10% gravel

ALLUVIUM:  Sandy SILT; light brown; dry; with approximately 10% gravel

Total Depth = 5.0 feet
Backfilled on 8/5/2021
No groundwater encountered.
Backfilled with cuttings at completion.

ML

ML

2.0

709

704

PROJECT NO.
210642.3

LOGGED BY DHC

SURFACE ELEVATION (ft.) 714  +(MSL)

Offsite Parking - K0268 Fillmore
Kaiser Riverside Medical Center

Riverside, California

DESCRIPTION

5

10

LOG OF BORING

REPORT DATE
August 2021

DEPTH TO GROUNDWATER (ft.) N/E

FIGURE A - 5

DRIVE WEIGHT N/A
DRILLING METHOD 5" Hand Auger DRILLER Twining, Inc.

DROP N/A
BORING NO. P-2DATE DRILLED 8/5/2021
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Laboratory Testing  
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Appendix B 
Laboratory Testing 

 

Laboratory Moisture Content 

The moisture content of selected samples obtained from the exploratory borings were evaluated in 
general accordance with the latest version of ASTM D2937. The results are shown on the boring logs 
in Appendix A. 
 
No. 200 Wash Sieve 
The amount of fines passing the No. 200 sieve was evaluated in accordance with ASTM D 1140.  The 
results are presented in Table B-1. 
 

Table B-1 

Number 200 Wash Results  

Boring No. Depth (feet) Percent Passing #200 
B-2 0-5 53.6 
P-1 0-5 53.9 

 
 
Atterberg Limits 
Tests were performed on selected representative fine-grained soil samples to evaluate the liquid limit, 
plastic limit, and plasticity index in general accordance with ASTM D 4318. These test results were 
utilized to evaluate the soil classification in accordance with the Unified Soil Classification System. 
The test results are summarized in Figure B-1. 

Expansion Index 

The expansion index of two soil samples was evaluated in general accordance with ASTM D 4829. 
The specimens were molded under a specified compactive energy at approximately 50 percent 
saturation. The prepared 1-inch thick by 4-inch diameter specimens were loaded with a surcharge of 
144 pounds per square foot and was inundated with tap water. Readings of volumetric swell were 
made for a period of 24 hours. The results of expansion index tests are presented in Table B-2. 

 
Table B-2 

Expansion Index 

Boring No. 
Depth 
(feet) 

Expansion 
Index 

Expansion 
Potential 

B-1 0-5 14 Very low 

 
  



2883 East Spring Street 
Suite 300 
Long Beach CA 90806 

Tel  562.426.3355 
Fax 562.426.6424 

  

 

Resistance Value (R-value) 

R-value testing was performed on a select bulk sample of the near-surface soils encountered at the 
site.  The test was performed in general accordance with ASTM D 2844.  The result is summarized in 
Table B-3. 

Table B-3 

Resistance Value (R-value) 

Boring No. 
Depth 
(feet) 

R Value 

B-2 0-5 47 

P-1 0-5 55 

 

  



0

10

20

30

40

50

60

0 20 40 60 80 100

ML

CL

MH

CH

Sample Location

LIQUID LIMIT

LL

ATTERBERG LIMITS

PL PI U.S.C.S. Classification

NP

NP

NP

NP

NP

NP

CL-ML

P
L
A
S
T
I
C
I
T
Y

I
N
D
E
X

B-2 at 0-5 ft

P-1 at 0-5 ft

FIGURE B-1

Sandy SILT

Sandy SILT

PROJECT NO.
210642.3

REPORT DATE
August 2021

Offsite Parking - K0268 Fillmore
Kaiser Riverside Medical Center

Riverside, California



lab:4AB96B3B-5B62-4DDD-988B-A63F007DC52C

Sample Details
Sample ID: W01-21-17569-S1 Date Sampled: 8/5/2021
Sampling Method: Source:
Material: Specification:
Location: B-2 0-5' Bulk Tested By: Brian Vollnogle
Date Tested: 8/12/2021

Test Results
ASTM D 2844

R Value at 300 psi Exudation: 47
R Value

Specimen Results
Moisture Content (%) 7.0 7.0 7.0
Dry Density (lb/ft³) 127.3 127.3 127.3
Exudation Pressure (psi) 729 729 729
R Value 70 70 70
Expansion Pressure (psi) 0.8 0.8 0.8

Moisture Content (%) 7.0 9.7 9.7
Dry Density (lb/ft³) 127.3 124.5 124.5
Exudation Pressure (psi) 729 169 169
R Value 70 43 43
Expansion Pressure (psi) 0.8 0.0 0.0

Moisture Content (%) 7.0 9.7 8.4
Dry Density (lb/ft³) 127.3 124.5 126.4
Exudation Pressure (psi) 729 169 411
R Value 70 43 52
Expansion Pressure (psi) 0.8 0.0 0.3

Riverside, CA, 

                                

www.twininginc.com
Report No: RV:W01-21-17569-S1R Value Report

Customer:

Twining, Inc.- Long Beach Lab
3310 Airport Way, Long Beach, CA 90806
Ph: 562.426.3355
Fax: 562.426.6424

75 North Fair Oaks Avenue
Kaiser National Inspection Services

Project:
11510 Magnolia Avenue
Kaiser -Riverside Parking Fillmore Lot

Project No.: 210642.3
Permit No.:
OSHPD: 1063340258
DSA File #:
DSA AP #:

Distribution:
Jurisdiction:

Pasadena, CA, 91103

Page 1 of 1Form No: 18964, Report No: RV:W01-21-17569-S1 © 2000-2021 QESTLab by SpectraQEST.com

Remarks:

Results relate only to the items tested/inspected. All reports remain the property of Twining. This report shall not be reproduced, except in full, without our prior written approval.



lab:4AB96B3B-5B62-4DDD-988B-A63F007DC52C

Sample Details
Sample ID: W01-21-17569-S2 Date Sampled: 8/5/2021
Sampling Method: Source:
Material: Specification:
Location: P-1 0-5' Bulk Tested By: Brian Vollnogle
Date Tested: 8/12/2021

Test Results
ASTM D 2844

R Value at 300 psi Exudation: 55
R Value

Specimen Results
Moisture Content (%) 6.0 6.0 6.0
Dry Density (lb/ft³) 127.2 127.2 127.2
Exudation Pressure (psi) 622 622 622
R Value 80 80 80
Expansion Pressure (psi) 0.2 0.2 0.2

Moisture Content (%) 6.0 8.7 8.7
Dry Density (lb/ft³) 127.2 127.2 127.2
Exudation Pressure (psi) 622 205 205
R Value 80 50 50
Expansion Pressure (psi) 0.2 0.0 0.0

Moisture Content (%) 6.0 8.7 7.3
Dry Density (lb/ft³) 127.2 127.2 126.6
Exudation Pressure (psi) 622 205 471
R Value 80 50 66
Expansion Pressure (psi) 0.2 0.0 0.0

Riverside, CA, 

                                

www.twininginc.com
Report No: RV:W01-21-17569-S2R Value Report

Customer:

Twining, Inc.- Long Beach Lab
3310 Airport Way, Long Beach, CA 90806
Ph: 562.426.3355
Fax: 562.426.6424

75 North Fair Oaks Avenue
Kaiser National Inspection Services

Project:
11510 Magnolia Avenue
Kaiser -Riverside Parking Fillmore Lot

Project No.: 210642.3
Permit No.:
OSHPD: 1063340258
DSA File #:
DSA AP #:

Distribution:
Jurisdiction:

Pasadena, CA, 91103

Page 1 of 1Form No: 18964, Report No: RV:W01-21-17569-S2 © 2000-2021 QESTLab by SpectraQEST.com

Remarks:

Results relate only to the items tested/inspected. All reports remain the property of Twining. This report shall not be reproduced, except in full, without our prior written approval.
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Appendix C 
Percolation Testing 
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Percolation Testing 

Percolation testing was performed on August 5, 2021 in two of the hand auger borings (P-1 and P-2) 
in accordance with the procedures of the Riverside County Design Handbook for Low Impact 
Development Best Management Practices.  After installing pipe and filter rock, the boreholes were 
filled with water to approximately one foot bgs and presoaked for two consecutive 25-minute sessions 
prior to testing.  At the end of each presoak session, more than 6 inches of water level drop was 
observed in the borings.  
 
After presoaking, the boreholes were filled with water again, and measurements were recorded. The 
last reading was used to determine the percolation rate at each test location.  
 
Our calculated infiltration rates with a factor safety of 3 are presented in Table C-1 below. Detailed 
test data is attached at the end of this appendix. 
 
 

Table C-1  – Infiltration Rates with a Factor of Safety of 3  

Test Location 
Depth of Test Borehole 

(feet) 
Infiltration Rate 

(inch/hour) 

P-1 5.0 0.7 

P-2 5.0 0.8 



Project : Project No. : Date : 8/5/2021

P-1 Tested by :

60

Length Width

5

Trial No. Start Time Stop Time
Time Interval

(min.)

Initial Depth 
to Water 

(in.)

Final Depth to 
Water 
(in.)

Change in 
Water Level 

(in.)

Greater than 
or Equal to 6" 

? (Y/N)

1 12:35 PM 1:00 PM 25 31.8 45.1 13.3 Y

2 1:05 PM 1:30 PM 25 31.2 44.3 13.1 Y

t Ho Hf H

Trial No. Start Time Stop Time
Time Interval

(min.)

Initial Water 
Height 

(inches)

Final Water 
Height 

(inches)

Change in 
Water Level 

(inches)

Tested 
Infiltration 

Rate

1 1:32 PM 1:42 PM 10 28.80 16.20 12.60 3.98

2 1:42 PM 1:52 PM 10 30.00 17.40 12.60 3.79

3 1:52 PM 2:02 PM 10 28.20 17.52 10.68 3.32

4 2:02 PM 2:12 PM 10 29.40 19.20 10.20 2.99

5 2:12 PM 2:22 PM 10 29.40 21.00 8.40 2.38

6 2:22 PM 2:32 PM 10 29.40 21.60 7.80 2.19

7

8

9

10

11

12

13

14

15

Infiltration Rate with a factor of safety of 3 = 0.7 inch /hr

Sandy Soil Criteria Test*

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for 
an additional hour with measurements taken every 10 minutes. Otherwise, pre-soak overnight. Obtain at least twelve 
measurements per hole over at least six hours (approximately 30 minute intervals) with a precision of at least 0.25".

Test Hole Dimension (inches)

Diameter (if round) (inches) = Sides (if rectangular) =

Test Hole No.: DHC

Depth of Test Hole, DT (in): USCS Soil Classification : ML

Infiltration Rate Calculation Sheet
Kaiser Fillmore 210642.3



Project : Project No. : Date : 8/5/2021

P-2 Tested by :

60

Length Width

5

Trial No. Start Time Stop Time
Time Interval

(min.)

Initial Depth 
to Water 

(in.)

Final Depth to 
Water 
(in.)

Change in 
Water Level 

(in.)

Greater than 
or Equal to 6" 

? (Y/N)

1 1:45 PM 2:10 PM 25 14.4 44.6 30.2 Y

2 2:15 PM 2:40 PM 25 13.2 43.2 30.0 Y

t Ho Hf H

Trial No. Start Time Stop Time
Time Interval

(min.)

Initial Water 
Height 

(inches)

Final Water 
Height 

(inches)

Change in 
Water Level 

(inches)

Tested 
Infiltration 

Rate

1 2:53 PM 3:03 PM 10 48.00 18.60 29.40 6.38

2 3:03 PM 3:13 PM 10 48.00 21.60 26.40 5.49

3 3:13 PM 3:23 PM 10 48.00 28.20 19.80 3.77

4 3:23 PM 3:33 PM 10 48.00 30.60 17.40 3.22

5 3:33 PM 3:43 PM 10 48.00 33.60 14.40 2.57

6 3:43 PM 3:53 PM 10 48.00 34.80 13.20 2.32

7

8

9

10

11

12

13

14

15

Infiltration Rate with a factor of safety of 3 = 0.8 inch /hr

Infiltration Rate Calculation Sheet
Kaiser Fillmore 210642.3

Test Hole No.: DHC

Depth of Test Hole, DT (in): USCS Soil Classification : CL

Sandy Soil Criteria Test*

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for 
an additional hour with measurements taken every 10 minutes. Otherwise, pre-soak overnight. Obtain at least twelve 
measurements per hole over at least six hours (approximately 30 minute intervals) with a precision of at least 0.25".

Test Hole Dimension (inches)

Diameter (if round) (inches) = Sides (if rectangular) =
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Appendix 4:  Historical Site Conditions 

Phase I Environmental Site Assessment or Other Information on Past Site Use 

 

N/A
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Appendix 5:  LID Infeasibility 

LID Technical Infeasibility Analysis 

 

Not Applicable
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Appendix 6:  BMP Design Details 

BMP Sizing, Design Details and other Supporting Documentation 

 



RIVERSIDE COUNTY FLOOD
CONTROL AND WATER

CONSERVATION DISTRICT

Isohyetal Map
for the 85th Percentile
24 hour Storm Event

July 2011

Rain Gage Locations

Kaiser Riverside-
Fillmore Lot 
0.60



Date

D85= 0.60 inches

DMA 

Type/ID

DMA Area 

(square feet)

Post-Project Surface 

Type

Effective 

Imperivous 

Fraction, If

DMA 

Runoff 

Factor

DMA Areas x 

Runoff Factor

Design 

Storm 

Depth (in) 

Design Capture 

Volume, VBMP 

(cubic feet)

Proposed 

Volume on 

Plans (cubic 

feet)

DMA 1/AC 169500 Concrete or Asphalt 1 0.89 151194

DMA 

1/Landsca

pe

31318
Ornamental 

Landscaping 
0.1 0.11 3459.3

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

200818 154653.3 0.60 7732.7 12,731

Notes: 

Santa Ana Watershed - BMP Design Volume, VBMP

(Rev. 10-2011)
   Legend:

Required Entries    

Calculated Cells     

(Note this worksheet shall only  be used in conjunction with BMP designs from the LID BMP Design Handbook ) 

Company Name Michael Baker International 1/11/2022

Designed by Michael Baker International Case No DP-2021-1307

Company Project Number/Name Kaiser Permanente Riverside Medical Center - Fillmore Lot 

BMP Identification

BMP NAME / ID DMA 1 / BR-1

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, 

from the Isohyetal Map in Handbook Appendix E

Total

Drainage Management Area Tabulation

Insert additional rows if needed to accommodate all DMAs draining to the BMP

INF-1



Company Name: Date:

Designed by: County/City Case No.:

AT = 4.61 acres

  b) Enter VBMP determined from Section 2.1 of this Handbook VBMP= 7,733 ft
3

I = 2.1 in/hr

FS = 3

D1 = D1 = 4.2 ft

1 ft

  e) Enter depth to historic high ground water (measured from top of basin) 50 ft

57.5 ft

D2 =  39.0 ft

DMAX = 4.2 ft

z = 4 :1

dB = 1 ft

AS =  7733 ft
2

AD = 8194 ft
2

Volume = 39 ft
3

Depth = 1 ft

Area = 39 ft
2

6.0 in
 

Required Entries

INF-1 Calculated Cells

  a) Tributary area (BMP subarea)  

Infiltration Basin  - Design Procedure                                                   
(Rev. 03-2012)

BMP ID 
Legend:

Michael Baker International 1/11/2022

Michael Baker International DP-2021-1307

Design Volume

  g) D2 is the smaller of:

Maximum Depth 

  a) Infiltration rate

  b) Factor of Safety (See Table 1, Appendix A: "Infiltration Testing"

       from this BMP Handbook)

  c) Calculate D1 I (in/hr) x  72 hrs

12 (in/ft)  x FS

  d) Enter the depth of freeboard (at least 1 ft)

  f) Enter depth to top of bedrock or impermeable layer (measured from top of basin)

Forebay

Depth to groundwater - (10 ft + freeboard)  and

Depth to impermeable layer - (5 ft + freeboard)

  h) DMAX is the smaller value of D1 and D2 but shall not exceed 5 feet

Basin Geometry

  a) Basin side slopes (no steeper than 4:1)  

  b) Proposed  basin depth (excluding freeboard)  

  c) Minimum bottom surface area of basin (AS= VBMP/dB)

  d) Proposed Design Surface Area  

 a) Forebay volume (minimum 0.5% VBMP)

 b) Forebay depth (height of berm/splashwall. 1 foot min.)  

 c) Forebay surface area (minimum)

 d) Full height notch-type weir  Width (W) =
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Appendix 7:  Hydromodification 

Supporting Detail Relating to Hydrologic Conditions of Concern 

 

N/A



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

   How to use this worksheet (also see instructions in Section G of the WQMP Template): 
 
1. Review Column 1 and identify which of these potential sources of stormwater pollutants apply to your site. Check each box that applies.  

2. Review Column 2 and incorporate all of the corresponding applicable BMPs in your WQMP Exhibit.  

3. Review Columns 3 and 4 and incorporate all of the corresponding applicable permanent controls and operational BMPs in your WQMP. Use the 
format shown in Table G.1on page 23 of this WQMP Template. Describe your specific BMPs in an accompanying narrative, and explain any 
special conditions or situations that required omitting BMPs or substituting alternative BMPs for those shown here. 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 A. On-site storm drain 
inlets 

 Locations of inlets.  Mark all inlets with the words 
“Only Rain Down the Storm 
Drain” or similar. Catch Basin 
Markers may be available from the 
Riverside County Flood Control 
and Water Conservation District, 
call 951.955.1200 to verify. 


 


 

 

 
 
 
 



Maintain and periodically repaint or 
replace inlet markings. 

Provide stormwater pollution 
prevention information to new site 
owners, lessees, or operators. 

See applicable operational BMPs in 
Fact Sheet SC-44, “Drainage System 
Maintenance,” in the CASQA 
Stormwater Quality Handbooks at 
www.cabmphandbooks.com 

Include the following in lease 
agreements: “Tenant shall not allow 
anyone to discharge anything to storm 
drains or to store or deposit materials 
so as to create a potential discharge to 
storm drains.” 

 B. Interior floor drains 
and elevator shaft sump 
pumps 

   State that interior floor drains and 
elevator shaft sump pumps will be 
plumbed to sanitary sewer. 

 Inspect and maintain drains to prevent 
blockages and overflow. 

 C. Interior parking 
garages 

   State that parking garage floor 
drains will be plumbed to the 
sanitary sewer. 

 Inspect and maintain drains to prevent 
blockages and overflow. 

X X X X

X

X

X



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 D1. Need for future 
indoor & structural pest 
control 

   Note building design features that  
discourage entry of pests. 

 Provide Integrated Pest Management 
information to owners, lessees, and 
operators. 

 D2. Landscape/ 
Outdoor Pesticide Use 

 
 
 

 
 

 

Show locations of native trees or 
areas of shrubs and ground cover to 
be undisturbed and retained. 

Show self-retaining landscape 
areas, if any.  

Show stormwater treatment and 
hydrograph modification 
management BMPs. (See 
instructions in Chapter 3, Step 5 
and guidance in Chapter 5.) 

 

 
 


 
 


 
 
 
 
 


 
 
 


 

 

 

State that final landscape plans will 
accomplish all of the following. 

Preserve existing native trees, 
shrubs, and ground cover to the 
maximum extent possible. 

Design landscaping to minimize 
irrigation and runoff, to promote 
surface infiltration where 
appropriate, and to minimize the 
use of fertilizers and pesticides that 
can contribute to stormwater 
pollution.  

Where landscaped areas are used to 
retain or detain stormwater, specify 
plants that are tolerant of saturated 
soil conditions. 

Consider using pest-resistant 
plants, especially adjacent to 
hardscape.  

To insure successful establishment, 
select plants appropriate to site 
soils, slopes, climate, sun, wind, 
rain, land use, air movement, 
ecological consistency, and plant 
interactions. 

 

 

 
 
 
 
 



Maintain landscaping using minimum 
or no pesticides. 

See applicable operational BMPs in 
“What you should know 
for…..Landscape and Gardening” at 
http://rcflood.org/stormwater/Error! 
Hyperlink reference not valid. 

Provide IPM information to new 
owners, lessees and operators. 

 

X X

X

X

X

X

X

X

X

X

X

X



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 E. Pools, spas, ponds, 
decorative fountains, 
and other water 
features. 

 Show location of water feature and 
a sanitary sewer cleanout in an 
accessible area within 10 feet. 
(Exception: Public pools must be 
plumbed according to County 
Department of Environmental 
Health Guidelines.) 

 If the Co-Permittee requires pools 
to be plumbed to the sanitary 
sewer, place a note on the plans 
and state in the narrative that this 
connection will be made according 
to local requirements.  

 See applicable operational BMPs in  
“Guidelines for Maintaining Your 
Swimming Pool, Jacuzzi and Garden 
Fountain” at 
http://rcflood.org/stormwater/   

 F. Food service   
 
 
 
 
 

 

For restaurants, grocery stores, and 
other food service operations, show 
location (indoors or in a covered 
area outdoors) of a floor sink or 
other area for cleaning floor mats, 
containers, and equipment.  

On the drawing, show a note that 
this drain will be connected to a 
grease interceptor before 
discharging to the sanitary sewer.  

 

 
 

Describe the location and features 
of the designated cleaning area.  

Describe the items to be cleaned in 
this facility and how it has been 
sized to insure that the largest 
items can be accommodated. 

 

 See the brochure, “The Food Service 
Industry Best Management Practices for: 
Restaurants, Grocery Stores, 
Delicatessens and Bakeries” at 
http://rcflood.org/stormwater/  

Provide this brochure to new site 
owners, lessees, and operators. 

 G. Refuse areas  
 
 
 
 

 
 
 
 
 
 

 

Show where site refuse and 
recycled materials will be handled 
and stored for pickup. See local 
municipal requirements for sizes 
and other details of refuse areas. 

If dumpsters or other receptacles 
are outdoors, show how the 
designated area will be covered, 
graded, and paved to prevent run-
on and show locations of berms to 
prevent runoff from the area. 

Any drains from dumpsters, 
compactors, and tallow bin areas 
shall be connected to a grease 
removal device before discharge to 
sanitary sewer. 


 
 



State how site refuse will be 
handled and provide supporting 
detail to what is shown on plans. 

State that signs will be posted on or 
near dumpsters with the words “Do 
not dump hazardous materials 
here” or similar. 

 State how the following will be 
implemented: 

Provide adequate number of 
receptacles. Inspect receptacles 
regularly; repair or replace leaky 
receptacles. Keep receptacles covered. 
Prohibit/prevent dumping of liquid or 
hazardous wastes. Post “no hazardous 
materials” signs. Inspect and pick up 
litter daily and clean up spills 
immediately. Keep spill control 
materials available on-site. See Fact 
Sheet SC-34, “Waste Handling and 
Disposal” in the CASQA Stormwater 
Quality Handbooks at 
www.cabmphandbooks.com 



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 H. Industrial processes.  Show process area.  If industrial processes are to be 
located on site, state: “All process 
activities to be performed indoors. 
No processes to drain to exterior or 
to storm drain system.” 

 See Fact Sheet SC-10, “Non-
Stormwater Discharges” in the 
CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 

See the brochure “Industrial & 
Commercial Facilities Best Management 
Practices for: Industrial, Commercial 
Facilities” at 
http://rcflood.org/stormwater/ 



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 I. Outdoor storage of 
equipment or materials. 
(See rows J and K for 
source control 
measures for vehicle 
cleaning, repair, and 
maintenance.) 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 

Show any outdoor storage areas, 
including how materials will be 
covered. Show how areas will be 
graded and bermed to prevent run-
on or run-off from area.  

Storage of non-hazardous liquids 
shall be covered by a roof and/or 
drain to the sanitary sewer system, 
and be contained by berms, dikes, 
liners, or vaults.  

Storage of hazardous materials and 
wastes must be in compliance with 
the local hazardous materials 
ordinance and a Hazardous 
Materials Management Plan for the 
site.  

 Include a detailed description of 
materials to be stored, storage 
areas, and structural features to 
prevent pollutants from entering 
storm drains. 

Where appropriate, reference 
documentation of compliance with 
the requirements of Hazardous 
Materials Programs for: 

 Hazardous Waste Generation 

 Hazardous Materials Release 
Response and Inventory  

 California Accidental Release 
(CalARP)  

 Aboveground Storage Tank  

 Uniform Fire Code Article 80 
Section 103(b) & (c) 1991  

 Underground Storage Tank  

www.cchealth.org/groups/hazmat
/ 

  

 See the Fact Sheets SC-31, “Outdoor 
Liquid Container Storage” and SC-33, 
“Outdoor Storage of Raw Materials ” 
in the CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 J. Vehicle and 
Equipment Cleaning 

 Show on drawings as appropriate: 

(1) Commercial/industrial facilities 
having vehicle/equipment cleaning 
needs shall either provide a 
covered, bermed area for washing 
activities or discourage 
vehicle/equipment washing by 
removing hose bibs and installing 
signs prohibiting such uses.  

(2) Multi-dwelling complexes shall 
have a paved, bermed, and covered 
car wash area (unless car washing 
is prohibited on-site and hoses are 
provided with an automatic shut-
off to discourage such use). 

(3) Washing areas for cars, vehicles, 
and equipment shall be paved, 
designed to prevent run-on to or 
runoff from the area, and plumbed 
to drain to the sanitary sewer.  

(4) Commercial car wash facilities 
shall be designed such that no 
runoff from the facility is 
discharged to the storm drain 
system. Wastewater from the 
facility shall discharge to the 
sanitary sewer, or a wastewater 
reclamation system shall be 
installed.  

 If a car wash area is not provided, 
describe any measures taken to 
discourage on-site car washing and 
explain how these will be enforced. 

 
 

 

 
 
 

 

Describe operational measures to 
implement the following (if 
applicable): 

Washwater from vehicle and 
equipment washing operations shall 
not be discharged to the storm drain 
system. Refer to “Outdoor Cleaning 
Activities and Professional Mobile Service 
Providers” for many of the Potential 
Sources of Runoff Pollutants categories 
below.  Brochure can be found at 
http://rcflood.org/stormwater/ 

Car dealerships and similar may 
rinse cars with water only. 

 



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 K. Vehicle/Equipment 
Repair and 
Maintenance 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Accommodate all vehicle 
equipment repair and maintenance 
indoors. Or designate an outdoor 
work area and design the area to 
prevent run-on and runoff of 
stormwater.  

Show secondary containment for 
exterior work areas where motor 
oil, brake fluid, gasoline, diesel 
fuel, radiator fluid, acid-containing 
batteries or other hazardous 
materials or hazardous wastes are 
used or stored. Drains shall not be 
installed within the secondary 
containment areas. 

Add a note on the plans that states 
either (1) there are no floor drains, 
or (2) floor drains are connected to 
wastewater pretreatment systems 
prior to discharge to the sanitary 
sewer and an industrial waste 
discharge permit will be obtained.  


 
 
 


 
 
 
 
 



State that no vehicle repair or 
maintenance will be done outdoors, 
or else describe the required 
features of the outdoor work area. 

State that there are no floor drains 
or if there are floor drains, note the 
agency from which an industrial 
waste discharge permit will be 
obtained and that the design meets 
that agency’s requirements. 

State that there are no tanks, 
containers or sinks to be used for 
parts cleaning or rinsing or, if there 
are, note the agency from which an 
industrial waste discharge permit 
will be obtained and that the 
design meets that agency’s 
requirements. 

 
 
 


 
 
 
 


 
 
 
 
 
 
 
 
 



In the Stormwater Control Plan, note 
that all of the following restrictions 
apply to use the site: 

No person shall dispose of, nor permit 
the disposal, directly or indirectly of 
vehicle fluids, hazardous materials, or 
rinsewater from parts cleaning into 
storm drains. 

No vehicle fluid removal shall be 
performed outside a building, nor on 
asphalt or ground surfaces, whether 
inside or outside a building, except in 
such a manner as to ensure that any 
spilled fluid will be in an area of 
secondary containment. Leaking 
vehicle fluids shall be contained or 
drained from the vehicle immediately. 

No person shall leave unattended drip 
parts or other open containers 
containing vehicle fluid, unless such 
containers are in use or in an area of 
secondary containment.  

Refer to “Automotive Maintenance & Car 
Care Best Management Practices for Auto 
Body Shops, Auto Repair Shops, Car 
Dealerships, Gas Stations and Fleet 
Service Operations”.  Brochure can be 
found at http://rcflood.org/stormwater/ 
Refer to Outdoor Cleaning Activities and 
Professional Mobile Service Providers for 
many of the Potential Sources of     
Runoff Pollutants categories below.  
Brochure can be found at 
http://rcflood.org/stormwater/ 



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 L. Fuel Dispensing 
Areas 

 
 
 
 
 
 
 
 
 
 

 

Fueling areas6 shall have 
impermeable floors (i.e., portland 
cement concrete or equivalent 
smooth impervious surface) that 
are: a) graded at the minimum 
slope necessary to prevent ponding; 
and b) separated from the rest of 
the site by a grade break that 
prevents run-on of stormwater to 
the maximum extent practicable.  

Fueling areas shall be covered by a 
canopy that extends a minimum of 
ten feet in each direction from each 
pump.  [Alternative: The fueling 
area must be covered and the 
cover’s minimum dimensions must 
be equal to or greater than the area 
within the grade break or fuel 
dispensing area1.]  The canopy [or 
cover] shall not drain onto the 
fueling area. 

  
 



The property owner shall dry sweep 
the fueling area routinely. 

See the Fact Sheet SD-30 , “Fueling 
Areas” in the CASQA Stormwater 
Quality Handbooks at 
www.cabmphandbooks.com 

                                                           
 

6 The fueling area shall be defined as the area extending a minimum of 6.5 feet from the corner of each fuel dispenser or the length at which the hose and nozzle assembly may be operated plus 
a minimum of one foot, whichever is greater. 



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 M. Loading Docks  
 

 

 

 

 

 

 
 

 

 
 

 

 
 

 

Show a preliminary design for the 
loading dock area, including 
roofing and drainage. Loading 
docks shall be covered and/or 
graded to minimize run-on to and 
runoff from the loading area. Roof 
downspouts shall be positioned to 
direct stormwater away from the 
loading area. Water from loading 
dock areas shall be drained to the 
sanitary sewer, or diverted and 
collected for ultimate discharge to 
the sanitary sewer.  

Loading dock areas draining 
directly to the sanitary sewer shall 
be equipped with a spill control 
valve or equivalent device, which 
shall be kept closed during periods 
of operation. 

Provide a roof overhang over the 
loading area or install door skirts 
(cowling) at each bay that enclose 
the end of the trailer. 

  
 



Move loaded and unloaded items 
indoors as soon as possible. 

See Fact Sheet SC-30, “Outdoor 
Loading and Unloading,” in the 
CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 N. Fire Sprinkler Test 
Water 

   Provide a means to drain fire 
sprinkler test water to the sanitary 
sewer. 

 See the note in Fact Sheet SC-41, 
“Building and Grounds Maintenance,” 
in the CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 

 
 
 

 
 
 
 
 
 
 

O. Miscellaneous Drain 
or Wash Water or Other 
Sources 

Boiler drain lines 

Condensate drain lines 

Rooftop equipment 

Drainage sumps 

Roofing, gutters, and 
trim. 

Other sources 

  
 
 
 


 
 
 
 


 
 
 

 

 
 

 
 



Boiler drain lines shall be directly 
or indirectly connected to the 
sanitary sewer system and may not 
discharge to the storm drain 
system. 

Condensate drain lines may 
discharge to landscaped areas if the 
flow is small enough that runoff 
will not occur. Condensate drain 
lines may not discharge to the 
storm drain system. 

Rooftop equipment with potential 
to produce pollutants shall be 
roofed and/or have secondary 
containment. 

Any drainage sumps on-site shall 
feature a sediment sump to reduce 
the quantity of sediment in 
pumped water. 

Avoid roofing, gutters, and trim 
made of copper or other 
unprotected metals that may leach 
into runoff. 

Include controls for other sources 
as specified by local reviewer. 
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IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 P. Plazas, sidewalks, 
and parking lots. 

     Sweep plazas, sidewalks, and parking 
lots regularly to prevent accumulation 
of litter and debris. Collect debris from 
pressure washing to prevent entry into 
the storm drain system. Collect 
washwater containing any cleaning 
agent or degreaser and discharge to 
the sanitary sewer not to a storm drain.  

 
 
 
 

X X
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Appendix 8:  Source Control 
Pollutant Sources/Source Control Checklist 

 



- 27 - 

 

Appendix 9:  O&M 
Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms 

 

Will be provided in Final WQMP Report
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3.1  INFILTRATION BASIN 
 

 

Description 
 

An  Infiltration  Basin  is  a  flat  earthen  basin 

designed  to capture  the design capture volume, 

VBMP.  The  stormwater  infiltrates  through  the 

bottom of the basin into the underlying soil over 

a  72  hour  drawdown  period.  Flows  exceeding 

VBMP  must  discharge  to  a  downstream 

conveyance  system.  Trash  and  sediment 

accumulate  within  the  forebay  as  stormwater 

passes  into  the  basin.    Infiltration  basins  are 

highly  effective  in  removing  all  targeted 

pollutants from stormwater runoff.  

See Appendix A, and Appendix C, Section 1 of Basin Guidelines, for additional requirements. 

Siting Considerations 
The use of infiltration basins may be restricted by concerns over ground water contamination, 

soil permeability, and clogging at the site. See the applicable WQMP for any specific feasibility 

considerations for using  infiltration BMPs. Where this BMP  is being used, the soil beneath the 

basin must  be  thoroughly  evaluated  in  a  geotechnical  report  since  the  underlying  soils  are 

critical to the basin’s long term performance. To protect the basin from erosion, the sides and 

bottom of the basin must be vegetated, preferably with native or low water use plant species. 

In addition, these basins may not be appropriate for the following site conditions:  

 Industrial sites or locations where spills of toxic materials may occur 

 Sites with very low soil infiltration rates 

 Sites with   high groundwater tables or excessively high soil  infiltration rates, where 

pollutants can affect ground water quality 

 Sites with unstabilized soil or construction activity upstream 

 On steeply sloping terrain 

 Infiltration  basins  located  in  a  fill  condition  should  refer  to  Appendix  A  of  this 

Handbook for details on special requirements/restrictions 

Type of BMP  LID ‐ Infiltration

Treatment Mechanisms  Infiltration, Evapotranspiration (when vegetated), Evaporation, and 

Sedimentation 

Maximum Treatment Area  50 acres

Other Names  Bioinfiltration Basin

Figure 1 – Infiltration Basin 
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Setbacks  
 

Always  consult  your  geotechnical  engineer  for  site  specific  recommendations  regarding 

setbacks  for  infiltration  trenches.    Recommended  setbacks  are  needed  to  protect  buildings, 

existing trees, walls, onsite or nearby wells, streams, and tanks.  Setbacks should be considered 

early in the design process since they can affect where infiltration facilities may be placed and 

how  deep  they  are  allowed  to  be.    For  instance,  depth  setbacks  can  dictate  fairly  shallow 

facilities  that will have a  larger  footprint  and,  in  some  cases, may make  an  infiltration basin 

infeasible.  In that instance, another BMP must be selected.  

 
Infiltration basins typically must be set back: 

 10 feet from the historic high groundwater (measured vertically from the bottom of the 
basin, as shown in Figure 2) 

 5 feet from bedrock or impermeable surface layer (measured vertically from the bottom 
of the basin, as shown in Figure 2) 

 From all existing mature tree drip lines as indicated in Figure 2 (to protect their root 
structure) 

 100 feet horizontally from wells, tanks or springs 

Setbacks  to walls  and  foundations must  be  included  as  part  of  the Geotechnical Report. All 

other  setbacks  shall  be  in  accordance  with  applicable  standards  of  the  District’s  Basin 

Guidelines (Appendix C). 

 
 

Figure 2 – Setback Requirements 
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Forebay 
 
A concrete forebay shall be provided to reduce sediment clogging and to reduce erosion.  The 

forebay shall have a design volume of at  least 0.5% VBMP and a minimum 1 foot high concrete 

splashwall / berm.   Full height notch‐type weir(s), offset  from the  line of  flow  from the basin 

inlet  to prevent short circuiting, shall be used  to outlet  the  forebay.    It  is recommended  that 

two weirs be used and that they be located on opposite sides of the forebay (see Figure 2).  

 

Overflow 
 
Flows exceeding VBMP must discharge to an acceptable downstream conveyance system. Where 

an adequate outlet  is present, an overflow structure may be used. Where an embankment  is 

present, an emergency spillway may be used instead. Overflows must be placed just above the 

design water surface for VBMP and be near the outlet of the system. The overflow structure shall 

be  similar  to  the District’s  Standard Drawing CB 110. Additional details may be  found  in  the 

District’s Basin Guidelines (Appendix C). 

 
   

Figure 3 – Infiltration Basin 
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Landscaping Requirements  
Basin  vegetation  provides  erosion  protection,  improves  sediment  removal  and  assists  in 

allowing  infiltration  to occur.   The basin  surface and  side  slopes  shall be planted with native 

grasses.  Proper landscape management is also required to ensure that the vegetation does not 

contribute to water pollution through pesticides, herbicides, or fertilizers.  Landscaping shall be 

in  accordance  with  County  of  Riverside  Ordinance  859  and  the  District’s  Basin  Guidelines 

(Appendix C), or other guidelines issued by the Engineering Authority. 
 

Maintenance  
Normal maintenance of an  infiltration basin  includes  the maintenance of  landscaping, debris 

and  trash  removal  from  the  surface  of  the  basin,  and  tending  to  problems  associated with 

standing water  (vectors, odors, etc.). Significant ponding, especially more than 72 hours after 

an event, may  indicate that  the basin surface  is no  longer providing sufficient  infiltration and 

requires aeration. See the District’s Basin Guidelines (Appendix C) for additional requirements 

(i.e., fencing, maintenance access, etc.). 

Table 1 ‐ Inspection and Maintenance 
 

Schedule  Inspection and Maintenance Activity 

Ongoing including just 
before annual storm 
seasons and following 
rainfall events. 

 Maintain vegetation as needed. Use of fertilizers, pesticides and herbicides should 
be strenuously avoided to ensure they don’t contribute to water pollution. If 
appropriate native plant selections and other IPM methods are used, such products 
shouldn’t be needed. If such projects are used,  

o Products shall be applied in accordance with their labeling, especially 
in relation to application to water, and in areas subjected to flooding. 

o Fertilizers should not be applied within 15 days before, after, or 
during the rain season. 

 Remove debris and litter from the entire basin to minimize clogging and improve 
aesthetics. 

 Check for obvious problems and repair as needed. Address odor, insects, and 
overgrowth issues associated with stagnant or standing water in the basin bottom. 
There should be no long‐term ponding water. 

 Check for erosion and sediment laden areas in the basin. Repair as needed. Clean 
forebay if needed. 

 Revegetate side slopes where needed. 

Annually. If possible, 
schedule these inspections 
within 72 hours after a 
significant rainfall. 

 Inspection of hydraulic and structural facilities. Examine the inlet for blockage, the 
embankment and spillway integrity, as well as damage to any structural element. 

 Check for erosion, slumping and overgrowth. Repair as needed. 

 Check basin depth for sediment build up and reduced total capacity. Scrape bottom 
as needed and remove sediment. Restore to original cross‐section and infiltration 
rate. Replant basin vegetation. 

 Verify the basin bottom is allowing acceptable infiltration. Use a disc or other 
method to aerate basin bottom only if there is actual significant loss of infiltrative 
capacity, rather than on a routine basis1. 

 No water should be present 72 hours after an event. No long term standing water 
should be present at all. No algae formation should be visible.  Correct problem as 
needed. 

1. CA Stormwater BMP Handbook for New Development and Significant Redevelopment



INFILTRATION BASIN BMP FACT SHEET 
 

 
Riverside County - Low Impact Development BMP Design Handbook  rev. 2/2012 

Page 5 

Table 2 ‐ Design and Sizing Criteria for Infiltration Basins 

Note:  The  information  contained  in  this  BMP  Factsheet  is  intended  to  be  a  summary  of  design 

considerations and requirements.  Additional information which applies to all detention basins may 

be  found  in  the District’s Basin Guidelines  (Appendix C).    In addition,  information herein may be 

superseded by other guidelines issued by the co‐permittee.   

 

INFILTRATION BASIN SIZING PROCEDURE 
 
1. Find the Design Volume, VBMP.   

a) Enter the Tributary Area, AT.  

b) Enter the Design Volume, VBMP, determined from Section 2.1 of this Handbook. 

2. Determine the Maximum Depth. 

a) Enter  the  infiltration  rate.    The  infiltration  rate  shall  be  established  as  described  in 
Appendix A: “Infiltration Testing”. 

b) Enter the design Factor of Safety from Table 1 in Appendix A: “Infiltration Testing”. 

c) The spreadsheet will determine D1, the maximum allowable depth of the basin based on 
the infiltration rate along with the maximum drawdown time (72 hours) and the Factor 
of Safety. 

    D1 =   [(t) x (I)] / 12s 
 

Where    I = site infiltration rate (in/hr) 
              s = safety factor 
             t = drawdown time (maximum 72 hours) 

Design Parameter  Infiltration Basin 
Design Volume  VBMP 

Forebay Volume  0.5% VBMP 

Drawdown time (maximum)  72 hours 

Maximum tributary area  50 acres 2 

Minimum infiltration rate 

Must be sufficient to drain the basin within the 
required Drawdown time over the life of the BMP. 
The WQMP may include specific requirements for 

minimum tested infiltration rates. 

Maximum Depth   5 feet 

Spillway erosion control  Energy dissipators to reduce velocities1

Basin Slope  0% 

Freeboard (minimum)  1 foot 1 

Historic High Groundwater Setback (max)  10 feet 

Bedrock/impermeable layer setback (max)  5 feet 

Tree setbacks  Mature tree drip line must not overhang the basin 

Set back from wells, tanks or springs  100 feet 

Set back from foundations  As recommended in Geotechnical Report 
1.      Ventura County’s Technical Guidance Manual for Stormwater Quality Control Measures
2. CA Stormwater BMP Handbook for New Development and Significant Redevelopment 
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d) Enter the depth of freeboard. 

e) Enter  the depth  to  the historic high groundwater  level measured  from  the  top of  the 
basin. 

f) Enter the depth to the top of bedrock or other  impermeable  layer measured from the 
finished grade. 

g) The spreadsheet will determine D2, the total basin depth (including freeboard,  if used) 
of  the basin, based on  restrictions  to  the depth by groundwater and an  impermeable 
layer.   

      D2 = Depth to groundwater – (10 + freeboard) (ft);    
        or 
      D2 = Depth to impermeable layer – (5 + freeboard) (ft) 

Whichever is least. 
 

h) The spreadsheet will determine the maximum allowable effective depth of basin, DMAX, 
based on the smallest value between D1 and D2. DMAX  is the maximum depth of water 
only and does not include freeboard. DMAX shall not exceed 5 feet. 

 
3. Basin Geometry 
 

a) Enter the basin side slopes, z (no steeper than 4:1). 

b) Enter the proposed basin depth, dB excluding freeboard. 

c) The spreadsheet will determine the minimum required surface area of the basin:  
 
      As = VBMP / dB 
 

Where    As    = minimum area required (ft2) 
                    VBMP = volume of the infiltration basin (ft3) 
               dB= proposed depth not to exceed maximum allowable depth, DMAX (ft)   
 

d) Enter the proposed bottom surface area. This area shall not be  less than the minimum 
required surface area. 

 
4. Forebay  

A concrete forebay with a design volume of at  least 0.5% VBMP and a minimum 1 foot high 
concrete splashwall shall be provided.  Full‐height rectangular weir(s) shall be used to outlet 
the  forebay.    The weir(s) must be offset  from  the  line of  flow  from  the basin  inlet.  It  is 
recommended  that  two weirs be used and  that  they be  located on opposite  sides of  the 
forebay (see Figure 2).  

 
a) The spreadsheet will determine the minimum required forebay volume based on 0.5% 

VBMP.   

b) Enter the proposed depth of the forebay berm/splashwall (1foot minimum).   

c) The spreadsheet will determine the minimum required forebay surface area. 

d) Enter the width of rectangular weir to be used (minimum 1.5 inches). Weir width should 
be established based on a 5 minute drawdown time. 



 



  



What is stormwater runoff?

Why is stormwater runoff
a problem?

The effects of pollution

Stormwater runoff occurs when precipitation
from rain or snowmelt flows over the ground.
Impervious surfaces like driveways, sidewalks,
and streets prevent stormwater from
naturally soaking into the ground.

Stormwater can pick up debris, chemicals, dirt, and other
pollutants and flow into a storm sewer system or directly to
a lake, stream, river, wetland, or coastal water. Anything that
enters a storm sewer system is discharged untreated into
the waterbodies we use for swimming, fishing, and providing
drinking water.

Polluted stormwater runoff can have
many adverse effects on plants, fish,
animals, and people.

Sediment can cloud the water
and make it difficult or
impossible for aquatic plants to
grow. Sediment also can

.

�

destroy aquatic habitats

Excess nutrients can cause
algae blooms. When algae die,
they sink to the bottom and decompose
in a process that removes oxygen from
the water. Fish and other aquatic
organisms can’t exist in water with low
dissolved oxygen levels.

Bacteria and other pathogens can wash
into swimming areas and create health
hazards, often making beach closures
necessary.

Debris—plastic bags, six-pack rings, bottles, and
cigarette butts—washed into waterbodies can choke, suffocate, or
disable aquatic life like ducks, fish, turtles, and birds.

Household hazardous wastes like insecticides, pesticides, paint,
solvents, used motor oil, and other auto fluids can poison aquatic life.
Land animals and people can become sick or die from eating diseased
fish and shellfish or ingesting polluted water.

Polluted stormwater often
affects drinking water
sources. This, in turn, can
affect human health and
increase drinking water
treatment costs.

�

�

�

�

�
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Auto care
Washing your car and
degreasing auto parts at home
can send detergents and other
contaminants through the
storm sewer system. Dumping
automotive fluids into storm
drains has the same result as
dumping the materials directly
into a waterbody.

Pet waste
Pet waste can be
a major source of
bacteria and
excess nutrients
in local waters.

� When walking
your pet,
remember to pick up the
waste and dispose of it
properly. Flushing pet
waste is the best disposal
method. Leaving pet waste
on the ground increases
public health risks by
allowing harmful bacteria
and nutrients to wash into
the storm drain and
eventually into local
waterbodies.

Septic
systems
Leaking and
poorly
maintained
septic
systems release nutrients and
pathogens (bacteria and
viruses) that can be picked up
by stormwater and discharged
into nearby waterbodies.
Pathogens can cause public
health problems and
environmental concerns.

Lawn care
Excess fertilizers
and pesticides
applied to lawns
and gardens wash
off and pollute
streams. In
addition, yard
clippings and
leaves can wash
into storm drains and contribute
nutrients and organic matter to streams.

Education is essential to changing people's behavior.
Signs and markers near storm drains warn residents
that pollutants entering the drains will be carried
untreated into a local waterbody.

Recycle or properly dispose of household products that

contain chemicals, such as insecticides, pesticides, paint,

solvents, and used motor oil and other auto fluids.

Don’t pour them onto the ground or into storm drains.
�

�

Use a commercial car wash that treats or
recycles its wastewater, or wash your car on
your yard so the water infiltrates into the
ground.

Repair leaks and dispose of used auto fluids
and batteries at designated drop-off or
recycling locations.

�

�

�

�

Don’t overwater your lawn. Consider
using a soaker hose instead of a
sprinkler.

Use pesticides and fertilizers
sparingly. When use is necessary, use
these chemicals in the recommended
amounts. Use organic mulch or safer
pest control methods whenever
possible.

Compost or mulch yard waste. Don’t
leave it in the street or sweep it into
storm drains or streams.

Cover piles of dirt or mulch being
used in landscaping projects.

�

�

Inspect your system every
3 years and pump your
tank as necessary (every 3
to 5 years).

Don't dispose of
household hazardous
waste in sinks or toilets.

Dirt, oil, and debris that collect in
parking lots and paved areas can be
washed into the storm sewer system
and eventually enter local
waterbodies.

�

�

�

Sweep up litter and debris from
sidewalks, driveways and parking lots,
especially around storm drains.

Cover grease storage and dumpsters
and keep them clean to avoid leaks.

Report any chemical spill to the local
hazardous waste cleanup team.
They’ll know the best way to keep
spills from harming the environment.

Erosion controls that aren’t maintained can cause
excessive amounts of sediment and debris to be
carried into the stormwater system. Construction
vehicles can leak fuel, oil, and other harmful fluids
that can be picked up by stormwater and
deposited into local waterbodies.

�

�

�

Divert stormwater away from disturbed or
exposed areas of the construction site.

Install silt fences, vehicle mud removal areas,
vegetative cover, and other sediment and
erosion controls  and properly maintain them,
especially after rainstorms.

Prevent soil erosion by minimizing disturbed
areas during construction projects, and seed
and mulch bare areas as soon as possible.

Uncovered fueling stations allow spills to be
washed into storm drains. Cars waiting to be
repaired can leak fuel, oil, and other harmful
fluids that can be picked up by stormwater.

�

�

�

�

Clean up spills immediately and properly
dispose of cleanup materials.

Provide cover over fueling stations and
design or retrofit facilities for spill
containment.

Properly maintain fleet vehicles to prevent
oil, gas, and other discharges from being
washed into local waterbodies.

Install and maintain oil/water separators.

Lack of vegetation on streambanks can lead to erosion. Overgrazed pastures can also
contribute excessive amounts of sediment to local waterbodies. Excess fertilizers and
pesticides can poison aquatic animals and lead to destructive algae blooms. Livestock in
streams can contaminate waterways with bacteria, making them unsafe for human contact.

�

�

�

�

�

Keep livestock away from streambanks and provide
them a water source away from waterbodies.

Store and apply manure away from waterbodies and in
accordance with a nutrient management plan.

Vegetate riparian areas along waterways.

Rotate animal grazing to prevent soil erosion in fields.

Apply fertilizers and pesticides according to label
instructions to save money and minimize pollution.

Permeable Pavement

Rain Barrels

Rain Gardens and
Grassy Swales

Vegetated Filter Strips

—Traditional concrete and
asphalt don’t allow water to soak into the ground.
Instead these surfaces rely on storm drains to
divert unwanted water. Permeable pavement
systems allow rain and snowmelt to soak through,
decreasing stormwater runoff.

—You can
collect rainwater from
rooftops in mosquito-
proof containers. The
water can be used later on
lawn or garden areas.

—Specially
designed areas planted
with native plants can provide natural places for

rainwater to collect
and soak into the
ground. Rain from
rooftop areas or paved
areas can be diverted
into these areas rather
than into storm drains.

—Filter strips are areas of
native grass or plants created along roadways or
streams. They trap the pollutants stormwater
picks up as it flows across driveways and streets.

Residential landscaping

Improperly managed logging operations can result in erosion and
sedimentation.

�

�

�

�

�

Conduct preharvest planning to prevent erosion and lower costs.

Use logging methods and equipment that minimize soil disturbance.

Plan and design skid trails, yard areas, and truck access roads to
minimize stream crossings and avoid disturbing the forest floor.

Construct stream crossings so that they minimize erosion and physical
changes to streams.

Expedite revegetation of cleared areas.

Commercial

Stormwater Pollution Solutions

Construction
Agriculture Automotive

Facilities

Forestry
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Appendix 10:  Educational Materials 

BMP Fact Sheets, Maintenance Guidelines and Other End-User BMP Information 
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A. Objective 

This report provides background data, hydraulic analysis, and a summary of results as part of a sewer 

study for the proposed Kaiser Permanente Riverside Medical Center Expansion Project (Project).  The 

purpose of this study is to determine the potential impact of the proposed project on the existing 

downstream sewer system and to verify design of the proposed onsite sanitary sewer infrastructure. This 

study considers both the initial Early Project and future Ultimate Project, focusing on changes in sewage 

flow caused by proposed changes to the Diagnosis and Treatment (D&T) building and bed tower building. 

B. Project Description 

B.1 Project Location: 

The Kaiser Permanente Riverside Medical Center site is located at 10800 Magnolia Avenue, Riverside CA 

92505. The redevelopment area of disturbance is about 16 acres of the project site. The project is adding 

a Cooling Tower, Diagnostic & Testing, Rotunda, multi-story parking structure buildings along with 

redesign of parking lots. It is bounded by Magnolia Avenue to NW, Polk Street to the NE, Park Sierra Drive 

to the SW and the Castle Park amusement park to the SE with Diana Ave further SE.  The entire project 

site was previously graded and is currently developed. The project site is shown in Figure 1 and Figure 2. 

This report focuses on Magnolia Avenue and the NW edge of the hospital complex. 

Figure 1: Project Site (Google Maps) 

 

Project Site 
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Figure 2: Project Site 
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B.2 Existing Conditions: 

A map excerpt, taken from Volume 3 of the City of Riverside’s Sewer Master Plan, has been annotated 

to show the location of the hospital and some key streets; it is included in Appendix F. The notable 

streets are Golden Ave, Magnolia Ave, Riverwalk Pkwy, and Pierce Street, all of which are downstream 

to the west of the project site. The map, titled “Future Wastewater Collection System Capacity Analysis,” 

highlights sewer infrastructure in Riverside which is planned to have deficiencies. The map shows that 

none of the sewers within these streets have planned deficiencies. While the Pierce Street lift station is 

shown as having a planned deficiency, Section 7.2.3 of the same master plan volume states that the lift 

station will be only 0.08 MGD over capacity at buildout conditions, and that such a deficiency does not 

warrant a capacity upgrade. The master plan also recommended that flow monitoring data be used to 

confirm the performance and capacity of the Pierce lift station. Therefor it is expected that the project 

will not have a significant impact on downstream wastewater infrastructure, and the receiving pipes will 

not exceed the maximum permissible 0.75 d/D ratio. A table taken from the same master plan which 

shows the remaining capacity of the Pierce Street lift station has been included in Appendix G. 

B.3 Proposed Project: 

The proposed Project at 10800 Magnolia Avenue will be an expansion to the existing medical campus. 

Figure 3 depicts the schematic site layout for the Ultimate Project including the location of the patient 

bed towers, D&T, Emergency Department, CUP, medical office buildings, and parking structures within 

the Project area. Existing features are already accounted for in the existing sewage demand estimate and 

modeling provided by Riverside. See Appendix A for a vicinity map. 
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Figure 3: Proposed Site Layout 

 

 

B.4 Prior Site Planning 

The Kaiser Permanente Riverside Hospital currently consists of two buildings, hospital and medical office 

building, and provides patient care services.  This project currently designates the aging infrastructure as 

a facility requiring upgrades and renovations to meet current California Office of Statewide Health 

Planning Development (OSHPD) requirements.  The site is adding multi-story towers, D&T building, and a 

parking structure, but this report will only cover the D&T building and added beds to the hospital building. 

The project will be constructed in phases beginning with new parking structure slated for construction 

first and hospital towers later. Site will be demolished and restored in segments, along with demolition to 

existing on-site parking, to accommodate the proposed Project. Patient parking, fire access, patient and 

ambulance circulations is planned accordingly to minimize impacts to the hospital operations. 
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B.5 Study Area 

The subject study area is bounded by Magnolia Avenue to north, Polk Street to the east, Park Sierra Drive 

to the west and Castle Park to the south. This report focuses on the area bounded by Mercer Ave to the 

NW, Burge St to the SW, Magnolia Ave to the SE, and Jones Ave to the NE. In accordance with the city 

requirements, this preliminary sewer study is to ensure existing sanitary sewer services have available 

capacity for the proposed expansion and sufficiently size the proposed on-site sewer mains and laterals. 

The on-site sewer system is comprised primarily of private 8-inch sewer mains. On-site generated 

wastewater is transported west, away from the Project.  The wastewater is then transported west to an 

8-inch PVC gravity sewer. The flow continues southwest to a 21-inch VCP and then to a 24-inch VCP. The 

flow is eventually directed north to the Riverside WWTP near Jurupa Ave. Refer to Appendix B for the 

Preliminary Utility Plan locating the proposed wastewater mains within the project area. 

C. Analysis Criteria 

Preliminary sewer generation rates for the proposed development are based on wastewater flow factors 

found in Volume 2 of Riverside’s Update of the Integrated Master Plan for the Wastewater Collection and 

Treatment Facilities. Average dry weather flow (ADWF) and peak wet weather flows (PWWF) were 

obtained for the Early Project and Ultimate Project, taken from Riverside’s Wastewater Facilities Master 

Plan Volumes 2 and 3. Table C.1 shows sewer design criteria. 

Table C.1 

Design Criteria 

Non-Residential Hospital 250 gpd/bed 

Non-Residential Commercial 1,700 gpd/acre 

Minimum Velocity 2 ft/s 

Maximum Velocity 10 ft/s 

Recommended Velocity 3 ft/s 

Manning’s coefficient for all pipes 0.015 

Peak Dry Weather Peaking Factors Refer to Table 5.2 

Peak Wet Weather Peaking Factor 1.2 

Pipes 8-inch to not exceed flow of 250,000 gpd 0.25 MGD 

Pipes 8 to 10-inch to not flow more than 50% full during PDWF             d/D = 0.5 

Pipes 12 to 18-inch to not flow more than 67% full during PDWF d/D = 0.67 

Pipes 21 to 24-inch to not flow more than % full during PDWF             d/D = 0.75 

Pipes 10-inch and smaller to not flow more than 50% full during 

PWWF             

d/D = 0.50 

Pipes 12-inch to 18-inch to not flow more than 67% full during PWWF            d/D = 0.67 

Pipes greater than 18-inch to not flow more than 75% full during 

PWWF             

d/D = 0.75 

All pipes to not exceed 90% full during PWWF d/D = 0.90 
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There are 152 new beds proposed with a sewer generation of 250 gpd per bed, for an increase of 38,000 

gpd. The D&T building is planned at about 2.14 acres and 1,700 gpd/acre, for an increase of 3,638 gpd. 

This is a total of an additional 41,638 gpd. Table C.2 shows the proposed sewage generation. 

Table C.2 

New Sewage Demand Factors 

 # of (Units) 

Sewage 

generation per 

(Unit, gpd) 

Sewage 

generation 

Bed Tower 

Building 
152 (Beds) 250 38,000 

D&T Building 2.14 (Acres) 1700 3,838 

Total --- --- 41,638 

 

D. Sewer Analysis 

D.1 Model Methodology 

The sewer analysis focuses on the hydraulic analysis of the existing sanitary sewer system with new flows 

from the Project and the results of the hydraulic analysis. Design standards used were derived from 

Volume 3 of Riverside’s Update of the Integrated Master Plan for the Wastewater Collection and 

Treatment Facilities. 

A hydraulic analysis of the existing sanitary sewer within the study area was conducted.  Sanitary sewer 

infrastructure owned by Riverside will ultimately transport all wastewater flow generated onsite, with the 

exception of softeners, to a treatment facility.  For this study, the hydraulic analysis concludes at the point 

of connection between the 12-inch sewer and 33-inch sewer main located approximately 1,270 feet west 

of Oliver Street and 2,680 feet north of Iris Avenue.  

The Average Dry Weather Flow (ADWF) was calculated for each reach by the product of the cumulative 

bed count or facility square footage of 250 gpd/bed and 1,700 gpd/acre, respectively.  Peak Dry Weather 

Flow (PDWF) was calculated for each reach by multiplying the ADWF by the calculated Peaking Factor for 

Dry Weather Flow (PFDW). The PFDW, which decreases as the cumulative ADWF increases, ranged 

between 2.77 and 2.8.  Peak Wet Weather Flow (PWWF) was calculated for each reach by multiplying the 

PDWF by the calculated Peak Factor for Wet Weather Flow (PFWW). The PFWW was maintained at a 

safety factor of 1.2. The design full pipe capacity (Qfull) was calculated utilizing Manning’s Equation and a 

Manning’s “n” value of 0.015. 

The ratio of actual depth to pipe diameter (d/D) was calculated by using an Excel algorithm to select the 

appropriate d/D (to the nearest 0.01 increment) based on the corresponding ratio of calculated ADWF, 

PDWF, and PWWF to full pipe flow (Q/Qfull). 
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The minimum velocity is 2.0 ft/s.  In reaches of upstream sewers having very light sewer loads, this would 

result in very impractical and steep sewer slopes. Sewer Generation Rates 

The average proposed dry weather flow (ADWF) was calculated based on the increase in the number of 

beds for the tower building and the acreage of the D&T building, as described previously in Section C. 

Flows from existing features were already accounted for in the modeling provided by Riverside and are 

therefore not included in Table D.1. 

Table D.1 

Proposed Sewer Generation Rates 

    

AVERAGE PROPOSED DRY WEATHER 

FLOW 

 

[250 (gal/bed) * 186 Beds] 

+ 

[1,700 gpd/acre * 2.14 Acres] 

  
 = 41,638 gpd  

PEAK DRY WEATHER FLOW = ADWF * Peaking Factor  

 = 41,638 gpd * 2.8 

 

 = 116,586 gpd 

 
PEAK WET WEATHER FLOW = PDWF * Peaking Factor 

 
 = 116,586 gpd * 1.2  

 = 139,903 gpd  

 

These flow values do not meet or exceed the 250,000 gpd limit for 8-inch sewer pipes and are within the 

system’s capacity. Tables containing modeling results for the existing, proposed average, and proposed 

peak conditions can be found in Appendix C, Appendix D, and Appendix E. 

D.2 Hydraulic Analysis Assumptions 

Sewer design guidelines are included in the hydraulic analysis for this study. This study recognizes 

additional detailed information necessary to complete the hydraulic analysis and assumptions are 

considered for the sewer model and design of the project area. 

Several pieces of wastewater infrastructure were identified at specific locations downstream of the 

project area. These include a 21” and a 24” pipe on Magnolia Ave, a 12” pipe on Golden St, a 20” and a 

27” pipe on Riverwalk Pkwy, and the Pierce St pump station. it has been determined that the expansion 
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will not increase the d/D ratio of 0.75 for flows in the downstream infrastructure. The analysis of the 

downstream conditions based on the existing model from 2019 was done with the understanding that 

this project was not demanding additional capacity, and that all downstream infrastructure will continue 

to meet the required flow capacity. 

New sewer lengths, sizes, invert elevations, and elevations for building points of connection were derived 

from a utility plan set provided by CO Architects for the Kaiser Permanente Riverside Medical Center, 

included in Appendix B. The Ultimate Project new sewer design assumes 6-inch laterals at 2% slope and 

8-inch sewer mains at 0.4% slope. 

Wastewater flow generated from the New Diagnostics & Treatment (D&T) facility in the Early Project is 

consistent with the D&T facility generated wastewater flow in the Ultimate Project.  Although the D&T 

facility will be expanded in the Ultimate Project, the wastewater generated in the hospital and new patient 

towers due to the expanded bed count will account for additional wastewater in the D&T expansion. 

The sanitary sewer system includes a sewer manhole located north of the project area. Per the model, 

this manhole includes a single connection. The southerly connection transports generated wastewater 

from the Project area via an 8-inch VCP sewer.  The easterly connection transports wastewater developed 

from the Fresenius Medical Care – Moreno Valley Dialysis center via 10-inch sewer.  A wastewater demand 

for Fresenius Medical Care, located east of the project, was calculated based on the facility size and using 

a non-residential commercial demand factor. The wastewater from this facility is estimated and does not 

reflect actual data. 

Software used for hydraulic modeling is InfoSWMM Suite 14.7 (Update #1). 

D.3 Hydraulic Analysis Results 

The Early Project and Ultimate Project models correspond with a sanitary sewer design layout displaying 

existing and proposed sewer mains, branches, and laterals both onsite and offsite which can be found in 

Appendix B. All images were taken from within the InfoSWMM Suite hydraulic modeling. The following 

exhibits show pipe profile for the immediately downstream pipe that receives the flows from the project 

site. The receiving manhole is named “PROP_1” and the immediately downstream pipe is “CDT-1061” in 

the InfoSWMM pictures. These profiles cover the existing condition, the average day dry weather 

proposed conditions, and the peak day dry weather conditions. 
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Exhibit 1: Existing Dry Weather Conditions Pipe Profile 

 

Exhibit 2: Average Day Proposed Dry Weather Conditions Pipe Profile 
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Exhibit 3: Peak Day Proposed Dry Weather Conditions Pipe Profile 

E. Conclusion 

Based on the discussion provided in Section C and analysis results provided in Section D regarding the 

Project, the following recommendation is provided: 

1. The d/D ratio at the pipe immediately downstream of the PROP_1 connecting manhole is 0.18 

under current conditions. For the proposed condition, it is 0.19 during average day dry weather 

flows, and 0.24 during peak day dry weather flows. These values are all well within allowable 

limits. 

2. The daily flows through the 8-inch connecting pipe from the project site will not exceed the 

maximum 250,000 gpd limit. 

3. The pipe velocity under existing conditions is only 1.63 ft/s, and 1.96 ft/s under the proposed peak 

day dry weather conditions. It is typically preferrable to have a velocity of at least 2 ft/s. 

F. Summary 

Modeling done in InfoSWMM showed that under existing and buildout conditions, the average d/D ratio 

of the receiving infrastructure downstream from the project area would not exceed permissible limits. 

Hydraulic modeling tables for pipes and manholes under proposed improvements under buildout 

conditions are included in Appendix D and Appendix E.
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1. ALL GRADING SHALL CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17 ALL GRADING SHALL CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17  GRADING SHALL CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17 GRADING SHALL CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17  SHALL CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17 SHALL CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17  CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17 CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17  TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17 TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17  THE  RIVERSIDE MUNICIPAL CODE, TITLE 17 THE  RIVERSIDE MUNICIPAL CODE, TITLE 17   RIVERSIDE MUNICIPAL CODE, TITLE 17  RIVERSIDE MUNICIPAL CODE, TITLE 17 RIVERSIDE MUNICIPAL CODE, TITLE 17  MUNICIPAL CODE, TITLE 17 MUNICIPAL CODE, TITLE 17  CODE, TITLE 17 CODE, TITLE 17  TITLE 17 TITLE 17  17 17 AND THE CURRENT CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING  THE CURRENT CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING THE CURRENT CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING  CURRENT CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING CURRENT CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING  CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING  ADOPTED  EDITION OF THE CALIFORNIA BUILDING ADOPTED  EDITION OF THE CALIFORNIA BUILDING   EDITION OF THE CALIFORNIA BUILDING  EDITION OF THE CALIFORNIA BUILDING EDITION OF THE CALIFORNIA BUILDING  OF THE CALIFORNIA BUILDING OF THE CALIFORNIA BUILDING  THE CALIFORNIA BUILDING THE CALIFORNIA BUILDING  CALIFORNIA BUILDING CALIFORNIA BUILDING  BUILDING BUILDING CODE. 2. ALL PROVISIONS OF THE PRELIMINARY SOILS REPORT PREPARED BY DATED ALL PROVISIONS OF THE PRELIMINARY SOILS REPORT PREPARED BY DATED  PROVISIONS OF THE PRELIMINARY SOILS REPORT PREPARED BY DATED PROVISIONS OF THE PRELIMINARY SOILS REPORT PREPARED BY DATED  OF THE PRELIMINARY SOILS REPORT PREPARED BY DATED OF THE PRELIMINARY SOILS REPORT PREPARED BY DATED  THE PRELIMINARY SOILS REPORT PREPARED BY DATED THE PRELIMINARY SOILS REPORT PREPARED BY DATED  PRELIMINARY SOILS REPORT PREPARED BY DATED PRELIMINARY SOILS REPORT PREPARED BY DATED  SOILS REPORT PREPARED BY DATED SOILS REPORT PREPARED BY DATED  REPORT PREPARED BY DATED REPORT PREPARED BY DATED  PREPARED BY DATED PREPARED BY DATED  BY DATED BY DATED  DATED DATED  SHALL BE COMPLIED WITH DURING GRADING OPERATIONS. CITY SHALL BE COMPLIED WITH DURING GRADING OPERATIONS. CITY  BE COMPLIED WITH DURING GRADING OPERATIONS. CITY BE COMPLIED WITH DURING GRADING OPERATIONS. CITY  COMPLIED WITH DURING GRADING OPERATIONS. CITY COMPLIED WITH DURING GRADING OPERATIONS. CITY  WITH DURING GRADING OPERATIONS. CITY WITH DURING GRADING OPERATIONS. CITY  DURING GRADING OPERATIONS. CITY DURING GRADING OPERATIONS. CITY  GRADING OPERATIONS. CITY GRADING OPERATIONS. CITY  OPERATIONS. CITY OPERATIONS. CITY  CITY CITY BUSINESS TAX CERTIF. NO.  , EXP. DATE  .   , EXP. DATE  . , EXP. DATE  .   . . 3. THIS PLAN IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE THIS PLAN IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE  PLAN IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE PLAN IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE  IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE  FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE  GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE  PURPOSES ONLY AND IS NOT TO BE USED FOR THE PURPOSES ONLY AND IS NOT TO BE USED FOR THE  ONLY AND IS NOT TO BE USED FOR THE ONLY AND IS NOT TO BE USED FOR THE  AND IS NOT TO BE USED FOR THE AND IS NOT TO BE USED FOR THE  IS NOT TO BE USED FOR THE IS NOT TO BE USED FOR THE  NOT TO BE USED FOR THE NOT TO BE USED FOR THE  TO BE USED FOR THE TO BE USED FOR THE  BE USED FOR THE BE USED FOR THE  USED FOR THE USED FOR THE  FOR THE FOR THE  THE THE PURPOSE OF CONSTRUCTING ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE  OF CONSTRUCTING ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE OF CONSTRUCTING ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE  CONSTRUCTING ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE CONSTRUCTING ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE  ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE    OR OFF-SITE IMPROVEMENTS. ISSUANCE   OR OFF-SITE IMPROVEMENTS. ISSUANCE  OR OFF-SITE IMPROVEMENTS. ISSUANCE OR OFF-SITE IMPROVEMENTS. ISSUANCE  OFF-SITE IMPROVEMENTS. ISSUANCE OFF-SITE IMPROVEMENTS. ISSUANCE  IMPROVEMENTS. ISSUANCE IMPROVEMENTS. ISSUANCE  ISSUANCE ISSUANCE OF A PERMIT BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF  A PERMIT BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF A PERMIT BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF  PERMIT BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF PERMIT BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF  BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF  ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF  THIS PLAN DOES NOT CONSTITUTE APPROVAL OF THIS PLAN DOES NOT CONSTITUTE APPROVAL OF  PLAN DOES NOT CONSTITUTE APPROVAL OF PLAN DOES NOT CONSTITUTE APPROVAL OF  DOES NOT CONSTITUTE APPROVAL OF DOES NOT CONSTITUTE APPROVAL OF  NOT CONSTITUTE APPROVAL OF NOT CONSTITUTE APPROVAL OF  CONSTITUTE APPROVAL OF CONSTITUTE APPROVAL OF  APPROVAL OF APPROVAL OF  OF OF DRIVEWAY LOCATIONS OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR  LOCATIONS OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR LOCATIONS OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR  OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR  SIZES, PARKING LOT STRUCTURAL SECTIONS OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR  PARKING LOT STRUCTURAL SECTIONS OR PARKING LOT STRUCTURAL SECTIONS OR  LOT STRUCTURAL SECTIONS OR LOT STRUCTURAL SECTIONS OR  STRUCTURAL SECTIONS OR STRUCTURAL SECTIONS OR  SECTIONS OR SECTIONS OR  OR OR LAYOUT, ADA-RELATED REQUIREMENTS, BUILDING LOCATIONS OR FOUNDATIONS,  ADA-RELATED REQUIREMENTS, BUILDING LOCATIONS OR FOUNDATIONS, ADA-RELATED REQUIREMENTS, BUILDING LOCATIONS OR FOUNDATIONS,  REQUIREMENTS, BUILDING LOCATIONS OR FOUNDATIONS, REQUIREMENTS, BUILDING LOCATIONS OR FOUNDATIONS,  BUILDING LOCATIONS OR FOUNDATIONS, BUILDING LOCATIONS OR FOUNDATIONS,  LOCATIONS OR FOUNDATIONS, LOCATIONS OR FOUNDATIONS,  OR FOUNDATIONS, OR FOUNDATIONS,  FOUNDATIONS, FOUNDATIONS, WALLS, CURBING, OFF-SITE DRAINAGE FACILITIES OR OTHER ITEMS NOT  CURBING, OFF-SITE DRAINAGE FACILITIES OR OTHER ITEMS NOT CURBING, OFF-SITE DRAINAGE FACILITIES OR OTHER ITEMS NOT  OFF-SITE DRAINAGE FACILITIES OR OTHER ITEMS NOT OFF-SITE DRAINAGE FACILITIES OR OTHER ITEMS NOT  DRAINAGE FACILITIES OR OTHER ITEMS NOT DRAINAGE FACILITIES OR OTHER ITEMS NOT  FACILITIES OR OTHER ITEMS NOT FACILITIES OR OTHER ITEMS NOT  OR OTHER ITEMS NOT OR OTHER ITEMS NOT  OTHER ITEMS NOT OTHER ITEMS NOT  ITEMS NOT ITEMS NOT  NOT NOT RELATED DIRECTLY TO THE BASIC GRADING OPERATION. ON-SITE  DIRECTLY TO THE BASIC GRADING OPERATION. ON-SITE DIRECTLY TO THE BASIC GRADING OPERATION. ON-SITE  TO THE BASIC GRADING OPERATION. ON-SITE TO THE BASIC GRADING OPERATION. ON-SITE  THE BASIC GRADING OPERATION. ON-SITE THE BASIC GRADING OPERATION. ON-SITE  BASIC GRADING OPERATION. ON-SITE BASIC GRADING OPERATION. ON-SITE  GRADING OPERATION. ON-SITE GRADING OPERATION. ON-SITE  OPERATION. ON-SITE OPERATION. ON-SITE  ON-SITE ON-SITE IMPROVEMENTS SHALL BE CONSTRUCTED FROM APPROVED BUILDING PERMIT  SHALL BE CONSTRUCTED FROM APPROVED BUILDING PERMIT SHALL BE CONSTRUCTED FROM APPROVED BUILDING PERMIT  BE CONSTRUCTED FROM APPROVED BUILDING PERMIT BE CONSTRUCTED FROM APPROVED BUILDING PERMIT  CONSTRUCTED FROM APPROVED BUILDING PERMIT CONSTRUCTED FROM APPROVED BUILDING PERMIT  FROM APPROVED BUILDING PERMIT FROM APPROVED BUILDING PERMIT  APPROVED BUILDING PERMIT APPROVED BUILDING PERMIT  BUILDING PERMIT BUILDING PERMIT  PERMIT PERMIT PLANS. OFF-SITE IMPROVEMENTS SHALL BE CONSTRUCTED FROM PLANS  OFF-SITE IMPROVEMENTS SHALL BE CONSTRUCTED FROM PLANS OFF-SITE IMPROVEMENTS SHALL BE CONSTRUCTED FROM PLANS  IMPROVEMENTS SHALL BE CONSTRUCTED FROM PLANS IMPROVEMENTS SHALL BE CONSTRUCTED FROM PLANS  SHALL BE CONSTRUCTED FROM PLANS SHALL BE CONSTRUCTED FROM PLANS  BE CONSTRUCTED FROM PLANS BE CONSTRUCTED FROM PLANS  CONSTRUCTED FROM PLANS CONSTRUCTED FROM PLANS  FROM PLANS FROM PLANS  PLANS PLANS APPROVED FOR THIS PURPOSE BY THE PUBLIC WORKS DEPARTMENT. 4. CERTIFICATION FROM THE REGISTERED (CIVIL CERTIFICATION FROM THE REGISTERED (CIVIL  FROM THE REGISTERED (CIVIL FROM THE REGISTERED (CIVIL  THE REGISTERED (CIVIL THE REGISTERED (CIVIL  REGISTERED (CIVIL REGISTERED (CIVIL  (CIVIL (CIVIL ENGINEER/ARCHITECT/LANDSCAPE ARCHITECT) STATING THAT THE GRADING HAS  ARCHITECT) STATING THAT THE GRADING HAS ARCHITECT) STATING THAT THE GRADING HAS  STATING THAT THE GRADING HAS STATING THAT THE GRADING HAS  THAT THE GRADING HAS THAT THE GRADING HAS  THE GRADING HAS THE GRADING HAS  GRADING HAS GRADING HAS  HAS HAS BEEN COMPLETED PER THE APPROVED PLAN, AND A COMPACTION REPORT FROM  COMPLETED PER THE APPROVED PLAN, AND A COMPACTION REPORT FROM COMPLETED PER THE APPROVED PLAN, AND A COMPACTION REPORT FROM  PER THE APPROVED PLAN, AND A COMPACTION REPORT FROM PER THE APPROVED PLAN, AND A COMPACTION REPORT FROM  THE APPROVED PLAN, AND A COMPACTION REPORT FROM THE APPROVED PLAN, AND A COMPACTION REPORT FROM  APPROVED PLAN, AND A COMPACTION REPORT FROM APPROVED PLAN, AND A COMPACTION REPORT FROM  PLAN, AND A COMPACTION REPORT FROM PLAN, AND A COMPACTION REPORT FROM  AND A COMPACTION REPORT FROM AND A COMPACTION REPORT FROM  A COMPACTION REPORT FROM A COMPACTION REPORT FROM  COMPACTION REPORT FROM COMPACTION REPORT FROM  REPORT FROM REPORT FROM  FROM FROM THE SOIL ENGINEER FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING  SOIL ENGINEER FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING SOIL ENGINEER FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING  ENGINEER FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING ENGINEER FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING  FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING  FILL AREAS ARE REQUIRED PRIOR TO BUILDING FILL AREAS ARE REQUIRED PRIOR TO BUILDING  AREAS ARE REQUIRED PRIOR TO BUILDING AREAS ARE REQUIRED PRIOR TO BUILDING  ARE REQUIRED PRIOR TO BUILDING ARE REQUIRED PRIOR TO BUILDING  REQUIRED PRIOR TO BUILDING REQUIRED PRIOR TO BUILDING  PRIOR TO BUILDING PRIOR TO BUILDING  TO BUILDING TO BUILDING  BUILDING BUILDING PERMITS BEING ISSUED. 5. CONTRACTOR IS RESPONSIBLE FOR EROSION, DUST AND TEMPORARY  DRAINAGE  CONTRACTOR IS RESPONSIBLE FOR EROSION, DUST AND TEMPORARY  DRAINAGE   IS RESPONSIBLE FOR EROSION, DUST AND TEMPORARY  DRAINAGE  IS RESPONSIBLE FOR EROSION, DUST AND TEMPORARY  DRAINAGE   RESPONSIBLE FOR EROSION, DUST AND TEMPORARY  DRAINAGE  RESPONSIBLE FOR EROSION, DUST AND TEMPORARY  DRAINAGE   FOR EROSION, DUST AND TEMPORARY  DRAINAGE  FOR EROSION, DUST AND TEMPORARY  DRAINAGE   EROSION, DUST AND TEMPORARY  DRAINAGE  EROSION, DUST AND TEMPORARY  DRAINAGE   DUST AND TEMPORARY  DRAINAGE  DUST AND TEMPORARY  DRAINAGE   AND TEMPORARY  DRAINAGE  AND TEMPORARY  DRAINAGE   TEMPORARY  DRAINAGE  TEMPORARY  DRAINAGE    DRAINAGE   DRAINAGE  DRAINAGE  CONTROL  DURING  GRADING  OPERATIONS. A. ALL MANUFACTURED SLOPES IN EXCESS OF 5 FEET IN VERTICAL HEIGHT ALL MANUFACTURED SLOPES IN EXCESS OF 5 FEET IN VERTICAL HEIGHT ARE TO BE PROTECTED FROM EROSION DURING ROUGH GRADING OPERATIONS AND, THEREAFTER, UNTIL INSTALLATION OF FINAL GROUNDCOVER. (SEE LANDSCAPE PLANS FOR FINAL GROUNDCOVER). B. ALL SLOPE PROTECTION SWALES TO BE CONSTRUCTED AT THE SAME TIME AS ALL SLOPE PROTECTION SWALES TO BE CONSTRUCTED AT THE SAME TIME AS BANKS ARE GRADED. C. THE DEVELOPER AND HIS CONTRACTOR ARE RESPONSIBLE FOR THE DEVELOPER AND HIS CONTRACTOR ARE RESPONSIBLE FOR IMPLEMENTATION AND MAINTENANCE OF THE EROSION CONTROL MEASURES SHOWN ON THIS PLAN AND SWPPP AND ALSO TO PROVIDE ANY ADDITIONAL EROSION CONTROL MEASURES (E.G., HYDROSEEDING, MULCHING OF STRAW, GRAVEL-BAGGING, DIVERSION DITCHES, RETENTION BASINS, ETC.) DICTATED BY FIELD CONDITIONS TO PREVENT EROSION AND/OR THE INTRODUCTION OF DIRT, MUD OR DEBRIS INTO EXISTING PUBLIC STREETS AND/OR ONTO ADJACENT PROPERTIES DURING ANY PHASE OF CONSTRUCTION OPERATIONS. SPECIAL ATTENTION SHALL BE GIVEN TO ADDITIONAL EROSION CONTROL MEASURES NOTED ABOVE DURING THE PERIOD OCTOBER 1 TO MAY 31. D. AFTER A RAINSTORM, ALL SILT AND DEBRIS SHALL BE REMOVED FROM AFTER A RAINSTORM, ALL SILT AND DEBRIS SHALL BE REMOVED FROM CHECK BERMS AND CHECK DAMS. SILT AND DEBRIS SHALL BE REMOVED FROM CITY OF RIVERSIDE STREETS. THIS REQUIREMENT SHALL REMAIN IN EFFECT UNTIL CITY ACCEPTANCE OF THIS PROJECT. 6. ANY ON-SITE RETAINING WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET ANY ON-SITE RETAINING WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET  ON-SITE RETAINING WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET ON-SITE RETAINING WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET  RETAINING WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET RETAINING WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET  WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET  SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET  ON THIS PLAN THAT ARE UNDER 3 FEET ON THIS PLAN THAT ARE UNDER 3 FEET  THIS PLAN THAT ARE UNDER 3 FEET THIS PLAN THAT ARE UNDER 3 FEET  PLAN THAT ARE UNDER 3 FEET PLAN THAT ARE UNDER 3 FEET  THAT ARE UNDER 3 FEET THAT ARE UNDER 3 FEET  ARE UNDER 3 FEET ARE UNDER 3 FEET  UNDER 3 FEET UNDER 3 FEET  3 FEET 3 FEET  FEET FEET IN HEIGHT AND SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT  HEIGHT AND SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT HEIGHT AND SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT  AND SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT AND SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT  SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT  A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT  SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT  OR THAT ARE OVER 3 FEET IN HEIGHT OR THAT ARE OVER 3 FEET IN HEIGHT  THAT ARE OVER 3 FEET IN HEIGHT THAT ARE OVER 3 FEET IN HEIGHT  ARE OVER 3 FEET IN HEIGHT ARE OVER 3 FEET IN HEIGHT  OVER 3 FEET IN HEIGHT OVER 3 FEET IN HEIGHT  3 FEET IN HEIGHT 3 FEET IN HEIGHT  FEET IN HEIGHT FEET IN HEIGHT  IN HEIGHT IN HEIGHT  HEIGHT HEIGHT REQUIRE SEPARATE REVIEW, APPROVAL AND A BUILDING PERMIT FROM THE  SEPARATE REVIEW, APPROVAL AND A BUILDING PERMIT FROM THE SEPARATE REVIEW, APPROVAL AND A BUILDING PERMIT FROM THE  REVIEW, APPROVAL AND A BUILDING PERMIT FROM THE REVIEW, APPROVAL AND A BUILDING PERMIT FROM THE  APPROVAL AND A BUILDING PERMIT FROM THE APPROVAL AND A BUILDING PERMIT FROM THE  AND A BUILDING PERMIT FROM THE AND A BUILDING PERMIT FROM THE  A BUILDING PERMIT FROM THE A BUILDING PERMIT FROM THE  BUILDING PERMIT FROM THE BUILDING PERMIT FROM THE  PERMIT FROM THE PERMIT FROM THE  FROM THE FROM THE  THE THE BUILDING AND SAFETY DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY  AND SAFETY DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY AND SAFETY DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY  SAFETY DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY SAFETY DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY  DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY  COMMUNITY DEVELOPMENT DEPARTMENT. ANY COMMUNITY DEVELOPMENT DEPARTMENT. ANY  DEVELOPMENT DEPARTMENT. ANY DEVELOPMENT DEPARTMENT. ANY  DEPARTMENT. ANY DEPARTMENT. ANY  ANY ANY NECESSARY RETAINING WALLS ON THE PERIMETER OF THIS SITE SHALL BE IN  RETAINING WALLS ON THE PERIMETER OF THIS SITE SHALL BE IN RETAINING WALLS ON THE PERIMETER OF THIS SITE SHALL BE IN  WALLS ON THE PERIMETER OF THIS SITE SHALL BE IN WALLS ON THE PERIMETER OF THIS SITE SHALL BE IN  ON THE PERIMETER OF THIS SITE SHALL BE IN ON THE PERIMETER OF THIS SITE SHALL BE IN  THE PERIMETER OF THIS SITE SHALL BE IN THE PERIMETER OF THIS SITE SHALL BE IN  PERIMETER OF THIS SITE SHALL BE IN PERIMETER OF THIS SITE SHALL BE IN  OF THIS SITE SHALL BE IN OF THIS SITE SHALL BE IN  THIS SITE SHALL BE IN THIS SITE SHALL BE IN  SITE SHALL BE IN SITE SHALL BE IN  SHALL BE IN SHALL BE IN  BE IN BE IN  IN IN PLACE AND APPROVED BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF  AND APPROVED BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF AND APPROVED BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF  APPROVED BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF APPROVED BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF  BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF  THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF  BUILDING INSPECTOR PRIOR TO ISSUANCE OF BUILDING INSPECTOR PRIOR TO ISSUANCE OF  INSPECTOR PRIOR TO ISSUANCE OF INSPECTOR PRIOR TO ISSUANCE OF  PRIOR TO ISSUANCE OF PRIOR TO ISSUANCE OF  TO ISSUANCE OF TO ISSUANCE OF  ISSUANCE OF ISSUANCE OF  OF OF THE GRADING PERMIT. APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM  GRADING PERMIT. APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM GRADING PERMIT. APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM  PERMIT. APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM PERMIT. APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM  APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM  SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM  GRADING WITH 1 1/2:1 MAXIMUM GRADING WITH 1 1/2:1 MAXIMUM  WITH 1 1/2:1 MAXIMUM WITH 1 1/2:1 MAXIMUM  1 1/2:1 MAXIMUM 1 1/2:1 MAXIMUM  1/2:1 MAXIMUM 1/2:1 MAXIMUM  MAXIMUM MAXIMUM SLOPES TO WITHIN 2 FEET OF THE ADJACENT PROPERTY LINE MAY BE  TO WITHIN 2 FEET OF THE ADJACENT PROPERTY LINE MAY BE TO WITHIN 2 FEET OF THE ADJACENT PROPERTY LINE MAY BE  WITHIN 2 FEET OF THE ADJACENT PROPERTY LINE MAY BE WITHIN 2 FEET OF THE ADJACENT PROPERTY LINE MAY BE  2 FEET OF THE ADJACENT PROPERTY LINE MAY BE 2 FEET OF THE ADJACENT PROPERTY LINE MAY BE  FEET OF THE ADJACENT PROPERTY LINE MAY BE FEET OF THE ADJACENT PROPERTY LINE MAY BE  OF THE ADJACENT PROPERTY LINE MAY BE OF THE ADJACENT PROPERTY LINE MAY BE  THE ADJACENT PROPERTY LINE MAY BE THE ADJACENT PROPERTY LINE MAY BE  ADJACENT PROPERTY LINE MAY BE ADJACENT PROPERTY LINE MAY BE  PROPERTY LINE MAY BE PROPERTY LINE MAY BE  LINE MAY BE LINE MAY BE  MAY BE MAY BE  BE BE ACCEPTABLE TO ALLOW FOR ISSUANCE OF A GRADING PERMIT PRIOR TO  TO ALLOW FOR ISSUANCE OF A GRADING PERMIT PRIOR TO TO ALLOW FOR ISSUANCE OF A GRADING PERMIT PRIOR TO  ALLOW FOR ISSUANCE OF A GRADING PERMIT PRIOR TO ALLOW FOR ISSUANCE OF A GRADING PERMIT PRIOR TO  FOR ISSUANCE OF A GRADING PERMIT PRIOR TO FOR ISSUANCE OF A GRADING PERMIT PRIOR TO  ISSUANCE OF A GRADING PERMIT PRIOR TO ISSUANCE OF A GRADING PERMIT PRIOR TO  OF A GRADING PERMIT PRIOR TO OF A GRADING PERMIT PRIOR TO  A GRADING PERMIT PRIOR TO A GRADING PERMIT PRIOR TO  GRADING PERMIT PRIOR TO GRADING PERMIT PRIOR TO  PERMIT PRIOR TO PERMIT PRIOR TO  PRIOR TO PRIOR TO  TO TO COMPLETION OF ANY NECESSARY PERIMETER RETAINING WALLS. (IF NO  OF ANY NECESSARY PERIMETER RETAINING WALLS. (IF NO OF ANY NECESSARY PERIMETER RETAINING WALLS. (IF NO  ANY NECESSARY PERIMETER RETAINING WALLS. (IF NO ANY NECESSARY PERIMETER RETAINING WALLS. (IF NO  NECESSARY PERIMETER RETAINING WALLS. (IF NO NECESSARY PERIMETER RETAINING WALLS. (IF NO  PERIMETER RETAINING WALLS. (IF NO PERIMETER RETAINING WALLS. (IF NO  RETAINING WALLS. (IF NO RETAINING WALLS. (IF NO  WALLS. (IF NO WALLS. (IF NO  (IF NO (IF NO  NO NO RETAINING WALLS ARE SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON  WALLS ARE SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON WALLS ARE SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON  ARE SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON ARE SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON  SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON  ON THE PLAN, DO NOT PUT THIS NOTE ON ON THE PLAN, DO NOT PUT THIS NOTE ON  THE PLAN, DO NOT PUT THIS NOTE ON THE PLAN, DO NOT PUT THIS NOTE ON  PLAN, DO NOT PUT THIS NOTE ON PLAN, DO NOT PUT THIS NOTE ON  DO NOT PUT THIS NOTE ON DO NOT PUT THIS NOTE ON  NOT PUT THIS NOTE ON NOT PUT THIS NOTE ON  PUT THIS NOTE ON PUT THIS NOTE ON  THIS NOTE ON THIS NOTE ON  NOTE ON NOTE ON  ON ON PLAN.) 7. ANY IMPROVEMENTS CONSTRUCTED IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE ANY IMPROVEMENTS CONSTRUCTED IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE  IMPROVEMENTS CONSTRUCTED IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE IMPROVEMENTS CONSTRUCTED IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE  CONSTRUCTED IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE CONSTRUCTED IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE  IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE  THE PUBLIC RIGHT-OF-WAY WILL REQUIRE THE PUBLIC RIGHT-OF-WAY WILL REQUIRE  PUBLIC RIGHT-OF-WAY WILL REQUIRE PUBLIC RIGHT-OF-WAY WILL REQUIRE  RIGHT-OF-WAY WILL REQUIRE RIGHT-OF-WAY WILL REQUIRE  WILL REQUIRE WILL REQUIRE  REQUIRE REQUIRE A SEPARATE CONSTRUCTION PERMIT AND INSPECTION FROM THE PUBLIC WORKS  SEPARATE CONSTRUCTION PERMIT AND INSPECTION FROM THE PUBLIC WORKS SEPARATE CONSTRUCTION PERMIT AND INSPECTION FROM THE PUBLIC WORKS  CONSTRUCTION PERMIT AND INSPECTION FROM THE PUBLIC WORKS CONSTRUCTION PERMIT AND INSPECTION FROM THE PUBLIC WORKS  PERMIT AND INSPECTION FROM THE PUBLIC WORKS PERMIT AND INSPECTION FROM THE PUBLIC WORKS  AND INSPECTION FROM THE PUBLIC WORKS AND INSPECTION FROM THE PUBLIC WORKS  INSPECTION FROM THE PUBLIC WORKS INSPECTION FROM THE PUBLIC WORKS  FROM THE PUBLIC WORKS FROM THE PUBLIC WORKS  THE PUBLIC WORKS THE PUBLIC WORKS  PUBLIC WORKS PUBLIC WORKS  WORKS WORKS DEPARTMENT. 8. ANY WALLS, FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS ANY WALLS, FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS  WALLS, FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS WALLS, FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS  FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS  STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS  AND/OR APPURTENANCES ADJACENT TO THIS AND/OR APPURTENANCES ADJACENT TO THIS  APPURTENANCES ADJACENT TO THIS APPURTENANCES ADJACENT TO THIS  ADJACENT TO THIS ADJACENT TO THIS  TO THIS TO THIS  THIS THIS PROJECT ARE TO BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE  ARE TO BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE ARE TO BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE  TO BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE TO BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE  BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE  PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE  IN PLACE. IF GRADING OPERATIONS DAMAGE IN PLACE. IF GRADING OPERATIONS DAMAGE  PLACE. IF GRADING OPERATIONS DAMAGE PLACE. IF GRADING OPERATIONS DAMAGE  IF GRADING OPERATIONS DAMAGE IF GRADING OPERATIONS DAMAGE  GRADING OPERATIONS DAMAGE GRADING OPERATIONS DAMAGE  OPERATIONS DAMAGE OPERATIONS DAMAGE  DAMAGE DAMAGE OR ADVERSELY AFFECT SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR  ADVERSELY AFFECT SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR ADVERSELY AFFECT SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR  AFFECT SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR AFFECT SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR  SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR  ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR  IN ANY WAY, THE CONTRACTOR  AND/OR IN ANY WAY, THE CONTRACTOR  AND/OR  ANY WAY, THE CONTRACTOR  AND/OR ANY WAY, THE CONTRACTOR  AND/OR  WAY, THE CONTRACTOR  AND/OR WAY, THE CONTRACTOR  AND/OR  THE CONTRACTOR  AND/OR THE CONTRACTOR  AND/OR  CONTRACTOR  AND/OR CONTRACTOR  AND/OR   AND/OR  AND/OR AND/OR DEVELOPER IS RESPONSIBLE FOR WORKING OUT AN ACCEPTABLE SOLUTION TO  IS RESPONSIBLE FOR WORKING OUT AN ACCEPTABLE SOLUTION TO IS RESPONSIBLE FOR WORKING OUT AN ACCEPTABLE SOLUTION TO  RESPONSIBLE FOR WORKING OUT AN ACCEPTABLE SOLUTION TO RESPONSIBLE FOR WORKING OUT AN ACCEPTABLE SOLUTION TO  FOR WORKING OUT AN ACCEPTABLE SOLUTION TO FOR WORKING OUT AN ACCEPTABLE SOLUTION TO  WORKING OUT AN ACCEPTABLE SOLUTION TO WORKING OUT AN ACCEPTABLE SOLUTION TO  OUT AN ACCEPTABLE SOLUTION TO OUT AN ACCEPTABLE SOLUTION TO  AN ACCEPTABLE SOLUTION TO AN ACCEPTABLE SOLUTION TO  ACCEPTABLE SOLUTION TO ACCEPTABLE SOLUTION TO  SOLUTION TO SOLUTION TO  TO TO THE SATISFACTION OF THE AFFECTED PROPERTY OWNER(S). 9. THE CONTRACTOR/DEVELOPER IS RESPONSIBLE FOR ENSURING THAT RETAINING THE CONTRACTOR/DEVELOPER IS RESPONSIBLE FOR ENSURING THAT RETAINING  CONTRACTOR/DEVELOPER IS RESPONSIBLE FOR ENSURING THAT RETAINING CONTRACTOR/DEVELOPER IS RESPONSIBLE FOR ENSURING THAT RETAINING  IS RESPONSIBLE FOR ENSURING THAT RETAINING IS RESPONSIBLE FOR ENSURING THAT RETAINING  RESPONSIBLE FOR ENSURING THAT RETAINING RESPONSIBLE FOR ENSURING THAT RETAINING  FOR ENSURING THAT RETAINING FOR ENSURING THAT RETAINING  ENSURING THAT RETAINING ENSURING THAT RETAINING  THAT RETAINING THAT RETAINING  RETAINING RETAINING WALLS DO NOT INTERFERE WITH PROVISION OF UTILITIES. 10. IT IS THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT IT IS THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT  IS THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT IS THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT  THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT  GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT  CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT  RESPONSIBILITY TO ENSURE THAT RESPONSIBILITY TO ENSURE THAT  TO ENSURE THAT TO ENSURE THAT  ENSURE THAT ENSURE THAT  THAT THAT ADEQUATE COMPACTION HAS BEEN ATTAINED ON THE ENTIRE GRADING SITE,  COMPACTION HAS BEEN ATTAINED ON THE ENTIRE GRADING SITE, COMPACTION HAS BEEN ATTAINED ON THE ENTIRE GRADING SITE,  HAS BEEN ATTAINED ON THE ENTIRE GRADING SITE, HAS BEEN ATTAINED ON THE ENTIRE GRADING SITE,  BEEN ATTAINED ON THE ENTIRE GRADING SITE, BEEN ATTAINED ON THE ENTIRE GRADING SITE,  ATTAINED ON THE ENTIRE GRADING SITE, ATTAINED ON THE ENTIRE GRADING SITE,  ON THE ENTIRE GRADING SITE, ON THE ENTIRE GRADING SITE,  THE ENTIRE GRADING SITE, THE ENTIRE GRADING SITE,  ENTIRE GRADING SITE, ENTIRE GRADING SITE,  GRADING SITE, GRADING SITE,  SITE, SITE, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS AND ON ALL FILL  FILL AREAS OUTSIDE THE BUILDING PADS AND ON ALL FILL FILL AREAS OUTSIDE THE BUILDING PADS AND ON ALL FILL  AREAS OUTSIDE THE BUILDING PADS AND ON ALL FILL AREAS OUTSIDE THE BUILDING PADS AND ON ALL FILL  OUTSIDE THE BUILDING PADS AND ON ALL FILL OUTSIDE THE BUILDING PADS AND ON ALL FILL  THE BUILDING PADS AND ON ALL FILL THE BUILDING PADS AND ON ALL FILL  BUILDING PADS AND ON ALL FILL BUILDING PADS AND ON ALL FILL  PADS AND ON ALL FILL PADS AND ON ALL FILL  AND ON ALL FILL AND ON ALL FILL  ON ALL FILL ON ALL FILL  ALL FILL ALL FILL  FILL FILL SLOPES. 11. IT IS THE SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM IT IS THE SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM  IS THE SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM IS THE SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM  THE SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM THE SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM  SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM  ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM  RESPONSIBILITY TO OBSERVE AND PERFORM RESPONSIBILITY TO OBSERVE AND PERFORM  TO OBSERVE AND PERFORM TO OBSERVE AND PERFORM  OBSERVE AND PERFORM OBSERVE AND PERFORM  AND PERFORM AND PERFORM  PERFORM PERFORM COMPACTION TESTS DURING THE GRADING TO EVALUATE THE PREPARATION OF  TESTS DURING THE GRADING TO EVALUATE THE PREPARATION OF TESTS DURING THE GRADING TO EVALUATE THE PREPARATION OF  DURING THE GRADING TO EVALUATE THE PREPARATION OF DURING THE GRADING TO EVALUATE THE PREPARATION OF  THE GRADING TO EVALUATE THE PREPARATION OF THE GRADING TO EVALUATE THE PREPARATION OF  GRADING TO EVALUATE THE PREPARATION OF GRADING TO EVALUATE THE PREPARATION OF  TO EVALUATE THE PREPARATION OF TO EVALUATE THE PREPARATION OF  EVALUATE THE PREPARATION OF EVALUATE THE PREPARATION OF  THE PREPARATION OF THE PREPARATION OF  PREPARATION OF PREPARATION OF  OF OF THE NATURAL GROUND SURFACE TO RECEIVE THE FILL AND THE COMPACTION  NATURAL GROUND SURFACE TO RECEIVE THE FILL AND THE COMPACTION NATURAL GROUND SURFACE TO RECEIVE THE FILL AND THE COMPACTION  GROUND SURFACE TO RECEIVE THE FILL AND THE COMPACTION GROUND SURFACE TO RECEIVE THE FILL AND THE COMPACTION  SURFACE TO RECEIVE THE FILL AND THE COMPACTION SURFACE TO RECEIVE THE FILL AND THE COMPACTION  TO RECEIVE THE FILL AND THE COMPACTION TO RECEIVE THE FILL AND THE COMPACTION  RECEIVE THE FILL AND THE COMPACTION RECEIVE THE FILL AND THE COMPACTION  THE FILL AND THE COMPACTION THE FILL AND THE COMPACTION  FILL AND THE COMPACTION FILL AND THE COMPACTION  AND THE COMPACTION AND THE COMPACTION  THE COMPACTION THE COMPACTION  COMPACTION COMPACTION ATTAINED IN THE FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS  IN THE FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS IN THE FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS  THE FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS THE FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS  FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS  INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS  FILL AREAS OUTSIDE THE BUILDING PADS FILL AREAS OUTSIDE THE BUILDING PADS  AREAS OUTSIDE THE BUILDING PADS AREAS OUTSIDE THE BUILDING PADS  OUTSIDE THE BUILDING PADS OUTSIDE THE BUILDING PADS  THE BUILDING PADS THE BUILDING PADS  BUILDING PADS BUILDING PADS  PADS PADS AND ON ALL FILL SLOPES. 12. EARTHWORK QUANTITIES ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY, EARTHWORK QUANTITIES ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY,  QUANTITIES ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY, QUANTITIES ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY,  ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY, ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY,  SHOWN FOR GRADING PERMIT PURPOSES ONLY, SHOWN FOR GRADING PERMIT PURPOSES ONLY,  FOR GRADING PERMIT PURPOSES ONLY, FOR GRADING PERMIT PURPOSES ONLY,  GRADING PERMIT PURPOSES ONLY, GRADING PERMIT PURPOSES ONLY,  PERMIT PURPOSES ONLY, PERMIT PURPOSES ONLY,  PURPOSES ONLY, PURPOSES ONLY,  ONLY, ONLY, AND THE CITY OF RIVERSIDE IS NOT RESPONSIBLE FOR THEIR ACCURACY. 13. FOR GRADING OF AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION FOR GRADING OF AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION  GRADING OF AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION GRADING OF AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION  OF AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION OF AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION  AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION  OF 1 ACRE OR MORE, A STORM WATER POLLUTION OF 1 ACRE OR MORE, A STORM WATER POLLUTION  1 ACRE OR MORE, A STORM WATER POLLUTION 1 ACRE OR MORE, A STORM WATER POLLUTION  ACRE OR MORE, A STORM WATER POLLUTION ACRE OR MORE, A STORM WATER POLLUTION  OR MORE, A STORM WATER POLLUTION OR MORE, A STORM WATER POLLUTION  MORE, A STORM WATER POLLUTION MORE, A STORM WATER POLLUTION  A STORM WATER POLLUTION A STORM WATER POLLUTION  STORM WATER POLLUTION STORM WATER POLLUTION  WATER POLLUTION WATER POLLUTION  POLLUTION POLLUTION PREVENTION PLAN (SWPPP) SHALL BE KEPT ON-SITE AND MADE AVAILABLE  PLAN (SWPPP) SHALL BE KEPT ON-SITE AND MADE AVAILABLE PLAN (SWPPP) SHALL BE KEPT ON-SITE AND MADE AVAILABLE  (SWPPP) SHALL BE KEPT ON-SITE AND MADE AVAILABLE (SWPPP) SHALL BE KEPT ON-SITE AND MADE AVAILABLE  SHALL BE KEPT ON-SITE AND MADE AVAILABLE SHALL BE KEPT ON-SITE AND MADE AVAILABLE  BE KEPT ON-SITE AND MADE AVAILABLE BE KEPT ON-SITE AND MADE AVAILABLE  KEPT ON-SITE AND MADE AVAILABLE KEPT ON-SITE AND MADE AVAILABLE  ON-SITE AND MADE AVAILABLE ON-SITE AND MADE AVAILABLE  AND MADE AVAILABLE AND MADE AVAILABLE  MADE AVAILABLE MADE AVAILABLE  AVAILABLE AVAILABLE UPON REQUEST OF A REPRESENTATIVE OF THE REGIONAL WATER QUALITY  REQUEST OF A REPRESENTATIVE OF THE REGIONAL WATER QUALITY REQUEST OF A REPRESENTATIVE OF THE REGIONAL WATER QUALITY  OF A REPRESENTATIVE OF THE REGIONAL WATER QUALITY OF A REPRESENTATIVE OF THE REGIONAL WATER QUALITY  A REPRESENTATIVE OF THE REGIONAL WATER QUALITY A REPRESENTATIVE OF THE REGIONAL WATER QUALITY  REPRESENTATIVE OF THE REGIONAL WATER QUALITY REPRESENTATIVE OF THE REGIONAL WATER QUALITY  OF THE REGIONAL WATER QUALITY OF THE REGIONAL WATER QUALITY  THE REGIONAL WATER QUALITY THE REGIONAL WATER QUALITY  REGIONAL WATER QUALITY REGIONAL WATER QUALITY  WATER QUALITY WATER QUALITY  QUALITY QUALITY CONTROL BOARD (RWQCB) - SANTA ANA REGION AND/OR THE CITY OF  BOARD (RWQCB) - SANTA ANA REGION AND/OR THE CITY OF BOARD (RWQCB) - SANTA ANA REGION AND/OR THE CITY OF  (RWQCB) - SANTA ANA REGION AND/OR THE CITY OF (RWQCB) - SANTA ANA REGION AND/OR THE CITY OF  - SANTA ANA REGION AND/OR THE CITY OF - SANTA ANA REGION AND/OR THE CITY OF  SANTA ANA REGION AND/OR THE CITY OF SANTA ANA REGION AND/OR THE CITY OF  ANA REGION AND/OR THE CITY OF ANA REGION AND/OR THE CITY OF  REGION AND/OR THE CITY OF REGION AND/OR THE CITY OF  AND/OR THE CITY OF AND/OR THE CITY OF  THE CITY OF THE CITY OF  CITY OF CITY OF  OF OF RIVERSIDE. 14. GRADING OPERATIONS SHALL BE LIMITED TO BETWEEN THE HOURS OF 7 A.M. GRADING OPERATIONS SHALL BE LIMITED TO BETWEEN THE HOURS OF 7 A.M.  OPERATIONS SHALL BE LIMITED TO BETWEEN THE HOURS OF 7 A.M. OPERATIONS SHALL BE LIMITED TO BETWEEN THE HOURS OF 7 A.M.  SHALL BE LIMITED TO BETWEEN THE HOURS OF 7 A.M. SHALL BE LIMITED TO BETWEEN THE HOURS OF 7 A.M.  BE LIMITED TO BETWEEN THE HOURS OF 7 A.M. BE LIMITED TO BETWEEN THE HOURS OF 7 A.M.  LIMITED TO BETWEEN THE HOURS OF 7 A.M. LIMITED TO BETWEEN THE HOURS OF 7 A.M.  TO BETWEEN THE HOURS OF 7 A.M. TO BETWEEN THE HOURS OF 7 A.M.  BETWEEN THE HOURS OF 7 A.M. BETWEEN THE HOURS OF 7 A.M.  THE HOURS OF 7 A.M. THE HOURS OF 7 A.M.  HOURS OF 7 A.M. HOURS OF 7 A.M.  OF 7 A.M. OF 7 A.M.  7 A.M. 7 A.M.  A.M. A.M. AND 7 P.M. ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. 7 P.M. ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS.7 P.M. ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. P.M. ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS.P.M. ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS.ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS.WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS.AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS.BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. 8 A.M. AND 5 P.M. ON SATURDAYS.8 A.M. AND 5 P.M. ON SATURDAYS. A.M. AND 5 P.M. ON SATURDAYS.A.M. AND 5 P.M. ON SATURDAYS. AND 5 P.M. ON SATURDAYS.AND 5 P.M. ON SATURDAYS. 5 P.M. ON SATURDAYS.5 P.M. ON SATURDAYS. P.M. ON SATURDAYS.P.M. ON SATURDAYS. ON SATURDAYS.ON SATURDAYS. SATURDAYS.SATURDAYS.NO GRADING WILL BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS.  GRADING WILL BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS. GRADING WILL BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS.  WILL BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS. WILL BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS.  BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS. BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS.  PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS. PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS.  ON SUNDAY OR FEDERAL HOLIDAYS. ON SUNDAY OR FEDERAL HOLIDAYS.  SUNDAY OR FEDERAL HOLIDAYS. SUNDAY OR FEDERAL HOLIDAYS.  OR FEDERAL HOLIDAYS. OR FEDERAL HOLIDAYS.  FEDERAL HOLIDAYS. FEDERAL HOLIDAYS.  HOLIDAYS. HOLIDAYS. (RIVERSIDE MUNICIPAL CODE, 7.35.010, ORDINANCE NO. 6273)
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1. ALL GRADING SHALL CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17 ALL GRADING SHALL CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17  GRADING SHALL CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17 GRADING SHALL CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17  SHALL CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17 SHALL CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17  CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17 CONFORM TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17  TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17 TO THE  RIVERSIDE MUNICIPAL CODE, TITLE 17  THE  RIVERSIDE MUNICIPAL CODE, TITLE 17 THE  RIVERSIDE MUNICIPAL CODE, TITLE 17   RIVERSIDE MUNICIPAL CODE, TITLE 17  RIVERSIDE MUNICIPAL CODE, TITLE 17 RIVERSIDE MUNICIPAL CODE, TITLE 17  MUNICIPAL CODE, TITLE 17 MUNICIPAL CODE, TITLE 17  CODE, TITLE 17 CODE, TITLE 17  TITLE 17 TITLE 17  17 17 AND THE CURRENT CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING  THE CURRENT CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING THE CURRENT CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING  CURRENT CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING CURRENT CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING  CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING CITY ADOPTED  EDITION OF THE CALIFORNIA BUILDING  ADOPTED  EDITION OF THE CALIFORNIA BUILDING ADOPTED  EDITION OF THE CALIFORNIA BUILDING   EDITION OF THE CALIFORNIA BUILDING  EDITION OF THE CALIFORNIA BUILDING EDITION OF THE CALIFORNIA BUILDING  OF THE CALIFORNIA BUILDING OF THE CALIFORNIA BUILDING  THE CALIFORNIA BUILDING THE CALIFORNIA BUILDING  CALIFORNIA BUILDING CALIFORNIA BUILDING  BUILDING BUILDING CODE. 2. ALL PROVISIONS OF THE PRELIMINARY SOILS REPORT PREPARED BY DATED ALL PROVISIONS OF THE PRELIMINARY SOILS REPORT PREPARED BY DATED  PROVISIONS OF THE PRELIMINARY SOILS REPORT PREPARED BY DATED PROVISIONS OF THE PRELIMINARY SOILS REPORT PREPARED BY DATED  OF THE PRELIMINARY SOILS REPORT PREPARED BY DATED OF THE PRELIMINARY SOILS REPORT PREPARED BY DATED  THE PRELIMINARY SOILS REPORT PREPARED BY DATED THE PRELIMINARY SOILS REPORT PREPARED BY DATED  PRELIMINARY SOILS REPORT PREPARED BY DATED PRELIMINARY SOILS REPORT PREPARED BY DATED  SOILS REPORT PREPARED BY DATED SOILS REPORT PREPARED BY DATED  REPORT PREPARED BY DATED REPORT PREPARED BY DATED  PREPARED BY DATED PREPARED BY DATED  BY DATED BY DATED  DATED DATED  SHALL BE COMPLIED WITH DURING GRADING OPERATIONS. CITY SHALL BE COMPLIED WITH DURING GRADING OPERATIONS. CITY  BE COMPLIED WITH DURING GRADING OPERATIONS. CITY BE COMPLIED WITH DURING GRADING OPERATIONS. CITY  COMPLIED WITH DURING GRADING OPERATIONS. CITY COMPLIED WITH DURING GRADING OPERATIONS. CITY  WITH DURING GRADING OPERATIONS. CITY WITH DURING GRADING OPERATIONS. CITY  DURING GRADING OPERATIONS. CITY DURING GRADING OPERATIONS. CITY  GRADING OPERATIONS. CITY GRADING OPERATIONS. CITY  OPERATIONS. CITY OPERATIONS. CITY  CITY CITY BUSINESS TAX CERTIF. NO.  , EXP. DATE  .   , EXP. DATE  . , EXP. DATE  .   . . 3. THIS PLAN IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE THIS PLAN IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE  PLAN IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE PLAN IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE  IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE  FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE  GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE  PURPOSES ONLY AND IS NOT TO BE USED FOR THE PURPOSES ONLY AND IS NOT TO BE USED FOR THE  ONLY AND IS NOT TO BE USED FOR THE ONLY AND IS NOT TO BE USED FOR THE  AND IS NOT TO BE USED FOR THE AND IS NOT TO BE USED FOR THE  IS NOT TO BE USED FOR THE IS NOT TO BE USED FOR THE  NOT TO BE USED FOR THE NOT TO BE USED FOR THE  TO BE USED FOR THE TO BE USED FOR THE  BE USED FOR THE BE USED FOR THE  USED FOR THE USED FOR THE  FOR THE FOR THE  THE THE PURPOSE OF CONSTRUCTING ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE  OF CONSTRUCTING ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE OF CONSTRUCTING ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE  CONSTRUCTING ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE CONSTRUCTING ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE  ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE ON-SITE   OR OFF-SITE IMPROVEMENTS. ISSUANCE    OR OFF-SITE IMPROVEMENTS. ISSUANCE   OR OFF-SITE IMPROVEMENTS. ISSUANCE  OR OFF-SITE IMPROVEMENTS. ISSUANCE OR OFF-SITE IMPROVEMENTS. ISSUANCE  OFF-SITE IMPROVEMENTS. ISSUANCE OFF-SITE IMPROVEMENTS. ISSUANCE  IMPROVEMENTS. ISSUANCE IMPROVEMENTS. ISSUANCE  ISSUANCE ISSUANCE OF A PERMIT BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF  A PERMIT BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF A PERMIT BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF  PERMIT BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF PERMIT BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF  BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF  ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF  THIS PLAN DOES NOT CONSTITUTE APPROVAL OF THIS PLAN DOES NOT CONSTITUTE APPROVAL OF  PLAN DOES NOT CONSTITUTE APPROVAL OF PLAN DOES NOT CONSTITUTE APPROVAL OF  DOES NOT CONSTITUTE APPROVAL OF DOES NOT CONSTITUTE APPROVAL OF  NOT CONSTITUTE APPROVAL OF NOT CONSTITUTE APPROVAL OF  CONSTITUTE APPROVAL OF CONSTITUTE APPROVAL OF  APPROVAL OF APPROVAL OF  OF OF DRIVEWAY LOCATIONS OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR  LOCATIONS OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR LOCATIONS OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR  OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR  SIZES, PARKING LOT STRUCTURAL SECTIONS OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR  PARKING LOT STRUCTURAL SECTIONS OR PARKING LOT STRUCTURAL SECTIONS OR  LOT STRUCTURAL SECTIONS OR LOT STRUCTURAL SECTIONS OR  STRUCTURAL SECTIONS OR STRUCTURAL SECTIONS OR  SECTIONS OR SECTIONS OR  OR OR LAYOUT, ADA-RELATED REQUIREMENTS, BUILDING LOCATIONS OR FOUNDATIONS,  ADA-RELATED REQUIREMENTS, BUILDING LOCATIONS OR FOUNDATIONS, ADA-RELATED REQUIREMENTS, BUILDING LOCATIONS OR FOUNDATIONS,  REQUIREMENTS, BUILDING LOCATIONS OR FOUNDATIONS, REQUIREMENTS, BUILDING LOCATIONS OR FOUNDATIONS,  BUILDING LOCATIONS OR FOUNDATIONS, BUILDING LOCATIONS OR FOUNDATIONS,  LOCATIONS OR FOUNDATIONS, LOCATIONS OR FOUNDATIONS,  OR FOUNDATIONS, OR FOUNDATIONS,  FOUNDATIONS, FOUNDATIONS, WALLS, CURBING, OFF-SITE DRAINAGE FACILITIES OR OTHER ITEMS NOT  CURBING, OFF-SITE DRAINAGE FACILITIES OR OTHER ITEMS NOT CURBING, OFF-SITE DRAINAGE FACILITIES OR OTHER ITEMS NOT  OFF-SITE DRAINAGE FACILITIES OR OTHER ITEMS NOT OFF-SITE DRAINAGE FACILITIES OR OTHER ITEMS NOT  DRAINAGE FACILITIES OR OTHER ITEMS NOT DRAINAGE FACILITIES OR OTHER ITEMS NOT  FACILITIES OR OTHER ITEMS NOT FACILITIES OR OTHER ITEMS NOT  OR OTHER ITEMS NOT OR OTHER ITEMS NOT  OTHER ITEMS NOT OTHER ITEMS NOT  ITEMS NOT ITEMS NOT  NOT NOT RELATED DIRECTLY TO THE BASIC GRADING OPERATION. ON-SITE  DIRECTLY TO THE BASIC GRADING OPERATION. ON-SITE DIRECTLY TO THE BASIC GRADING OPERATION. ON-SITE  TO THE BASIC GRADING OPERATION. ON-SITE TO THE BASIC GRADING OPERATION. ON-SITE  THE BASIC GRADING OPERATION. ON-SITE THE BASIC GRADING OPERATION. ON-SITE  BASIC GRADING OPERATION. ON-SITE BASIC GRADING OPERATION. ON-SITE  GRADING OPERATION. ON-SITE GRADING OPERATION. ON-SITE  OPERATION. ON-SITE OPERATION. ON-SITE  ON-SITE ON-SITE IMPROVEMENTS SHALL BE CONSTRUCTED FROM APPROVED BUILDING PERMIT  SHALL BE CONSTRUCTED FROM APPROVED BUILDING PERMIT SHALL BE CONSTRUCTED FROM APPROVED BUILDING PERMIT  BE CONSTRUCTED FROM APPROVED BUILDING PERMIT BE CONSTRUCTED FROM APPROVED BUILDING PERMIT  CONSTRUCTED FROM APPROVED BUILDING PERMIT CONSTRUCTED FROM APPROVED BUILDING PERMIT  FROM APPROVED BUILDING PERMIT FROM APPROVED BUILDING PERMIT  APPROVED BUILDING PERMIT APPROVED BUILDING PERMIT  BUILDING PERMIT BUILDING PERMIT  PERMIT PERMIT PLANS. OFF-SITE IMPROVEMENTS SHALL BE CONSTRUCTED FROM PLANS  OFF-SITE IMPROVEMENTS SHALL BE CONSTRUCTED FROM PLANS OFF-SITE IMPROVEMENTS SHALL BE CONSTRUCTED FROM PLANS  IMPROVEMENTS SHALL BE CONSTRUCTED FROM PLANS IMPROVEMENTS SHALL BE CONSTRUCTED FROM PLANS  SHALL BE CONSTRUCTED FROM PLANS SHALL BE CONSTRUCTED FROM PLANS  BE CONSTRUCTED FROM PLANS BE CONSTRUCTED FROM PLANS  CONSTRUCTED FROM PLANS CONSTRUCTED FROM PLANS  FROM PLANS FROM PLANS  PLANS PLANS APPROVED FOR THIS PURPOSE BY THE PUBLIC WORKS DEPARTMENT. 4. CERTIFICATION FROM THE REGISTERED (CIVIL CERTIFICATION FROM THE REGISTERED (CIVIL  FROM THE REGISTERED (CIVIL FROM THE REGISTERED (CIVIL  THE REGISTERED (CIVIL THE REGISTERED (CIVIL  REGISTERED (CIVIL REGISTERED (CIVIL  (CIVIL (CIVIL ENGINEER/ARCHITECT/LANDSCAPE ARCHITECT) STATING THAT THE GRADING HAS  ARCHITECT) STATING THAT THE GRADING HAS ARCHITECT) STATING THAT THE GRADING HAS  STATING THAT THE GRADING HAS STATING THAT THE GRADING HAS  THAT THE GRADING HAS THAT THE GRADING HAS  THE GRADING HAS THE GRADING HAS  GRADING HAS GRADING HAS  HAS HAS BEEN COMPLETED PER THE APPROVED PLAN, AND A COMPACTION REPORT FROM  COMPLETED PER THE APPROVED PLAN, AND A COMPACTION REPORT FROM COMPLETED PER THE APPROVED PLAN, AND A COMPACTION REPORT FROM  PER THE APPROVED PLAN, AND A COMPACTION REPORT FROM PER THE APPROVED PLAN, AND A COMPACTION REPORT FROM  THE APPROVED PLAN, AND A COMPACTION REPORT FROM THE APPROVED PLAN, AND A COMPACTION REPORT FROM  APPROVED PLAN, AND A COMPACTION REPORT FROM APPROVED PLAN, AND A COMPACTION REPORT FROM  PLAN, AND A COMPACTION REPORT FROM PLAN, AND A COMPACTION REPORT FROM  AND A COMPACTION REPORT FROM AND A COMPACTION REPORT FROM  A COMPACTION REPORT FROM A COMPACTION REPORT FROM  COMPACTION REPORT FROM COMPACTION REPORT FROM  REPORT FROM REPORT FROM  FROM FROM THE SOIL ENGINEER FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING  SOIL ENGINEER FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING SOIL ENGINEER FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING  ENGINEER FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING ENGINEER FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING  FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING FOR FILL AREAS ARE REQUIRED PRIOR TO BUILDING  FILL AREAS ARE REQUIRED PRIOR TO BUILDING FILL AREAS ARE REQUIRED PRIOR TO BUILDING  AREAS ARE REQUIRED PRIOR TO BUILDING AREAS ARE REQUIRED PRIOR TO BUILDING  ARE REQUIRED PRIOR TO BUILDING ARE REQUIRED PRIOR TO BUILDING  REQUIRED PRIOR TO BUILDING REQUIRED PRIOR TO BUILDING  PRIOR TO BUILDING PRIOR TO BUILDING  TO BUILDING TO BUILDING  BUILDING BUILDING PERMITS BEING ISSUED. 5. CONTRACTOR IS RESPONSIBLE FOR EROSION, DUST AND TEMPORARY  DRAINAGE  CONTRACTOR IS RESPONSIBLE FOR EROSION, DUST AND TEMPORARY  DRAINAGE   IS RESPONSIBLE FOR EROSION, DUST AND TEMPORARY  DRAINAGE  IS RESPONSIBLE FOR EROSION, DUST AND TEMPORARY  DRAINAGE   RESPONSIBLE FOR EROSION, DUST AND TEMPORARY  DRAINAGE  RESPONSIBLE FOR EROSION, DUST AND TEMPORARY  DRAINAGE   FOR EROSION, DUST AND TEMPORARY  DRAINAGE  FOR EROSION, DUST AND TEMPORARY  DRAINAGE   EROSION, DUST AND TEMPORARY  DRAINAGE  EROSION, DUST AND TEMPORARY  DRAINAGE   DUST AND TEMPORARY  DRAINAGE  DUST AND TEMPORARY  DRAINAGE   AND TEMPORARY  DRAINAGE  AND TEMPORARY  DRAINAGE   TEMPORARY  DRAINAGE  TEMPORARY  DRAINAGE    DRAINAGE   DRAINAGE  DRAINAGE  CONTROL  DURING  GRADING  OPERATIONS. A. ALL MANUFACTURED SLOPES IN EXCESS OF 5 FEET IN VERTICAL HEIGHT ALL MANUFACTURED SLOPES IN EXCESS OF 5 FEET IN VERTICAL HEIGHT ARE TO BE PROTECTED FROM EROSION DURING ROUGH GRADING OPERATIONS AND, THEREAFTER, UNTIL INSTALLATION OF FINAL GROUNDCOVER. (SEE LANDSCAPE PLANS FOR FINAL GROUNDCOVER). B. ALL SLOPE PROTECTION SWALES TO BE CONSTRUCTED AT THE SAME TIME AS ALL SLOPE PROTECTION SWALES TO BE CONSTRUCTED AT THE SAME TIME AS BANKS ARE GRADED. C. THE DEVELOPER AND HIS CONTRACTOR ARE RESPONSIBLE FOR THE DEVELOPER AND HIS CONTRACTOR ARE RESPONSIBLE FOR IMPLEMENTATION AND MAINTENANCE OF THE EROSION CONTROL MEASURES SHOWN ON THIS PLAN AND SWPPP AND ALSO TO PROVIDE ANY ADDITIONAL EROSION CONTROL MEASURES (E.G., HYDROSEEDING, MULCHING OF STRAW, GRAVEL-BAGGING, DIVERSION DITCHES, RETENTION BASINS, ETC.) DICTATED BY FIELD CONDITIONS TO PREVENT EROSION AND/OR THE INTRODUCTION OF DIRT, MUD OR DEBRIS INTO EXISTING PUBLIC STREETS AND/OR ONTO ADJACENT PROPERTIES DURING ANY PHASE OF CONSTRUCTION OPERATIONS. SPECIAL ATTENTION SHALL BE GIVEN TO ADDITIONAL EROSION CONTROL MEASURES NOTED ABOVE DURING THE PERIOD OCTOBER 1 TO MAY 31. D. AFTER A RAINSTORM, ALL SILT AND DEBRIS SHALL BE REMOVED FROM AFTER A RAINSTORM, ALL SILT AND DEBRIS SHALL BE REMOVED FROM CHECK BERMS AND CHECK DAMS. SILT AND DEBRIS SHALL BE REMOVED FROM CITY OF RIVERSIDE STREETS. THIS REQUIREMENT SHALL REMAIN IN EFFECT UNTIL CITY ACCEPTANCE OF THIS PROJECT. 6. ANY ON-SITE RETAINING WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET ANY ON-SITE RETAINING WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET  ON-SITE RETAINING WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET ON-SITE RETAINING WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET  RETAINING WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET RETAINING WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET  WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET WALLS SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET  SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET SHOWN ON THIS PLAN THAT ARE UNDER 3 FEET  ON THIS PLAN THAT ARE UNDER 3 FEET ON THIS PLAN THAT ARE UNDER 3 FEET  THIS PLAN THAT ARE UNDER 3 FEET THIS PLAN THAT ARE UNDER 3 FEET  PLAN THAT ARE UNDER 3 FEET PLAN THAT ARE UNDER 3 FEET  THAT ARE UNDER 3 FEET THAT ARE UNDER 3 FEET  ARE UNDER 3 FEET ARE UNDER 3 FEET  UNDER 3 FEET UNDER 3 FEET  3 FEET 3 FEET  FEET FEET IN HEIGHT AND SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT  HEIGHT AND SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT HEIGHT AND SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT  AND SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT AND SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT  SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT SUPPORT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT  A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT A SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT  SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT SURCHARGE OR THAT ARE OVER 3 FEET IN HEIGHT  OR THAT ARE OVER 3 FEET IN HEIGHT OR THAT ARE OVER 3 FEET IN HEIGHT  THAT ARE OVER 3 FEET IN HEIGHT THAT ARE OVER 3 FEET IN HEIGHT  ARE OVER 3 FEET IN HEIGHT ARE OVER 3 FEET IN HEIGHT  OVER 3 FEET IN HEIGHT OVER 3 FEET IN HEIGHT  3 FEET IN HEIGHT 3 FEET IN HEIGHT  FEET IN HEIGHT FEET IN HEIGHT  IN HEIGHT IN HEIGHT  HEIGHT HEIGHT REQUIRE SEPARATE REVIEW, APPROVAL AND A BUILDING PERMIT FROM THE  SEPARATE REVIEW, APPROVAL AND A BUILDING PERMIT FROM THE SEPARATE REVIEW, APPROVAL AND A BUILDING PERMIT FROM THE  REVIEW, APPROVAL AND A BUILDING PERMIT FROM THE REVIEW, APPROVAL AND A BUILDING PERMIT FROM THE  APPROVAL AND A BUILDING PERMIT FROM THE APPROVAL AND A BUILDING PERMIT FROM THE  AND A BUILDING PERMIT FROM THE AND A BUILDING PERMIT FROM THE  A BUILDING PERMIT FROM THE A BUILDING PERMIT FROM THE  BUILDING PERMIT FROM THE BUILDING PERMIT FROM THE  PERMIT FROM THE PERMIT FROM THE  FROM THE FROM THE  THE THE BUILDING AND SAFETY DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY  AND SAFETY DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY AND SAFETY DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY  SAFETY DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY SAFETY DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY  DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY DIVISION, COMMUNITY DEVELOPMENT DEPARTMENT. ANY  COMMUNITY DEVELOPMENT DEPARTMENT. ANY COMMUNITY DEVELOPMENT DEPARTMENT. ANY  DEVELOPMENT DEPARTMENT. ANY DEVELOPMENT DEPARTMENT. ANY  DEPARTMENT. ANY DEPARTMENT. ANY  ANY ANY NECESSARY RETAINING WALLS ON THE PERIMETER OF THIS SITE SHALL BE IN  RETAINING WALLS ON THE PERIMETER OF THIS SITE SHALL BE IN RETAINING WALLS ON THE PERIMETER OF THIS SITE SHALL BE IN  WALLS ON THE PERIMETER OF THIS SITE SHALL BE IN WALLS ON THE PERIMETER OF THIS SITE SHALL BE IN  ON THE PERIMETER OF THIS SITE SHALL BE IN ON THE PERIMETER OF THIS SITE SHALL BE IN  THE PERIMETER OF THIS SITE SHALL BE IN THE PERIMETER OF THIS SITE SHALL BE IN  PERIMETER OF THIS SITE SHALL BE IN PERIMETER OF THIS SITE SHALL BE IN  OF THIS SITE SHALL BE IN OF THIS SITE SHALL BE IN  THIS SITE SHALL BE IN THIS SITE SHALL BE IN  SITE SHALL BE IN SITE SHALL BE IN  SHALL BE IN SHALL BE IN  BE IN BE IN  IN IN PLACE AND APPROVED BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF  AND APPROVED BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF AND APPROVED BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF  APPROVED BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF APPROVED BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF  BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF BY THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF  THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF THE BUILDING INSPECTOR PRIOR TO ISSUANCE OF  BUILDING INSPECTOR PRIOR TO ISSUANCE OF BUILDING INSPECTOR PRIOR TO ISSUANCE OF  INSPECTOR PRIOR TO ISSUANCE OF INSPECTOR PRIOR TO ISSUANCE OF  PRIOR TO ISSUANCE OF PRIOR TO ISSUANCE OF  TO ISSUANCE OF TO ISSUANCE OF  ISSUANCE OF ISSUANCE OF  OF OF THE GRADING PERMIT. APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM  GRADING PERMIT. APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM GRADING PERMIT. APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM  PERMIT. APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM PERMIT. APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM  APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM APPROVED SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM  SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM SEQUENCED GRADING WITH 1 1/2:1 MAXIMUM  GRADING WITH 1 1/2:1 MAXIMUM GRADING WITH 1 1/2:1 MAXIMUM  WITH 1 1/2:1 MAXIMUM WITH 1 1/2:1 MAXIMUM  1 1/2:1 MAXIMUM 1 1/2:1 MAXIMUM  1/2:1 MAXIMUM 1/2:1 MAXIMUM  MAXIMUM MAXIMUM SLOPES TO WITHIN 2 FEET OF THE ADJACENT PROPERTY LINE MAY BE  TO WITHIN 2 FEET OF THE ADJACENT PROPERTY LINE MAY BE TO WITHIN 2 FEET OF THE ADJACENT PROPERTY LINE MAY BE  WITHIN 2 FEET OF THE ADJACENT PROPERTY LINE MAY BE WITHIN 2 FEET OF THE ADJACENT PROPERTY LINE MAY BE  2 FEET OF THE ADJACENT PROPERTY LINE MAY BE 2 FEET OF THE ADJACENT PROPERTY LINE MAY BE  FEET OF THE ADJACENT PROPERTY LINE MAY BE FEET OF THE ADJACENT PROPERTY LINE MAY BE  OF THE ADJACENT PROPERTY LINE MAY BE OF THE ADJACENT PROPERTY LINE MAY BE  THE ADJACENT PROPERTY LINE MAY BE THE ADJACENT PROPERTY LINE MAY BE  ADJACENT PROPERTY LINE MAY BE ADJACENT PROPERTY LINE MAY BE  PROPERTY LINE MAY BE PROPERTY LINE MAY BE  LINE MAY BE LINE MAY BE  MAY BE MAY BE  BE BE ACCEPTABLE TO ALLOW FOR ISSUANCE OF A GRADING PERMIT PRIOR TO  TO ALLOW FOR ISSUANCE OF A GRADING PERMIT PRIOR TO TO ALLOW FOR ISSUANCE OF A GRADING PERMIT PRIOR TO  ALLOW FOR ISSUANCE OF A GRADING PERMIT PRIOR TO ALLOW FOR ISSUANCE OF A GRADING PERMIT PRIOR TO  FOR ISSUANCE OF A GRADING PERMIT PRIOR TO FOR ISSUANCE OF A GRADING PERMIT PRIOR TO  ISSUANCE OF A GRADING PERMIT PRIOR TO ISSUANCE OF A GRADING PERMIT PRIOR TO  OF A GRADING PERMIT PRIOR TO OF A GRADING PERMIT PRIOR TO  A GRADING PERMIT PRIOR TO A GRADING PERMIT PRIOR TO  GRADING PERMIT PRIOR TO GRADING PERMIT PRIOR TO  PERMIT PRIOR TO PERMIT PRIOR TO  PRIOR TO PRIOR TO  TO TO COMPLETION OF ANY NECESSARY PERIMETER RETAINING WALLS. (IF NO  OF ANY NECESSARY PERIMETER RETAINING WALLS. (IF NO OF ANY NECESSARY PERIMETER RETAINING WALLS. (IF NO  ANY NECESSARY PERIMETER RETAINING WALLS. (IF NO ANY NECESSARY PERIMETER RETAINING WALLS. (IF NO  NECESSARY PERIMETER RETAINING WALLS. (IF NO NECESSARY PERIMETER RETAINING WALLS. (IF NO  PERIMETER RETAINING WALLS. (IF NO PERIMETER RETAINING WALLS. (IF NO  RETAINING WALLS. (IF NO RETAINING WALLS. (IF NO  WALLS. (IF NO WALLS. (IF NO  (IF NO (IF NO  NO NO RETAINING WALLS ARE SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON  WALLS ARE SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON WALLS ARE SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON  ARE SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON ARE SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON  SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON SHOWN ON THE PLAN, DO NOT PUT THIS NOTE ON  ON THE PLAN, DO NOT PUT THIS NOTE ON ON THE PLAN, DO NOT PUT THIS NOTE ON  THE PLAN, DO NOT PUT THIS NOTE ON THE PLAN, DO NOT PUT THIS NOTE ON  PLAN, DO NOT PUT THIS NOTE ON PLAN, DO NOT PUT THIS NOTE ON  DO NOT PUT THIS NOTE ON DO NOT PUT THIS NOTE ON  NOT PUT THIS NOTE ON NOT PUT THIS NOTE ON  PUT THIS NOTE ON PUT THIS NOTE ON  THIS NOTE ON THIS NOTE ON  NOTE ON NOTE ON  ON ON PLAN.) 7. ANY IMPROVEMENTS CONSTRUCTED IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE ANY IMPROVEMENTS CONSTRUCTED IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE  IMPROVEMENTS CONSTRUCTED IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE IMPROVEMENTS CONSTRUCTED IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE  CONSTRUCTED IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE CONSTRUCTED IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE  IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE IN THE PUBLIC RIGHT-OF-WAY WILL REQUIRE  THE PUBLIC RIGHT-OF-WAY WILL REQUIRE THE PUBLIC RIGHT-OF-WAY WILL REQUIRE  PUBLIC RIGHT-OF-WAY WILL REQUIRE PUBLIC RIGHT-OF-WAY WILL REQUIRE  RIGHT-OF-WAY WILL REQUIRE RIGHT-OF-WAY WILL REQUIRE  WILL REQUIRE WILL REQUIRE  REQUIRE REQUIRE A SEPARATE CONSTRUCTION PERMIT AND INSPECTION FROM THE PUBLIC WORKS  SEPARATE CONSTRUCTION PERMIT AND INSPECTION FROM THE PUBLIC WORKS SEPARATE CONSTRUCTION PERMIT AND INSPECTION FROM THE PUBLIC WORKS  CONSTRUCTION PERMIT AND INSPECTION FROM THE PUBLIC WORKS CONSTRUCTION PERMIT AND INSPECTION FROM THE PUBLIC WORKS  PERMIT AND INSPECTION FROM THE PUBLIC WORKS PERMIT AND INSPECTION FROM THE PUBLIC WORKS  AND INSPECTION FROM THE PUBLIC WORKS AND INSPECTION FROM THE PUBLIC WORKS  INSPECTION FROM THE PUBLIC WORKS INSPECTION FROM THE PUBLIC WORKS  FROM THE PUBLIC WORKS FROM THE PUBLIC WORKS  THE PUBLIC WORKS THE PUBLIC WORKS  PUBLIC WORKS PUBLIC WORKS  WORKS WORKS DEPARTMENT. 8. ANY WALLS, FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS ANY WALLS, FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS  WALLS, FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS WALLS, FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS  FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS  STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS  AND/OR APPURTENANCES ADJACENT TO THIS AND/OR APPURTENANCES ADJACENT TO THIS  APPURTENANCES ADJACENT TO THIS APPURTENANCES ADJACENT TO THIS  ADJACENT TO THIS ADJACENT TO THIS  TO THIS TO THIS  THIS THIS PROJECT ARE TO BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE  ARE TO BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE ARE TO BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE  TO BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE TO BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE  BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE BE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE  PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE PROTECTED IN PLACE. IF GRADING OPERATIONS DAMAGE  IN PLACE. IF GRADING OPERATIONS DAMAGE IN PLACE. IF GRADING OPERATIONS DAMAGE  PLACE. IF GRADING OPERATIONS DAMAGE PLACE. IF GRADING OPERATIONS DAMAGE  IF GRADING OPERATIONS DAMAGE IF GRADING OPERATIONS DAMAGE  GRADING OPERATIONS DAMAGE GRADING OPERATIONS DAMAGE  OPERATIONS DAMAGE OPERATIONS DAMAGE  DAMAGE DAMAGE OR ADVERSELY AFFECT SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR  ADVERSELY AFFECT SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR ADVERSELY AFFECT SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR  AFFECT SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR AFFECT SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR  SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR SAID ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR  ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR ITEMS IN ANY WAY, THE CONTRACTOR  AND/OR  IN ANY WAY, THE CONTRACTOR  AND/OR IN ANY WAY, THE CONTRACTOR  AND/OR  ANY WAY, THE CONTRACTOR  AND/OR ANY WAY, THE CONTRACTOR  AND/OR  WAY, THE CONTRACTOR  AND/OR WAY, THE CONTRACTOR  AND/OR  THE CONTRACTOR  AND/OR THE CONTRACTOR  AND/OR  CONTRACTOR  AND/OR CONTRACTOR  AND/OR   AND/OR  AND/OR AND/OR DEVELOPER IS RESPONSIBLE FOR WORKING OUT AN ACCEPTABLE SOLUTION TO  IS RESPONSIBLE FOR WORKING OUT AN ACCEPTABLE SOLUTION TO IS RESPONSIBLE FOR WORKING OUT AN ACCEPTABLE SOLUTION TO  RESPONSIBLE FOR WORKING OUT AN ACCEPTABLE SOLUTION TO RESPONSIBLE FOR WORKING OUT AN ACCEPTABLE SOLUTION TO  FOR WORKING OUT AN ACCEPTABLE SOLUTION TO FOR WORKING OUT AN ACCEPTABLE SOLUTION TO  WORKING OUT AN ACCEPTABLE SOLUTION TO WORKING OUT AN ACCEPTABLE SOLUTION TO  OUT AN ACCEPTABLE SOLUTION TO OUT AN ACCEPTABLE SOLUTION TO  AN ACCEPTABLE SOLUTION TO AN ACCEPTABLE SOLUTION TO  ACCEPTABLE SOLUTION TO ACCEPTABLE SOLUTION TO  SOLUTION TO SOLUTION TO  TO TO THE SATISFACTION OF THE AFFECTED PROPERTY OWNER(S). 9. THE CONTRACTOR/DEVELOPER IS RESPONSIBLE FOR ENSURING THAT RETAINING THE CONTRACTOR/DEVELOPER IS RESPONSIBLE FOR ENSURING THAT RETAINING  CONTRACTOR/DEVELOPER IS RESPONSIBLE FOR ENSURING THAT RETAINING CONTRACTOR/DEVELOPER IS RESPONSIBLE FOR ENSURING THAT RETAINING  IS RESPONSIBLE FOR ENSURING THAT RETAINING IS RESPONSIBLE FOR ENSURING THAT RETAINING  RESPONSIBLE FOR ENSURING THAT RETAINING RESPONSIBLE FOR ENSURING THAT RETAINING  FOR ENSURING THAT RETAINING FOR ENSURING THAT RETAINING  ENSURING THAT RETAINING ENSURING THAT RETAINING  THAT RETAINING THAT RETAINING  RETAINING RETAINING WALLS DO NOT INTERFERE WITH PROVISION OF UTILITIES. 10. IT IS THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT IT IS THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT  IS THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT IS THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT  THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT  GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT  CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT  RESPONSIBILITY TO ENSURE THAT RESPONSIBILITY TO ENSURE THAT  TO ENSURE THAT TO ENSURE THAT  ENSURE THAT ENSURE THAT  THAT THAT ADEQUATE COMPACTION HAS BEEN ATTAINED ON THE ENTIRE GRADING SITE,  COMPACTION HAS BEEN ATTAINED ON THE ENTIRE GRADING SITE, COMPACTION HAS BEEN ATTAINED ON THE ENTIRE GRADING SITE,  HAS BEEN ATTAINED ON THE ENTIRE GRADING SITE, HAS BEEN ATTAINED ON THE ENTIRE GRADING SITE,  BEEN ATTAINED ON THE ENTIRE GRADING SITE, BEEN ATTAINED ON THE ENTIRE GRADING SITE,  ATTAINED ON THE ENTIRE GRADING SITE, ATTAINED ON THE ENTIRE GRADING SITE,  ON THE ENTIRE GRADING SITE, ON THE ENTIRE GRADING SITE,  THE ENTIRE GRADING SITE, THE ENTIRE GRADING SITE,  ENTIRE GRADING SITE, ENTIRE GRADING SITE,  GRADING SITE, GRADING SITE,  SITE, SITE, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS AND ON ALL FILL  FILL AREAS OUTSIDE THE BUILDING PADS AND ON ALL FILL FILL AREAS OUTSIDE THE BUILDING PADS AND ON ALL FILL  AREAS OUTSIDE THE BUILDING PADS AND ON ALL FILL AREAS OUTSIDE THE BUILDING PADS AND ON ALL FILL  OUTSIDE THE BUILDING PADS AND ON ALL FILL OUTSIDE THE BUILDING PADS AND ON ALL FILL  THE BUILDING PADS AND ON ALL FILL THE BUILDING PADS AND ON ALL FILL  BUILDING PADS AND ON ALL FILL BUILDING PADS AND ON ALL FILL  PADS AND ON ALL FILL PADS AND ON ALL FILL  AND ON ALL FILL AND ON ALL FILL  ON ALL FILL ON ALL FILL  ALL FILL ALL FILL  FILL FILL SLOPES. 11. IT IS THE SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM IT IS THE SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM  IS THE SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM IS THE SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM  THE SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM THE SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM  SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM SOIL ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM  ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM ENGINEER'S RESPONSIBILITY TO OBSERVE AND PERFORM  RESPONSIBILITY TO OBSERVE AND PERFORM RESPONSIBILITY TO OBSERVE AND PERFORM  TO OBSERVE AND PERFORM TO OBSERVE AND PERFORM  OBSERVE AND PERFORM OBSERVE AND PERFORM  AND PERFORM AND PERFORM  PERFORM PERFORM COMPACTION TESTS DURING THE GRADING TO EVALUATE THE PREPARATION OF  TESTS DURING THE GRADING TO EVALUATE THE PREPARATION OF TESTS DURING THE GRADING TO EVALUATE THE PREPARATION OF  DURING THE GRADING TO EVALUATE THE PREPARATION OF DURING THE GRADING TO EVALUATE THE PREPARATION OF  THE GRADING TO EVALUATE THE PREPARATION OF THE GRADING TO EVALUATE THE PREPARATION OF  GRADING TO EVALUATE THE PREPARATION OF GRADING TO EVALUATE THE PREPARATION OF  TO EVALUATE THE PREPARATION OF TO EVALUATE THE PREPARATION OF  EVALUATE THE PREPARATION OF EVALUATE THE PREPARATION OF  THE PREPARATION OF THE PREPARATION OF  PREPARATION OF PREPARATION OF  OF OF THE NATURAL GROUND SURFACE TO RECEIVE THE FILL AND THE COMPACTION  NATURAL GROUND SURFACE TO RECEIVE THE FILL AND THE COMPACTION NATURAL GROUND SURFACE TO RECEIVE THE FILL AND THE COMPACTION  GROUND SURFACE TO RECEIVE THE FILL AND THE COMPACTION GROUND SURFACE TO RECEIVE THE FILL AND THE COMPACTION  SURFACE TO RECEIVE THE FILL AND THE COMPACTION SURFACE TO RECEIVE THE FILL AND THE COMPACTION  TO RECEIVE THE FILL AND THE COMPACTION TO RECEIVE THE FILL AND THE COMPACTION  RECEIVE THE FILL AND THE COMPACTION RECEIVE THE FILL AND THE COMPACTION  THE FILL AND THE COMPACTION THE FILL AND THE COMPACTION  FILL AND THE COMPACTION FILL AND THE COMPACTION  AND THE COMPACTION AND THE COMPACTION  THE COMPACTION THE COMPACTION  COMPACTION COMPACTION ATTAINED IN THE FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS  IN THE FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS IN THE FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS  THE FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS THE FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS  FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS FILL, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS  INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS  FILL AREAS OUTSIDE THE BUILDING PADS FILL AREAS OUTSIDE THE BUILDING PADS  AREAS OUTSIDE THE BUILDING PADS AREAS OUTSIDE THE BUILDING PADS  OUTSIDE THE BUILDING PADS OUTSIDE THE BUILDING PADS  THE BUILDING PADS THE BUILDING PADS  BUILDING PADS BUILDING PADS  PADS PADS AND ON ALL FILL SLOPES. 12. EARTHWORK QUANTITIES ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY, EARTHWORK QUANTITIES ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY,  QUANTITIES ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY, QUANTITIES ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY,  ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY, ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY,  SHOWN FOR GRADING PERMIT PURPOSES ONLY, SHOWN FOR GRADING PERMIT PURPOSES ONLY,  FOR GRADING PERMIT PURPOSES ONLY, FOR GRADING PERMIT PURPOSES ONLY,  GRADING PERMIT PURPOSES ONLY, GRADING PERMIT PURPOSES ONLY,  PERMIT PURPOSES ONLY, PERMIT PURPOSES ONLY,  PURPOSES ONLY, PURPOSES ONLY,  ONLY, ONLY, AND THE CITY OF RIVERSIDE IS NOT RESPONSIBLE FOR THEIR ACCURACY. 13. FOR GRADING OF AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION FOR GRADING OF AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION  GRADING OF AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION GRADING OF AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION  OF AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION OF AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION  AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION AREAS OF 1 ACRE OR MORE, A STORM WATER POLLUTION  OF 1 ACRE OR MORE, A STORM WATER POLLUTION OF 1 ACRE OR MORE, A STORM WATER POLLUTION  1 ACRE OR MORE, A STORM WATER POLLUTION 1 ACRE OR MORE, A STORM WATER POLLUTION  ACRE OR MORE, A STORM WATER POLLUTION ACRE OR MORE, A STORM WATER POLLUTION  OR MORE, A STORM WATER POLLUTION OR MORE, A STORM WATER POLLUTION  MORE, A STORM WATER POLLUTION MORE, A STORM WATER POLLUTION  A STORM WATER POLLUTION A STORM WATER POLLUTION  STORM WATER POLLUTION STORM WATER POLLUTION  WATER POLLUTION WATER POLLUTION  POLLUTION POLLUTION PREVENTION PLAN (SWPPP) SHALL BE KEPT ON-SITE AND MADE AVAILABLE  PLAN (SWPPP) SHALL BE KEPT ON-SITE AND MADE AVAILABLE PLAN (SWPPP) SHALL BE KEPT ON-SITE AND MADE AVAILABLE  (SWPPP) SHALL BE KEPT ON-SITE AND MADE AVAILABLE (SWPPP) SHALL BE KEPT ON-SITE AND MADE AVAILABLE  SHALL BE KEPT ON-SITE AND MADE AVAILABLE SHALL BE KEPT ON-SITE AND MADE AVAILABLE  BE KEPT ON-SITE AND MADE AVAILABLE BE KEPT ON-SITE AND MADE AVAILABLE  KEPT ON-SITE AND MADE AVAILABLE KEPT ON-SITE AND MADE AVAILABLE  ON-SITE AND MADE AVAILABLE ON-SITE AND MADE AVAILABLE  AND MADE AVAILABLE AND MADE AVAILABLE  MADE AVAILABLE MADE AVAILABLE  AVAILABLE AVAILABLE UPON REQUEST OF A REPRESENTATIVE OF THE REGIONAL WATER QUALITY  REQUEST OF A REPRESENTATIVE OF THE REGIONAL WATER QUALITY REQUEST OF A REPRESENTATIVE OF THE REGIONAL WATER QUALITY  OF A REPRESENTATIVE OF THE REGIONAL WATER QUALITY OF A REPRESENTATIVE OF THE REGIONAL WATER QUALITY  A REPRESENTATIVE OF THE REGIONAL WATER QUALITY A REPRESENTATIVE OF THE REGIONAL WATER QUALITY  REPRESENTATIVE OF THE REGIONAL WATER QUALITY REPRESENTATIVE OF THE REGIONAL WATER QUALITY  OF THE REGIONAL WATER QUALITY OF THE REGIONAL WATER QUALITY  THE REGIONAL WATER QUALITY THE REGIONAL WATER QUALITY  REGIONAL WATER QUALITY REGIONAL WATER QUALITY  WATER QUALITY WATER QUALITY  QUALITY QUALITY CONTROL BOARD (RWQCB) - SANTA ANA REGION AND/OR THE CITY OF  BOARD (RWQCB) - SANTA ANA REGION AND/OR THE CITY OF BOARD (RWQCB) - SANTA ANA REGION AND/OR THE CITY OF  (RWQCB) - SANTA ANA REGION AND/OR THE CITY OF (RWQCB) - SANTA ANA REGION AND/OR THE CITY OF  - SANTA ANA REGION AND/OR THE CITY OF - SANTA ANA REGION AND/OR THE CITY OF  SANTA ANA REGION AND/OR THE CITY OF SANTA ANA REGION AND/OR THE CITY OF  ANA REGION AND/OR THE CITY OF ANA REGION AND/OR THE CITY OF  REGION AND/OR THE CITY OF REGION AND/OR THE CITY OF  AND/OR THE CITY OF AND/OR THE CITY OF  THE CITY OF THE CITY OF  CITY OF CITY OF  OF OF RIVERSIDE. 14. GRADING OPERATIONS SHALL BE LIMITED TO BETWEEN THE HOURS OF 7 A.M. GRADING OPERATIONS SHALL BE LIMITED TO BETWEEN THE HOURS OF 7 A.M.  OPERATIONS SHALL BE LIMITED TO BETWEEN THE HOURS OF 7 A.M. OPERATIONS SHALL BE LIMITED TO BETWEEN THE HOURS OF 7 A.M.  SHALL BE LIMITED TO BETWEEN THE HOURS OF 7 A.M. SHALL BE LIMITED TO BETWEEN THE HOURS OF 7 A.M.  BE LIMITED TO BETWEEN THE HOURS OF 7 A.M. BE LIMITED TO BETWEEN THE HOURS OF 7 A.M.  LIMITED TO BETWEEN THE HOURS OF 7 A.M. LIMITED TO BETWEEN THE HOURS OF 7 A.M.  TO BETWEEN THE HOURS OF 7 A.M. TO BETWEEN THE HOURS OF 7 A.M.  BETWEEN THE HOURS OF 7 A.M. BETWEEN THE HOURS OF 7 A.M.  THE HOURS OF 7 A.M. THE HOURS OF 7 A.M.  HOURS OF 7 A.M. HOURS OF 7 A.M.  OF 7 A.M. OF 7 A.M.  7 A.M. 7 A.M.  A.M. A.M. AND 7 P.M. ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. 7 P.M. ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS.7 P.M. ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. P.M. ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS.P.M. ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS.ON WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS.WEEKDAYS AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS.AND BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS.BETWEEN 8 A.M. AND 5 P.M. ON SATURDAYS. 8 A.M. AND 5 P.M. ON SATURDAYS.8 A.M. AND 5 P.M. ON SATURDAYS. A.M. AND 5 P.M. ON SATURDAYS.A.M. AND 5 P.M. ON SATURDAYS. AND 5 P.M. ON SATURDAYS.AND 5 P.M. ON SATURDAYS. 5 P.M. ON SATURDAYS.5 P.M. ON SATURDAYS. P.M. ON SATURDAYS.P.M. ON SATURDAYS. ON SATURDAYS.ON SATURDAYS. SATURDAYS.SATURDAYS.NO GRADING WILL BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS.  GRADING WILL BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS. GRADING WILL BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS.  WILL BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS. WILL BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS.  BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS. BE PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS.  PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS. PERMITTED ON SUNDAY OR FEDERAL HOLIDAYS.  ON SUNDAY OR FEDERAL HOLIDAYS. ON SUNDAY OR FEDERAL HOLIDAYS.  SUNDAY OR FEDERAL HOLIDAYS. SUNDAY OR FEDERAL HOLIDAYS.  OR FEDERAL HOLIDAYS. OR FEDERAL HOLIDAYS.  FEDERAL HOLIDAYS. FEDERAL HOLIDAYS.  HOLIDAYS. HOLIDAYS. (RIVERSIDE MUNICIPAL CODE, 7.35.010, ORDINANCE NO. 6273)
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1. ALL CONSTRUCTION SHALL BE IN ACCORDANCE WITH THESE PLANS ALL CONSTRUCTION SHALL BE IN ACCORDANCE WITH THESE PLANS  CONSTRUCTION SHALL BE IN ACCORDANCE WITH THESE PLANS CONSTRUCTION SHALL BE IN ACCORDANCE WITH THESE PLANS  SHALL BE IN ACCORDANCE WITH THESE PLANS SHALL BE IN ACCORDANCE WITH THESE PLANS  BE IN ACCORDANCE WITH THESE PLANS BE IN ACCORDANCE WITH THESE PLANS  IN ACCORDANCE WITH THESE PLANS IN ACCORDANCE WITH THESE PLANS  ACCORDANCE WITH THESE PLANS ACCORDANCE WITH THESE PLANS  WITH THESE PLANS WITH THESE PLANS  THESE PLANS THESE PLANS  PLANS PLANS AND IN CONFORMANCE WITH THE CITY OF RIVERSIDE PUBLIC  IN CONFORMANCE WITH THE CITY OF RIVERSIDE PUBLIC IN CONFORMANCE WITH THE CITY OF RIVERSIDE PUBLIC  CONFORMANCE WITH THE CITY OF RIVERSIDE PUBLIC CONFORMANCE WITH THE CITY OF RIVERSIDE PUBLIC  WITH THE CITY OF RIVERSIDE PUBLIC WITH THE CITY OF RIVERSIDE PUBLIC  THE CITY OF RIVERSIDE PUBLIC THE CITY OF RIVERSIDE PUBLIC  CITY OF RIVERSIDE PUBLIC CITY OF RIVERSIDE PUBLIC  OF RIVERSIDE PUBLIC OF RIVERSIDE PUBLIC  RIVERSIDE PUBLIC RIVERSIDE PUBLIC  PUBLIC PUBLIC UTILITIES DEPARTMENT, WATER DIVISION, STANDARD  DEPARTMENT, WATER DIVISION, STANDARD DEPARTMENT, WATER DIVISION, STANDARD  WATER DIVISION, STANDARD WATER DIVISION, STANDARD  DIVISION, STANDARD DIVISION, STANDARD  STANDARD STANDARD SPECIFICATION NO. 205 FOR WATER DISTRIBUTION SYSTEMS,  NO. 205 FOR WATER DISTRIBUTION SYSTEMS, NO. 205 FOR WATER DISTRIBUTION SYSTEMS,  205 FOR WATER DISTRIBUTION SYSTEMS, 205 FOR WATER DISTRIBUTION SYSTEMS,  FOR WATER DISTRIBUTION SYSTEMS, FOR WATER DISTRIBUTION SYSTEMS,  WATER DISTRIBUTION SYSTEMS, WATER DISTRIBUTION SYSTEMS,  DISTRIBUTION SYSTEMS, DISTRIBUTION SYSTEMS,  SYSTEMS, SYSTEMS, LATEST REVISION; ALL APPLICABLE A.W.W.A. STANDARDS AND  REVISION; ALL APPLICABLE A.W.W.A. STANDARDS AND REVISION; ALL APPLICABLE A.W.W.A. STANDARDS AND  ALL APPLICABLE A.W.W.A. STANDARDS AND ALL APPLICABLE A.W.W.A. STANDARDS AND  APPLICABLE A.W.W.A. STANDARDS AND APPLICABLE A.W.W.A. STANDARDS AND  A.W.W.A. STANDARDS AND A.W.W.A. STANDARDS AND  STANDARDS AND STANDARDS AND  AND AND SPECIFICATIONS, EXCEPT AS NOTED; AND THE STANDARD  EXCEPT AS NOTED; AND THE STANDARD EXCEPT AS NOTED; AND THE STANDARD  AS NOTED; AND THE STANDARD AS NOTED; AND THE STANDARD  NOTED; AND THE STANDARD NOTED; AND THE STANDARD  AND THE STANDARD AND THE STANDARD  THE STANDARD THE STANDARD  STANDARD STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION (GREENBOOK),  FOR PUBLIC WORKS CONSTRUCTION (GREENBOOK), FOR PUBLIC WORKS CONSTRUCTION (GREENBOOK),  PUBLIC WORKS CONSTRUCTION (GREENBOOK), PUBLIC WORKS CONSTRUCTION (GREENBOOK),  WORKS CONSTRUCTION (GREENBOOK), WORKS CONSTRUCTION (GREENBOOK),  CONSTRUCTION (GREENBOOK), CONSTRUCTION (GREENBOOK),  (GREENBOOK), (GREENBOOK), LATEST ADOPTED EDITION AND AMENDMENTS. 2. ALL WATER MAINS 12 INCH AND UNDER SHALL BE ALL WATER MAINS 12 INCH AND UNDER SHALL BE  WATER MAINS 12 INCH AND UNDER SHALL BE WATER MAINS 12 INCH AND UNDER SHALL BE  MAINS 12 INCH AND UNDER SHALL BE MAINS 12 INCH AND UNDER SHALL BE  12 INCH AND UNDER SHALL BE 12 INCH AND UNDER SHALL BE  INCH AND UNDER SHALL BE INCH AND UNDER SHALL BE  AND UNDER SHALL BE AND UNDER SHALL BE  UNDER SHALL BE UNDER SHALL BE  SHALL BE SHALL BE  BE BE CLASS 350 D.I.P. PER A.W.W.A. C-151. ALL PIPE JOINTS  350 D.I.P. PER A.W.W.A. C-151. ALL PIPE JOINTS 350 D.I.P. PER A.W.W.A. C-151. ALL PIPE JOINTS  D.I.P. PER A.W.W.A. C-151. ALL PIPE JOINTS D.I.P. PER A.W.W.A. C-151. ALL PIPE JOINTS  PER A.W.W.A. C-151. ALL PIPE JOINTS PER A.W.W.A. C-151. ALL PIPE JOINTS  A.W.W.A. C-151. ALL PIPE JOINTS A.W.W.A. C-151. ALL PIPE JOINTS  C-151. ALL PIPE JOINTS C-151. ALL PIPE JOINTS  ALL PIPE JOINTS ALL PIPE JOINTS  PIPE JOINTS PIPE JOINTS  JOINTS JOINTS SHALL BE RESTRAINED WITH ROMAC INDUSTRIES, INC. “GRIP  BE RESTRAINED WITH ROMAC INDUSTRIES, INC. “GRIP BE RESTRAINED WITH ROMAC INDUSTRIES, INC. “GRIP  RESTRAINED WITH ROMAC INDUSTRIES, INC. “GRIP RESTRAINED WITH ROMAC INDUSTRIES, INC. “GRIP  WITH ROMAC INDUSTRIES, INC. “GRIP WITH ROMAC INDUSTRIES, INC. “GRIP  ROMAC INDUSTRIES, INC. “GRIP ROMAC INDUSTRIES, INC. “GRIP  INDUSTRIES, INC. “GRIP INDUSTRIES, INC. “GRIP  INC. “GRIP INC. “GRIP  “GRIP GRIP RING” GASKETS,  GASKETS, A. PIPE AND FOUNDRY COMPANY “FIELD-LOK” GASKETS OR WATER PIPE AND FOUNDRY COMPANY “FIELD-LOK” GASKETS OR WATER  AND FOUNDRY COMPANY “FIELD-LOK” GASKETS OR WATER AND FOUNDRY COMPANY “FIELD-LOK” GASKETS OR WATER  FOUNDRY COMPANY “FIELD-LOK” GASKETS OR WATER FOUNDRY COMPANY “FIELD-LOK” GASKETS OR WATER  COMPANY “FIELD-LOK” GASKETS OR WATER COMPANY “FIELD-LOK” GASKETS OR WATER  “FIELD-LOK” GASKETS OR WATER FIELD-LOK” GASKETS OR WATER  GASKETS OR WATER GASKETS OR WATER  OR WATER OR WATER  WATER WATER DIVISION APPROVED EQUAL. ALL FITTINGS SHALL BE  APPROVED EQUAL. ALL FITTINGS SHALL BE APPROVED EQUAL. ALL FITTINGS SHALL BE  EQUAL. ALL FITTINGS SHALL BE EQUAL. ALL FITTINGS SHALL BE  ALL FITTINGS SHALL BE ALL FITTINGS SHALL BE  FITTINGS SHALL BE FITTINGS SHALL BE  SHALL BE SHALL BE  BE BE RESTRAINED MECHANICAL JOINT TYPE. 3. APPROVAL OF THIS PLAN BY THE WATER DIVISION DOES NOT APPROVAL OF THIS PLAN BY THE WATER DIVISION DOES NOT  OF THIS PLAN BY THE WATER DIVISION DOES NOT OF THIS PLAN BY THE WATER DIVISION DOES NOT  THIS PLAN BY THE WATER DIVISION DOES NOT THIS PLAN BY THE WATER DIVISION DOES NOT  PLAN BY THE WATER DIVISION DOES NOT PLAN BY THE WATER DIVISION DOES NOT  BY THE WATER DIVISION DOES NOT BY THE WATER DIVISION DOES NOT  THE WATER DIVISION DOES NOT THE WATER DIVISION DOES NOT  WATER DIVISION DOES NOT WATER DIVISION DOES NOT  DIVISION DOES NOT DIVISION DOES NOT  DOES NOT DOES NOT  NOT NOT RELIEVE THE PRIVATE ENGINEER OF THE DESIGN RESPONSIBILITY  THE PRIVATE ENGINEER OF THE DESIGN RESPONSIBILITY THE PRIVATE ENGINEER OF THE DESIGN RESPONSIBILITY  PRIVATE ENGINEER OF THE DESIGN RESPONSIBILITY PRIVATE ENGINEER OF THE DESIGN RESPONSIBILITY  ENGINEER OF THE DESIGN RESPONSIBILITY ENGINEER OF THE DESIGN RESPONSIBILITY  OF THE DESIGN RESPONSIBILITY OF THE DESIGN RESPONSIBILITY  THE DESIGN RESPONSIBILITY THE DESIGN RESPONSIBILITY  DESIGN RESPONSIBILITY DESIGN RESPONSIBILITY  RESPONSIBILITY RESPONSIBILITY THEREOF. THE PRIVATE ENGINEER SIGNING THESE PLANS IS  THE PRIVATE ENGINEER SIGNING THESE PLANS IS THE PRIVATE ENGINEER SIGNING THESE PLANS IS  PRIVATE ENGINEER SIGNING THESE PLANS IS PRIVATE ENGINEER SIGNING THESE PLANS IS  ENGINEER SIGNING THESE PLANS IS ENGINEER SIGNING THESE PLANS IS  SIGNING THESE PLANS IS SIGNING THESE PLANS IS  THESE PLANS IS THESE PLANS IS  PLANS IS PLANS IS  IS IS RESPONSIBLE FOR ASSURING THE ACCURACY AND ACCEPTABILITY  FOR ASSURING THE ACCURACY AND ACCEPTABILITY FOR ASSURING THE ACCURACY AND ACCEPTABILITY  ASSURING THE ACCURACY AND ACCEPTABILITY ASSURING THE ACCURACY AND ACCEPTABILITY  THE ACCURACY AND ACCEPTABILITY THE ACCURACY AND ACCEPTABILITY  ACCURACY AND ACCEPTABILITY ACCURACY AND ACCEPTABILITY  AND ACCEPTABILITY AND ACCEPTABILITY  ACCEPTABILITY ACCEPTABILITY OF THE WORK HEREON. IN  THE EVENT OF DISCREPANCIES  THE WORK HEREON. IN  THE EVENT OF DISCREPANCIES THE WORK HEREON. IN  THE EVENT OF DISCREPANCIES  WORK HEREON. IN  THE EVENT OF DISCREPANCIES WORK HEREON. IN  THE EVENT OF DISCREPANCIES  HEREON. IN  THE EVENT OF DISCREPANCIES HEREON. IN  THE EVENT OF DISCREPANCIES  IN  THE EVENT OF DISCREPANCIES IN  THE EVENT OF DISCREPANCIES   THE EVENT OF DISCREPANCIES  THE EVENT OF DISCREPANCIES THE EVENT OF DISCREPANCIES  EVENT OF DISCREPANCIES EVENT OF DISCREPANCIES  OF DISCREPANCIES OF DISCREPANCIES  DISCREPANCIES DISCREPANCIES ARISING DURING CONSTRUCTION, THE PRIVATE ENGINEER SHALL  DURING CONSTRUCTION, THE PRIVATE ENGINEER SHALL DURING CONSTRUCTION, THE PRIVATE ENGINEER SHALL  CONSTRUCTION, THE PRIVATE ENGINEER SHALL CONSTRUCTION, THE PRIVATE ENGINEER SHALL  THE PRIVATE ENGINEER SHALL THE PRIVATE ENGINEER SHALL  PRIVATE ENGINEER SHALL PRIVATE ENGINEER SHALL  ENGINEER SHALL ENGINEER SHALL  SHALL SHALL BE RESPONSIBLE FOR DETERMINING AN ACCEPTABLE SOLUTION AND  RESPONSIBLE FOR DETERMINING AN ACCEPTABLE SOLUTION AND RESPONSIBLE FOR DETERMINING AN ACCEPTABLE SOLUTION AND  FOR DETERMINING AN ACCEPTABLE SOLUTION AND FOR DETERMINING AN ACCEPTABLE SOLUTION AND  DETERMINING AN ACCEPTABLE SOLUTION AND DETERMINING AN ACCEPTABLE SOLUTION AND  AN ACCEPTABLE SOLUTION AND AN ACCEPTABLE SOLUTION AND  ACCEPTABLE SOLUTION AND ACCEPTABLE SOLUTION AND  SOLUTION AND SOLUTION AND  AND AND REVISING THE PLANS FOR APPROVAL BY THE CITY. 4. THE DEVELOPER SHALL BE RESPONSIBLE FOR PRESERVING OR THE DEVELOPER SHALL BE RESPONSIBLE FOR PRESERVING OR  DEVELOPER SHALL BE RESPONSIBLE FOR PRESERVING OR DEVELOPER SHALL BE RESPONSIBLE FOR PRESERVING OR  SHALL BE RESPONSIBLE FOR PRESERVING OR SHALL BE RESPONSIBLE FOR PRESERVING OR  BE RESPONSIBLE FOR PRESERVING OR BE RESPONSIBLE FOR PRESERVING OR  RESPONSIBLE FOR PRESERVING OR RESPONSIBLE FOR PRESERVING OR  FOR PRESERVING OR FOR PRESERVING OR  PRESERVING OR PRESERVING OR  OR OR RE-ESTABLISHING AND REFERENCING SURVEY MONUMENTS  AND REFERENCING SURVEY MONUMENTS AND REFERENCING SURVEY MONUMENTS  REFERENCING SURVEY MONUMENTS REFERENCING SURVEY MONUMENTS  SURVEY MONUMENTS SURVEY MONUMENTS  MONUMENTS MONUMENTS DESTROYED, DISTURBED OR BURIED AS A RESULT OF THE  DISTURBED OR BURIED AS A RESULT OF THE DISTURBED OR BURIED AS A RESULT OF THE  OR BURIED AS A RESULT OF THE OR BURIED AS A RESULT OF THE  BURIED AS A RESULT OF THE BURIED AS A RESULT OF THE  AS A RESULT OF THE AS A RESULT OF THE  A RESULT OF THE A RESULT OF THE  RESULT OF THE RESULT OF THE  OF THE OF THE  THE THE CONSTRUCTION SHOWN HEREON. 5. WATER MAINS SHALL BE LAID TO THE LINE AND GRADE SHOWN ON WATER MAINS SHALL BE LAID TO THE LINE AND GRADE SHOWN ON  MAINS SHALL BE LAID TO THE LINE AND GRADE SHOWN ON MAINS SHALL BE LAID TO THE LINE AND GRADE SHOWN ON  SHALL BE LAID TO THE LINE AND GRADE SHOWN ON SHALL BE LAID TO THE LINE AND GRADE SHOWN ON  BE LAID TO THE LINE AND GRADE SHOWN ON BE LAID TO THE LINE AND GRADE SHOWN ON  LAID TO THE LINE AND GRADE SHOWN ON LAID TO THE LINE AND GRADE SHOWN ON  TO THE LINE AND GRADE SHOWN ON TO THE LINE AND GRADE SHOWN ON  THE LINE AND GRADE SHOWN ON THE LINE AND GRADE SHOWN ON  LINE AND GRADE SHOWN ON LINE AND GRADE SHOWN ON  AND GRADE SHOWN ON AND GRADE SHOWN ON  GRADE SHOWN ON GRADE SHOWN ON  SHOWN ON SHOWN ON  ON ON THE PLAN AND PER CWD- 040. A. THE DEVELOPER'S ENGINEER SHALL PROVIDE A CONSTRUCTION THE DEVELOPER'S ENGINEER SHALL PROVIDE A CONSTRUCTION  DEVELOPER'S ENGINEER SHALL PROVIDE A CONSTRUCTION DEVELOPER'S ENGINEER SHALL PROVIDE A CONSTRUCTION  ENGINEER SHALL PROVIDE A CONSTRUCTION ENGINEER SHALL PROVIDE A CONSTRUCTION  SHALL PROVIDE A CONSTRUCTION SHALL PROVIDE A CONSTRUCTION  PROVIDE A CONSTRUCTION PROVIDE A CONSTRUCTION  A CONSTRUCTION A CONSTRUCTION  CONSTRUCTION CONSTRUCTION OFF-SET LINE AND STATION ALL FITTINGS AND APPURTENANCES.  LINE AND STATION ALL FITTINGS AND APPURTENANCES. LINE AND STATION ALL FITTINGS AND APPURTENANCES.  AND STATION ALL FITTINGS AND APPURTENANCES. AND STATION ALL FITTINGS AND APPURTENANCES.  STATION ALL FITTINGS AND APPURTENANCES. STATION ALL FITTINGS AND APPURTENANCES.  ALL FITTINGS AND APPURTENANCES. ALL FITTINGS AND APPURTENANCES.  FITTINGS AND APPURTENANCES. FITTINGS AND APPURTENANCES.  AND APPURTENANCES. AND APPURTENANCES.  APPURTENANCES. APPURTENANCES. CUT SHEETS SHALL BE PROVIDED FOR PIPELINES ON ALL  SHEETS SHALL BE PROVIDED FOR PIPELINES ON ALL SHEETS SHALL BE PROVIDED FOR PIPELINES ON ALL  SHALL BE PROVIDED FOR PIPELINES ON ALL SHALL BE PROVIDED FOR PIPELINES ON ALL  BE PROVIDED FOR PIPELINES ON ALL BE PROVIDED FOR PIPELINES ON ALL  PROVIDED FOR PIPELINES ON ALL PROVIDED FOR PIPELINES ON ALL  FOR PIPELINES ON ALL FOR PIPELINES ON ALL  PIPELINES ON ALL PIPELINES ON ALL  ON ALL ON ALL  ALL ALL STREETS. B. MINIMUM DEPTH OF COVER OVER WATER MAINS UNDER 12-INCHES MINIMUM DEPTH OF COVER OVER WATER MAINS UNDER 12-INCHES  DEPTH OF COVER OVER WATER MAINS UNDER 12-INCHES DEPTH OF COVER OVER WATER MAINS UNDER 12-INCHES  OF COVER OVER WATER MAINS UNDER 12-INCHES OF COVER OVER WATER MAINS UNDER 12-INCHES  COVER OVER WATER MAINS UNDER 12-INCHES COVER OVER WATER MAINS UNDER 12-INCHES  OVER WATER MAINS UNDER 12-INCHES OVER WATER MAINS UNDER 12-INCHES  WATER MAINS UNDER 12-INCHES WATER MAINS UNDER 12-INCHES  MAINS UNDER 12-INCHES MAINS UNDER 12-INCHES  UNDER 12-INCHES UNDER 12-INCHES  12-INCHES 12-INCHES IN DIAMETER SHALL BE 3.0 FEET, UNLESS OTHERWISE NOTED.  DIAMETER SHALL BE 3.0 FEET, UNLESS OTHERWISE NOTED. DIAMETER SHALL BE 3.0 FEET, UNLESS OTHERWISE NOTED.  SHALL BE 3.0 FEET, UNLESS OTHERWISE NOTED. SHALL BE 3.0 FEET, UNLESS OTHERWISE NOTED.  BE 3.0 FEET, UNLESS OTHERWISE NOTED. BE 3.0 FEET, UNLESS OTHERWISE NOTED.  3.0 FEET, UNLESS OTHERWISE NOTED. 3.0 FEET, UNLESS OTHERWISE NOTED.  FEET, UNLESS OTHERWISE NOTED. FEET, UNLESS OTHERWISE NOTED.  UNLESS OTHERWISE NOTED. UNLESS OTHERWISE NOTED.  OTHERWISE NOTED. OTHERWISE NOTED.  NOTED. NOTED. ALL 12-INCH AND LARGER DIAMETER WATER MAINS SHALL HAVE  12-INCH AND LARGER DIAMETER WATER MAINS SHALL HAVE 12-INCH AND LARGER DIAMETER WATER MAINS SHALL HAVE  AND LARGER DIAMETER WATER MAINS SHALL HAVE AND LARGER DIAMETER WATER MAINS SHALL HAVE  LARGER DIAMETER WATER MAINS SHALL HAVE LARGER DIAMETER WATER MAINS SHALL HAVE  DIAMETER WATER MAINS SHALL HAVE DIAMETER WATER MAINS SHALL HAVE  WATER MAINS SHALL HAVE WATER MAINS SHALL HAVE  MAINS SHALL HAVE MAINS SHALL HAVE  SHALL HAVE SHALL HAVE  HAVE HAVE 4.0 FEET OF COVER. 6. THE EXISTENCE AND LOCATION OF ANY UNDERGROUND UTILITY THE EXISTENCE AND LOCATION OF ANY UNDERGROUND UTILITY  EXISTENCE AND LOCATION OF ANY UNDERGROUND UTILITY EXISTENCE AND LOCATION OF ANY UNDERGROUND UTILITY  AND LOCATION OF ANY UNDERGROUND UTILITY AND LOCATION OF ANY UNDERGROUND UTILITY  LOCATION OF ANY UNDERGROUND UTILITY LOCATION OF ANY UNDERGROUND UTILITY  OF ANY UNDERGROUND UTILITY OF ANY UNDERGROUND UTILITY  ANY UNDERGROUND UTILITY ANY UNDERGROUND UTILITY  UNDERGROUND UTILITY UNDERGROUND UTILITY  UTILITY UTILITY PIPES, CONDUITS, CABLES OR STRUCTURES SHOWN ON THESE  CONDUITS, CABLES OR STRUCTURES SHOWN ON THESE CONDUITS, CABLES OR STRUCTURES SHOWN ON THESE  CABLES OR STRUCTURES SHOWN ON THESE CABLES OR STRUCTURES SHOWN ON THESE  OR STRUCTURES SHOWN ON THESE OR STRUCTURES SHOWN ON THESE  STRUCTURES SHOWN ON THESE STRUCTURES SHOWN ON THESE  SHOWN ON THESE SHOWN ON THESE  ON THESE ON THESE  THESE THESE PLANS WERE OBTAINED BY A SEARCH OF AVAILABLE RECORDS. TO  WERE OBTAINED BY A SEARCH OF AVAILABLE RECORDS. TO WERE OBTAINED BY A SEARCH OF AVAILABLE RECORDS. TO  OBTAINED BY A SEARCH OF AVAILABLE RECORDS. TO OBTAINED BY A SEARCH OF AVAILABLE RECORDS. TO  BY A SEARCH OF AVAILABLE RECORDS. TO BY A SEARCH OF AVAILABLE RECORDS. TO  A SEARCH OF AVAILABLE RECORDS. TO A SEARCH OF AVAILABLE RECORDS. TO  SEARCH OF AVAILABLE RECORDS. TO SEARCH OF AVAILABLE RECORDS. TO  OF AVAILABLE RECORDS. TO OF AVAILABLE RECORDS. TO  AVAILABLE RECORDS. TO AVAILABLE RECORDS. TO  RECORDS. TO RECORDS. TO  TO TO THE BEST OF OUR KNOWLEDGE, THERE ARE NO EXISTING  BEST OF OUR KNOWLEDGE, THERE ARE NO EXISTING BEST OF OUR KNOWLEDGE, THERE ARE NO EXISTING  OF OUR KNOWLEDGE, THERE ARE NO EXISTING OF OUR KNOWLEDGE, THERE ARE NO EXISTING  OUR KNOWLEDGE, THERE ARE NO EXISTING OUR KNOWLEDGE, THERE ARE NO EXISTING  KNOWLEDGE, THERE ARE NO EXISTING KNOWLEDGE, THERE ARE NO EXISTING  THERE ARE NO EXISTING THERE ARE NO EXISTING  ARE NO EXISTING ARE NO EXISTING  NO EXISTING NO EXISTING  EXISTING EXISTING UTILITIES EXCEPT AS SHOWN ON THESE PLANS. THE CONTRACTOR  EXCEPT AS SHOWN ON THESE PLANS. THE CONTRACTOR EXCEPT AS SHOWN ON THESE PLANS. THE CONTRACTOR  AS SHOWN ON THESE PLANS. THE CONTRACTOR AS SHOWN ON THESE PLANS. THE CONTRACTOR  SHOWN ON THESE PLANS. THE CONTRACTOR SHOWN ON THESE PLANS. THE CONTRACTOR  ON THESE PLANS. THE CONTRACTOR ON THESE PLANS. THE CONTRACTOR  THESE PLANS. THE CONTRACTOR THESE PLANS. THE CONTRACTOR  PLANS. THE CONTRACTOR PLANS. THE CONTRACTOR  THE CONTRACTOR THE CONTRACTOR  CONTRACTOR CONTRACTOR IS REQUIRED TO TAKE DUE PRECAUTIONARY MEASURES TO PROTECT  REQUIRED TO TAKE DUE PRECAUTIONARY MEASURES TO PROTECT REQUIRED TO TAKE DUE PRECAUTIONARY MEASURES TO PROTECT  TO TAKE DUE PRECAUTIONARY MEASURES TO PROTECT TO TAKE DUE PRECAUTIONARY MEASURES TO PROTECT  TAKE DUE PRECAUTIONARY MEASURES TO PROTECT TAKE DUE PRECAUTIONARY MEASURES TO PROTECT  DUE PRECAUTIONARY MEASURES TO PROTECT DUE PRECAUTIONARY MEASURES TO PROTECT  PRECAUTIONARY MEASURES TO PROTECT PRECAUTIONARY MEASURES TO PROTECT  MEASURES TO PROTECT MEASURES TO PROTECT  TO PROTECT TO PROTECT  PROTECT PROTECT THE UTILITY LINES SHOWN, OR ANY OTHER LINES NOT OF RECORD  UTILITY LINES SHOWN, OR ANY OTHER LINES NOT OF RECORD UTILITY LINES SHOWN, OR ANY OTHER LINES NOT OF RECORD  LINES SHOWN, OR ANY OTHER LINES NOT OF RECORD LINES SHOWN, OR ANY OTHER LINES NOT OF RECORD  SHOWN, OR ANY OTHER LINES NOT OF RECORD SHOWN, OR ANY OTHER LINES NOT OF RECORD  OR ANY OTHER LINES NOT OF RECORD OR ANY OTHER LINES NOT OF RECORD  ANY OTHER LINES NOT OF RECORD ANY OTHER LINES NOT OF RECORD  OTHER LINES NOT OF RECORD OTHER LINES NOT OF RECORD  LINES NOT OF RECORD LINES NOT OF RECORD  NOT OF RECORD NOT OF RECORD  OF RECORD OF RECORD  RECORD RECORD OR NOT SHOWN ON THESE PLANS. 7. PROPOSED ELECTRICAL UNDERGROUND AND STREET LIGHT PROPOSED ELECTRICAL UNDERGROUND AND STREET LIGHT  ELECTRICAL UNDERGROUND AND STREET LIGHT ELECTRICAL UNDERGROUND AND STREET LIGHT  UNDERGROUND AND STREET LIGHT UNDERGROUND AND STREET LIGHT  AND STREET LIGHT AND STREET LIGHT  STREET LIGHT STREET LIGHT  LIGHT LIGHT FACILITIES ARE NOT SHOWN ON THE PLAN. THE CONTRACTOR  ARE NOT SHOWN ON THE PLAN. THE CONTRACTOR ARE NOT SHOWN ON THE PLAN. THE CONTRACTOR  NOT SHOWN ON THE PLAN. THE CONTRACTOR NOT SHOWN ON THE PLAN. THE CONTRACTOR  SHOWN ON THE PLAN. THE CONTRACTOR SHOWN ON THE PLAN. THE CONTRACTOR  ON THE PLAN. THE CONTRACTOR ON THE PLAN. THE CONTRACTOR  THE PLAN. THE CONTRACTOR THE PLAN. THE CONTRACTOR  PLAN. THE CONTRACTOR PLAN. THE CONTRACTOR  THE CONTRACTOR THE CONTRACTOR  CONTRACTOR CONTRACTOR SHALL COORDINATE INSTALLATION WITH THE DEVELOPER AND  COORDINATE INSTALLATION WITH THE DEVELOPER AND COORDINATE INSTALLATION WITH THE DEVELOPER AND  INSTALLATION WITH THE DEVELOPER AND INSTALLATION WITH THE DEVELOPER AND  WITH THE DEVELOPER AND WITH THE DEVELOPER AND  THE DEVELOPER AND THE DEVELOPER AND  DEVELOPER AND DEVELOPER AND  AND AND PUBLIC UTILITIES DEPARTMENT, ELECTRICAL DIVISION,  UTILITIES DEPARTMENT, ELECTRICAL DIVISION, UTILITIES DEPARTMENT, ELECTRICAL DIVISION,  DEPARTMENT, ELECTRICAL DIVISION, DEPARTMENT, ELECTRICAL DIVISION,  ELECTRICAL DIVISION, ELECTRICAL DIVISION,  DIVISION, DIVISION, 951-826-5489, FOR LOCATIONS OF THE PROPOSED ELECTRICAL  FOR LOCATIONS OF THE PROPOSED ELECTRICAL FOR LOCATIONS OF THE PROPOSED ELECTRICAL  LOCATIONS OF THE PROPOSED ELECTRICAL LOCATIONS OF THE PROPOSED ELECTRICAL  OF THE PROPOSED ELECTRICAL OF THE PROPOSED ELECTRICAL  THE PROPOSED ELECTRICAL THE PROPOSED ELECTRICAL  PROPOSED ELECTRICAL PROPOSED ELECTRICAL  ELECTRICAL ELECTRICAL AND STREET LIGHT FACILITIES. 8. PIPE SHALL BE HANDLED SO AS TO PROTECT PIPE AT ALL TIMES PIPE SHALL BE HANDLED SO AS TO PROTECT PIPE AT ALL TIMES  SHALL BE HANDLED SO AS TO PROTECT PIPE AT ALL TIMES SHALL BE HANDLED SO AS TO PROTECT PIPE AT ALL TIMES  BE HANDLED SO AS TO PROTECT PIPE AT ALL TIMES BE HANDLED SO AS TO PROTECT PIPE AT ALL TIMES  HANDLED SO AS TO PROTECT PIPE AT ALL TIMES HANDLED SO AS TO PROTECT PIPE AT ALL TIMES  SO AS TO PROTECT PIPE AT ALL TIMES SO AS TO PROTECT PIPE AT ALL TIMES  AS TO PROTECT PIPE AT ALL TIMES AS TO PROTECT PIPE AT ALL TIMES  TO PROTECT PIPE AT ALL TIMES TO PROTECT PIPE AT ALL TIMES  PROTECT PIPE AT ALL TIMES PROTECT PIPE AT ALL TIMES  PIPE AT ALL TIMES PIPE AT ALL TIMES  AT ALL TIMES AT ALL TIMES  ALL TIMES ALL TIMES  TIMES TIMES AND SHALL BE CAREFULLY BEDDED TO PROVIDE CONTINUOUS  SHALL BE CAREFULLY BEDDED TO PROVIDE CONTINUOUS SHALL BE CAREFULLY BEDDED TO PROVIDE CONTINUOUS  BE CAREFULLY BEDDED TO PROVIDE CONTINUOUS BE CAREFULLY BEDDED TO PROVIDE CONTINUOUS  CAREFULLY BEDDED TO PROVIDE CONTINUOUS CAREFULLY BEDDED TO PROVIDE CONTINUOUS  BEDDED TO PROVIDE CONTINUOUS BEDDED TO PROVIDE CONTINUOUS  TO PROVIDE CONTINUOUS TO PROVIDE CONTINUOUS  PROVIDE CONTINUOUS PROVIDE CONTINUOUS  CONTINUOUS CONTINUOUS BEARING AND TO PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE  AND TO PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE AND TO PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE  TO PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE TO PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE  PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE  UNEVEN SETTLEMENT. PIPE SHALL BE UNEVEN SETTLEMENT. PIPE SHALL BE  SETTLEMENT. PIPE SHALL BE SETTLEMENT. PIPE SHALL BE  PIPE SHALL BE PIPE SHALL BE  SHALL BE SHALL BE  BE BE PROTECTED AGAINST FLOTATION AT ALL TIMES. OPEN ENDS SHALL  AGAINST FLOTATION AT ALL TIMES. OPEN ENDS SHALL AGAINST FLOTATION AT ALL TIMES. OPEN ENDS SHALL  FLOTATION AT ALL TIMES. OPEN ENDS SHALL FLOTATION AT ALL TIMES. OPEN ENDS SHALL  AT ALL TIMES. OPEN ENDS SHALL AT ALL TIMES. OPEN ENDS SHALL  ALL TIMES. OPEN ENDS SHALL ALL TIMES. OPEN ENDS SHALL  TIMES. OPEN ENDS SHALL TIMES. OPEN ENDS SHALL  OPEN ENDS SHALL OPEN ENDS SHALL  ENDS SHALL ENDS SHALL  SHALL SHALL BE SEALED AT ALL TIMES WHEN CONSTRUCTION IS NOT IN  SEALED AT ALL TIMES WHEN CONSTRUCTION IS NOT IN SEALED AT ALL TIMES WHEN CONSTRUCTION IS NOT IN  AT ALL TIMES WHEN CONSTRUCTION IS NOT IN AT ALL TIMES WHEN CONSTRUCTION IS NOT IN  ALL TIMES WHEN CONSTRUCTION IS NOT IN ALL TIMES WHEN CONSTRUCTION IS NOT IN  TIMES WHEN CONSTRUCTION IS NOT IN TIMES WHEN CONSTRUCTION IS NOT IN  WHEN CONSTRUCTION IS NOT IN WHEN CONSTRUCTION IS NOT IN  CONSTRUCTION IS NOT IN CONSTRUCTION IS NOT IN  IS NOT IN IS NOT IN  NOT IN NOT IN  IN IN PROGRESS. 9. UNLESS OTHERWISE APPROVED, WATER MAINS AND SEWER MAINS UNLESS OTHERWISE APPROVED, WATER MAINS AND SEWER MAINS  OTHERWISE APPROVED, WATER MAINS AND SEWER MAINS OTHERWISE APPROVED, WATER MAINS AND SEWER MAINS  APPROVED, WATER MAINS AND SEWER MAINS APPROVED, WATER MAINS AND SEWER MAINS  WATER MAINS AND SEWER MAINS WATER MAINS AND SEWER MAINS  MAINS AND SEWER MAINS MAINS AND SEWER MAINS  AND SEWER MAINS AND SEWER MAINS  SEWER MAINS SEWER MAINS  MAINS MAINS SHALL NOT CROSS WITH LESS THAN 1.0 FOOT OF VERTICAL  NOT CROSS WITH LESS THAN 1.0 FOOT OF VERTICAL NOT CROSS WITH LESS THAN 1.0 FOOT OF VERTICAL  CROSS WITH LESS THAN 1.0 FOOT OF VERTICAL CROSS WITH LESS THAN 1.0 FOOT OF VERTICAL  WITH LESS THAN 1.0 FOOT OF VERTICAL WITH LESS THAN 1.0 FOOT OF VERTICAL  LESS THAN 1.0 FOOT OF VERTICAL LESS THAN 1.0 FOOT OF VERTICAL  THAN 1.0 FOOT OF VERTICAL THAN 1.0 FOOT OF VERTICAL  1.0 FOOT OF VERTICAL 1.0 FOOT OF VERTICAL  FOOT OF VERTICAL FOOT OF VERTICAL  OF VERTICAL OF VERTICAL  VERTICAL VERTICAL CLEARANCE. WATER SERVICE LINES AND SEWER LATERALS SHALL  WATER SERVICE LINES AND SEWER LATERALS SHALL WATER SERVICE LINES AND SEWER LATERALS SHALL  SERVICE LINES AND SEWER LATERALS SHALL SERVICE LINES AND SEWER LATERALS SHALL  LINES AND SEWER LATERALS SHALL LINES AND SEWER LATERALS SHALL  AND SEWER LATERALS SHALL AND SEWER LATERALS SHALL  SEWER LATERALS SHALL SEWER LATERALS SHALL  LATERALS SHALL LATERALS SHALL  SHALL SHALL NOT BE IN THE SAME TRENCH, A MINIMUM, HORIZONTAL  BE IN THE SAME TRENCH, A MINIMUM, HORIZONTAL BE IN THE SAME TRENCH, A MINIMUM, HORIZONTAL  IN THE SAME TRENCH, A MINIMUM, HORIZONTAL IN THE SAME TRENCH, A MINIMUM, HORIZONTAL  THE SAME TRENCH, A MINIMUM, HORIZONTAL THE SAME TRENCH, A MINIMUM, HORIZONTAL  SAME TRENCH, A MINIMUM, HORIZONTAL SAME TRENCH, A MINIMUM, HORIZONTAL  TRENCH, A MINIMUM, HORIZONTAL TRENCH, A MINIMUM, HORIZONTAL  A MINIMUM, HORIZONTAL A MINIMUM, HORIZONTAL  MINIMUM, HORIZONTAL MINIMUM, HORIZONTAL  HORIZONTAL HORIZONTAL CLEARANCE OF 10 FEET IS REQUIRED. WATER MAINS SHALL CLEAR  OF 10 FEET IS REQUIRED. WATER MAINS SHALL CLEAR OF 10 FEET IS REQUIRED. WATER MAINS SHALL CLEAR  10 FEET IS REQUIRED. WATER MAINS SHALL CLEAR 10 FEET IS REQUIRED. WATER MAINS SHALL CLEAR  FEET IS REQUIRED. WATER MAINS SHALL CLEAR FEET IS REQUIRED. WATER MAINS SHALL CLEAR  IS REQUIRED. WATER MAINS SHALL CLEAR IS REQUIRED. WATER MAINS SHALL CLEAR  REQUIRED. WATER MAINS SHALL CLEAR REQUIRED. WATER MAINS SHALL CLEAR  WATER MAINS SHALL CLEAR WATER MAINS SHALL CLEAR  MAINS SHALL CLEAR MAINS SHALL CLEAR  SHALL CLEAR SHALL CLEAR  CLEAR CLEAR ALL HOUSE SEWER LATERALS BY A MINIMUM OF 1.0 FOOT  HOUSE SEWER LATERALS BY A MINIMUM OF 1.0 FOOT HOUSE SEWER LATERALS BY A MINIMUM OF 1.0 FOOT  SEWER LATERALS BY A MINIMUM OF 1.0 FOOT SEWER LATERALS BY A MINIMUM OF 1.0 FOOT  LATERALS BY A MINIMUM OF 1.0 FOOT LATERALS BY A MINIMUM OF 1.0 FOOT  BY A MINIMUM OF 1.0 FOOT BY A MINIMUM OF 1.0 FOOT  A MINIMUM OF 1.0 FOOT A MINIMUM OF 1.0 FOOT  MINIMUM OF 1.0 FOOT MINIMUM OF 1.0 FOOT  OF 1.0 FOOT OF 1.0 FOOT  1.0 FOOT 1.0 FOOT  FOOT FOOT VERTICAL CLEARANCE (PER CWD-015 AND CWD-023). 10. WATER METER BOXES AND FIRE HYDRANTS SHALL BE PLACED AT WATER METER BOXES AND FIRE HYDRANTS SHALL BE PLACED AT  METER BOXES AND FIRE HYDRANTS SHALL BE PLACED AT METER BOXES AND FIRE HYDRANTS SHALL BE PLACED AT  BOXES AND FIRE HYDRANTS SHALL BE PLACED AT BOXES AND FIRE HYDRANTS SHALL BE PLACED AT  AND FIRE HYDRANTS SHALL BE PLACED AT AND FIRE HYDRANTS SHALL BE PLACED AT  FIRE HYDRANTS SHALL BE PLACED AT FIRE HYDRANTS SHALL BE PLACED AT  HYDRANTS SHALL BE PLACED AT HYDRANTS SHALL BE PLACED AT  SHALL BE PLACED AT SHALL BE PLACED AT  BE PLACED AT BE PLACED AT  PLACED AT PLACED AT  AT AT CURB SITE LOCATIONS. THE CONTRACTOR SHALL ADJUST THE  SITE LOCATIONS. THE CONTRACTOR SHALL ADJUST THE SITE LOCATIONS. THE CONTRACTOR SHALL ADJUST THE  LOCATIONS. THE CONTRACTOR SHALL ADJUST THE LOCATIONS. THE CONTRACTOR SHALL ADJUST THE  THE CONTRACTOR SHALL ADJUST THE THE CONTRACTOR SHALL ADJUST THE  CONTRACTOR SHALL ADJUST THE CONTRACTOR SHALL ADJUST THE  SHALL ADJUST THE SHALL ADJUST THE  ADJUST THE ADJUST THE  THE THE METER BOXES TO SIDEWALK GRADE AFTER THE SIDEWALKS HAVE  BOXES TO SIDEWALK GRADE AFTER THE SIDEWALKS HAVE BOXES TO SIDEWALK GRADE AFTER THE SIDEWALKS HAVE  TO SIDEWALK GRADE AFTER THE SIDEWALKS HAVE TO SIDEWALK GRADE AFTER THE SIDEWALKS HAVE  SIDEWALK GRADE AFTER THE SIDEWALKS HAVE SIDEWALK GRADE AFTER THE SIDEWALKS HAVE  GRADE AFTER THE SIDEWALKS HAVE GRADE AFTER THE SIDEWALKS HAVE  AFTER THE SIDEWALKS HAVE AFTER THE SIDEWALKS HAVE  THE SIDEWALKS HAVE THE SIDEWALKS HAVE  SIDEWALKS HAVE SIDEWALKS HAVE  HAVE HAVE BEEN POURED. WATER METER BOXES SHALL NOT BE LOCATED IN  POURED. WATER METER BOXES SHALL NOT BE LOCATED IN POURED. WATER METER BOXES SHALL NOT BE LOCATED IN  WATER METER BOXES SHALL NOT BE LOCATED IN WATER METER BOXES SHALL NOT BE LOCATED IN  METER BOXES SHALL NOT BE LOCATED IN METER BOXES SHALL NOT BE LOCATED IN  BOXES SHALL NOT BE LOCATED IN BOXES SHALL NOT BE LOCATED IN  SHALL NOT BE LOCATED IN SHALL NOT BE LOCATED IN  NOT BE LOCATED IN NOT BE LOCATED IN  BE LOCATED IN BE LOCATED IN  LOCATED IN LOCATED IN  IN IN DRIVEWAYS. 11. A MATERIAL LIST, PER WATER DIVISION SPECIFICATION NO. A MATERIAL LIST, PER WATER DIVISION SPECIFICATION NO.  MATERIAL LIST, PER WATER DIVISION SPECIFICATION NO. MATERIAL LIST, PER WATER DIVISION SPECIFICATION NO.  LIST, PER WATER DIVISION SPECIFICATION NO. LIST, PER WATER DIVISION SPECIFICATION NO.  PER WATER DIVISION SPECIFICATION NO. PER WATER DIVISION SPECIFICATION NO.  WATER DIVISION SPECIFICATION NO. WATER DIVISION SPECIFICATION NO.  DIVISION SPECIFICATION NO. DIVISION SPECIFICATION NO.  SPECIFICATION NO. SPECIFICATION NO.  NO. NO. 205, APPENDIX I - APPROVED MATERIAL LIST AND MATERIAL  APPENDIX I - APPROVED MATERIAL LIST AND MATERIAL APPENDIX I - APPROVED MATERIAL LIST AND MATERIAL  I - APPROVED MATERIAL LIST AND MATERIAL I - APPROVED MATERIAL LIST AND MATERIAL  - APPROVED MATERIAL LIST AND MATERIAL - APPROVED MATERIAL LIST AND MATERIAL  APPROVED MATERIAL LIST AND MATERIAL APPROVED MATERIAL LIST AND MATERIAL  MATERIAL LIST AND MATERIAL MATERIAL LIST AND MATERIAL  LIST AND MATERIAL LIST AND MATERIAL  AND MATERIAL AND MATERIAL  MATERIAL MATERIAL CERTIFICATIONS MUST BE SUBMITTED FOR WATER DIVISION  MUST BE SUBMITTED FOR WATER DIVISION MUST BE SUBMITTED FOR WATER DIVISION  BE SUBMITTED FOR WATER DIVISION BE SUBMITTED FOR WATER DIVISION  SUBMITTED FOR WATER DIVISION SUBMITTED FOR WATER DIVISION  FOR WATER DIVISION FOR WATER DIVISION  WATER DIVISION WATER DIVISION  DIVISION DIVISION APPROVAL PRIOR TO INSTALLATION. 12. THE CONTRACTOR MAY BEGIN CONSTRUCTION ONLY AFTER A THE CONTRACTOR MAY BEGIN CONSTRUCTION ONLY AFTER A  CONTRACTOR MAY BEGIN CONSTRUCTION ONLY AFTER A CONTRACTOR MAY BEGIN CONSTRUCTION ONLY AFTER A  MAY BEGIN CONSTRUCTION ONLY AFTER A MAY BEGIN CONSTRUCTION ONLY AFTER A  BEGIN CONSTRUCTION ONLY AFTER A BEGIN CONSTRUCTION ONLY AFTER A  CONSTRUCTION ONLY AFTER A CONSTRUCTION ONLY AFTER A  ONLY AFTER A ONLY AFTER A  AFTER A AFTER A  A A PRECONSTRUCTION MEETING IS HELD WITH THE WATER DIVISION  MEETING IS HELD WITH THE WATER DIVISION MEETING IS HELD WITH THE WATER DIVISION  IS HELD WITH THE WATER DIVISION IS HELD WITH THE WATER DIVISION  HELD WITH THE WATER DIVISION HELD WITH THE WATER DIVISION  WITH THE WATER DIVISION WITH THE WATER DIVISION  THE WATER DIVISION THE WATER DIVISION  WATER DIVISION WATER DIVISION  DIVISION DIVISION ENGINEERING STAFF. CONTACT WATER CONTRACT ADMINISTRATION  STAFF. CONTACT WATER CONTRACT ADMINISTRATION STAFF. CONTACT WATER CONTRACT ADMINISTRATION  CONTACT WATER CONTRACT ADMINISTRATION CONTACT WATER CONTRACT ADMINISTRATION  WATER CONTRACT ADMINISTRATION WATER CONTRACT ADMINISTRATION  CONTRACT ADMINISTRATION CONTRACT ADMINISTRATION  ADMINISTRATION ADMINISTRATION AT 951-826-5482, AT LEAST ONE WEEK PRIOR TO THE PLANNED  951-826-5482, AT LEAST ONE WEEK PRIOR TO THE PLANNED 951-826-5482, AT LEAST ONE WEEK PRIOR TO THE PLANNED  AT LEAST ONE WEEK PRIOR TO THE PLANNED AT LEAST ONE WEEK PRIOR TO THE PLANNED  LEAST ONE WEEK PRIOR TO THE PLANNED LEAST ONE WEEK PRIOR TO THE PLANNED  ONE WEEK PRIOR TO THE PLANNED ONE WEEK PRIOR TO THE PLANNED  WEEK PRIOR TO THE PLANNED WEEK PRIOR TO THE PLANNED  PRIOR TO THE PLANNED PRIOR TO THE PLANNED  TO THE PLANNED TO THE PLANNED  THE PLANNED THE PLANNED  PLANNED PLANNED START OF CONSTRUCTION OF THE WATERLINES TO ARRANGE THIS  OF CONSTRUCTION OF THE WATERLINES TO ARRANGE THIS OF CONSTRUCTION OF THE WATERLINES TO ARRANGE THIS  CONSTRUCTION OF THE WATERLINES TO ARRANGE THIS CONSTRUCTION OF THE WATERLINES TO ARRANGE THIS  OF THE WATERLINES TO ARRANGE THIS OF THE WATERLINES TO ARRANGE THIS  THE WATERLINES TO ARRANGE THIS THE WATERLINES TO ARRANGE THIS  WATERLINES TO ARRANGE THIS WATERLINES TO ARRANGE THIS  TO ARRANGE THIS TO ARRANGE THIS  ARRANGE THIS ARRANGE THIS  THIS THIS MEETING. 13. THE CONTRACTOR SHALL CALL IN A LOCATION REQUEST TO THE CONTRACTOR SHALL CALL IN A LOCATION REQUEST TO  CONTRACTOR SHALL CALL IN A LOCATION REQUEST TO CONTRACTOR SHALL CALL IN A LOCATION REQUEST TO  SHALL CALL IN A LOCATION REQUEST TO SHALL CALL IN A LOCATION REQUEST TO  CALL IN A LOCATION REQUEST TO CALL IN A LOCATION REQUEST TO  IN A LOCATION REQUEST TO IN A LOCATION REQUEST TO  A LOCATION REQUEST TO A LOCATION REQUEST TO  LOCATION REQUEST TO LOCATION REQUEST TO  REQUEST TO REQUEST TO  TO TO UNDERGROUND SERVICE ALERT (USA), DIAL 811, TWO WORKING  SERVICE ALERT (USA), DIAL 811, TWO WORKING SERVICE ALERT (USA), DIAL 811, TWO WORKING  ALERT (USA), DIAL 811, TWO WORKING ALERT (USA), DIAL 811, TWO WORKING  (USA), DIAL 811, TWO WORKING (USA), DIAL 811, TWO WORKING  DIAL 811, TWO WORKING DIAL 811, TWO WORKING  811, TWO WORKING 811, TWO WORKING  TWO WORKING TWO WORKING  WORKING WORKING DAYS BEFORE DIGGING. NO STREET OPENING PERMIT WILL BE  BEFORE DIGGING. NO STREET OPENING PERMIT WILL BE BEFORE DIGGING. NO STREET OPENING PERMIT WILL BE  DIGGING. NO STREET OPENING PERMIT WILL BE DIGGING. NO STREET OPENING PERMIT WILL BE  NO STREET OPENING PERMIT WILL BE NO STREET OPENING PERMIT WILL BE  STREET OPENING PERMIT WILL BE STREET OPENING PERMIT WILL BE  OPENING PERMIT WILL BE OPENING PERMIT WILL BE  PERMIT WILL BE PERMIT WILL BE  WILL BE WILL BE  BE BE ISSUED BY THE PUBLIC WORKS DEPARTMENT INVOLVING  BY THE PUBLIC WORKS DEPARTMENT INVOLVING BY THE PUBLIC WORKS DEPARTMENT INVOLVING  THE PUBLIC WORKS DEPARTMENT INVOLVING THE PUBLIC WORKS DEPARTMENT INVOLVING  PUBLIC WORKS DEPARTMENT INVOLVING PUBLIC WORKS DEPARTMENT INVOLVING  WORKS DEPARTMENT INVOLVING WORKS DEPARTMENT INVOLVING  DEPARTMENT INVOLVING DEPARTMENT INVOLVING  INVOLVING INVOLVING EXCAVATION FOR UNDERGROUND FACILITIES UNLESS THE  FOR UNDERGROUND FACILITIES UNLESS THE FOR UNDERGROUND FACILITIES UNLESS THE  UNDERGROUND FACILITIES UNLESS THE UNDERGROUND FACILITIES UNLESS THE  FACILITIES UNLESS THE FACILITIES UNLESS THE  UNLESS THE UNLESS THE  THE THE APPLICANT HAS BEEN PROVIDED AN INQUIRY IDENTIFICATION  HAS BEEN PROVIDED AN INQUIRY IDENTIFICATION HAS BEEN PROVIDED AN INQUIRY IDENTIFICATION  BEEN PROVIDED AN INQUIRY IDENTIFICATION BEEN PROVIDED AN INQUIRY IDENTIFICATION  PROVIDED AN INQUIRY IDENTIFICATION PROVIDED AN INQUIRY IDENTIFICATION  AN INQUIRY IDENTIFICATION AN INQUIRY IDENTIFICATION  INQUIRY IDENTIFICATION INQUIRY IDENTIFICATION  IDENTIFICATION IDENTIFICATION NUMBER BY USA. ALL NECESSARY PERMITS SHALL BE TAKEN OUT  BY USA. ALL NECESSARY PERMITS SHALL BE TAKEN OUT BY USA. ALL NECESSARY PERMITS SHALL BE TAKEN OUT  USA. ALL NECESSARY PERMITS SHALL BE TAKEN OUT USA. ALL NECESSARY PERMITS SHALL BE TAKEN OUT  ALL NECESSARY PERMITS SHALL BE TAKEN OUT ALL NECESSARY PERMITS SHALL BE TAKEN OUT  NECESSARY PERMITS SHALL BE TAKEN OUT NECESSARY PERMITS SHALL BE TAKEN OUT  PERMITS SHALL BE TAKEN OUT PERMITS SHALL BE TAKEN OUT  SHALL BE TAKEN OUT SHALL BE TAKEN OUT  BE TAKEN OUT BE TAKEN OUT  TAKEN OUT TAKEN OUT  OUT OUT BY THE CONSTRUCTION CONTRACTOR. A STREET OPENING PERMIT,  THE CONSTRUCTION CONTRACTOR. A STREET OPENING PERMIT, THE CONSTRUCTION CONTRACTOR. A STREET OPENING PERMIT,  CONSTRUCTION CONTRACTOR. A STREET OPENING PERMIT, CONSTRUCTION CONTRACTOR. A STREET OPENING PERMIT,  CONTRACTOR. A STREET OPENING PERMIT, CONTRACTOR. A STREET OPENING PERMIT,  A STREET OPENING PERMIT, A STREET OPENING PERMIT,  STREET OPENING PERMIT, STREET OPENING PERMIT,  OPENING PERMIT, OPENING PERMIT,  PERMIT, PERMIT, ISSUED BY THE PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE  BY THE PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE BY THE PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE  THE PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE THE PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE  PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE  WORKS DEPARTMENT, OR A RIVERSIDE WORKS DEPARTMENT, OR A RIVERSIDE  DEPARTMENT, OR A RIVERSIDE DEPARTMENT, OR A RIVERSIDE  OR A RIVERSIDE OR A RIVERSIDE  A RIVERSIDE A RIVERSIDE  RIVERSIDE RIVERSIDE COUNTY ENCROACHMENT PERMIT, DEPENDING UPON JURISDICTION,  ENCROACHMENT PERMIT, DEPENDING UPON JURISDICTION, ENCROACHMENT PERMIT, DEPENDING UPON JURISDICTION,  PERMIT, DEPENDING UPON JURISDICTION, PERMIT, DEPENDING UPON JURISDICTION,  DEPENDING UPON JURISDICTION, DEPENDING UPON JURISDICTION,  UPON JURISDICTION, UPON JURISDICTION,  JURISDICTION, JURISDICTION, IS REQUIRED PRIOR TO THE START OF CONSTRUCTION. 14. THE CONTRACTOR SHALL POTHOLE EXISTING UTILITIES, PRIOR TO THE CONTRACTOR SHALL POTHOLE EXISTING UTILITIES, PRIOR TO  CONTRACTOR SHALL POTHOLE EXISTING UTILITIES, PRIOR TO CONTRACTOR SHALL POTHOLE EXISTING UTILITIES, PRIOR TO  SHALL POTHOLE EXISTING UTILITIES, PRIOR TO SHALL POTHOLE EXISTING UTILITIES, PRIOR TO  POTHOLE EXISTING UTILITIES, PRIOR TO POTHOLE EXISTING UTILITIES, PRIOR TO  EXISTING UTILITIES, PRIOR TO EXISTING UTILITIES, PRIOR TO  UTILITIES, PRIOR TO UTILITIES, PRIOR TO  PRIOR TO PRIOR TO  TO TO CONSTRUCTION, TO DETERMINE THE DEPTH OF COVER. THE WATER  TO DETERMINE THE DEPTH OF COVER. THE WATER TO DETERMINE THE DEPTH OF COVER. THE WATER  DETERMINE THE DEPTH OF COVER. THE WATER DETERMINE THE DEPTH OF COVER. THE WATER  THE DEPTH OF COVER. THE WATER THE DEPTH OF COVER. THE WATER  DEPTH OF COVER. THE WATER DEPTH OF COVER. THE WATER  OF COVER. THE WATER OF COVER. THE WATER  COVER. THE WATER COVER. THE WATER  THE WATER THE WATER  WATER WATER MAIN SHALL BE INSTALLED WITH THE REQUIRED VERTICAL  SHALL BE INSTALLED WITH THE REQUIRED VERTICAL SHALL BE INSTALLED WITH THE REQUIRED VERTICAL  BE INSTALLED WITH THE REQUIRED VERTICAL BE INSTALLED WITH THE REQUIRED VERTICAL  INSTALLED WITH THE REQUIRED VERTICAL INSTALLED WITH THE REQUIRED VERTICAL  WITH THE REQUIRED VERTICAL WITH THE REQUIRED VERTICAL  THE REQUIRED VERTICAL THE REQUIRED VERTICAL  REQUIRED VERTICAL REQUIRED VERTICAL  VERTICAL VERTICAL CLEARANCE. IF INSUFFICIENT COVER EXISTS, THE CONTRACTOR  IF INSUFFICIENT COVER EXISTS, THE CONTRACTOR IF INSUFFICIENT COVER EXISTS, THE CONTRACTOR  INSUFFICIENT COVER EXISTS, THE CONTRACTOR INSUFFICIENT COVER EXISTS, THE CONTRACTOR  COVER EXISTS, THE CONTRACTOR COVER EXISTS, THE CONTRACTOR  EXISTS, THE CONTRACTOR EXISTS, THE CONTRACTOR  THE CONTRACTOR THE CONTRACTOR  CONTRACTOR CONTRACTOR SHALL CONTACT THE PRIVATE ENGINEER WHO SIGNED THE PLAN TO  CONTACT THE PRIVATE ENGINEER WHO SIGNED THE PLAN TO CONTACT THE PRIVATE ENGINEER WHO SIGNED THE PLAN TO  THE PRIVATE ENGINEER WHO SIGNED THE PLAN TO THE PRIVATE ENGINEER WHO SIGNED THE PLAN TO  PRIVATE ENGINEER WHO SIGNED THE PLAN TO PRIVATE ENGINEER WHO SIGNED THE PLAN TO  ENGINEER WHO SIGNED THE PLAN TO ENGINEER WHO SIGNED THE PLAN TO  WHO SIGNED THE PLAN TO WHO SIGNED THE PLAN TO  SIGNED THE PLAN TO SIGNED THE PLAN TO  THE PLAN TO THE PLAN TO  PLAN TO PLAN TO  TO TO DETERMINE AN ACCEPTABLE SOLUTION. 15. THE CONTRACTOR SHALL REQUEST WATER DIVISION INSPECTION THE CONTRACTOR SHALL REQUEST WATER DIVISION INSPECTION  CONTRACTOR SHALL REQUEST WATER DIVISION INSPECTION CONTRACTOR SHALL REQUEST WATER DIVISION INSPECTION  SHALL REQUEST WATER DIVISION INSPECTION SHALL REQUEST WATER DIVISION INSPECTION  REQUEST WATER DIVISION INSPECTION REQUEST WATER DIVISION INSPECTION  WATER DIVISION INSPECTION WATER DIVISION INSPECTION  DIVISION INSPECTION DIVISION INSPECTION  INSPECTION INSPECTION TWO WORKING DAYS PRIOR TO TRENCHING. PLANS AND  WORKING DAYS PRIOR TO TRENCHING. PLANS AND WORKING DAYS PRIOR TO TRENCHING. PLANS AND  DAYS PRIOR TO TRENCHING. PLANS AND DAYS PRIOR TO TRENCHING. PLANS AND  PRIOR TO TRENCHING. PLANS AND PRIOR TO TRENCHING. PLANS AND  TO TRENCHING. PLANS AND TO TRENCHING. PLANS AND  TRENCHING. PLANS AND TRENCHING. PLANS AND  PLANS AND PLANS AND  AND AND SPECIFICATIONS SHALL BE ON-SITE AT ALL TIMES. 16. WATER MAINS SHALL BE SAND BEDDED IN ACCORDANCE WITH WATER MAINS SHALL BE SAND BEDDED IN ACCORDANCE WITH  MAINS SHALL BE SAND BEDDED IN ACCORDANCE WITH MAINS SHALL BE SAND BEDDED IN ACCORDANCE WITH  SHALL BE SAND BEDDED IN ACCORDANCE WITH SHALL BE SAND BEDDED IN ACCORDANCE WITH  BE SAND BEDDED IN ACCORDANCE WITH BE SAND BEDDED IN ACCORDANCE WITH  SAND BEDDED IN ACCORDANCE WITH SAND BEDDED IN ACCORDANCE WITH  BEDDED IN ACCORDANCE WITH BEDDED IN ACCORDANCE WITH  IN ACCORDANCE WITH IN ACCORDANCE WITH  ACCORDANCE WITH ACCORDANCE WITH  WITH WITH CWD-040 AND PER PART 3, SECTION 306-1.2.1 OF THE  AND PER PART 3, SECTION 306-1.2.1 OF THE AND PER PART 3, SECTION 306-1.2.1 OF THE  PER PART 3, SECTION 306-1.2.1 OF THE PER PART 3, SECTION 306-1.2.1 OF THE  PART 3, SECTION 306-1.2.1 OF THE PART 3, SECTION 306-1.2.1 OF THE  3, SECTION 306-1.2.1 OF THE 3, SECTION 306-1.2.1 OF THE  SECTION 306-1.2.1 OF THE SECTION 306-1.2.1 OF THE  306-1.2.1 OF THE 306-1.2.1 OF THE  OF THE OF THE  THE THE SPECIFICATION 205. 17. THE CONTRACTOR SHALL NOT BACKFILL ANY TRENCHES UNTIL THE CONTRACTOR SHALL NOT BACKFILL ANY TRENCHES UNTIL  CONTRACTOR SHALL NOT BACKFILL ANY TRENCHES UNTIL CONTRACTOR SHALL NOT BACKFILL ANY TRENCHES UNTIL  SHALL NOT BACKFILL ANY TRENCHES UNTIL SHALL NOT BACKFILL ANY TRENCHES UNTIL  NOT BACKFILL ANY TRENCHES UNTIL NOT BACKFILL ANY TRENCHES UNTIL  BACKFILL ANY TRENCHES UNTIL BACKFILL ANY TRENCHES UNTIL  ANY TRENCHES UNTIL ANY TRENCHES UNTIL  TRENCHES UNTIL TRENCHES UNTIL  UNTIL UNTIL CONTRACTOR HAS OBTAINED AS- BUILT STATIONING ON ALL  HAS OBTAINED AS- BUILT STATIONING ON ALL HAS OBTAINED AS- BUILT STATIONING ON ALL  OBTAINED AS- BUILT STATIONING ON ALL OBTAINED AS- BUILT STATIONING ON ALL  AS- BUILT STATIONING ON ALL AS- BUILT STATIONING ON ALL  BUILT STATIONING ON ALL BUILT STATIONING ON ALL  STATIONING ON ALL STATIONING ON ALL  ON ALL ON ALL  ALL ALL FITTINGS AND APPURTENANCES. PRESSURE TESTING WILL NOT BE  AND APPURTENANCES. PRESSURE TESTING WILL NOT BE AND APPURTENANCES. PRESSURE TESTING WILL NOT BE  APPURTENANCES. PRESSURE TESTING WILL NOT BE APPURTENANCES. PRESSURE TESTING WILL NOT BE  PRESSURE TESTING WILL NOT BE PRESSURE TESTING WILL NOT BE  TESTING WILL NOT BE TESTING WILL NOT BE  WILL NOT BE WILL NOT BE  NOT BE NOT BE  BE BE ALLOWED UNTIL “AS-BUILTS,” SUBMITTED BY THE  UNTIL “AS-BUILTS,” SUBMITTED BY THE UNTIL “AS-BUILTS,” SUBMITTED BY THE  “AS-BUILTS,” SUBMITTED BY THE AS-BUILTS,” SUBMITTED BY THE  SUBMITTED BY THE SUBMITTED BY THE  BY THE BY THE  THE THE CONTRACTOR, HAVE BEEN APPROVED BY THE WATER DIVISION. A. THE CONTRACTOR SHALL BULKHEAD MAINS, PLACE AND COMPACT THE CONTRACTOR SHALL BULKHEAD MAINS, PLACE AND COMPACT  CONTRACTOR SHALL BULKHEAD MAINS, PLACE AND COMPACT CONTRACTOR SHALL BULKHEAD MAINS, PLACE AND COMPACT  SHALL BULKHEAD MAINS, PLACE AND COMPACT SHALL BULKHEAD MAINS, PLACE AND COMPACT  BULKHEAD MAINS, PLACE AND COMPACT BULKHEAD MAINS, PLACE AND COMPACT  MAINS, PLACE AND COMPACT MAINS, PLACE AND COMPACT  PLACE AND COMPACT PLACE AND COMPACT  AND COMPACT AND COMPACT  COMPACT COMPACT BACKFILL, TEST, STERILIZE AND PASS BACTERIOLOGICAL  TEST, STERILIZE AND PASS BACTERIOLOGICAL TEST, STERILIZE AND PASS BACTERIOLOGICAL  STERILIZE AND PASS BACTERIOLOGICAL STERILIZE AND PASS BACTERIOLOGICAL  AND PASS BACTERIOLOGICAL AND PASS BACTERIOLOGICAL  PASS BACTERIOLOGICAL PASS BACTERIOLOGICAL  BACTERIOLOGICAL BACTERIOLOGICAL TESTING BEFORE ANY TIE-INS ARE MADE TO THE CITY SYSTEM.  BEFORE ANY TIE-INS ARE MADE TO THE CITY SYSTEM. BEFORE ANY TIE-INS ARE MADE TO THE CITY SYSTEM.  ANY TIE-INS ARE MADE TO THE CITY SYSTEM. ANY TIE-INS ARE MADE TO THE CITY SYSTEM.  TIE-INS ARE MADE TO THE CITY SYSTEM. TIE-INS ARE MADE TO THE CITY SYSTEM.  ARE MADE TO THE CITY SYSTEM. ARE MADE TO THE CITY SYSTEM.  MADE TO THE CITY SYSTEM. MADE TO THE CITY SYSTEM.  TO THE CITY SYSTEM. TO THE CITY SYSTEM.  THE CITY SYSTEM. THE CITY SYSTEM.  CITY SYSTEM. CITY SYSTEM.  SYSTEM. SYSTEM. CITY FORCES WILL MAKE THE FINAL SYSTEM CONNECTIONS FROM  FORCES WILL MAKE THE FINAL SYSTEM CONNECTIONS FROM FORCES WILL MAKE THE FINAL SYSTEM CONNECTIONS FROM  WILL MAKE THE FINAL SYSTEM CONNECTIONS FROM WILL MAKE THE FINAL SYSTEM CONNECTIONS FROM  MAKE THE FINAL SYSTEM CONNECTIONS FROM MAKE THE FINAL SYSTEM CONNECTIONS FROM  THE FINAL SYSTEM CONNECTIONS FROM THE FINAL SYSTEM CONNECTIONS FROM  FINAL SYSTEM CONNECTIONS FROM FINAL SYSTEM CONNECTIONS FROM  SYSTEM CONNECTIONS FROM SYSTEM CONNECTIONS FROM  CONNECTIONS FROM CONNECTIONS FROM  FROM FROM THE EXISTING MAIN. NO CONNECTIONS WILL BE MADE UNTIL  EXISTING MAIN. NO CONNECTIONS WILL BE MADE UNTIL EXISTING MAIN. NO CONNECTIONS WILL BE MADE UNTIL  MAIN. NO CONNECTIONS WILL BE MADE UNTIL MAIN. NO CONNECTIONS WILL BE MADE UNTIL  NO CONNECTIONS WILL BE MADE UNTIL NO CONNECTIONS WILL BE MADE UNTIL  CONNECTIONS WILL BE MADE UNTIL CONNECTIONS WILL BE MADE UNTIL  WILL BE MADE UNTIL WILL BE MADE UNTIL  BE MADE UNTIL BE MADE UNTIL  MADE UNTIL MADE UNTIL  UNTIL UNTIL ALL TESTING IS COMPLETE AND WRITTEN PASSING  TESTING IS COMPLETE AND WRITTEN PASSING TESTING IS COMPLETE AND WRITTEN PASSING  IS COMPLETE AND WRITTEN PASSING IS COMPLETE AND WRITTEN PASSING  COMPLETE AND WRITTEN PASSING COMPLETE AND WRITTEN PASSING  AND WRITTEN PASSING AND WRITTEN PASSING  WRITTEN PASSING WRITTEN PASSING  PASSING PASSING BACTERIOLOGICAL TEST RESULTS HAVE BEEN SUBMITTED TO THE  TEST RESULTS HAVE BEEN SUBMITTED TO THE TEST RESULTS HAVE BEEN SUBMITTED TO THE  RESULTS HAVE BEEN SUBMITTED TO THE RESULTS HAVE BEEN SUBMITTED TO THE  HAVE BEEN SUBMITTED TO THE HAVE BEEN SUBMITTED TO THE  BEEN SUBMITTED TO THE BEEN SUBMITTED TO THE  SUBMITTED TO THE SUBMITTED TO THE  TO THE TO THE  THE THE WATER DIVISION. B. PRESSURE TESTING SHALL BE CONDUCTED AFTER THE TRENCH PRESSURE TESTING SHALL BE CONDUCTED AFTER THE TRENCH  TESTING SHALL BE CONDUCTED AFTER THE TRENCH TESTING SHALL BE CONDUCTED AFTER THE TRENCH  SHALL BE CONDUCTED AFTER THE TRENCH SHALL BE CONDUCTED AFTER THE TRENCH  BE CONDUCTED AFTER THE TRENCH BE CONDUCTED AFTER THE TRENCH  CONDUCTED AFTER THE TRENCH CONDUCTED AFTER THE TRENCH  AFTER THE TRENCH AFTER THE TRENCH  THE TRENCH THE TRENCH  TRENCH TRENCH BACKFILL HAS PASSED THE REQUIRED COMPACTION TESTS.  HAS PASSED THE REQUIRED COMPACTION TESTS. HAS PASSED THE REQUIRED COMPACTION TESTS.  PASSED THE REQUIRED COMPACTION TESTS. PASSED THE REQUIRED COMPACTION TESTS.  THE REQUIRED COMPACTION TESTS. THE REQUIRED COMPACTION TESTS.  REQUIRED COMPACTION TESTS. REQUIRED COMPACTION TESTS.  COMPACTION TESTS. COMPACTION TESTS.  TESTS. TESTS. HYDRO TEST PRESSURE SHALL BE 200 PSI FOR TWO HOURS. THE  TEST PRESSURE SHALL BE 200 PSI FOR TWO HOURS. THE TEST PRESSURE SHALL BE 200 PSI FOR TWO HOURS. THE  PRESSURE SHALL BE 200 PSI FOR TWO HOURS. THE PRESSURE SHALL BE 200 PSI FOR TWO HOURS. THE  SHALL BE 200 PSI FOR TWO HOURS. THE SHALL BE 200 PSI FOR TWO HOURS. THE  BE 200 PSI FOR TWO HOURS. THE BE 200 PSI FOR TWO HOURS. THE  200 PSI FOR TWO HOURS. THE 200 PSI FOR TWO HOURS. THE  PSI FOR TWO HOURS. THE PSI FOR TWO HOURS. THE  FOR TWO HOURS. THE FOR TWO HOURS. THE  TWO HOURS. THE TWO HOURS. THE  HOURS. THE HOURS. THE  THE THE LEAKAGE LIMIT IS 15 GALLONS PER INCH DIAMETER PER MILE,  LIMIT IS 15 GALLONS PER INCH DIAMETER PER MILE, LIMIT IS 15 GALLONS PER INCH DIAMETER PER MILE,  IS 15 GALLONS PER INCH DIAMETER PER MILE, IS 15 GALLONS PER INCH DIAMETER PER MILE,  15 GALLONS PER INCH DIAMETER PER MILE, 15 GALLONS PER INCH DIAMETER PER MILE,  GALLONS PER INCH DIAMETER PER MILE, GALLONS PER INCH DIAMETER PER MILE,  PER INCH DIAMETER PER MILE, PER INCH DIAMETER PER MILE,  INCH DIAMETER PER MILE, INCH DIAMETER PER MILE,  DIAMETER PER MILE, DIAMETER PER MILE,  PER MILE, PER MILE,  MILE, MILE, PER 24 HOURS FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR  24 HOURS FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR 24 HOURS FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR  HOURS FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR HOURS FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR  FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR  DIP PIPE. NO LEAKAGE IS ALLOWED FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR  PIPE. NO LEAKAGE IS ALLOWED FOR PIPE. NO LEAKAGE IS ALLOWED FOR  NO LEAKAGE IS ALLOWED FOR NO LEAKAGE IS ALLOWED FOR  LEAKAGE IS ALLOWED FOR LEAKAGE IS ALLOWED FOR  IS ALLOWED FOR IS ALLOWED FOR  ALLOWED FOR ALLOWED FOR  FOR FOR WELDED STEEL PIPE. C. CHLORINATION SHALL BE PERFORMED PER PART 7, SECTION CHLORINATION SHALL BE PERFORMED PER PART 7, SECTION  SHALL BE PERFORMED PER PART 7, SECTION SHALL BE PERFORMED PER PART 7, SECTION  BE PERFORMED PER PART 7, SECTION BE PERFORMED PER PART 7, SECTION  PERFORMED PER PART 7, SECTION PERFORMED PER PART 7, SECTION  PER PART 7, SECTION PER PART 7, SECTION  PART 7, SECTION PART 7, SECTION  7, SECTION 7, SECTION  SECTION SECTION 700-5 OF SPECIFICATION 205. GAS CHLORINATION WILL NOT  OF SPECIFICATION 205. GAS CHLORINATION WILL NOT OF SPECIFICATION 205. GAS CHLORINATION WILL NOT  SPECIFICATION 205. GAS CHLORINATION WILL NOT SPECIFICATION 205. GAS CHLORINATION WILL NOT  205. GAS CHLORINATION WILL NOT 205. GAS CHLORINATION WILL NOT  GAS CHLORINATION WILL NOT GAS CHLORINATION WILL NOT  CHLORINATION WILL NOT CHLORINATION WILL NOT  WILL NOT WILL NOT  NOT NOT BE ALLOWED. AFTER THE MINIMUM CHLORINATION CONTACT TIME,  ALLOWED. AFTER THE MINIMUM CHLORINATION CONTACT TIME, ALLOWED. AFTER THE MINIMUM CHLORINATION CONTACT TIME, . AFTER THE MINIMUM CHLORINATION CONTACT TIME,  AFTER THE MINIMUM CHLORINATION CONTACT TIME, AFTER THE MINIMUM CHLORINATION CONTACT TIME,  THE MINIMUM CHLORINATION CONTACT TIME, THE MINIMUM CHLORINATION CONTACT TIME,  MINIMUM CHLORINATION CONTACT TIME, MINIMUM CHLORINATION CONTACT TIME,  CHLORINATION CONTACT TIME, CHLORINATION CONTACT TIME,  CONTACT TIME, CONTACT TIME,  TIME, TIME, THE CONTRACTOR SHALL DECHLORINATE THE TEST WATER IN  CONTRACTOR SHALL DECHLORINATE THE TEST WATER IN CONTRACTOR SHALL DECHLORINATE THE TEST WATER IN  SHALL DECHLORINATE THE TEST WATER IN SHALL DECHLORINATE THE TEST WATER IN  DECHLORINATE THE TEST WATER IN DECHLORINATE THE TEST WATER IN  THE TEST WATER IN THE TEST WATER IN  TEST WATER IN TEST WATER IN  WATER IN WATER IN  IN IN ACCORDANCE WITH THE CALIFORNIA REGIONAL WATER QUALITY  WITH THE CALIFORNIA REGIONAL WATER QUALITY WITH THE CALIFORNIA REGIONAL WATER QUALITY  THE CALIFORNIA REGIONAL WATER QUALITY THE CALIFORNIA REGIONAL WATER QUALITY  CALIFORNIA REGIONAL WATER QUALITY CALIFORNIA REGIONAL WATER QUALITY  REGIONAL WATER QUALITY REGIONAL WATER QUALITY  WATER QUALITY WATER QUALITY  QUALITY QUALITY CONTROL BOARD, SANTA ANA REGION ORDER NO. 98-67 AND  BOARD, SANTA ANA REGION ORDER NO. 98-67 AND BOARD, SANTA ANA REGION ORDER NO. 98-67 AND  SANTA ANA REGION ORDER NO. 98-67 AND SANTA ANA REGION ORDER NO. 98-67 AND  ANA REGION ORDER NO. 98-67 AND ANA REGION ORDER NO. 98-67 AND  REGION ORDER NO. 98-67 AND REGION ORDER NO. 98-67 AND  ORDER NO. 98-67 AND ORDER NO. 98-67 AND  NO. 98-67 AND NO. 98-67 AND  98-67 AND 98-67 AND  AND AND NATIONAL POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES)  POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES) POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES)  DISCHARGE ELIMINATION SYSTEM (NPDES) DISCHARGE ELIMINATION SYSTEM (NPDES)  ELIMINATION SYSTEM (NPDES) ELIMINATION SYSTEM (NPDES)  SYSTEM (NPDES) SYSTEM (NPDES)  (NPDES) (NPDES) NO. CAG998001. 19. A MINIMUM OF TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER A MINIMUM OF TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER  MINIMUM OF TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER MINIMUM OF TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER  OF TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER OF TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER  TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER  BACTERIOLOGICAL TESTS ARE REQUIRED, PER BACTERIOLOGICAL TESTS ARE REQUIRED, PER  TESTS ARE REQUIRED, PER TESTS ARE REQUIRED, PER  ARE REQUIRED, PER ARE REQUIRED, PER  REQUIRED, PER REQUIRED, PER  PER PER DAY. APPROXIMATELY ONE SAMPLE SHALL BE TAKEN PER 500 FEET  APPROXIMATELY ONE SAMPLE SHALL BE TAKEN PER 500 FEET APPROXIMATELY ONE SAMPLE SHALL BE TAKEN PER 500 FEET  ONE SAMPLE SHALL BE TAKEN PER 500 FEET ONE SAMPLE SHALL BE TAKEN PER 500 FEET  SAMPLE SHALL BE TAKEN PER 500 FEET SAMPLE SHALL BE TAKEN PER 500 FEET  SHALL BE TAKEN PER 500 FEET SHALL BE TAKEN PER 500 FEET  BE TAKEN PER 500 FEET BE TAKEN PER 500 FEET  TAKEN PER 500 FEET TAKEN PER 500 FEET  PER 500 FEET PER 500 FEET  500 FEET 500 FEET  FEET FEET OF MAIN FOR TWO CONSECUTIVE DAYS. 20. REFER TO CITY OF RIVERSIDE PUBLIC WORKS DEPARTMENT REFER TO CITY OF RIVERSIDE PUBLIC WORKS DEPARTMENT  TO CITY OF RIVERSIDE PUBLIC WORKS DEPARTMENT TO CITY OF RIVERSIDE PUBLIC WORKS DEPARTMENT  CITY OF RIVERSIDE PUBLIC WORKS DEPARTMENT CITY OF RIVERSIDE PUBLIC WORKS DEPARTMENT  OF RIVERSIDE PUBLIC WORKS DEPARTMENT OF RIVERSIDE PUBLIC WORKS DEPARTMENT  RIVERSIDE PUBLIC WORKS DEPARTMENT RIVERSIDE PUBLIC WORKS DEPARTMENT  PUBLIC WORKS DEPARTMENT PUBLIC WORKS DEPARTMENT  WORKS DEPARTMENT WORKS DEPARTMENT  DEPARTMENT DEPARTMENT DRAWINGS (LIST THE R-, S-, AND D- NUMBERS) FOR PROJECT  (LIST THE R-, S-, AND D- NUMBERS) FOR PROJECT (LIST THE R-, S-, AND D- NUMBERS) FOR PROJECT  THE R-, S-, AND D- NUMBERS) FOR PROJECT THE R-, S-, AND D- NUMBERS) FOR PROJECT  R-, S-, AND D- NUMBERS) FOR PROJECT R-, S-, AND D- NUMBERS) FOR PROJECT  S-, AND D- NUMBERS) FOR PROJECT S-, AND D- NUMBERS) FOR PROJECT  AND D- NUMBERS) FOR PROJECT AND D- NUMBERS) FOR PROJECT  D- NUMBERS) FOR PROJECT D- NUMBERS) FOR PROJECT  NUMBERS) FOR PROJECT NUMBERS) FOR PROJECT  FOR PROJECT FOR PROJECT  PROJECT PROJECT COORDINATION. 21. BLUE HYDRANT REFLECTORS ARE REQUIRED FOR EACH HYDRANT. BLUE HYDRANT REFLECTORS ARE REQUIRED FOR EACH HYDRANT. 22. ALL CURBS, GUTTERS, SEWER LINES AND STORM DRAIN LINES ALL CURBS, GUTTERS, SEWER LINES AND STORM DRAIN LINES  CURBS, GUTTERS, SEWER LINES AND STORM DRAIN LINES CURBS, GUTTERS, SEWER LINES AND STORM DRAIN LINES  GUTTERS, SEWER LINES AND STORM DRAIN LINES GUTTERS, SEWER LINES AND STORM DRAIN LINES  SEWER LINES AND STORM DRAIN LINES SEWER LINES AND STORM DRAIN LINES  LINES AND STORM DRAIN LINES LINES AND STORM DRAIN LINES  AND STORM DRAIN LINES AND STORM DRAIN LINES  STORM DRAIN LINES STORM DRAIN LINES  DRAIN LINES DRAIN LINES  LINES LINES MUST BE INSTALLED PRIOR TO BEGINNING ANY WATER LINE  BE INSTALLED PRIOR TO BEGINNING ANY WATER LINE BE INSTALLED PRIOR TO BEGINNING ANY WATER LINE  INSTALLED PRIOR TO BEGINNING ANY WATER LINE INSTALLED PRIOR TO BEGINNING ANY WATER LINE  PRIOR TO BEGINNING ANY WATER LINE PRIOR TO BEGINNING ANY WATER LINE  TO BEGINNING ANY WATER LINE TO BEGINNING ANY WATER LINE  BEGINNING ANY WATER LINE BEGINNING ANY WATER LINE  ANY WATER LINE ANY WATER LINE  WATER LINE WATER LINE  LINE LINE INSTALLATION. 23. ALL PAVING, INCLUDING CITY FORCES WORK, SHALL BE PER THE ALL PAVING, INCLUDING CITY FORCES WORK, SHALL BE PER THE  PAVING, INCLUDING CITY FORCES WORK, SHALL BE PER THE PAVING, INCLUDING CITY FORCES WORK, SHALL BE PER THE  INCLUDING CITY FORCES WORK, SHALL BE PER THE INCLUDING CITY FORCES WORK, SHALL BE PER THE  CITY FORCES WORK, SHALL BE PER THE CITY FORCES WORK, SHALL BE PER THE  FORCES WORK, SHALL BE PER THE FORCES WORK, SHALL BE PER THE  WORK, SHALL BE PER THE WORK, SHALL BE PER THE  SHALL BE PER THE SHALL BE PER THE  BE PER THE BE PER THE  PER THE PER THE  THE THE LATEST EDITION OF THE CITY OF RIVERSIDE PUBLIC WORKS  EDITION OF THE CITY OF RIVERSIDE PUBLIC WORKS EDITION OF THE CITY OF RIVERSIDE PUBLIC WORKS  OF THE CITY OF RIVERSIDE PUBLIC WORKS OF THE CITY OF RIVERSIDE PUBLIC WORKS  THE CITY OF RIVERSIDE PUBLIC WORKS THE CITY OF RIVERSIDE PUBLIC WORKS  CITY OF RIVERSIDE PUBLIC WORKS CITY OF RIVERSIDE PUBLIC WORKS  OF RIVERSIDE PUBLIC WORKS OF RIVERSIDE PUBLIC WORKS  RIVERSIDE PUBLIC WORKS RIVERSIDE PUBLIC WORKS  PUBLIC WORKS PUBLIC WORKS  WORKS WORKS STANDARD 453 AND SHALL BE COMPLETED BY THE DEVELOPER. 
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1. ALL CONSTRUCTION SHALL BE IN ACCORDANCE WITH THESE PLANS ALL CONSTRUCTION SHALL BE IN ACCORDANCE WITH THESE PLANS  CONSTRUCTION SHALL BE IN ACCORDANCE WITH THESE PLANS CONSTRUCTION SHALL BE IN ACCORDANCE WITH THESE PLANS  SHALL BE IN ACCORDANCE WITH THESE PLANS SHALL BE IN ACCORDANCE WITH THESE PLANS  BE IN ACCORDANCE WITH THESE PLANS BE IN ACCORDANCE WITH THESE PLANS  IN ACCORDANCE WITH THESE PLANS IN ACCORDANCE WITH THESE PLANS  ACCORDANCE WITH THESE PLANS ACCORDANCE WITH THESE PLANS  WITH THESE PLANS WITH THESE PLANS  THESE PLANS THESE PLANS  PLANS PLANS AND IN CONFORMANCE WITH THE CITY OF RIVERSIDE PUBLIC  IN CONFORMANCE WITH THE CITY OF RIVERSIDE PUBLIC IN CONFORMANCE WITH THE CITY OF RIVERSIDE PUBLIC  CONFORMANCE WITH THE CITY OF RIVERSIDE PUBLIC CONFORMANCE WITH THE CITY OF RIVERSIDE PUBLIC  WITH THE CITY OF RIVERSIDE PUBLIC WITH THE CITY OF RIVERSIDE PUBLIC  THE CITY OF RIVERSIDE PUBLIC THE CITY OF RIVERSIDE PUBLIC  CITY OF RIVERSIDE PUBLIC CITY OF RIVERSIDE PUBLIC  OF RIVERSIDE PUBLIC OF RIVERSIDE PUBLIC  RIVERSIDE PUBLIC RIVERSIDE PUBLIC  PUBLIC PUBLIC UTILITIES DEPARTMENT, WATER DIVISION, STANDARD  DEPARTMENT, WATER DIVISION, STANDARD DEPARTMENT, WATER DIVISION, STANDARD  WATER DIVISION, STANDARD WATER DIVISION, STANDARD  DIVISION, STANDARD DIVISION, STANDARD  STANDARD STANDARD SPECIFICATION NO. 205 FOR WATER DISTRIBUTION SYSTEMS,  NO. 205 FOR WATER DISTRIBUTION SYSTEMS, NO. 205 FOR WATER DISTRIBUTION SYSTEMS,  205 FOR WATER DISTRIBUTION SYSTEMS, 205 FOR WATER DISTRIBUTION SYSTEMS,  FOR WATER DISTRIBUTION SYSTEMS, FOR WATER DISTRIBUTION SYSTEMS,  WATER DISTRIBUTION SYSTEMS, WATER DISTRIBUTION SYSTEMS,  DISTRIBUTION SYSTEMS, DISTRIBUTION SYSTEMS,  SYSTEMS, SYSTEMS, LATEST REVISION; ALL APPLICABLE A.W.W.A. STANDARDS AND  REVISION; ALL APPLICABLE A.W.W.A. STANDARDS AND REVISION; ALL APPLICABLE A.W.W.A. STANDARDS AND  ALL APPLICABLE A.W.W.A. STANDARDS AND ALL APPLICABLE A.W.W.A. STANDARDS AND  APPLICABLE A.W.W.A. STANDARDS AND APPLICABLE A.W.W.A. STANDARDS AND  A.W.W.A. STANDARDS AND A.W.W.A. STANDARDS AND  STANDARDS AND STANDARDS AND  AND AND SPECIFICATIONS, EXCEPT AS NOTED; AND THE STANDARD  EXCEPT AS NOTED; AND THE STANDARD EXCEPT AS NOTED; AND THE STANDARD  AS NOTED; AND THE STANDARD AS NOTED; AND THE STANDARD  NOTED; AND THE STANDARD NOTED; AND THE STANDARD  AND THE STANDARD AND THE STANDARD  THE STANDARD THE STANDARD  STANDARD STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION (GREENBOOK),  FOR PUBLIC WORKS CONSTRUCTION (GREENBOOK), FOR PUBLIC WORKS CONSTRUCTION (GREENBOOK),  PUBLIC WORKS CONSTRUCTION (GREENBOOK), PUBLIC WORKS CONSTRUCTION (GREENBOOK),  WORKS CONSTRUCTION (GREENBOOK), WORKS CONSTRUCTION (GREENBOOK),  CONSTRUCTION (GREENBOOK), CONSTRUCTION (GREENBOOK),  (GREENBOOK), (GREENBOOK), LATEST ADOPTED EDITION AND AMENDMENTS. 2. ALL WATER MAINS 12 INCH AND UNDER SHALL BE ALL WATER MAINS 12 INCH AND UNDER SHALL BE  WATER MAINS 12 INCH AND UNDER SHALL BE WATER MAINS 12 INCH AND UNDER SHALL BE  MAINS 12 INCH AND UNDER SHALL BE MAINS 12 INCH AND UNDER SHALL BE  12 INCH AND UNDER SHALL BE 12 INCH AND UNDER SHALL BE  INCH AND UNDER SHALL BE INCH AND UNDER SHALL BE  AND UNDER SHALL BE AND UNDER SHALL BE  UNDER SHALL BE UNDER SHALL BE  SHALL BE SHALL BE  BE BE CLASS 350 D.I.P. PER A.W.W.A. C-151. ALL PIPE JOINTS  350 D.I.P. PER A.W.W.A. C-151. ALL PIPE JOINTS 350 D.I.P. PER A.W.W.A. C-151. ALL PIPE JOINTS  D.I.P. PER A.W.W.A. C-151. ALL PIPE JOINTS D.I.P. PER A.W.W.A. C-151. ALL PIPE JOINTS  PER A.W.W.A. C-151. ALL PIPE JOINTS PER A.W.W.A. C-151. ALL PIPE JOINTS  A.W.W.A. C-151. ALL PIPE JOINTS A.W.W.A. C-151. ALL PIPE JOINTS  C-151. ALL PIPE JOINTS C-151. ALL PIPE JOINTS  ALL PIPE JOINTS ALL PIPE JOINTS  PIPE JOINTS PIPE JOINTS  JOINTS JOINTS SHALL BE RESTRAINED WITH ROMAC INDUSTRIES, INC. “GRIP  BE RESTRAINED WITH ROMAC INDUSTRIES, INC. “GRIP BE RESTRAINED WITH ROMAC INDUSTRIES, INC. “GRIP  RESTRAINED WITH ROMAC INDUSTRIES, INC. “GRIP RESTRAINED WITH ROMAC INDUSTRIES, INC. “GRIP  WITH ROMAC INDUSTRIES, INC. “GRIP WITH ROMAC INDUSTRIES, INC. “GRIP  ROMAC INDUSTRIES, INC. “GRIP ROMAC INDUSTRIES, INC. “GRIP  INDUSTRIES, INC. “GRIP INDUSTRIES, INC. “GRIP  INC. “GRIP INC. “GRIP  “GRIP GRIP RING” GASKETS,  GASKETS, A. PIPE AND FOUNDRY COMPANY “FIELD-LOK” GASKETS OR WATER PIPE AND FOUNDRY COMPANY “FIELD-LOK” GASKETS OR WATER  AND FOUNDRY COMPANY “FIELD-LOK” GASKETS OR WATER AND FOUNDRY COMPANY “FIELD-LOK” GASKETS OR WATER  FOUNDRY COMPANY “FIELD-LOK” GASKETS OR WATER FOUNDRY COMPANY “FIELD-LOK” GASKETS OR WATER  COMPANY “FIELD-LOK” GASKETS OR WATER COMPANY “FIELD-LOK” GASKETS OR WATER  “FIELD-LOK” GASKETS OR WATER FIELD-LOK” GASKETS OR WATER  GASKETS OR WATER GASKETS OR WATER  OR WATER OR WATER  WATER WATER DIVISION APPROVED EQUAL. ALL FITTINGS SHALL BE  APPROVED EQUAL. ALL FITTINGS SHALL BE APPROVED EQUAL. ALL FITTINGS SHALL BE  EQUAL. ALL FITTINGS SHALL BE EQUAL. ALL FITTINGS SHALL BE  ALL FITTINGS SHALL BE ALL FITTINGS SHALL BE  FITTINGS SHALL BE FITTINGS SHALL BE  SHALL BE SHALL BE  BE BE RESTRAINED MECHANICAL JOINT TYPE. 3. APPROVAL OF THIS PLAN BY THE WATER DIVISION DOES NOT APPROVAL OF THIS PLAN BY THE WATER DIVISION DOES NOT  OF THIS PLAN BY THE WATER DIVISION DOES NOT OF THIS PLAN BY THE WATER DIVISION DOES NOT  THIS PLAN BY THE WATER DIVISION DOES NOT THIS PLAN BY THE WATER DIVISION DOES NOT  PLAN BY THE WATER DIVISION DOES NOT PLAN BY THE WATER DIVISION DOES NOT  BY THE WATER DIVISION DOES NOT BY THE WATER DIVISION DOES NOT  THE WATER DIVISION DOES NOT THE WATER DIVISION DOES NOT  WATER DIVISION DOES NOT WATER DIVISION DOES NOT  DIVISION DOES NOT DIVISION DOES NOT  DOES NOT DOES NOT  NOT NOT RELIEVE THE PRIVATE ENGINEER OF THE DESIGN RESPONSIBILITY  THE PRIVATE ENGINEER OF THE DESIGN RESPONSIBILITY THE PRIVATE ENGINEER OF THE DESIGN RESPONSIBILITY  PRIVATE ENGINEER OF THE DESIGN RESPONSIBILITY PRIVATE ENGINEER OF THE DESIGN RESPONSIBILITY  ENGINEER OF THE DESIGN RESPONSIBILITY ENGINEER OF THE DESIGN RESPONSIBILITY  OF THE DESIGN RESPONSIBILITY OF THE DESIGN RESPONSIBILITY  THE DESIGN RESPONSIBILITY THE DESIGN RESPONSIBILITY  DESIGN RESPONSIBILITY DESIGN RESPONSIBILITY  RESPONSIBILITY RESPONSIBILITY THEREOF. THE PRIVATE ENGINEER SIGNING THESE PLANS IS  THE PRIVATE ENGINEER SIGNING THESE PLANS IS THE PRIVATE ENGINEER SIGNING THESE PLANS IS  PRIVATE ENGINEER SIGNING THESE PLANS IS PRIVATE ENGINEER SIGNING THESE PLANS IS  ENGINEER SIGNING THESE PLANS IS ENGINEER SIGNING THESE PLANS IS  SIGNING THESE PLANS IS SIGNING THESE PLANS IS  THESE PLANS IS THESE PLANS IS  PLANS IS PLANS IS  IS IS RESPONSIBLE FOR ASSURING THE ACCURACY AND ACCEPTABILITY  FOR ASSURING THE ACCURACY AND ACCEPTABILITY FOR ASSURING THE ACCURACY AND ACCEPTABILITY  ASSURING THE ACCURACY AND ACCEPTABILITY ASSURING THE ACCURACY AND ACCEPTABILITY  THE ACCURACY AND ACCEPTABILITY THE ACCURACY AND ACCEPTABILITY  ACCURACY AND ACCEPTABILITY ACCURACY AND ACCEPTABILITY  AND ACCEPTABILITY AND ACCEPTABILITY  ACCEPTABILITY ACCEPTABILITY OF THE WORK HEREON. IN  THE EVENT OF DISCREPANCIES  THE WORK HEREON. IN  THE EVENT OF DISCREPANCIES THE WORK HEREON. IN  THE EVENT OF DISCREPANCIES  WORK HEREON. IN  THE EVENT OF DISCREPANCIES WORK HEREON. IN  THE EVENT OF DISCREPANCIES  HEREON. IN  THE EVENT OF DISCREPANCIES HEREON. IN  THE EVENT OF DISCREPANCIES  IN  THE EVENT OF DISCREPANCIES IN  THE EVENT OF DISCREPANCIES   THE EVENT OF DISCREPANCIES  THE EVENT OF DISCREPANCIES THE EVENT OF DISCREPANCIES  EVENT OF DISCREPANCIES EVENT OF DISCREPANCIES  OF DISCREPANCIES OF DISCREPANCIES  DISCREPANCIES DISCREPANCIES ARISING DURING CONSTRUCTION, THE PRIVATE ENGINEER SHALL  DURING CONSTRUCTION, THE PRIVATE ENGINEER SHALL DURING CONSTRUCTION, THE PRIVATE ENGINEER SHALL  CONSTRUCTION, THE PRIVATE ENGINEER SHALL CONSTRUCTION, THE PRIVATE ENGINEER SHALL  THE PRIVATE ENGINEER SHALL THE PRIVATE ENGINEER SHALL  PRIVATE ENGINEER SHALL PRIVATE ENGINEER SHALL  ENGINEER SHALL ENGINEER SHALL  SHALL SHALL BE RESPONSIBLE FOR DETERMINING AN ACCEPTABLE SOLUTION AND  RESPONSIBLE FOR DETERMINING AN ACCEPTABLE SOLUTION AND RESPONSIBLE FOR DETERMINING AN ACCEPTABLE SOLUTION AND  FOR DETERMINING AN ACCEPTABLE SOLUTION AND FOR DETERMINING AN ACCEPTABLE SOLUTION AND  DETERMINING AN ACCEPTABLE SOLUTION AND DETERMINING AN ACCEPTABLE SOLUTION AND  AN ACCEPTABLE SOLUTION AND AN ACCEPTABLE SOLUTION AND  ACCEPTABLE SOLUTION AND ACCEPTABLE SOLUTION AND  SOLUTION AND SOLUTION AND  AND AND REVISING THE PLANS FOR APPROVAL BY THE CITY. 4. THE DEVELOPER SHALL BE RESPONSIBLE FOR PRESERVING OR THE DEVELOPER SHALL BE RESPONSIBLE FOR PRESERVING OR  DEVELOPER SHALL BE RESPONSIBLE FOR PRESERVING OR DEVELOPER SHALL BE RESPONSIBLE FOR PRESERVING OR  SHALL BE RESPONSIBLE FOR PRESERVING OR SHALL BE RESPONSIBLE FOR PRESERVING OR  BE RESPONSIBLE FOR PRESERVING OR BE RESPONSIBLE FOR PRESERVING OR  RESPONSIBLE FOR PRESERVING OR RESPONSIBLE FOR PRESERVING OR  FOR PRESERVING OR FOR PRESERVING OR  PRESERVING OR PRESERVING OR  OR OR RE-ESTABLISHING AND REFERENCING SURVEY MONUMENTS  AND REFERENCING SURVEY MONUMENTS AND REFERENCING SURVEY MONUMENTS  REFERENCING SURVEY MONUMENTS REFERENCING SURVEY MONUMENTS  SURVEY MONUMENTS SURVEY MONUMENTS  MONUMENTS MONUMENTS DESTROYED, DISTURBED OR BURIED AS A RESULT OF THE  DISTURBED OR BURIED AS A RESULT OF THE DISTURBED OR BURIED AS A RESULT OF THE  OR BURIED AS A RESULT OF THE OR BURIED AS A RESULT OF THE  BURIED AS A RESULT OF THE BURIED AS A RESULT OF THE  AS A RESULT OF THE AS A RESULT OF THE  A RESULT OF THE A RESULT OF THE  RESULT OF THE RESULT OF THE  OF THE OF THE  THE THE CONSTRUCTION SHOWN HEREON. 5. WATER MAINS SHALL BE LAID TO THE LINE AND GRADE SHOWN ON WATER MAINS SHALL BE LAID TO THE LINE AND GRADE SHOWN ON  MAINS SHALL BE LAID TO THE LINE AND GRADE SHOWN ON MAINS SHALL BE LAID TO THE LINE AND GRADE SHOWN ON  SHALL BE LAID TO THE LINE AND GRADE SHOWN ON SHALL BE LAID TO THE LINE AND GRADE SHOWN ON  BE LAID TO THE LINE AND GRADE SHOWN ON BE LAID TO THE LINE AND GRADE SHOWN ON  LAID TO THE LINE AND GRADE SHOWN ON LAID TO THE LINE AND GRADE SHOWN ON  TO THE LINE AND GRADE SHOWN ON TO THE LINE AND GRADE SHOWN ON  THE LINE AND GRADE SHOWN ON THE LINE AND GRADE SHOWN ON  LINE AND GRADE SHOWN ON LINE AND GRADE SHOWN ON  AND GRADE SHOWN ON AND GRADE SHOWN ON  GRADE SHOWN ON GRADE SHOWN ON  SHOWN ON SHOWN ON  ON ON THE PLAN AND PER CWD- 040. A. THE DEVELOPER'S ENGINEER SHALL PROVIDE A CONSTRUCTION THE DEVELOPER'S ENGINEER SHALL PROVIDE A CONSTRUCTION  DEVELOPER'S ENGINEER SHALL PROVIDE A CONSTRUCTION DEVELOPER'S ENGINEER SHALL PROVIDE A CONSTRUCTION  ENGINEER SHALL PROVIDE A CONSTRUCTION ENGINEER SHALL PROVIDE A CONSTRUCTION  SHALL PROVIDE A CONSTRUCTION SHALL PROVIDE A CONSTRUCTION  PROVIDE A CONSTRUCTION PROVIDE A CONSTRUCTION  A CONSTRUCTION A CONSTRUCTION  CONSTRUCTION CONSTRUCTION OFF-SET LINE AND STATION ALL FITTINGS AND APPURTENANCES.  LINE AND STATION ALL FITTINGS AND APPURTENANCES. LINE AND STATION ALL FITTINGS AND APPURTENANCES.  AND STATION ALL FITTINGS AND APPURTENANCES. AND STATION ALL FITTINGS AND APPURTENANCES.  STATION ALL FITTINGS AND APPURTENANCES. STATION ALL FITTINGS AND APPURTENANCES.  ALL FITTINGS AND APPURTENANCES. ALL FITTINGS AND APPURTENANCES.  FITTINGS AND APPURTENANCES. FITTINGS AND APPURTENANCES.  AND APPURTENANCES. AND APPURTENANCES.  APPURTENANCES. APPURTENANCES. CUT SHEETS SHALL BE PROVIDED FOR PIPELINES ON ALL  SHEETS SHALL BE PROVIDED FOR PIPELINES ON ALL SHEETS SHALL BE PROVIDED FOR PIPELINES ON ALL  SHALL BE PROVIDED FOR PIPELINES ON ALL SHALL BE PROVIDED FOR PIPELINES ON ALL  BE PROVIDED FOR PIPELINES ON ALL BE PROVIDED FOR PIPELINES ON ALL  PROVIDED FOR PIPELINES ON ALL PROVIDED FOR PIPELINES ON ALL  FOR PIPELINES ON ALL FOR PIPELINES ON ALL  PIPELINES ON ALL PIPELINES ON ALL  ON ALL ON ALL  ALL ALL STREETS. B. MINIMUM DEPTH OF COVER OVER WATER MAINS UNDER 12-INCHES MINIMUM DEPTH OF COVER OVER WATER MAINS UNDER 12-INCHES  DEPTH OF COVER OVER WATER MAINS UNDER 12-INCHES DEPTH OF COVER OVER WATER MAINS UNDER 12-INCHES  OF COVER OVER WATER MAINS UNDER 12-INCHES OF COVER OVER WATER MAINS UNDER 12-INCHES  COVER OVER WATER MAINS UNDER 12-INCHES COVER OVER WATER MAINS UNDER 12-INCHES  OVER WATER MAINS UNDER 12-INCHES OVER WATER MAINS UNDER 12-INCHES  WATER MAINS UNDER 12-INCHES WATER MAINS UNDER 12-INCHES  MAINS UNDER 12-INCHES MAINS UNDER 12-INCHES  UNDER 12-INCHES UNDER 12-INCHES  12-INCHES 12-INCHES IN DIAMETER SHALL BE 3.0 FEET, UNLESS OTHERWISE NOTED.  DIAMETER SHALL BE 3.0 FEET, UNLESS OTHERWISE NOTED. DIAMETER SHALL BE 3.0 FEET, UNLESS OTHERWISE NOTED.  SHALL BE 3.0 FEET, UNLESS OTHERWISE NOTED. SHALL BE 3.0 FEET, UNLESS OTHERWISE NOTED.  BE 3.0 FEET, UNLESS OTHERWISE NOTED. BE 3.0 FEET, UNLESS OTHERWISE NOTED.  3.0 FEET, UNLESS OTHERWISE NOTED. 3.0 FEET, UNLESS OTHERWISE NOTED.  FEET, UNLESS OTHERWISE NOTED. FEET, UNLESS OTHERWISE NOTED.  UNLESS OTHERWISE NOTED. UNLESS OTHERWISE NOTED.  OTHERWISE NOTED. OTHERWISE NOTED.  NOTED. NOTED. ALL 12-INCH AND LARGER DIAMETER WATER MAINS SHALL HAVE  12-INCH AND LARGER DIAMETER WATER MAINS SHALL HAVE 12-INCH AND LARGER DIAMETER WATER MAINS SHALL HAVE  AND LARGER DIAMETER WATER MAINS SHALL HAVE AND LARGER DIAMETER WATER MAINS SHALL HAVE  LARGER DIAMETER WATER MAINS SHALL HAVE LARGER DIAMETER WATER MAINS SHALL HAVE  DIAMETER WATER MAINS SHALL HAVE DIAMETER WATER MAINS SHALL HAVE  WATER MAINS SHALL HAVE WATER MAINS SHALL HAVE  MAINS SHALL HAVE MAINS SHALL HAVE  SHALL HAVE SHALL HAVE  HAVE HAVE 4.0 FEET OF COVER. 6. THE EXISTENCE AND LOCATION OF ANY UNDERGROUND UTILITY THE EXISTENCE AND LOCATION OF ANY UNDERGROUND UTILITY  EXISTENCE AND LOCATION OF ANY UNDERGROUND UTILITY EXISTENCE AND LOCATION OF ANY UNDERGROUND UTILITY  AND LOCATION OF ANY UNDERGROUND UTILITY AND LOCATION OF ANY UNDERGROUND UTILITY  LOCATION OF ANY UNDERGROUND UTILITY LOCATION OF ANY UNDERGROUND UTILITY  OF ANY UNDERGROUND UTILITY OF ANY UNDERGROUND UTILITY  ANY UNDERGROUND UTILITY ANY UNDERGROUND UTILITY  UNDERGROUND UTILITY UNDERGROUND UTILITY  UTILITY UTILITY PIPES, CONDUITS, CABLES OR STRUCTURES SHOWN ON THESE  CONDUITS, CABLES OR STRUCTURES SHOWN ON THESE CONDUITS, CABLES OR STRUCTURES SHOWN ON THESE  CABLES OR STRUCTURES SHOWN ON THESE CABLES OR STRUCTURES SHOWN ON THESE  OR STRUCTURES SHOWN ON THESE OR STRUCTURES SHOWN ON THESE  STRUCTURES SHOWN ON THESE STRUCTURES SHOWN ON THESE  SHOWN ON THESE SHOWN ON THESE  ON THESE ON THESE  THESE THESE PLANS WERE OBTAINED BY A SEARCH OF AVAILABLE RECORDS. TO  WERE OBTAINED BY A SEARCH OF AVAILABLE RECORDS. TO WERE OBTAINED BY A SEARCH OF AVAILABLE RECORDS. TO  OBTAINED BY A SEARCH OF AVAILABLE RECORDS. TO OBTAINED BY A SEARCH OF AVAILABLE RECORDS. TO  BY A SEARCH OF AVAILABLE RECORDS. TO BY A SEARCH OF AVAILABLE RECORDS. TO  A SEARCH OF AVAILABLE RECORDS. TO A SEARCH OF AVAILABLE RECORDS. TO  SEARCH OF AVAILABLE RECORDS. TO SEARCH OF AVAILABLE RECORDS. TO  OF AVAILABLE RECORDS. TO OF AVAILABLE RECORDS. TO  AVAILABLE RECORDS. TO AVAILABLE RECORDS. TO  RECORDS. TO RECORDS. TO  TO TO THE BEST OF OUR KNOWLEDGE, THERE ARE NO EXISTING  BEST OF OUR KNOWLEDGE, THERE ARE NO EXISTING BEST OF OUR KNOWLEDGE, THERE ARE NO EXISTING  OF OUR KNOWLEDGE, THERE ARE NO EXISTING OF OUR KNOWLEDGE, THERE ARE NO EXISTING  OUR KNOWLEDGE, THERE ARE NO EXISTING OUR KNOWLEDGE, THERE ARE NO EXISTING  KNOWLEDGE, THERE ARE NO EXISTING KNOWLEDGE, THERE ARE NO EXISTING  THERE ARE NO EXISTING THERE ARE NO EXISTING  ARE NO EXISTING ARE NO EXISTING  NO EXISTING NO EXISTING  EXISTING EXISTING UTILITIES EXCEPT AS SHOWN ON THESE PLANS. THE CONTRACTOR  EXCEPT AS SHOWN ON THESE PLANS. THE CONTRACTOR EXCEPT AS SHOWN ON THESE PLANS. THE CONTRACTOR  AS SHOWN ON THESE PLANS. THE CONTRACTOR AS SHOWN ON THESE PLANS. THE CONTRACTOR  SHOWN ON THESE PLANS. THE CONTRACTOR SHOWN ON THESE PLANS. THE CONTRACTOR  ON THESE PLANS. THE CONTRACTOR ON THESE PLANS. THE CONTRACTOR  THESE PLANS. THE CONTRACTOR THESE PLANS. THE CONTRACTOR  PLANS. THE CONTRACTOR PLANS. THE CONTRACTOR  THE CONTRACTOR THE CONTRACTOR  CONTRACTOR CONTRACTOR IS REQUIRED TO TAKE DUE PRECAUTIONARY MEASURES TO PROTECT  REQUIRED TO TAKE DUE PRECAUTIONARY MEASURES TO PROTECT REQUIRED TO TAKE DUE PRECAUTIONARY MEASURES TO PROTECT  TO TAKE DUE PRECAUTIONARY MEASURES TO PROTECT TO TAKE DUE PRECAUTIONARY MEASURES TO PROTECT  TAKE DUE PRECAUTIONARY MEASURES TO PROTECT TAKE DUE PRECAUTIONARY MEASURES TO PROTECT  DUE PRECAUTIONARY MEASURES TO PROTECT DUE PRECAUTIONARY MEASURES TO PROTECT  PRECAUTIONARY MEASURES TO PROTECT PRECAUTIONARY MEASURES TO PROTECT  MEASURES TO PROTECT MEASURES TO PROTECT  TO PROTECT TO PROTECT  PROTECT PROTECT THE UTILITY LINES SHOWN, OR ANY OTHER LINES NOT OF RECORD  UTILITY LINES SHOWN, OR ANY OTHER LINES NOT OF RECORD UTILITY LINES SHOWN, OR ANY OTHER LINES NOT OF RECORD  LINES SHOWN, OR ANY OTHER LINES NOT OF RECORD LINES SHOWN, OR ANY OTHER LINES NOT OF RECORD  SHOWN, OR ANY OTHER LINES NOT OF RECORD SHOWN, OR ANY OTHER LINES NOT OF RECORD  OR ANY OTHER LINES NOT OF RECORD OR ANY OTHER LINES NOT OF RECORD  ANY OTHER LINES NOT OF RECORD ANY OTHER LINES NOT OF RECORD  OTHER LINES NOT OF RECORD OTHER LINES NOT OF RECORD  LINES NOT OF RECORD LINES NOT OF RECORD  NOT OF RECORD NOT OF RECORD  OF RECORD OF RECORD  RECORD RECORD OR NOT SHOWN ON THESE PLANS. 7. PROPOSED ELECTRICAL UNDERGROUND AND STREET LIGHT PROPOSED ELECTRICAL UNDERGROUND AND STREET LIGHT  ELECTRICAL UNDERGROUND AND STREET LIGHT ELECTRICAL UNDERGROUND AND STREET LIGHT  UNDERGROUND AND STREET LIGHT UNDERGROUND AND STREET LIGHT  AND STREET LIGHT AND STREET LIGHT  STREET LIGHT STREET LIGHT  LIGHT LIGHT FACILITIES ARE NOT SHOWN ON THE PLAN. THE CONTRACTOR  ARE NOT SHOWN ON THE PLAN. THE CONTRACTOR ARE NOT SHOWN ON THE PLAN. THE CONTRACTOR  NOT SHOWN ON THE PLAN. THE CONTRACTOR NOT SHOWN ON THE PLAN. THE CONTRACTOR  SHOWN ON THE PLAN. THE CONTRACTOR SHOWN ON THE PLAN. THE CONTRACTOR  ON THE PLAN. THE CONTRACTOR ON THE PLAN. THE CONTRACTOR  THE PLAN. THE CONTRACTOR THE PLAN. THE CONTRACTOR  PLAN. THE CONTRACTOR PLAN. THE CONTRACTOR  THE CONTRACTOR THE CONTRACTOR  CONTRACTOR CONTRACTOR SHALL COORDINATE INSTALLATION WITH THE DEVELOPER AND  COORDINATE INSTALLATION WITH THE DEVELOPER AND COORDINATE INSTALLATION WITH THE DEVELOPER AND  INSTALLATION WITH THE DEVELOPER AND INSTALLATION WITH THE DEVELOPER AND  WITH THE DEVELOPER AND WITH THE DEVELOPER AND  THE DEVELOPER AND THE DEVELOPER AND  DEVELOPER AND DEVELOPER AND  AND AND PUBLIC UTILITIES DEPARTMENT, ELECTRICAL DIVISION,  UTILITIES DEPARTMENT, ELECTRICAL DIVISION, UTILITIES DEPARTMENT, ELECTRICAL DIVISION,  DEPARTMENT, ELECTRICAL DIVISION, DEPARTMENT, ELECTRICAL DIVISION,  ELECTRICAL DIVISION, ELECTRICAL DIVISION,  DIVISION, DIVISION, 951-826-5489, FOR LOCATIONS OF THE PROPOSED ELECTRICAL  FOR LOCATIONS OF THE PROPOSED ELECTRICAL FOR LOCATIONS OF THE PROPOSED ELECTRICAL  LOCATIONS OF THE PROPOSED ELECTRICAL LOCATIONS OF THE PROPOSED ELECTRICAL  OF THE PROPOSED ELECTRICAL OF THE PROPOSED ELECTRICAL  THE PROPOSED ELECTRICAL THE PROPOSED ELECTRICAL  PROPOSED ELECTRICAL PROPOSED ELECTRICAL  ELECTRICAL ELECTRICAL AND STREET LIGHT FACILITIES. 8. PIPE SHALL BE HANDLED SO AS TO PROTECT PIPE AT ALL TIMES PIPE SHALL BE HANDLED SO AS TO PROTECT PIPE AT ALL TIMES  SHALL BE HANDLED SO AS TO PROTECT PIPE AT ALL TIMES SHALL BE HANDLED SO AS TO PROTECT PIPE AT ALL TIMES  BE HANDLED SO AS TO PROTECT PIPE AT ALL TIMES BE HANDLED SO AS TO PROTECT PIPE AT ALL TIMES  HANDLED SO AS TO PROTECT PIPE AT ALL TIMES HANDLED SO AS TO PROTECT PIPE AT ALL TIMES  SO AS TO PROTECT PIPE AT ALL TIMES SO AS TO PROTECT PIPE AT ALL TIMES  AS TO PROTECT PIPE AT ALL TIMES AS TO PROTECT PIPE AT ALL TIMES  TO PROTECT PIPE AT ALL TIMES TO PROTECT PIPE AT ALL TIMES  PROTECT PIPE AT ALL TIMES PROTECT PIPE AT ALL TIMES  PIPE AT ALL TIMES PIPE AT ALL TIMES  AT ALL TIMES AT ALL TIMES  ALL TIMES ALL TIMES  TIMES TIMES AND SHALL BE CAREFULLY BEDDED TO PROVIDE CONTINUOUS  SHALL BE CAREFULLY BEDDED TO PROVIDE CONTINUOUS SHALL BE CAREFULLY BEDDED TO PROVIDE CONTINUOUS  BE CAREFULLY BEDDED TO PROVIDE CONTINUOUS BE CAREFULLY BEDDED TO PROVIDE CONTINUOUS  CAREFULLY BEDDED TO PROVIDE CONTINUOUS CAREFULLY BEDDED TO PROVIDE CONTINUOUS  BEDDED TO PROVIDE CONTINUOUS BEDDED TO PROVIDE CONTINUOUS  TO PROVIDE CONTINUOUS TO PROVIDE CONTINUOUS  PROVIDE CONTINUOUS PROVIDE CONTINUOUS  CONTINUOUS CONTINUOUS BEARING AND TO PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE  AND TO PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE AND TO PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE  TO PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE TO PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE  PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE PREVENT UNEVEN SETTLEMENT. PIPE SHALL BE  UNEVEN SETTLEMENT. PIPE SHALL BE UNEVEN SETTLEMENT. PIPE SHALL BE  SETTLEMENT. PIPE SHALL BE SETTLEMENT. PIPE SHALL BE  PIPE SHALL BE PIPE SHALL BE  SHALL BE SHALL BE  BE BE PROTECTED AGAINST FLOTATION AT ALL TIMES. OPEN ENDS SHALL  AGAINST FLOTATION AT ALL TIMES. OPEN ENDS SHALL AGAINST FLOTATION AT ALL TIMES. OPEN ENDS SHALL  FLOTATION AT ALL TIMES. OPEN ENDS SHALL FLOTATION AT ALL TIMES. OPEN ENDS SHALL  AT ALL TIMES. OPEN ENDS SHALL AT ALL TIMES. OPEN ENDS SHALL  ALL TIMES. OPEN ENDS SHALL ALL TIMES. OPEN ENDS SHALL  TIMES. OPEN ENDS SHALL TIMES. OPEN ENDS SHALL  OPEN ENDS SHALL OPEN ENDS SHALL  ENDS SHALL ENDS SHALL  SHALL SHALL BE SEALED AT ALL TIMES WHEN CONSTRUCTION IS NOT IN  SEALED AT ALL TIMES WHEN CONSTRUCTION IS NOT IN SEALED AT ALL TIMES WHEN CONSTRUCTION IS NOT IN  AT ALL TIMES WHEN CONSTRUCTION IS NOT IN AT ALL TIMES WHEN CONSTRUCTION IS NOT IN  ALL TIMES WHEN CONSTRUCTION IS NOT IN ALL TIMES WHEN CONSTRUCTION IS NOT IN  TIMES WHEN CONSTRUCTION IS NOT IN TIMES WHEN CONSTRUCTION IS NOT IN  WHEN CONSTRUCTION IS NOT IN WHEN CONSTRUCTION IS NOT IN  CONSTRUCTION IS NOT IN CONSTRUCTION IS NOT IN  IS NOT IN IS NOT IN  NOT IN NOT IN  IN IN PROGRESS. 9. UNLESS OTHERWISE APPROVED, WATER MAINS AND SEWER MAINS UNLESS OTHERWISE APPROVED, WATER MAINS AND SEWER MAINS  OTHERWISE APPROVED, WATER MAINS AND SEWER MAINS OTHERWISE APPROVED, WATER MAINS AND SEWER MAINS  APPROVED, WATER MAINS AND SEWER MAINS APPROVED, WATER MAINS AND SEWER MAINS  WATER MAINS AND SEWER MAINS WATER MAINS AND SEWER MAINS  MAINS AND SEWER MAINS MAINS AND SEWER MAINS  AND SEWER MAINS AND SEWER MAINS  SEWER MAINS SEWER MAINS  MAINS MAINS SHALL NOT CROSS WITH LESS THAN 1.0 FOOT OF VERTICAL  NOT CROSS WITH LESS THAN 1.0 FOOT OF VERTICAL NOT CROSS WITH LESS THAN 1.0 FOOT OF VERTICAL  CROSS WITH LESS THAN 1.0 FOOT OF VERTICAL CROSS WITH LESS THAN 1.0 FOOT OF VERTICAL  WITH LESS THAN 1.0 FOOT OF VERTICAL WITH LESS THAN 1.0 FOOT OF VERTICAL  LESS THAN 1.0 FOOT OF VERTICAL LESS THAN 1.0 FOOT OF VERTICAL  THAN 1.0 FOOT OF VERTICAL THAN 1.0 FOOT OF VERTICAL  1.0 FOOT OF VERTICAL 1.0 FOOT OF VERTICAL  FOOT OF VERTICAL FOOT OF VERTICAL  OF VERTICAL OF VERTICAL  VERTICAL VERTICAL CLEARANCE. WATER SERVICE LINES AND SEWER LATERALS SHALL  WATER SERVICE LINES AND SEWER LATERALS SHALL WATER SERVICE LINES AND SEWER LATERALS SHALL  SERVICE LINES AND SEWER LATERALS SHALL SERVICE LINES AND SEWER LATERALS SHALL  LINES AND SEWER LATERALS SHALL LINES AND SEWER LATERALS SHALL  AND SEWER LATERALS SHALL AND SEWER LATERALS SHALL  SEWER LATERALS SHALL SEWER LATERALS SHALL  LATERALS SHALL LATERALS SHALL  SHALL SHALL NOT BE IN THE SAME TRENCH, A MINIMUM, HORIZONTAL  BE IN THE SAME TRENCH, A MINIMUM, HORIZONTAL BE IN THE SAME TRENCH, A MINIMUM, HORIZONTAL  IN THE SAME TRENCH, A MINIMUM, HORIZONTAL IN THE SAME TRENCH, A MINIMUM, HORIZONTAL  THE SAME TRENCH, A MINIMUM, HORIZONTAL THE SAME TRENCH, A MINIMUM, HORIZONTAL  SAME TRENCH, A MINIMUM, HORIZONTAL SAME TRENCH, A MINIMUM, HORIZONTAL  TRENCH, A MINIMUM, HORIZONTAL TRENCH, A MINIMUM, HORIZONTAL  A MINIMUM, HORIZONTAL A MINIMUM, HORIZONTAL  MINIMUM, HORIZONTAL MINIMUM, HORIZONTAL  HORIZONTAL HORIZONTAL CLEARANCE OF 10 FEET IS REQUIRED. WATER MAINS SHALL CLEAR  OF 10 FEET IS REQUIRED. WATER MAINS SHALL CLEAR OF 10 FEET IS REQUIRED. WATER MAINS SHALL CLEAR  10 FEET IS REQUIRED. WATER MAINS SHALL CLEAR 10 FEET IS REQUIRED. WATER MAINS SHALL CLEAR  FEET IS REQUIRED. WATER MAINS SHALL CLEAR FEET IS REQUIRED. WATER MAINS SHALL CLEAR  IS REQUIRED. WATER MAINS SHALL CLEAR IS REQUIRED. WATER MAINS SHALL CLEAR  REQUIRED. WATER MAINS SHALL CLEAR REQUIRED. WATER MAINS SHALL CLEAR  WATER MAINS SHALL CLEAR WATER MAINS SHALL CLEAR  MAINS SHALL CLEAR MAINS SHALL CLEAR  SHALL CLEAR SHALL CLEAR  CLEAR CLEAR ALL HOUSE SEWER LATERALS BY A MINIMUM OF 1.0 FOOT  HOUSE SEWER LATERALS BY A MINIMUM OF 1.0 FOOT HOUSE SEWER LATERALS BY A MINIMUM OF 1.0 FOOT  SEWER LATERALS BY A MINIMUM OF 1.0 FOOT SEWER LATERALS BY A MINIMUM OF 1.0 FOOT  LATERALS BY A MINIMUM OF 1.0 FOOT LATERALS BY A MINIMUM OF 1.0 FOOT  BY A MINIMUM OF 1.0 FOOT BY A MINIMUM OF 1.0 FOOT  A MINIMUM OF 1.0 FOOT A MINIMUM OF 1.0 FOOT  MINIMUM OF 1.0 FOOT MINIMUM OF 1.0 FOOT  OF 1.0 FOOT OF 1.0 FOOT  1.0 FOOT 1.0 FOOT  FOOT FOOT VERTICAL CLEARANCE (PER CWD-015 AND CWD-023). 10. WATER METER BOXES AND FIRE HYDRANTS SHALL BE PLACED AT WATER METER BOXES AND FIRE HYDRANTS SHALL BE PLACED AT  METER BOXES AND FIRE HYDRANTS SHALL BE PLACED AT METER BOXES AND FIRE HYDRANTS SHALL BE PLACED AT  BOXES AND FIRE HYDRANTS SHALL BE PLACED AT BOXES AND FIRE HYDRANTS SHALL BE PLACED AT  AND FIRE HYDRANTS SHALL BE PLACED AT AND FIRE HYDRANTS SHALL BE PLACED AT  FIRE HYDRANTS SHALL BE PLACED AT FIRE HYDRANTS SHALL BE PLACED AT  HYDRANTS SHALL BE PLACED AT HYDRANTS SHALL BE PLACED AT  SHALL BE PLACED AT SHALL BE PLACED AT  BE PLACED AT BE PLACED AT  PLACED AT PLACED AT  AT AT CURB SITE LOCATIONS. THE CONTRACTOR SHALL ADJUST THE  SITE LOCATIONS. THE CONTRACTOR SHALL ADJUST THE SITE LOCATIONS. THE CONTRACTOR SHALL ADJUST THE  LOCATIONS. THE CONTRACTOR SHALL ADJUST THE LOCATIONS. THE CONTRACTOR SHALL ADJUST THE  THE CONTRACTOR SHALL ADJUST THE THE CONTRACTOR SHALL ADJUST THE  CONTRACTOR SHALL ADJUST THE CONTRACTOR SHALL ADJUST THE  SHALL ADJUST THE SHALL ADJUST THE  ADJUST THE ADJUST THE  THE THE METER BOXES TO SIDEWALK GRADE AFTER THE SIDEWALKS HAVE  BOXES TO SIDEWALK GRADE AFTER THE SIDEWALKS HAVE BOXES TO SIDEWALK GRADE AFTER THE SIDEWALKS HAVE  TO SIDEWALK GRADE AFTER THE SIDEWALKS HAVE TO SIDEWALK GRADE AFTER THE SIDEWALKS HAVE  SIDEWALK GRADE AFTER THE SIDEWALKS HAVE SIDEWALK GRADE AFTER THE SIDEWALKS HAVE  GRADE AFTER THE SIDEWALKS HAVE GRADE AFTER THE SIDEWALKS HAVE  AFTER THE SIDEWALKS HAVE AFTER THE SIDEWALKS HAVE  THE SIDEWALKS HAVE THE SIDEWALKS HAVE  SIDEWALKS HAVE SIDEWALKS HAVE  HAVE HAVE BEEN POURED. WATER METER BOXES SHALL NOT BE LOCATED IN  POURED. WATER METER BOXES SHALL NOT BE LOCATED IN POURED. WATER METER BOXES SHALL NOT BE LOCATED IN  WATER METER BOXES SHALL NOT BE LOCATED IN WATER METER BOXES SHALL NOT BE LOCATED IN  METER BOXES SHALL NOT BE LOCATED IN METER BOXES SHALL NOT BE LOCATED IN  BOXES SHALL NOT BE LOCATED IN BOXES SHALL NOT BE LOCATED IN  SHALL NOT BE LOCATED IN SHALL NOT BE LOCATED IN  NOT BE LOCATED IN NOT BE LOCATED IN  BE LOCATED IN BE LOCATED IN  LOCATED IN LOCATED IN  IN IN DRIVEWAYS. 11. A MATERIAL LIST, PER WATER DIVISION SPECIFICATION NO. A MATERIAL LIST, PER WATER DIVISION SPECIFICATION NO.  MATERIAL LIST, PER WATER DIVISION SPECIFICATION NO. MATERIAL LIST, PER WATER DIVISION SPECIFICATION NO.  LIST, PER WATER DIVISION SPECIFICATION NO. LIST, PER WATER DIVISION SPECIFICATION NO.  PER WATER DIVISION SPECIFICATION NO. PER WATER DIVISION SPECIFICATION NO.  WATER DIVISION SPECIFICATION NO. WATER DIVISION SPECIFICATION NO.  DIVISION SPECIFICATION NO. DIVISION SPECIFICATION NO.  SPECIFICATION NO. SPECIFICATION NO.  NO. NO. 205, APPENDIX I - APPROVED MATERIAL LIST AND MATERIAL  APPENDIX I - APPROVED MATERIAL LIST AND MATERIAL APPENDIX I - APPROVED MATERIAL LIST AND MATERIAL  I - APPROVED MATERIAL LIST AND MATERIAL I - APPROVED MATERIAL LIST AND MATERIAL  - APPROVED MATERIAL LIST AND MATERIAL - APPROVED MATERIAL LIST AND MATERIAL  APPROVED MATERIAL LIST AND MATERIAL APPROVED MATERIAL LIST AND MATERIAL  MATERIAL LIST AND MATERIAL MATERIAL LIST AND MATERIAL  LIST AND MATERIAL LIST AND MATERIAL  AND MATERIAL AND MATERIAL  MATERIAL MATERIAL CERTIFICATIONS MUST BE SUBMITTED FOR WATER DIVISION  MUST BE SUBMITTED FOR WATER DIVISION MUST BE SUBMITTED FOR WATER DIVISION  BE SUBMITTED FOR WATER DIVISION BE SUBMITTED FOR WATER DIVISION  SUBMITTED FOR WATER DIVISION SUBMITTED FOR WATER DIVISION  FOR WATER DIVISION FOR WATER DIVISION  WATER DIVISION WATER DIVISION  DIVISION DIVISION APPROVAL PRIOR TO INSTALLATION. 12. THE CONTRACTOR MAY BEGIN CONSTRUCTION ONLY AFTER A THE CONTRACTOR MAY BEGIN CONSTRUCTION ONLY AFTER A  CONTRACTOR MAY BEGIN CONSTRUCTION ONLY AFTER A CONTRACTOR MAY BEGIN CONSTRUCTION ONLY AFTER A  MAY BEGIN CONSTRUCTION ONLY AFTER A MAY BEGIN CONSTRUCTION ONLY AFTER A  BEGIN CONSTRUCTION ONLY AFTER A BEGIN CONSTRUCTION ONLY AFTER A  CONSTRUCTION ONLY AFTER A CONSTRUCTION ONLY AFTER A  ONLY AFTER A ONLY AFTER A  AFTER A AFTER A  A A PRECONSTRUCTION MEETING IS HELD WITH THE WATER DIVISION  MEETING IS HELD WITH THE WATER DIVISION MEETING IS HELD WITH THE WATER DIVISION  IS HELD WITH THE WATER DIVISION IS HELD WITH THE WATER DIVISION  HELD WITH THE WATER DIVISION HELD WITH THE WATER DIVISION  WITH THE WATER DIVISION WITH THE WATER DIVISION  THE WATER DIVISION THE WATER DIVISION  WATER DIVISION WATER DIVISION  DIVISION DIVISION ENGINEERING STAFF. CONTACT WATER CONTRACT ADMINISTRATION  STAFF. CONTACT WATER CONTRACT ADMINISTRATION STAFF. CONTACT WATER CONTRACT ADMINISTRATION  CONTACT WATER CONTRACT ADMINISTRATION CONTACT WATER CONTRACT ADMINISTRATION  WATER CONTRACT ADMINISTRATION WATER CONTRACT ADMINISTRATION  CONTRACT ADMINISTRATION CONTRACT ADMINISTRATION  ADMINISTRATION ADMINISTRATION AT 951-826-5482, AT LEAST ONE WEEK PRIOR TO THE PLANNED  951-826-5482, AT LEAST ONE WEEK PRIOR TO THE PLANNED 951-826-5482, AT LEAST ONE WEEK PRIOR TO THE PLANNED  AT LEAST ONE WEEK PRIOR TO THE PLANNED AT LEAST ONE WEEK PRIOR TO THE PLANNED  LEAST ONE WEEK PRIOR TO THE PLANNED LEAST ONE WEEK PRIOR TO THE PLANNED  ONE WEEK PRIOR TO THE PLANNED ONE WEEK PRIOR TO THE PLANNED  WEEK PRIOR TO THE PLANNED WEEK PRIOR TO THE PLANNED  PRIOR TO THE PLANNED PRIOR TO THE PLANNED  TO THE PLANNED TO THE PLANNED  THE PLANNED THE PLANNED  PLANNED PLANNED START OF CONSTRUCTION OF THE WATERLINES TO ARRANGE THIS  OF CONSTRUCTION OF THE WATERLINES TO ARRANGE THIS OF CONSTRUCTION OF THE WATERLINES TO ARRANGE THIS  CONSTRUCTION OF THE WATERLINES TO ARRANGE THIS CONSTRUCTION OF THE WATERLINES TO ARRANGE THIS  OF THE WATERLINES TO ARRANGE THIS OF THE WATERLINES TO ARRANGE THIS  THE WATERLINES TO ARRANGE THIS THE WATERLINES TO ARRANGE THIS  WATERLINES TO ARRANGE THIS WATERLINES TO ARRANGE THIS  TO ARRANGE THIS TO ARRANGE THIS  ARRANGE THIS ARRANGE THIS  THIS THIS MEETING. 13. THE CONTRACTOR SHALL CALL IN A LOCATION REQUEST TO THE CONTRACTOR SHALL CALL IN A LOCATION REQUEST TO  CONTRACTOR SHALL CALL IN A LOCATION REQUEST TO CONTRACTOR SHALL CALL IN A LOCATION REQUEST TO  SHALL CALL IN A LOCATION REQUEST TO SHALL CALL IN A LOCATION REQUEST TO  CALL IN A LOCATION REQUEST TO CALL IN A LOCATION REQUEST TO  IN A LOCATION REQUEST TO IN A LOCATION REQUEST TO  A LOCATION REQUEST TO A LOCATION REQUEST TO  LOCATION REQUEST TO LOCATION REQUEST TO  REQUEST TO REQUEST TO  TO TO UNDERGROUND SERVICE ALERT (USA), DIAL 811, TWO WORKING  SERVICE ALERT (USA), DIAL 811, TWO WORKING SERVICE ALERT (USA), DIAL 811, TWO WORKING  ALERT (USA), DIAL 811, TWO WORKING ALERT (USA), DIAL 811, TWO WORKING  (USA), DIAL 811, TWO WORKING (USA), DIAL 811, TWO WORKING  DIAL 811, TWO WORKING DIAL 811, TWO WORKING  811, TWO WORKING 811, TWO WORKING  TWO WORKING TWO WORKING  WORKING WORKING DAYS BEFORE DIGGING. NO STREET OPENING PERMIT WILL BE  BEFORE DIGGING. NO STREET OPENING PERMIT WILL BE BEFORE DIGGING. NO STREET OPENING PERMIT WILL BE  DIGGING. NO STREET OPENING PERMIT WILL BE DIGGING. NO STREET OPENING PERMIT WILL BE  NO STREET OPENING PERMIT WILL BE NO STREET OPENING PERMIT WILL BE  STREET OPENING PERMIT WILL BE STREET OPENING PERMIT WILL BE  OPENING PERMIT WILL BE OPENING PERMIT WILL BE  PERMIT WILL BE PERMIT WILL BE  WILL BE WILL BE  BE BE ISSUED BY THE PUBLIC WORKS DEPARTMENT INVOLVING  BY THE PUBLIC WORKS DEPARTMENT INVOLVING BY THE PUBLIC WORKS DEPARTMENT INVOLVING  THE PUBLIC WORKS DEPARTMENT INVOLVING THE PUBLIC WORKS DEPARTMENT INVOLVING  PUBLIC WORKS DEPARTMENT INVOLVING PUBLIC WORKS DEPARTMENT INVOLVING  WORKS DEPARTMENT INVOLVING WORKS DEPARTMENT INVOLVING  DEPARTMENT INVOLVING DEPARTMENT INVOLVING  INVOLVING INVOLVING EXCAVATION FOR UNDERGROUND FACILITIES UNLESS THE  FOR UNDERGROUND FACILITIES UNLESS THE FOR UNDERGROUND FACILITIES UNLESS THE  UNDERGROUND FACILITIES UNLESS THE UNDERGROUND FACILITIES UNLESS THE  FACILITIES UNLESS THE FACILITIES UNLESS THE  UNLESS THE UNLESS THE  THE THE APPLICANT HAS BEEN PROVIDED AN INQUIRY IDENTIFICATION  HAS BEEN PROVIDED AN INQUIRY IDENTIFICATION HAS BEEN PROVIDED AN INQUIRY IDENTIFICATION  BEEN PROVIDED AN INQUIRY IDENTIFICATION BEEN PROVIDED AN INQUIRY IDENTIFICATION  PROVIDED AN INQUIRY IDENTIFICATION PROVIDED AN INQUIRY IDENTIFICATION  AN INQUIRY IDENTIFICATION AN INQUIRY IDENTIFICATION  INQUIRY IDENTIFICATION INQUIRY IDENTIFICATION  IDENTIFICATION IDENTIFICATION NUMBER BY USA. ALL NECESSARY PERMITS SHALL BE TAKEN OUT  BY USA. ALL NECESSARY PERMITS SHALL BE TAKEN OUT BY USA. ALL NECESSARY PERMITS SHALL BE TAKEN OUT  USA. ALL NECESSARY PERMITS SHALL BE TAKEN OUT USA. ALL NECESSARY PERMITS SHALL BE TAKEN OUT  ALL NECESSARY PERMITS SHALL BE TAKEN OUT ALL NECESSARY PERMITS SHALL BE TAKEN OUT  NECESSARY PERMITS SHALL BE TAKEN OUT NECESSARY PERMITS SHALL BE TAKEN OUT  PERMITS SHALL BE TAKEN OUT PERMITS SHALL BE TAKEN OUT  SHALL BE TAKEN OUT SHALL BE TAKEN OUT  BE TAKEN OUT BE TAKEN OUT  TAKEN OUT TAKEN OUT  OUT OUT BY THE CONSTRUCTION CONTRACTOR. A STREET OPENING PERMIT,  THE CONSTRUCTION CONTRACTOR. A STREET OPENING PERMIT, THE CONSTRUCTION CONTRACTOR. A STREET OPENING PERMIT,  CONSTRUCTION CONTRACTOR. A STREET OPENING PERMIT, CONSTRUCTION CONTRACTOR. A STREET OPENING PERMIT,  CONTRACTOR. A STREET OPENING PERMIT, CONTRACTOR. A STREET OPENING PERMIT,  A STREET OPENING PERMIT, A STREET OPENING PERMIT,  STREET OPENING PERMIT, STREET OPENING PERMIT,  OPENING PERMIT, OPENING PERMIT,  PERMIT, PERMIT, ISSUED BY THE PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE  BY THE PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE BY THE PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE  THE PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE THE PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE  PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE PUBLIC WORKS DEPARTMENT, OR A RIVERSIDE  WORKS DEPARTMENT, OR A RIVERSIDE WORKS DEPARTMENT, OR A RIVERSIDE  DEPARTMENT, OR A RIVERSIDE DEPARTMENT, OR A RIVERSIDE  OR A RIVERSIDE OR A RIVERSIDE  A RIVERSIDE A RIVERSIDE  RIVERSIDE RIVERSIDE COUNTY ENCROACHMENT PERMIT, DEPENDING UPON JURISDICTION,  ENCROACHMENT PERMIT, DEPENDING UPON JURISDICTION, ENCROACHMENT PERMIT, DEPENDING UPON JURISDICTION,  PERMIT, DEPENDING UPON JURISDICTION, PERMIT, DEPENDING UPON JURISDICTION,  DEPENDING UPON JURISDICTION, DEPENDING UPON JURISDICTION,  UPON JURISDICTION, UPON JURISDICTION,  JURISDICTION, JURISDICTION, IS REQUIRED PRIOR TO THE START OF CONSTRUCTION. 14. THE CONTRACTOR SHALL POTHOLE EXISTING UTILITIES, PRIOR TO THE CONTRACTOR SHALL POTHOLE EXISTING UTILITIES, PRIOR TO  CONTRACTOR SHALL POTHOLE EXISTING UTILITIES, PRIOR TO CONTRACTOR SHALL POTHOLE EXISTING UTILITIES, PRIOR TO  SHALL POTHOLE EXISTING UTILITIES, PRIOR TO SHALL POTHOLE EXISTING UTILITIES, PRIOR TO  POTHOLE EXISTING UTILITIES, PRIOR TO POTHOLE EXISTING UTILITIES, PRIOR TO  EXISTING UTILITIES, PRIOR TO EXISTING UTILITIES, PRIOR TO  UTILITIES, PRIOR TO UTILITIES, PRIOR TO  PRIOR TO PRIOR TO  TO TO CONSTRUCTION, TO DETERMINE THE DEPTH OF COVER. THE WATER  TO DETERMINE THE DEPTH OF COVER. THE WATER TO DETERMINE THE DEPTH OF COVER. THE WATER  DETERMINE THE DEPTH OF COVER. THE WATER DETERMINE THE DEPTH OF COVER. THE WATER  THE DEPTH OF COVER. THE WATER THE DEPTH OF COVER. THE WATER  DEPTH OF COVER. THE WATER DEPTH OF COVER. THE WATER  OF COVER. THE WATER OF COVER. THE WATER  COVER. THE WATER COVER. THE WATER  THE WATER THE WATER  WATER WATER MAIN SHALL BE INSTALLED WITH THE REQUIRED VERTICAL  SHALL BE INSTALLED WITH THE REQUIRED VERTICAL SHALL BE INSTALLED WITH THE REQUIRED VERTICAL  BE INSTALLED WITH THE REQUIRED VERTICAL BE INSTALLED WITH THE REQUIRED VERTICAL  INSTALLED WITH THE REQUIRED VERTICAL INSTALLED WITH THE REQUIRED VERTICAL  WITH THE REQUIRED VERTICAL WITH THE REQUIRED VERTICAL  THE REQUIRED VERTICAL THE REQUIRED VERTICAL  REQUIRED VERTICAL REQUIRED VERTICAL  VERTICAL VERTICAL CLEARANCE. IF INSUFFICIENT COVER EXISTS, THE CONTRACTOR  IF INSUFFICIENT COVER EXISTS, THE CONTRACTOR IF INSUFFICIENT COVER EXISTS, THE CONTRACTOR  INSUFFICIENT COVER EXISTS, THE CONTRACTOR INSUFFICIENT COVER EXISTS, THE CONTRACTOR  COVER EXISTS, THE CONTRACTOR COVER EXISTS, THE CONTRACTOR  EXISTS, THE CONTRACTOR EXISTS, THE CONTRACTOR  THE CONTRACTOR THE CONTRACTOR  CONTRACTOR CONTRACTOR SHALL CONTACT THE PRIVATE ENGINEER WHO SIGNED THE PLAN TO  CONTACT THE PRIVATE ENGINEER WHO SIGNED THE PLAN TO CONTACT THE PRIVATE ENGINEER WHO SIGNED THE PLAN TO  THE PRIVATE ENGINEER WHO SIGNED THE PLAN TO THE PRIVATE ENGINEER WHO SIGNED THE PLAN TO  PRIVATE ENGINEER WHO SIGNED THE PLAN TO PRIVATE ENGINEER WHO SIGNED THE PLAN TO  ENGINEER WHO SIGNED THE PLAN TO ENGINEER WHO SIGNED THE PLAN TO  WHO SIGNED THE PLAN TO WHO SIGNED THE PLAN TO  SIGNED THE PLAN TO SIGNED THE PLAN TO  THE PLAN TO THE PLAN TO  PLAN TO PLAN TO  TO TO DETERMINE AN ACCEPTABLE SOLUTION. 15. THE CONTRACTOR SHALL REQUEST WATER DIVISION INSPECTION THE CONTRACTOR SHALL REQUEST WATER DIVISION INSPECTION  CONTRACTOR SHALL REQUEST WATER DIVISION INSPECTION CONTRACTOR SHALL REQUEST WATER DIVISION INSPECTION  SHALL REQUEST WATER DIVISION INSPECTION SHALL REQUEST WATER DIVISION INSPECTION  REQUEST WATER DIVISION INSPECTION REQUEST WATER DIVISION INSPECTION  WATER DIVISION INSPECTION WATER DIVISION INSPECTION  DIVISION INSPECTION DIVISION INSPECTION  INSPECTION INSPECTION TWO WORKING DAYS PRIOR TO TRENCHING. PLANS AND  WORKING DAYS PRIOR TO TRENCHING. PLANS AND WORKING DAYS PRIOR TO TRENCHING. PLANS AND  DAYS PRIOR TO TRENCHING. PLANS AND DAYS PRIOR TO TRENCHING. PLANS AND  PRIOR TO TRENCHING. PLANS AND PRIOR TO TRENCHING. PLANS AND  TO TRENCHING. PLANS AND TO TRENCHING. PLANS AND  TRENCHING. PLANS AND TRENCHING. PLANS AND  PLANS AND PLANS AND  AND AND SPECIFICATIONS SHALL BE ON-SITE AT ALL TIMES. 16. WATER MAINS SHALL BE SAND BEDDED IN ACCORDANCE WITH WATER MAINS SHALL BE SAND BEDDED IN ACCORDANCE WITH  MAINS SHALL BE SAND BEDDED IN ACCORDANCE WITH MAINS SHALL BE SAND BEDDED IN ACCORDANCE WITH  SHALL BE SAND BEDDED IN ACCORDANCE WITH SHALL BE SAND BEDDED IN ACCORDANCE WITH  BE SAND BEDDED IN ACCORDANCE WITH BE SAND BEDDED IN ACCORDANCE WITH  SAND BEDDED IN ACCORDANCE WITH SAND BEDDED IN ACCORDANCE WITH  BEDDED IN ACCORDANCE WITH BEDDED IN ACCORDANCE WITH  IN ACCORDANCE WITH IN ACCORDANCE WITH  ACCORDANCE WITH ACCORDANCE WITH  WITH WITH CWD-040 AND PER PART 3, SECTION 306-1.2.1 OF THE  AND PER PART 3, SECTION 306-1.2.1 OF THE AND PER PART 3, SECTION 306-1.2.1 OF THE  PER PART 3, SECTION 306-1.2.1 OF THE PER PART 3, SECTION 306-1.2.1 OF THE  PART 3, SECTION 306-1.2.1 OF THE PART 3, SECTION 306-1.2.1 OF THE  3, SECTION 306-1.2.1 OF THE 3, SECTION 306-1.2.1 OF THE  SECTION 306-1.2.1 OF THE SECTION 306-1.2.1 OF THE  306-1.2.1 OF THE 306-1.2.1 OF THE  OF THE OF THE  THE THE SPECIFICATION 205. 17. THE CONTRACTOR SHALL NOT BACKFILL ANY TRENCHES UNTIL THE CONTRACTOR SHALL NOT BACKFILL ANY TRENCHES UNTIL  CONTRACTOR SHALL NOT BACKFILL ANY TRENCHES UNTIL CONTRACTOR SHALL NOT BACKFILL ANY TRENCHES UNTIL  SHALL NOT BACKFILL ANY TRENCHES UNTIL SHALL NOT BACKFILL ANY TRENCHES UNTIL  NOT BACKFILL ANY TRENCHES UNTIL NOT BACKFILL ANY TRENCHES UNTIL  BACKFILL ANY TRENCHES UNTIL BACKFILL ANY TRENCHES UNTIL  ANY TRENCHES UNTIL ANY TRENCHES UNTIL  TRENCHES UNTIL TRENCHES UNTIL  UNTIL UNTIL CONTRACTOR HAS OBTAINED AS- BUILT STATIONING ON ALL  HAS OBTAINED AS- BUILT STATIONING ON ALL HAS OBTAINED AS- BUILT STATIONING ON ALL  OBTAINED AS- BUILT STATIONING ON ALL OBTAINED AS- BUILT STATIONING ON ALL  AS- BUILT STATIONING ON ALL AS- BUILT STATIONING ON ALL  BUILT STATIONING ON ALL BUILT STATIONING ON ALL  STATIONING ON ALL STATIONING ON ALL  ON ALL ON ALL  ALL ALL FITTINGS AND APPURTENANCES. PRESSURE TESTING WILL NOT BE  AND APPURTENANCES. PRESSURE TESTING WILL NOT BE AND APPURTENANCES. PRESSURE TESTING WILL NOT BE  APPURTENANCES. PRESSURE TESTING WILL NOT BE APPURTENANCES. PRESSURE TESTING WILL NOT BE  PRESSURE TESTING WILL NOT BE PRESSURE TESTING WILL NOT BE  TESTING WILL NOT BE TESTING WILL NOT BE  WILL NOT BE WILL NOT BE  NOT BE NOT BE  BE BE ALLOWED UNTIL “AS-BUILTS,” SUBMITTED BY THE  UNTIL “AS-BUILTS,” SUBMITTED BY THE UNTIL “AS-BUILTS,” SUBMITTED BY THE  “AS-BUILTS,” SUBMITTED BY THE AS-BUILTS,” SUBMITTED BY THE  SUBMITTED BY THE SUBMITTED BY THE  BY THE BY THE  THE THE CONTRACTOR, HAVE BEEN APPROVED BY THE WATER DIVISION. A. THE CONTRACTOR SHALL BULKHEAD MAINS, PLACE AND COMPACT THE CONTRACTOR SHALL BULKHEAD MAINS, PLACE AND COMPACT  CONTRACTOR SHALL BULKHEAD MAINS, PLACE AND COMPACT CONTRACTOR SHALL BULKHEAD MAINS, PLACE AND COMPACT  SHALL BULKHEAD MAINS, PLACE AND COMPACT SHALL BULKHEAD MAINS, PLACE AND COMPACT  BULKHEAD MAINS, PLACE AND COMPACT BULKHEAD MAINS, PLACE AND COMPACT  MAINS, PLACE AND COMPACT MAINS, PLACE AND COMPACT  PLACE AND COMPACT PLACE AND COMPACT  AND COMPACT AND COMPACT  COMPACT COMPACT BACKFILL, TEST, STERILIZE AND PASS BACTERIOLOGICAL  TEST, STERILIZE AND PASS BACTERIOLOGICAL TEST, STERILIZE AND PASS BACTERIOLOGICAL  STERILIZE AND PASS BACTERIOLOGICAL STERILIZE AND PASS BACTERIOLOGICAL  AND PASS BACTERIOLOGICAL AND PASS BACTERIOLOGICAL  PASS BACTERIOLOGICAL PASS BACTERIOLOGICAL  BACTERIOLOGICAL BACTERIOLOGICAL TESTING BEFORE ANY TIE-INS ARE MADE TO THE CITY SYSTEM.  BEFORE ANY TIE-INS ARE MADE TO THE CITY SYSTEM. BEFORE ANY TIE-INS ARE MADE TO THE CITY SYSTEM.  ANY TIE-INS ARE MADE TO THE CITY SYSTEM. ANY TIE-INS ARE MADE TO THE CITY SYSTEM.  TIE-INS ARE MADE TO THE CITY SYSTEM. TIE-INS ARE MADE TO THE CITY SYSTEM.  ARE MADE TO THE CITY SYSTEM. ARE MADE TO THE CITY SYSTEM.  MADE TO THE CITY SYSTEM. MADE TO THE CITY SYSTEM.  TO THE CITY SYSTEM. TO THE CITY SYSTEM.  THE CITY SYSTEM. THE CITY SYSTEM.  CITY SYSTEM. CITY SYSTEM.  SYSTEM. SYSTEM. CITY FORCES WILL MAKE THE FINAL SYSTEM CONNECTIONS FROM  FORCES WILL MAKE THE FINAL SYSTEM CONNECTIONS FROM FORCES WILL MAKE THE FINAL SYSTEM CONNECTIONS FROM  WILL MAKE THE FINAL SYSTEM CONNECTIONS FROM WILL MAKE THE FINAL SYSTEM CONNECTIONS FROM  MAKE THE FINAL SYSTEM CONNECTIONS FROM MAKE THE FINAL SYSTEM CONNECTIONS FROM  THE FINAL SYSTEM CONNECTIONS FROM THE FINAL SYSTEM CONNECTIONS FROM  FINAL SYSTEM CONNECTIONS FROM FINAL SYSTEM CONNECTIONS FROM  SYSTEM CONNECTIONS FROM SYSTEM CONNECTIONS FROM  CONNECTIONS FROM CONNECTIONS FROM  FROM FROM THE EXISTING MAIN. NO CONNECTIONS WILL BE MADE UNTIL  EXISTING MAIN. NO CONNECTIONS WILL BE MADE UNTIL EXISTING MAIN. NO CONNECTIONS WILL BE MADE UNTIL  MAIN. NO CONNECTIONS WILL BE MADE UNTIL MAIN. NO CONNECTIONS WILL BE MADE UNTIL  NO CONNECTIONS WILL BE MADE UNTIL NO CONNECTIONS WILL BE MADE UNTIL  CONNECTIONS WILL BE MADE UNTIL CONNECTIONS WILL BE MADE UNTIL  WILL BE MADE UNTIL WILL BE MADE UNTIL  BE MADE UNTIL BE MADE UNTIL  MADE UNTIL MADE UNTIL  UNTIL UNTIL ALL TESTING IS COMPLETE AND WRITTEN PASSING  TESTING IS COMPLETE AND WRITTEN PASSING TESTING IS COMPLETE AND WRITTEN PASSING  IS COMPLETE AND WRITTEN PASSING IS COMPLETE AND WRITTEN PASSING  COMPLETE AND WRITTEN PASSING COMPLETE AND WRITTEN PASSING  AND WRITTEN PASSING AND WRITTEN PASSING  WRITTEN PASSING WRITTEN PASSING  PASSING PASSING BACTERIOLOGICAL TEST RESULTS HAVE BEEN SUBMITTED TO THE  TEST RESULTS HAVE BEEN SUBMITTED TO THE TEST RESULTS HAVE BEEN SUBMITTED TO THE  RESULTS HAVE BEEN SUBMITTED TO THE RESULTS HAVE BEEN SUBMITTED TO THE  HAVE BEEN SUBMITTED TO THE HAVE BEEN SUBMITTED TO THE  BEEN SUBMITTED TO THE BEEN SUBMITTED TO THE  SUBMITTED TO THE SUBMITTED TO THE  TO THE TO THE  THE THE WATER DIVISION. B. PRESSURE TESTING SHALL BE CONDUCTED AFTER THE TRENCH PRESSURE TESTING SHALL BE CONDUCTED AFTER THE TRENCH  TESTING SHALL BE CONDUCTED AFTER THE TRENCH TESTING SHALL BE CONDUCTED AFTER THE TRENCH  SHALL BE CONDUCTED AFTER THE TRENCH SHALL BE CONDUCTED AFTER THE TRENCH  BE CONDUCTED AFTER THE TRENCH BE CONDUCTED AFTER THE TRENCH  CONDUCTED AFTER THE TRENCH CONDUCTED AFTER THE TRENCH  AFTER THE TRENCH AFTER THE TRENCH  THE TRENCH THE TRENCH  TRENCH TRENCH BACKFILL HAS PASSED THE REQUIRED COMPACTION TESTS.  HAS PASSED THE REQUIRED COMPACTION TESTS. HAS PASSED THE REQUIRED COMPACTION TESTS.  PASSED THE REQUIRED COMPACTION TESTS. PASSED THE REQUIRED COMPACTION TESTS.  THE REQUIRED COMPACTION TESTS. THE REQUIRED COMPACTION TESTS.  REQUIRED COMPACTION TESTS. REQUIRED COMPACTION TESTS.  COMPACTION TESTS. COMPACTION TESTS.  TESTS. TESTS. HYDRO TEST PRESSURE SHALL BE 200 PSI FOR TWO HOURS. THE  TEST PRESSURE SHALL BE 200 PSI FOR TWO HOURS. THE TEST PRESSURE SHALL BE 200 PSI FOR TWO HOURS. THE  PRESSURE SHALL BE 200 PSI FOR TWO HOURS. THE PRESSURE SHALL BE 200 PSI FOR TWO HOURS. THE  SHALL BE 200 PSI FOR TWO HOURS. THE SHALL BE 200 PSI FOR TWO HOURS. THE  BE 200 PSI FOR TWO HOURS. THE BE 200 PSI FOR TWO HOURS. THE  200 PSI FOR TWO HOURS. THE 200 PSI FOR TWO HOURS. THE  PSI FOR TWO HOURS. THE PSI FOR TWO HOURS. THE  FOR TWO HOURS. THE FOR TWO HOURS. THE  TWO HOURS. THE TWO HOURS. THE  HOURS. THE HOURS. THE  THE THE LEAKAGE LIMIT IS 15 GALLONS PER INCH DIAMETER PER MILE,  LIMIT IS 15 GALLONS PER INCH DIAMETER PER MILE, LIMIT IS 15 GALLONS PER INCH DIAMETER PER MILE,  IS 15 GALLONS PER INCH DIAMETER PER MILE, IS 15 GALLONS PER INCH DIAMETER PER MILE,  15 GALLONS PER INCH DIAMETER PER MILE, 15 GALLONS PER INCH DIAMETER PER MILE,  GALLONS PER INCH DIAMETER PER MILE, GALLONS PER INCH DIAMETER PER MILE,  PER INCH DIAMETER PER MILE, PER INCH DIAMETER PER MILE,  INCH DIAMETER PER MILE, INCH DIAMETER PER MILE,  DIAMETER PER MILE, DIAMETER PER MILE,  PER MILE, PER MILE,  MILE, MILE, PER 24 HOURS FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR  24 HOURS FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR 24 HOURS FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR  HOURS FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR HOURS FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR  FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR  DIP PIPE. NO LEAKAGE IS ALLOWED FOR DIP PIPE. NO LEAKAGE IS ALLOWED FOR  PIPE. NO LEAKAGE IS ALLOWED FOR PIPE. NO LEAKAGE IS ALLOWED FOR  NO LEAKAGE IS ALLOWED FOR NO LEAKAGE IS ALLOWED FOR  LEAKAGE IS ALLOWED FOR LEAKAGE IS ALLOWED FOR  IS ALLOWED FOR IS ALLOWED FOR  ALLOWED FOR ALLOWED FOR  FOR FOR WELDED STEEL PIPE. C. CHLORINATION SHALL BE PERFORMED PER PART 7, SECTION CHLORINATION SHALL BE PERFORMED PER PART 7, SECTION  SHALL BE PERFORMED PER PART 7, SECTION SHALL BE PERFORMED PER PART 7, SECTION  BE PERFORMED PER PART 7, SECTION BE PERFORMED PER PART 7, SECTION  PERFORMED PER PART 7, SECTION PERFORMED PER PART 7, SECTION  PER PART 7, SECTION PER PART 7, SECTION  PART 7, SECTION PART 7, SECTION  7, SECTION 7, SECTION  SECTION SECTION 700-5 OF SPECIFICATION 205. GAS CHLORINATION WILL NOT  OF SPECIFICATION 205. GAS CHLORINATION WILL NOT OF SPECIFICATION 205. GAS CHLORINATION WILL NOT  SPECIFICATION 205. GAS CHLORINATION WILL NOT SPECIFICATION 205. GAS CHLORINATION WILL NOT  205. GAS CHLORINATION WILL NOT 205. GAS CHLORINATION WILL NOT  GAS CHLORINATION WILL NOT GAS CHLORINATION WILL NOT  CHLORINATION WILL NOT CHLORINATION WILL NOT  WILL NOT WILL NOT  NOT NOT BE ALLOWED. AFTER THE MINIMUM CHLORINATION CONTACT TIME,  ALLOWED. AFTER THE MINIMUM CHLORINATION CONTACT TIME, ALLOWED. AFTER THE MINIMUM CHLORINATION CONTACT TIME, . AFTER THE MINIMUM CHLORINATION CONTACT TIME,  AFTER THE MINIMUM CHLORINATION CONTACT TIME, AFTER THE MINIMUM CHLORINATION CONTACT TIME,  THE MINIMUM CHLORINATION CONTACT TIME, THE MINIMUM CHLORINATION CONTACT TIME,  MINIMUM CHLORINATION CONTACT TIME, MINIMUM CHLORINATION CONTACT TIME,  CHLORINATION CONTACT TIME, CHLORINATION CONTACT TIME,  CONTACT TIME, CONTACT TIME,  TIME, TIME, THE CONTRACTOR SHALL DECHLORINATE THE TEST WATER IN  CONTRACTOR SHALL DECHLORINATE THE TEST WATER IN CONTRACTOR SHALL DECHLORINATE THE TEST WATER IN  SHALL DECHLORINATE THE TEST WATER IN SHALL DECHLORINATE THE TEST WATER IN  DECHLORINATE THE TEST WATER IN DECHLORINATE THE TEST WATER IN  THE TEST WATER IN THE TEST WATER IN  TEST WATER IN TEST WATER IN  WATER IN WATER IN  IN IN ACCORDANCE WITH THE CALIFORNIA REGIONAL WATER QUALITY  WITH THE CALIFORNIA REGIONAL WATER QUALITY WITH THE CALIFORNIA REGIONAL WATER QUALITY  THE CALIFORNIA REGIONAL WATER QUALITY THE CALIFORNIA REGIONAL WATER QUALITY  CALIFORNIA REGIONAL WATER QUALITY CALIFORNIA REGIONAL WATER QUALITY  REGIONAL WATER QUALITY REGIONAL WATER QUALITY  WATER QUALITY WATER QUALITY  QUALITY QUALITY CONTROL BOARD, SANTA ANA REGION ORDER NO. 98-67 AND  BOARD, SANTA ANA REGION ORDER NO. 98-67 AND BOARD, SANTA ANA REGION ORDER NO. 98-67 AND  SANTA ANA REGION ORDER NO. 98-67 AND SANTA ANA REGION ORDER NO. 98-67 AND  ANA REGION ORDER NO. 98-67 AND ANA REGION ORDER NO. 98-67 AND  REGION ORDER NO. 98-67 AND REGION ORDER NO. 98-67 AND  ORDER NO. 98-67 AND ORDER NO. 98-67 AND  NO. 98-67 AND NO. 98-67 AND  98-67 AND 98-67 AND  AND AND NATIONAL POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES)  POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES) POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES)  DISCHARGE ELIMINATION SYSTEM (NPDES) DISCHARGE ELIMINATION SYSTEM (NPDES)  ELIMINATION SYSTEM (NPDES) ELIMINATION SYSTEM (NPDES)  SYSTEM (NPDES) SYSTEM (NPDES)  (NPDES) (NPDES) NO. CAG998001. 19. A MINIMUM OF TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER A MINIMUM OF TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER  MINIMUM OF TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER MINIMUM OF TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER  OF TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER OF TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER  TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER TWO BACTERIOLOGICAL TESTS ARE REQUIRED, PER  BACTERIOLOGICAL TESTS ARE REQUIRED, PER BACTERIOLOGICAL TESTS ARE REQUIRED, PER  TESTS ARE REQUIRED, PER TESTS ARE REQUIRED, PER  ARE REQUIRED, PER ARE REQUIRED, PER  REQUIRED, PER REQUIRED, PER  PER PER DAY. APPROXIMATELY ONE SAMPLE SHALL BE TAKEN PER 500 FEET  APPROXIMATELY ONE SAMPLE SHALL BE TAKEN PER 500 FEET APPROXIMATELY ONE SAMPLE SHALL BE TAKEN PER 500 FEET  ONE SAMPLE SHALL BE TAKEN PER 500 FEET ONE SAMPLE SHALL BE TAKEN PER 500 FEET  SAMPLE SHALL BE TAKEN PER 500 FEET SAMPLE SHALL BE TAKEN PER 500 FEET  SHALL BE TAKEN PER 500 FEET SHALL BE TAKEN PER 500 FEET  BE TAKEN PER 500 FEET BE TAKEN PER 500 FEET  TAKEN PER 500 FEET TAKEN PER 500 FEET  PER 500 FEET PER 500 FEET  500 FEET 500 FEET  FEET FEET OF MAIN FOR TWO CONSECUTIVE DAYS. 20. REFER TO CITY OF RIVERSIDE PUBLIC WORKS DEPARTMENT REFER TO CITY OF RIVERSIDE PUBLIC WORKS DEPARTMENT  TO CITY OF RIVERSIDE PUBLIC WORKS DEPARTMENT TO CITY OF RIVERSIDE PUBLIC WORKS DEPARTMENT  CITY OF RIVERSIDE PUBLIC WORKS DEPARTMENT CITY OF RIVERSIDE PUBLIC WORKS DEPARTMENT  OF RIVERSIDE PUBLIC WORKS DEPARTMENT OF RIVERSIDE PUBLIC WORKS DEPARTMENT  RIVERSIDE PUBLIC WORKS DEPARTMENT RIVERSIDE PUBLIC WORKS DEPARTMENT  PUBLIC WORKS DEPARTMENT PUBLIC WORKS DEPARTMENT  WORKS DEPARTMENT WORKS DEPARTMENT  DEPARTMENT DEPARTMENT DRAWINGS (LIST THE R-, S-, AND D- NUMBERS) FOR PROJECT  (LIST THE R-, S-, AND D- NUMBERS) FOR PROJECT (LIST THE R-, S-, AND D- NUMBERS) FOR PROJECT  THE R-, S-, AND D- NUMBERS) FOR PROJECT THE R-, S-, AND D- NUMBERS) FOR PROJECT  R-, S-, AND D- NUMBERS) FOR PROJECT R-, S-, AND D- NUMBERS) FOR PROJECT  S-, AND D- NUMBERS) FOR PROJECT S-, AND D- NUMBERS) FOR PROJECT  AND D- NUMBERS) FOR PROJECT AND D- NUMBERS) FOR PROJECT  D- NUMBERS) FOR PROJECT D- NUMBERS) FOR PROJECT  NUMBERS) FOR PROJECT NUMBERS) FOR PROJECT  FOR PROJECT FOR PROJECT  PROJECT PROJECT COORDINATION. 21. BLUE HYDRANT REFLECTORS ARE REQUIRED FOR EACH HYDRANT. BLUE HYDRANT REFLECTORS ARE REQUIRED FOR EACH HYDRANT. 22. ALL CURBS, GUTTERS, SEWER LINES AND STORM DRAIN LINES ALL CURBS, GUTTERS, SEWER LINES AND STORM DRAIN LINES  CURBS, GUTTERS, SEWER LINES AND STORM DRAIN LINES CURBS, GUTTERS, SEWER LINES AND STORM DRAIN LINES  GUTTERS, SEWER LINES AND STORM DRAIN LINES GUTTERS, SEWER LINES AND STORM DRAIN LINES  SEWER LINES AND STORM DRAIN LINES SEWER LINES AND STORM DRAIN LINES  LINES AND STORM DRAIN LINES LINES AND STORM DRAIN LINES  AND STORM DRAIN LINES AND STORM DRAIN LINES  STORM DRAIN LINES STORM DRAIN LINES  DRAIN LINES DRAIN LINES  LINES LINES MUST BE INSTALLED PRIOR TO BEGINNING ANY WATER LINE  BE INSTALLED PRIOR TO BEGINNING ANY WATER LINE BE INSTALLED PRIOR TO BEGINNING ANY WATER LINE  INSTALLED PRIOR TO BEGINNING ANY WATER LINE INSTALLED PRIOR TO BEGINNING ANY WATER LINE  PRIOR TO BEGINNING ANY WATER LINE PRIOR TO BEGINNING ANY WATER LINE  TO BEGINNING ANY WATER LINE TO BEGINNING ANY WATER LINE  BEGINNING ANY WATER LINE BEGINNING ANY WATER LINE  ANY WATER LINE ANY WATER LINE  WATER LINE WATER LINE  LINE LINE INSTALLATION. 23. ALL PAVING, INCLUDING CITY FORCES WORK, SHALL BE PER THE ALL PAVING, INCLUDING CITY FORCES WORK, SHALL BE PER THE  PAVING, INCLUDING CITY FORCES WORK, SHALL BE PER THE PAVING, INCLUDING CITY FORCES WORK, SHALL BE PER THE  INCLUDING CITY FORCES WORK, SHALL BE PER THE INCLUDING CITY FORCES WORK, SHALL BE PER THE  CITY FORCES WORK, SHALL BE PER THE CITY FORCES WORK, SHALL BE PER THE  FORCES WORK, SHALL BE PER THE FORCES WORK, SHALL BE PER THE  WORK, SHALL BE PER THE WORK, SHALL BE PER THE  SHALL BE PER THE SHALL BE PER THE  BE PER THE BE PER THE  PER THE PER THE  THE THE LATEST EDITION OF THE CITY OF RIVERSIDE PUBLIC WORKS  EDITION OF THE CITY OF RIVERSIDE PUBLIC WORKS EDITION OF THE CITY OF RIVERSIDE PUBLIC WORKS  OF THE CITY OF RIVERSIDE PUBLIC WORKS OF THE CITY OF RIVERSIDE PUBLIC WORKS  THE CITY OF RIVERSIDE PUBLIC WORKS THE CITY OF RIVERSIDE PUBLIC WORKS  CITY OF RIVERSIDE PUBLIC WORKS CITY OF RIVERSIDE PUBLIC WORKS  OF RIVERSIDE PUBLIC WORKS OF RIVERSIDE PUBLIC WORKS  RIVERSIDE PUBLIC WORKS RIVERSIDE PUBLIC WORKS  PUBLIC WORKS PUBLIC WORKS  WORKS WORKS STANDARD 453 AND SHALL BE COMPLETED BY THE DEVELOPER. 
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Appendix C: Existing Conditions Report 

  



EXISTING JUNCTION REPORT

ID Invert Elevation Rim Elevation Depth Head Head Class Pressure Volume Lateral Inflow Total Inflow Flooding

8E31C 701.859985 713.079956 0.30862 702.16864 Below Link Crown 0.133725 0 0 0.260454 0

8E31B 702.390015 712.575317 0.305507 702.695496 Below Link Crown 0.132376 0 0 0.255521 0

8E31AA 702.919983 714.836121 0.302712 703.222717 Below Link Crown 0.131165 0 0 0.253495 0

PROP_1 703.609985 715.5 0.326401 703.936401 Below Link Crown 0.141429 0 0 0.250175 0

8E31A 703.752991 715.879272 0.294174 704.04718 Below Link Crown 0.127466 0 0.043762 0.248677 0

8.00E+31 703.840027 715.879272 0.269318 704.109314 Below Link Crown 0.116696 0 0 0.203576 0

EXIST_1 704.359985 717.043579 0.2651 704.625122 Below Link Crown 0.114868 0 0 0.202752 0

8.00E+32 704.52002 717.043579 0.262788 704.782776 Below Link Crown 0.113866 0 0 0.20253 0



EXISTING PIPE REPORT

ID From ID To ID Type Length Slope Flow Flow Class Depth HGL Velocity Flow VolumeFroude NumberCapacity d/DSurcharged d/DVelocity*DepthTop Width Entry Loss Exit Loss Seepage Rate

8E31B_8E31C8E31B 8E31C Circular Pipe462.0005 0.001147 0.260454 Free Surface 0.307061 702.6955 1.317011 141.3631 0.503678 0.097397 0.153534 0.404403 1.441045 0 0 0

8E31AA_8E31B8E31AA 8E31B Circular Pipe462.0003 0.001147 0.255521 Free Surface 0.304109 703.2227 1.310184 139.4083 0.503554 0.09605 0.152053 0.398439 1.435255 0 0 0

CDT-1061 PROP_1 8E31AA Circular Pipe287.5468 0.001495 0.253495 Free Surface 0.273484 703.9364 1.632223 69.85577 0.661361 0.099902 0.179748 0.446387 1.34392 0 0 0

8E31A_8E31AA8E31A PROP_1 Circular Pipe 97.4669 0.001477 0.250175 Free Surface 0.309787 704.0472 1.346433 28.05361 0.51142 0.119521 0.177309 0.417108 1.336406 0 0 0

8E31_8E31A 8.00E+31 8E31A Circular Pipe58.00011 0.001483 0.204915 Free Surface 0.281245 704.1093 1.267706 14.52288 0.506451 0.103978 0.160998 0.356536 1.286174 0 0 0

CDT-1059 EXIST_1 8.00E+31 Circular Pipe351.2318 0.001481 0.203576 Free Surface 0.267207 704.6251 1.355204 81.63361 0.555628 0.096629 0.152696 0.36212 1.25803 0 0 0

8E32_8E31 8.00E+32 EXIST_1 Circular Pipe105.0479 0.001523 0.202752 Free Surface 0.263943 704.7828 1.373914 23.98528 0.566879 0.094927 0.150828 0.362635 1.25163 0 0 0



 

 

 

Appendix D: Proposed Average Conditions Report 

  



AVERAGE JUNCTION REPORT

ID Invert Elevation Rim Elevation Depth Head Head Class Pressure Volume Lateral Inflow Total Inflow Flooding

8E31C 701.859985 713.079956 0.331967 702.192 Below Link Crown 0.143841 0 0 0.303193 0

8E31B 702.390015 712.575317 0.328967 702.719 Below Link Crown 0.142541 0 0 0.298595 0

8E31AA 702.919983 714.836121 0.326559 703.2466 Below Link Crown 0.141498 0 0 0.29673 0

PROP_1 703.609985 715.5 0.350879 703.9609 Below Link Crown 0.152036 0 0.043762 0.293734 0

8E31A 703.752991 715.879272 0.29406 704.0471 Below Link Crown 0.127416 0 0.043762 0.248518 0

8.00E+31 703.840027 715.879272 0.269218 704.1092 Below Link Crown 0.116652 0 0 0.203473 0

EXIST_1 704.359985 717.043579 0.265036 704.6251 Below Link Crown 0.11484 0 0 0.202692 0

8.00E+32 704.52002 717.043579 0.262751 704.7828 Below Link Crown 0.11385 0 0 0.202483 0



AVERAGE PIPE REPORT

ID From ID To ID Type Length Slope Flow Flow Class Depth HGL Velocity Flow VolumeFroude NumberCapacity d/DSurcharged d/DVelocity*DepthTop Width Entry Loss Exit Loss Seepage Rate

8E31B_8E31C8E31B 8E31C Circular Pipe462.0005 0.001147 0.303193 Free Surface 0.330464 702.719 1.37895 157.1684 0.507687 0.108286 0.165237 0.455694 1.484822 0 0 0

8E31AA_8E31B8E31AA 8E31B Circular Pipe462.0003 0.001147 0.298595 Free Surface 0.327762 703.2466 1.374378 155.2998 0.508222 0.106999 0.163894 0.450469 1.480063 0 0 0

CDT-1061 PROP_1 8E31AA Circular Pipe287.5468 0.001495 0.29673 Free Surface 0.294444 703.9609 1.717026 77.62404 0.669377 0.111166 0.19356 0.505568 1.382176 0 0 0

8E31A_8E31AA8E31A PROP_1 Circular Pipe 97.4669 0.001477 0.249973 Free Surface 0.321969 704.0471 1.27283 29.68354 0.473793 0.126331 0.184267 0.409812 1.356502 0 0 0

8E31_8E31A 8.00E+31 8E31A Circular Pipe58.00011 0.001483 0.204757 Free Surface 0.281138 704.1092 1.267437 14.5149 0.506449 0.10392 0.160929 0.356325 1.285985 0 0 0

CDT-1059 EXIST_1 8.00E+31 Circular Pipe351.2318 0.001481 0.203473 Free Surface 0.267125 704.6251 1.355117 81.59759 0.555679 0.096587 0.152644 0.361986 1.257869 0 0 0

8E32_8E31 8.00E+32 EXIST_1 Circular Pipe105.0479 0.001523 0.202692 Free Surface 0.263893 704.7828 1.373884 23.9787 0.566922 0.094901 0.150811 0.362558 1.251532 0 0 0



 

 

 

Appendix E: Proposed Peak Conditions Report 

  



PEAK JUNCTION REPORT

ID Invert Elevation Rim Elevation Depth Head Head Class Pressure Volume Lateral Inflow Total Inflow Flooding

8E31C 701.859985 713.079956 0.406385 702.266357 Below Link Crown 0.176087 0 0 0.459464 0

8E31B 702.390015 712.575317 0.403651 702.79364 Below Link Crown 0.174902 0 0 0.455652 0

8E31AA 702.919983 714.836121 0.402025 703.322021 Below Link Crown 0.174197 0 0 0.454103 0

PROP_1 703.609985 715.5 0.426485 704.036499 Below Link Crown 0.184796 0 0.122532 0.451588 0

8E31A 703.752991 715.879272 0.349188 704.102173 Below Link Crown 0.151303 0 0.122532 0.327537 0

8.00E+31 703.840027 715.879272 0.293624 704.133606 Below Link Crown 0.127227 0 0 0.203536 0

EXIST_1 704.359985 717.043579 0.265076 704.625061 Below Link Crown 0.114857 0 0 0.202725 0

8.00E+32 704.52002 717.043579 0.262772 704.782776 Below Link Crown 0.113859 0 0 0.202508 0



PEAK PIPE REPORT

Page ID From ID To ID Type Length Slope Flow Flow Class Depth HGL Velocity Flow VolumeFroude NumberCapacity d/DSurcharged d/DVelocity*DepthTop Width

03/08/2017;  00:008E31B_8E31C8E31B 8E31C Circular Pipe462.0005 0.001147 0.459464 Free Surface 0.405016 702.7936 1.561569 210.3223 0.517059 0.144908 0.202499 0.63246 1.607151

03/08/2017;  00:008E31AA_8E31B8E31AA 8E31B Circular Pipe462.0003 0.001147 0.455652 Free Surface 0.402838 703.322 1.560814 208.6782 0.518339 0.143776 0.201415 0.628754 1.604044

03/08/2017;  00:00CDT-1061 PROP_1 8E31AA Circular Pipe287.5468 0.001495 0.454103 Free Surface 0.36173 704.0365 1.956883 104.1418 0.685026 0.149271 0.23672 0.707863 1.487468

03/08/2017;  00:008E31A_8E31AA8E31A PROP_1 Circular Pipe 97.4669 0.001477 0.329056 Free Surface 0.387336 704.1022 1.286519 38.66669 0.43441 0.164528 0.221621 0.498315 1.45352

03/08/2017;  00:008E31_8E31A 8.00E+31 8E31A Circular Pipe58.00011 0.001483 0.205005 Free Surface 0.320904 704.1336 1.048899 17.57677 0.391136 0.125724 0.183651 0.336596 1.354821

03/08/2017;  00:00CDT-1059 EXIST_1 8.00E+31 Circular Pipe351.2318 0.001481 0.203536 Free Surface 0.279349 704.6251 1.271621 87.11524 0.509831 0.10296 0.159619 0.355226 1.281826

03/08/2017;  00:008E32_8E31 8.00E+32 EXIST_1 Circular Pipe105.0479 0.001523 0.202725 Free Surface 0.263923 704.7828 1.373879 23.98269 0.566887 0.094917 0.150811 0.362598 1.251591



 

 

 

Appendix F: Future Wastewater Collection System Capacity Analysis Map 
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Appendix G : Lift Station Capacity Analysis Table 

  





INITIAL STUDY APPENDIX K 
Energy Calculations  



Kaiser Permanente Riverside Medical Center Expansion Project

Energy Calculations

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor
Fuel Consumption Rate 

(gallons per hour)

Duration (total 

hours/day)
# days

Total Fuel Consumption 

(gallons)

Phase 1-4 Demolition Concrete/Industrial Saws 1 8 81 0.73 2.3652 8 23 435.20

Phase 1-4 Demolition Excavators 3 8 158 0.38 2.4016 24 23 1325.68

Phase 1-4 Demolition Rubber Tired Dozers 2 8 247 0.4 3.952 16 23 1454.34

Phase 1-4 Grading Excavators 2 8 158 0.38 2.4016 16 21 806.94

Phase 1-4 Grading Graders 1 8 187 0.41 3.0668 8 21 515.22

Phase 1-4 Grading Rubber Tired Dozers 1 8 247 0.40 3.952 8 21 663.94

Phase 1-4 Grading Scrapers 2 8 367 0.48 7.0464 16 21 2367.59

Phase 1-4 Grading Tractors/Loaders/Backhoes 2 8 97 0.37 1.4356 16 21 482.36

Phase 1-4 Paving Pavers 2 8 130 0.42 2.184 16 22 768.77

Phase 1-4 Paving Paving Equipment 2 8 132 0.36 1.9008 16 22 669.08

Phase 1-4 Paving Rollers 2 8 80 0.38 1.216 16 22 428.03

Phase 1-4 Building Construction Cranes 1 7 231 0.29 2.6796 7 283 5308.29

Phase 1-4 Building Construction Forklifts 3 8 89 0.20 0.712 24 283 4835.90

Phase 1-4 Building Construction Generator Sets 1 8 84 0.74 2.4864 8 283 5629.21

Phase 1-4 Building Construction Tractors/Loaders/Backhoes 3 7 97 0.37 1.4356 21 283 8531.77

Phase 1-4 Building Construction Welders 1 8 46 0.45 0.828 8 283 1874.59

Phase 1-4 Architectural Coating Air Compressors 1 6 78 0.48 1.4976 6 44 395.37

Phase 5-7 Demolition Concrete/Industrial Saws 1 8 81 0.73 2.3652 8 22 416.28

Phase 5-7 Demolition Excavators 3 8 158 0.38 2.4016 24 22 1268.04

Phase 5-7 Demolition Rubber Tired Dozers 2 8 247 0.4 3.952 16 22 1391.10

Phase 5-7 Grading Excavators 2 8 158 0.38 2.4016 16 44 1690.73

Phase 5-7 Grading Graders 1 8 187 0.41 3.0668 8 44 1079.51

Phase 5-7 Grading Rubber Tired Dozers 1 8 247 0.4 3.952 8 44 1391.10

Phase 5-7 Grading Scrapers 2 8 367 0.48 7.0464 16 44 4960.67

Phase 5-7 Grading Tractors/Loaders/Backhoes 2 8 97 0.37 1.4356 16 44 1010.66

Phase 5-7 Paving Pavers 2 8 130 0.42 2.184 16 43 1502.59

Phase 5-7 Paving Paving Equipment 2 8 132 0.36 1.9008 16 43 1307.75

Phase 5-7 Paving Rollers 2 8 80 0.38 1.216 16 43 836.61

Phase 5-7 Building Construction Cranes 1 7 231 0.29 2.6796 7 673 12623.60

Phase 5-7 Building Construction Forklifts 3 8 89 0.2 0.712 24 673 11500.22

Phase 5-7 Building Construction Generator Sets 1 8 84 0.74 2.4864 8 673 13386.78

Phase 5-7 Building Construction Tractors/Loaders/Backhoes 3 7 97 0.37 1.4356 21 673 20289.33

Phase 5-7 Building Construction Welders 1 8 46 0.45 0.828 8 673 4457.95

Phase 5-7 Architectural Coating Air Compressors 1 6 78 0.48 1.4976 6 88 790.73

Total: 116,396                                   

Notes: Off-Site Mobile Construction Total: 188,252                                   

Fuel Consumption Rate = Horsepower x Load Factor x Fuel Consumption Factor TOTAL: 304,648                                   

Where:

Fuel Consumption Factor for a diesel engine is 0.04 gallons per horsepower per hour (gal/hp/hr) and a gasoline engine is 0.06 gal/hp/hr.

Source:  Refer to CalEEMod outputs for assumptions used in this analysis. 



INITIAL STUDY APPENDIX L 
Native Soils Memorandum 



2883 East Spring Street, Suite 300 
Long Beach CA 90806 

Tel  562.426.3355 
Fax 562.426.6424 

 
 
 

Page 1 of 1 
 

August 24, 2021 
Project No. 190919.3 
 
Mr. Edward Bacic 
Regional Program Manager 
Kaiser Foundation Health Plan 
NFS Capital Projects Group 
Southern California Service Delivery Team 
182 Granite Street, Suite 106 
Corona, CA  92879 
 
Subject: Potential to Encounter Native Soils  
  Proposed Hospital Expansion 

Kaiser Permanente Riverside Medical Center, OSHPD ID: 106334025 
Riverside, California  

 
Dear Mr. Bacic, 
 
Twining, Inc. (Twining) is please to provide this letter to describe the potential for encountering native 
soil at the Proposed Hospital Expansion site at the Riverside Medical Center in Riverside, California.  
The information provided in this letter is based on the geotechnical engineering investigation that 
Twining performed for the project.  We performed several borings at the project site related to the 
proposed expansion of the existing hospital and our findings with respect to the presence of native 
alluvial soils (i.e., soil that has been deposited by erosion and river deposition during the Pleistocene 
epoch) at the project site. 
 
In general, the site has little to no artificial fill and native alluvial soil is present near the ground surface 
within the areas of the new tower and the new propane tanks/generator pad.  Approximately 2 to 4 feet 
of fill within the area of the propane tanks/generator pad was encountered in our borings with native 
alluvial soil below the fill; native alluvial soils were encountered immediately below the new tower area 
with no evidence of artificial fill in this area.  We understand excavations for the tower will extend to 
depths of approximately 20 to 25 feet; those excavations are anticipated to encounter native alluvial 
soil for the entire depth of the excavation. 
 
We trust this information meets your needs at this time.  If you have any other questions, please feel 
free to reach out to Paul Soltis, GE, at 562-972-3068 or via email at psoltis@twininginc.com. 
 
 
Respectfully submitted, 
Twining, Inc. 
 
 
 
 
Paul Soltis, PE, GE 
Vice President, Geotechnical Engineering 
 

mailto:psoltis@twininginc.com
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