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1. Case Number: P18-0836 (Planned Residential Development), P18-0340 (Tentative Tract Map 

37593), P18-0841 (Design Review), and P18-0842 (Variance) 

 

2. Project Title:     Wood & Lurin Residential Project 

 

3. Lead Agency:    City of Riverside 

Community & Economic Development Department 

Planning Division 

 3900 Main Street, 3rd Floor 

       Riverside, CA 92522 

 

4. Contact Person:    Matthew Taylor, Assistant Planner 

 Phone Number:    (951) 826-5944 

 

5. Project Location: The 20.12-acre site is located southwest and southeast of the intersection of Lurin Avenue 

and Wood Road. The project site consists of two parcels on the east (Assessor’s Parcel Numbers [APNs] 266-100-

010, 266-100-011) and one parcel on the west (APN 266-140-001) side of Wood Road. In addition, the project site 

is located in Sections 29 and 30 of Township 3 South, Range 4 West of the San Bernardino Baseline and Meridian; 

and within the Riverside East USGS Quadrangle. The project site is shown on Figure 1 Regional Location.  

 

6. Project Applicant/Project Sponsor’s Name and Address: 
 

Coastal Commercial Properties 

1020 Second Street, Suite C 

Encinitas, CA  92024 

 

7. General Plan Designation: LDR – Low Density Residential 

 

8. Zoning: R-1-13000 - Single-family Residential Zone 

 

9. Existing Setting: The project site consists of three parcels that are vacant and primarily undeveloped. The site 

is bisected by Wood Road that runs north-south; creating eastern and western portions of the project, as referenced 

herein. The western portions of the project site is partially improved with streets, utility and storm water 

conveyances, graded building pads and masonry perimeter walls constructed related to a previously approved 

project that was not completed. The eastern portion of the project site is vacant and unimproved. An aerial of the 

project site is provided as Figure 2. 

 

10. Description of Project:  
The proposed project includes the following entitlement applications: P18-0836 (Planned Residential 

Development), P18-0840 (Tentative Tract Map No. 37593), P18-0841 (Design Review), and P18-0842 

(Variance). 

 

The proposed project would develop the 18.38-net acre project site with 90 single-family residential units, 

which would result in a density of 4.89 dwelling unit per gross acre. Residential lot sizes would range from 
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4,000 square feet to 6,400 square feet in size. The project would also develop two common open space lots 

totaling 60,009 square feet for recreational uses, as shown on Figure 3, Proposed Site Plan. 

 

Single-Family Residences 
The proposed single-family residences would be two stories in height and consist of three different floorplans. 

As shown in the Table below, the residences would range in size from 2,805 to 3,209 square feet and would 

provide four bedrooms and three to four bathrooms. In addition, each of the residences would include a front 

porch, rear yard private open space that would be a minimum 747 square feet in area, and an attached two-car 

garage. The project would also include 103 off-street guest parking spaces distributed throughout the project 

area. 

 

 
Number 

of Units 
Square Footage Bedrooms Bathrooms 

Plan 1 Units 31 2,805 4 3.5 

Plan 2 Units 28 3,086 4 3.0 

Plan 3 Units 31 3,209 4 4 

 

Onsite Roadways  
The project includes development of an on-site private street system accessed from Wood Road, with secondary 

access from Lurin Avenue.  

 

The street system would include four-foot wide concrete sidewalks and pedestrian street crossings to provide 

for safe pedestrian circulation, and 6-foot-wide parkways located between the sidewalks and the residential 

parcels throughout the project. In addition, an landscaped parkways ranging in width from seven to 13 feet are 

would be located along Wood Road and Lurin Avenue. 

 

Recreation and Park Space 
The project would include 60,009 square feet of common usable open space including:  

 A 27,605-square-foot common open space area on the east side of Wood Road that would include 

amenities such as a bocce ball court, barbeques, seating, overhead trellis, tot lot, play equipment, an 

open turf play area, and a promenade with enhanced paving; 

 A 32,404-square foot park and recreation area on the west side of Wood Road that would include 

amenities such as a pool, spa, restrooms, overhead trellis, picnic areas with benches, basketball court, 

playground equipment, open space, and a promenade with enhanced paving; and 

 A 10-foot wide multi-purpose recreational trail along the eastern side of Wood Road. 

 

Landscaping 
The proposed project would install trees along Wood Road and Lurin Avenue, the interior project streets and 

in the common open space areas throughout the project site. The proposed landscaping includes a variety of 

drought tolerant shrubs, ground covers, and City-approved street tree species ranging from 24- to 36-inch box 

specimens.  

 

Walls and Fences 
The project site would be bound by a six-foot-high decorative masonry wall and the single-family residences 

would be separated by five-foot, six-inch-high vinyl fences. In addition, decorative masonry walls would be 

installed at all returns between the homes and the property lines. 

 

Drainage 
The project would develop three onsite drainage areas that would each have a bioretention system to collect 

and treat stormwater runoff. Two bio-retention systems would be located west of Wood Road and one bio-

retention system would be east of Wood Road along the easterly boundary. The bioretention systems would 
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drain into a new 24-inch onsite storm drain that would replace the existing onsite stormwater basin, and connect 

to a new 36-inch storm drain in Wood Road that would convey flows toward the intersection of Wood Road 

and Krameria Avenue. To accommodate the project, approximately 1,000 linear feet of the existing 36-inch 

drain from the intersection of Wood Road and Krameria to the north would be replaced with a 42-inch drain.    

 

Construction would include grubbing, grading, excavation and re-compaction of soils, utility and infrastructure 

installation, building construction, roadway pavement, and architectural coatings. The construction includes cut 

of 54,099 cubic yards and fill of 59,945 cubic yards of soils, resulting in 5,846 cubic yards of imported fill. The 

grading is anticipated to be a maximum of 7.5 feet below the existing ground surface in portions of the site. 

Construction activities are anticipated to last 12 months.   

 

11. Surrounding land uses and setting:  Briefly describe the project’s surroundings: 
  

 Existing Land Use 
General Plan 

Designation 
Zoning Designation 

Project Site 
Vacant and Undeveloped LDR – Low Density 

Residential 
R-1-13000 – Single-

Family Residential 

North 

Single-Family Residential 

 and Undeveloped 
LDR – Low Density 

Residential 
R-1-13000 – Single-

Family Residential; OSP-

RA – Orangecrest 

Specific Plan – 

Residential Agricultural  

East 
Vacant and Undeveloped LDR – Low Density 

Residential 
R-1-13000 – Single-

Family Residential 

South  
Single-Family Residential VLDR - Very Low Density 

Residential 
R-1-1/2 Acre – Single-

Family Residential 

West  

Vacant and Undeveloped LDR – Low Density 

Residential 
RA – Orangecrest 

Specific Plan – 

Residential Agricultural 

Zone 

 

12. Other public agencies whose approval is required (e.g., permits, financial approval, or participation 

agreement.): 
a. Santa Ana Regional Water Quality Control Board 

 

13. Other Environmental Reviews Incorporated by Reference in this Review: 
a. General Plan 2025 

b. GP 2025 FPEIR 

c. Orangecrest Specific Plan 

 

14. List of Appendices: 
 

a. Appendix A: Air Quality and Greenhouse Gas Assessment, Prepared by Vince Mirabella, 2019 

b. Appendix B: General Biological Resources Assessment, Prepared by Helix, 2018 

c. Appendix C: Cultural Resources Assessment, Prepared by Material Culture Consulting, 2019 and 

Paleontological Resources Assessment, Prepared by Material Culture Consulting, 2018  

d. Appendix D: Geotechnical Investigation. Prepared by Leighton and Associates, 2018  

e. Appendix E: Phase I ESA, prepared by Leighton and Associates 2018 

f. Appendix F: Water Quality Management Plan, Prepared by Adkan Engineers, 2019 

g. Appendix G: Preliminary Hydrology Report, Prepared by Adkan Engineers, 2019 

h. Appendix H: Noise Impact Analysis, Prepared by Hans Giroux & Associates, 2019 

i. Appendix I: Project Plans 
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15. Acronyms 
 AQMP - Air Quality Management Plan 

 BMPs -  Best Management Practices 

 CAA -  Clean Air Act 

 CBC -  California Building Code 
 CDFW -  California Department of Fish and Wildlife 
 CEQA -  California Environmental Quality Act 
 CRHR -  California Registry of Historic Resources 
 CMP -  Congestion Management Plan 

 CWA -  Clean Water Act 

 DTSC -  California Department of Toxic Substances Control 

 EIR - Environmental Impact Report 

 EMWD -  Eastern Municipal Water District 

 EOP - Emergency Operations Plan 

 ESLs -  Environmental Screening Levels  

 FEMA - Federal Emergency Management Agency 

 FPEIR - GP 2025 Final Programmatic Environmental Impact Report 

 GIS - Geographic Information System 

 GHG - Greenhouse Gas 

 GP 2025 -  General Plan 2025 

 IS -  Initial Study 

 LHMP -  Local Hazard Mitigation Plan 

 LID -  Low Impact Development 

 MBTA -  Migratory Bird Treaty Act 

 MSHCP -  Multiple-Species Habitat Conservation Plan 
 NAHC -  Native American Heritage Commission 
 NCCP - Natural Communities Conservation Plan 
 NRHP -  National Registry of Historic Properties  
 OEM -  Office of Emergency Services 

 OPR - Office of Planning & Research, State 

 PEIR - Program Environmental Impact Report 

PW -  Public Works, Riverside 

RCALUC -  Riverside County Airport Land Use Commission 

 RCALUCP - Riverside County Airport Land Use Compatibility Plan 

 RCP - Regional Comprehensive Plan 

 RCTC -  Riverside County Transportation Commission 

 RMC -  Riverside Municipal Code 

RPD -  Riverside Police Department 

 RPU -  Riverside Public Utilities 

 RTIP - Regional Transportation Improvement Plan 

 RTP - Regional Transportation Plan 

RUSD - Riverside Unified School District 
 RWQCB Regional Water Quality Control 
 SCAB -  South Coast Air Basin 

 SCAG - Southern California Association of Governments 

 SCAQMD - South Coast Air Quality Management District 

 SCH - State Clearinghouse 

 SKR-HCP - Stephens’ Kangaroo Rat - Habitat Conservation Plan  

 SRA -  Source Receptor Area 

 SWPPP -  Storm Water Pollution Prevention Plan  

 USACE -  United States Army Corps of Engineers 

 USFWS -  United States Fish and Wildlife Service 

 USGS - United States Geologic Survey  

 UST -  Underground Storage Tank 
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 UWMP - Urban Water Management Plan  

 WMWD - Western Municipal Water District 

 WQMP -  Water Quality Management Plan 
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ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED: 

 

The environmental factors checked below would be potentially affected by this project, involving at least one impact 

that is a “Potentially Significant Impact” or a “Less Than Significant Impact With Mitigation Incorporated as 

indicated by the checklist on the following pages. 

 

 Aesthetics  Agriculture & Forest Resources  Air Quality 

 

 Biological Resources 

 

 Cultural Resources  

 

 Geology/Soils 

 

 Greenhouse Gas Emissions 

 

 Hazards & Hazardous Materials 

 

 Hydrology/Water Quality 

 

 Land Use/Planning 

 

 Mineral Resources 

 

 Noise 

 

 Population/Housing 

 

 Public Service 

 

 Recreation 

 

 Transportation/Traffic 

 

 Tribal Cultural Resources 

 

 

 Utilities/Service Systems 

 

 Mandatory Findings of 

      Significance 

 

  

 
DETERMINATION: (To be completed by the Lead Agency) 

 
On the basis of this initial evaluation which reflects the independent judgment of the City of Riverside, it is 

recommended that: 

 

The City of Riverside finds that the proposed project COULD NOT have a significant effect on the environment, 

and a NEGATIVE DECLARATION would be prepared. 
 

The City of Riverside finds that although the proposed project could have a significant effect on the environment, 

there would not be a significant effect in this case because revisions in the project have been made by or agreed to 

by the project proponent.  A MITIGATED NEGATIVE DECLARATION would be prepared. 
 

The City of Riverside finds that the proposed project MAY have a significant effect on the environment, and an 

ENVIRONMENTAL IMPACT REPORT is required.  
 

The City of Riverside finds that the proposed project MAY have a “potentially significant impact” or “potentially 

significant unless mitigated” impact on the environment, but at least one effect 1) has been adequately analyzed in 

an earlier document pursuant to applicable legal standards, and 2) has been addressed by mitigation measures based 

on the earlier analysis as described on attached sheets.  An ENVIRONMENTAL IMPACT REPORT is required, 

but it must analyze only the effects that remain to be addressed.   

 

The City of Riverside finds that although the proposed project could have a significant effect on the environment, 

because all potentially significant effects (a) have been analyzed adequately in an earlier EIR or NEGATIVE 

DECLARATION pursuant to applicable standards, and (b) have been avoided or mitigated pursuant to that earlier 

EIR or NEGATIVE DECLARATION, including revisions or mitigation measures that are imposed upon the 

proposed project, nothing further is required. 

 

 
Signature           Date      

 

Printed Name & Title  Matthew Taylor, Associate Planner   For  City of Riverside 
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EVALUATION OF ENVIRONMENTAL IMPACTS: 
 

1) A brief explanation is required for all answers except “No Impact” answers that are adequately supported 

by the information sources a lead agency cites in the parentheses following each question.  A “No Impact” 

answer is adequately supported if the referenced information sources show that the impact simply does not 

apply to projects like the one involved (e.g., the project falls outside a fault rupture zone).  A “No Impact” 

answer should be explained where it is based on project-specific factors as well as general standards (e.g., 

the project would not expose sensitive receptors to pollutants, based on a project-specific screening 

analysis).   

 

2) All answers must take account of the whole action involved, including off-site as well as on-site, cumulative 

as well as project-level, indirect as well as direct, and construction as well as operational impacts. 

 

3) Once the lead agency has determined that a particular physical impact may occur, then the checklist answers 

must indicate whether the impact is potentially significant, less than significant with mitigation, or less than 

significant.  “Potentially Significant Impact” is appropriate if there is substantial evidence that an effect 

may be significant.  If there are one or more “Potentially Significant Impact” entries when the determination 

is made, an EIR is required. 

 

4) “Negative Declaration: Less Than Significant With Mitigation Incorporated” applies where the 

incorporation of mitigation measures has reduced an effect from “Potentially Significant Impact” to a “Less 

Than Significant Impact.”  The lead agency must describe the mitigation measures, and briefly explain how 

they reduce the effect to a less than significant level (mitigation measures from “Earlier Analyses,” as 

described in (5) below, may be cross-referenced). 

 

5) Earlier analyses may be used where, pursuant to the tiering, program EIR, or other CEQA process, an effect 

has been adequately analyzed in an earlier EIR or negative declaration.  Section 15063(c)(3)(D).  In this 

case, a brief discussion should identify the following: 

 

a. Earlier Analysis Used.  Identify and state where they are available for review. 

 

b. Impacts Adequately Addressed.  Identify which effects from the above checklist were with in the 

scope of and adequately analyzed in an earlier document pursuant to applicable legal standards, 

and state whether such effects were addressed by mitigation measures based on the earlier analysis.   

 

c. Mitigation Measures.  For effects that are “Less than Significant with Mitigation Measures 

Incorporated,” describe the mitigation measure which were incorporated or refined from the earlier 

document and the extent to which they address site-specific conditions for the project.   

 

6) Lead agencies are encouraged to incorporate into the checklist references to information sources for 

potential impacts (e.g., general plans, zoning ordinances).  Reference to a previously prepared or outside 

document should, where appropriate, include a reference to the page or pages where the statement is 

substantiated.   

 

7) Supporting Information Sources: A source list should be attached, and other sources used or individuals 
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contacted should be cited in the discussion. 

 

8)  The explanation of each issue should identify: 

 

a. the significance criteria or threshold, if any, used to evaluate each question; and 

 

b. the mitigation measure identified, if any, to reduce the impact to less than significance. 
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ISSUES (AND SUPPORTING 

INFORMATION SOURCES): 

Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Incorporated 

Less Than 

Significant 

Impact 

No 

Impact  

1. AESTHETICS. 
Would the project: 

    

a. Have a substantial adverse effect on a scenic vista?       

 1a. Response: (Source: General Plan 2025 Figure CCM-4 – Master Plan of Roadways, General Plan 2025 FPEIR 

Figure 5.1-1 – Scenic and Special Boulevards and Parkways, Table 5.1-A – Scenic and Special Boulevards, 

and Table 5.1-B – Scenic Parkways). 

 

Less Than Significant Impact. Scenic vistas can be impacted by development in two ways. First, a structure may be 

constructed that blocks the view of a vista.  Second, the vista itself may be altered (i.e., development on a scenic hillside).  

The City of Riverside’s General Plan 2025 Open Space and Conservation element states that Riverside's natural features 

provide a dramatic and varied topographic setting for the community. Scenic resources enhance the visual character of 

Riverside and provide distinguishing characteristics. The hillsides and ridgelines above Riverside offer scenic benefits to 

the community, as they serve as landmarks and offer a sense of direction or orientation as people move around the City.  

 

Long-distance scenic vistas of these hills can be seen above and beyond the existing residential development and along 

roadway corridors within the project vicinity. None of the roadways in the project vicinity are designated scenic boulevards 

or parkways by the General Plan. The City’s General Plan 2025 policies aim at balancing development interests with 

broader community preservation objectives. With implementation of the project, existing views from the Lurin Avenue 

and Newsome Road street corridors would remain the same. Development of the proposed two-story residences will 

comply with applicable building height and setback requirements and thus would not hinder any scenic vistas or panoramic 

views.  Thus, the existing long-distance views from the public roadway corridors would not be diminished. In addition, 

the project site and vicinity are not designated by the City’s General Plan for the preservation or uniqueness of scenic 

views. Therefore, the proposed project would result in a less than significant impact on a scenic vista. 

 

b. Substantially damage scenic resources, including, but not 

limited to, trees, rock outcroppings, and historic buildings 

within a state scenic highway?   

    

 1b. Response: (Source: California Scenic Highway Mapping System. Accessed: 

http://www.dot.ca.gov/hq/LandArch/16_livability/scenic_highways/; General Plan 2025 Figure CCM-4 – 

Master Plan of Roadways, General Plan 2025 FPEIR Figure 5.1-1 – Scenic and Special Boulevards, 

Parkways, Table 5.1-A – Scenic and Special Boulevards, Table 5.1-B – Scenic Parkways, the City’s Urban 

Forest Tree Policy Manual.) 

 

No Impact. There are no officially designated scenic highways near the project site. As no designated state scenic highways 

are located in the visual vicinity of the project site, no impacts to scenic resources, including, but not limited to, trees, rock 

outcroppings, and historic buildings within a state scenic highway would occur from implementation of the proposed 

project. Therefore, impacts related to scenic highways and corridors would not occur from implementation of the project. 

 

c. Substantially degrade the existing visual character or quality 

of the site and its surroundings?   
    

 1c. Response: (Source: General Plan 2025 Figure CCM-4 – Master Plan of Roadways, General Plan 2025 FPEIR 

Figure 5.1-1 – Scenic and Special Boulevards and Parkways, Table 5.1-A – Scenic and Special Boulevards, 

and Table 5.1-B – Scenic Parkways) 

 

Less Than Significant Impact. The project site consists of vacant land, a portion of which has been graded for 

development of residences.  

 

The proposed project would develop 90 single-family residences that would consist of two-story structures having a 

Spanish, French Country, or Farmhouse architectural design. The residential structures would incorporate concrete tile 

roofs, wood fascia, stucco, overhangs, wrought iron accents, and fiberglass shutters. These design features would be 

provided on all building elevations that are visible from public streets, private streets, and along the project boundary. 

Renderings of the proposed architectural designs are shown in Figure 4, Conceptual Elevations, and the proposed 

landscaping is shown in Figure 5, Conceptual Landscape Plan. In addition, two landscaped park facilities providing 60,009 

square feet of common open space to be developed, and landscaping would be installed throughout the common areas. 
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The proposed project would comply with all pertinent design requirements of the Zoning Code and the Citywide Design 

Guidelines to assure quality site design and building architecture that is of high quality. 

 

The proposed project would not degrade the existing character of the site and its surroundings because the project would 

replace the partially graded area with a new single-family residential community. The residences include architectural 

designs and landscaping that would integrate with the existing single-family residences that surround the project area.  

 

In addition, the project would contain two parks areas that would provide 60,009 square feet of common open space, in 

addition to front yard and parkway landscaping along the internal streets, which would reduce the visual density of the 

proposed project. As detailed in the Project Description, the proposed landscaping would include a variety of drought 

tolerant groundcover, shrubs, and tree species, which would provide substantial landscaping that would blend into the 

surrounding residential area. The proposed street trees would be installed in compliance with the City’s Urban Forest Tree 

Policy Manual that provides guidelines for the planting, pruning, preservation, and removal of all trees in City rights-of-

way. The City’s Planning Division would review the landscaping plans through plan checks and inspection of the 

landscaping during installation, which would ensure that all City requirements are incorporated. Overall, the proposed 

residential uses would not degrade the existing visual character or quality of the site and its surroundings, and impacts 

would be less than significant. 

 

d. Create a new source of substantial light or glare which would 

adversely affect day or nighttime views in the area?   
    

 1d. Response: (Source: General Plan 2025, General Plan 2025 FPEIR Figure 5.1-2 – Mount Palomar Lighting 

Area, Title 19 – Article VIII – Chapter 19.556 – Lighting, and Citywide Design and Sign Guidelines.) 

 

Less than Significant Impact. As shown in the City’s General Plan EIR Figure 5.1-2, Mt. Palomar Night Time Lighting 

Policy Area, the site is at the outer edge of the Mount Palomar Lighting Area. The project site is undeveloped and no existing 

sources of lighting or glare emanating from the project site. However, the project site is surrounded by sources of nighttime 

lighting that includes illumination from street lighting, vehicle headlights, exterior residential lighting, and interior 

illumination passing through windows. Sensitive receptors relative to lighting and glare include residents, motorists, and 

pedestrians.  

 

The proposed project would include installation of new lighting sources on the project site that would include exterior 

lighting for streetlights and residential security lighting. However, Chapter 19.556 of the Municipal Code establishes design 

and development standards for outdoor lighting that include height, shielding, and location requirements that ensure new 

lighting does not impact existing uses in the project area. With compliance with the City’s Municipal Code, impacts related 

to increased sources of light would be less than significant. 

 

Glare can emanate from many different sources, some of which include direct sunlight, sunlight reflecting from cars or 

buildings, and bright outdoor or indoor lighting. The majority of the exterior of the proposed residential structures would 

consist of stucco, cement tile, brick, wood, and concrete, which are not reflective surfaces. In addition, the residences would 

not have large expanses of window areas or large parking lot areas, from which sunlight could be reflected. Additionally, 

the installation of outdoor lighting would be required to meet the requirements of Chapter 19.556, which would reduce the 

potential to generate glare from new lighting fixtures. As a result, the proposed project would not create a substantial source 

of glare and impacts would be less than significant. 

 

2.   AGRICULTURE AND FOREST RESOURCES:     

In determining whether impacts to agricultural resources are 

significant environmental effects, lead agencies may refer to the 

California Agricultural Land Evaluation and Site Assessment 

Model (1997) prepared by the California Dept. of Conservation 

as an optional model to use in assessing impacts on agriculture 

and farmland.  In determining whether impacts to forest 

resources, including timberland, are significant environmental 

effects, lead agencies may refer to information complied by the 

California Department of Forestry and Fire Protection regarding 

the state’s inventory of forest land, including the Forest and 

Range Assessment Project and the Forest Legacy Assessment 

project; and the forest carbon measurement methodology 

provided in the Forest Protocols adopted by the California Air 

Resources Board.  Would the project: 
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a. Convert Prime Farmland, Unique Farmland, or Farmland of 

Statewide Importance (Farmland), as shown on the maps 

prepared pursuant to the Farmland Mapping and Monitoring 

Program of the California Resources Agency, to non-

agricultural use?   

    

2a. Response: (Source: California Department of Conservation Farmland Mapping and Monitoring Program, 

Riverside County Important Farmland 2014.  

 http://www.conservation.ca.gov/dlrp/fmmp/Pages/Riverside.aspx) 

 

No Impact. The project site is within a partially developed area that includes a limited amount of agricultural uses. The site 

is identified by the California Department of Conservation Farmland Mapping and Monitoring Program as “Other Land”, 

which includes land not included in any other mapping category, such as: low density rural developments; brush, timber, 

wetland, and vacant land surrounded by urban development. The project site is not designated as Prime, Unique, or Farmland 

of Statewide Importance. Thus, the proposed project would not result in impacts related to conversion of Prime Farmland, 

Unique Farmland, or Farmland of Statewide Importance to non-agricultural use. 

 

b. Conflict with existing zoning for agricultural use, or a 

Williamson Act contract?   
    

2b. Response: (Source: General Plan 2025 – Figure OS-3 - Williamson Act Preserves, General Plan 2025 FPEIR 

– Figure 5.2-4 – Proposed Zones Permitting Agricultural Uses, and Title 19). 

 

No Impact. Review of Figure 5.2-2 – Williamson Act Preserves of the General Plan 2025 FPEIR reveals that the project 

site is not located within an area that is affected by a Williamson Act Preserve or under a Williamson Act Contract. The 

project site is zoned R-1-13000 (Single-Family Residential). Although the R-1 zone allows for agricultural use by right, no 

agriculture exists on or adjacent to the project site. In addition, the project would not result in a zone change, so the existing 

zoning would remain. Furthermore, the site is not subject to a Williamson Act contract. Thus, the proposed project would not 

result in impacts related to conflict with an existing agricultural zoning or Williamson Act contract, and impacts would not 

occur. 

 

c. Conflict with existing zoning for, or cause rezoning of, forest 

land (as defined in Public Resources Code section 12220(g)) 

timberland (as defined in Public Resources Code section 

4526), or timberland zoned Timberland Production (as 

defined by Government Code section 51104(g))?   

    

2c.  Response: (Source: City of Riverside Zoning Code, Map, GIS Map – Forest Data). 

 

No Impact. The City of Riverside has no forest land that can support 10-percent native tree cover nor does it have any 

timberland. The project site is zoned R-1-13000 (Single-Family Residential). The project site is not zoned for forest land or 

timberland uses. Thus, the proposed project would not result in impacts related to conflict with an existing forest land or 

timberland zoning, and impacts would not occur. 

 

d. Result in the loss of forest land or conversion of forest land 

to non-forest use? 
    

2d. Response: (Source: GIS Map – Forest Data) 

 

No Impact. The City of Riverside has no forest land that can support 10-percent native tree cover nor does it have any 

timberland. The project site does not include forest land. Thus, the proposed project would not result in the loss of forest 

land or conversion of forest land to non-forest use, and impacts would not occur. 

 

e. Involve other changes in the existing environment which, 

due to their location or nature, could result in conversion of 

Farmland, to non-agricultural use or conversion of forest 

land to non-forest use? 

    

2e. Response:  General Plan – Figure OS-2 – Agricultural Suitability, Figure OS-3 – Williamson Act 

Preserves, and GIS Map – Forest Data 

 

No Impact. As described in the responses above, the project is located in partially developed area of the City designated as 

“Other Land” by the California Department of Conservation and does not support agricultural resources or operations. The 

project would not result in the conversion of designated farmland to non-agricultural uses. In addition, there are no 

http://www.conservation.ca.gov/dlrp/fmmp/Pages/Riverside.aspx
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agricultural resources or operations, including farmlands within proximity of the subject site. The City of Riverside has no 

forest land that can support 10-percent native tree cover. Impacts would not occur. 

 

3. AIR QUALITY.     

Where available, the significance criteria established by the 

applicable air quality management or air pollution control district 

may be relied upon to make the following determinations.  Would 

the project:  

    

a. Conflict with or obstruct implementation of the applicable 

air quality plan?  
    

 3a. Response: (Source: South Coast Air Quality Management District’s 2012 Air Quality Management Plan and 

Revised Draft 2016 Air Quality Management Plan; Air Quality and Greenhouse Gas Assessment, 2019) 

 

Less than Significant Impact. The project site is located in the South Coast Air Basin, which is within the jurisdiction of 

the South Coast Air Quality Management District (SCAQMD). The SCAQMD and Southern California Association of 

Governments (SCAG) are responsible for preparing the Air Quality Management Plan (AQMP), which addresses federal 

and state Clean Air Act (CAA) requirements. The AQMP details goals, policies, and programs for improving air quality 

in the Basin. In preparation of the AQMP, SCAQMD uses City General Plan land use designations to identify growth, 

which is used to forecast, inventory, and allocate regional emissions from land use and development-related sources. 

Therefore, if a proposed project would have a development density and vehicle trip generation that is substantially greater 

than what was anticipated in the General Plan, then the proposed project would conflict with the AQMP. Conversely, if a 

project’s density is consistent with the General Plan, its emissions would be consistent with the assumptions in the AQMP, 

and the project would not conflict with SCAQMD’s attainment plans. In addition, the SCAQMD considers projects 

consistent with the AQMP if the project would not result in an increase in the frequency or severity of existing air quality 

violations or cause a new violation. 

 

The project site has a General Plan land use designation of LDR – Low Density Residential, which allows up to 6.0 

dwelling units per acre with a Planned Residential Development (PRD) permit, and the site is zoned R-1-13000 - Single 

Family Residential that allows for a density up to 3.4 dwelling units per acre, or up to 5.3 dwelling units per acre with 

approval of a Planned Residential Development permit. The proposed project is requesting a Planned Residential 

Development permit and to develop 90 single-family residences on the 20.12-acre project site, which would result in 4.47 

single-family dwelling units per gross acre. This would be consistent with the existing General Plan land use and Zoning 

designation for the project site. Therefore, the development density of the proposed project would be consistent with the 

assumptions in the AQMP and would not conflict with SCAQMD’s attainment plans. 

 

In addition, emissions generated by construction and operation of the proposed project would not exceed thresholds, as 

described in the analysis below, which are based on the AQMP and are designed to bring the Basin into attainment for the 

criteria pollutants for which it is in nonattainment. Therefore, because the proposed project does not exceed any of the 

thresholds it would not conflict with SCAQMD’s goal of bringing the Basin into attainment for all criteria pollutants and, 

as such, is consistent with the AQMP. As a result, impacts related to conflict with the AQMP from the proposed project 

would be less than significant. 

 

b. Violate any air quality standard or contribute substantially to 

an existing or projected air quality violation?  
    

3b. Response: (Source: South Coast Air Quality Management District’s 2012 Air Quality Management Plan and 

Revised Draft 2016 Air Quality Management Plan; Air Quality and Greenhouse Gas Assessment, 2019 

(AQ/GHG 2019) (Appendix A)) 

 

Less than Significant Impact. 

Regional Air Quality Thresholds 

The analysis methodologies from the SCAQMD CEQA Air Quality Handbook are used in evaluating project impacts. 

SCAQMD has established daily mass thresholds for regional pollutant emissions, which are shown in Table AQ-1. Should 

construction or operation of the project exceed these thresholds a significant impact could occur; however, if estimated 

emissions are less than the thresholds, impacts would be considered less than significant. 

 

 

Table AQ-1: SCAQMD Regional Air Quality Significance Thresholds 
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Pollutant 

Mass Daily Thresholds (lbs/day) 

Construction Operations 

Oxides of Nitrogen (NOX) 100 55 

Volatile Organic Compounds (VOC) 75 55 

Respirable Particulate Matter (PM10) 150 150 

Fine Particulate Matter (PM2.5) 55 55 

Oxides of Sulfur (SOX) 150 150 

Carbon Monoxide (CO) 550 550 

Leada 3 3 
TACs (including carcinogens and 

non-carcinogens 

 Maximum Incremental Cancer Risk:  

≥ 10 in 1 million 
Cancer Burden  

> 0.5 excess cancer cases (in areas ≥ 1 in 1 million) 

Chronic & Acute Hazard Index  
≥ 1.0 (project increment) 

Source: AQ/GHG 2019. 

 

Construction 

Construction activities would generate pollutant emissions from site preparation, grading, and excavation; construction 

workers traveling to and from project site; delivery and hauling of construction supplies to, and debris from, the project site; 

fuel combustion by onsite construction equipment; building construction; application of architectural coatings; and paving. 

The amount of emissions generated daily would vary, depending on the intensity and types of construction activities 

occurring.  

 

It is mandatory for all construction projects to comply with several SCAQMD Rules, including Rule 403 for controlling 

fugitive dust, PM10, and PM2.5 emissions from construction activities. Rule 403 requirements include, but are not limited to 

applying water in sufficient quantities to prevent the generation of visible dust plumes; applying soil binders to uncovered 

areas; reestablishing ground cover as quickly as possible; utilizing a wheel washing system to remove bulk material from 

tires and vehicle undercarriages before vehicles exit the project site; covering all trucks hauling soil with a fabric cover and 

maintaining a freeboard height of 12-inches; and maintaining effective cover over exposed areas. Compliance with Rule 

403 was accounted for in the construction emissions modeling. In addition, implementation of SCAQMD Rule 1108 

governing the VOC content of asphalt and Rules 1113 and 1143 that govern the VOC content in architectural coating, paint, 

thinners, and solvents was accounted for in the construction emissions modeling.  

 

As shown in Table AQ-2, the maximum construction emissions generated on a peak construction day by the project would 

not exceed SCAQMD regional thresholds; and therefore, construction activities would result in a less than significant 

impact. Emissions were estimated using the California Emission Estimator Model Version 2016.3.2 (CalEEMod) defaults, 

except for adjustments to remove wood burning stoves and fireplaces from operational emissions, because the project is 

required to comply with SCAQMD Rule 445, which does not allow wood burning stoves or fireplaces. The CalEEMod 

results are provided in the Air Quality and Greenhouse Gas Assessment (Appendix A) and summarized in Table AQ-2.   

 

Table AQ-2: Peak-Day Regional Construction Emissions (lbs/day) 

Activity 

Emissions (pounds per day) 

VOC NOX CO SOX PM10 PM2.5 

Demolition 3.4 35.2 22.7 0.0 2.8 1.8 

Grading 5.4 66.7 33.9 0.1 7.1 4.1 

Building Construction 2.6 22.1 20.3 0.0 2.1 1.4 

Paving 2.3 14.1 15.3 0.0 0.9 0.7 

Architectural Coatings 51.6 1.7 2.4 0.0 0.3 0.1 

Maximum Daily Emissions 51.6 66.7 33.9 0.1 7.1 4.1 

Significance Threshold 75 100 550 150 150 55 

Significant Impact? No No No No No No 

Source: AQ/GHG 2019.  

 

 

Operation 
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The project would result in long-term regional emissions of criteria air pollutants and ozone precursors associated with area 

sources, such as natural gas consumption, landscaping, applications of architectural coatings, and consumer products, in 

addition to operational mobile emissions. Development of the project would generate 944 vehicle trips per day (Project Trip 

Generation, Table T-1).  

 

Operational emissions associated with the project were modeled using CalEEMod. Model defaults were adjusted to reflect 

project-specific data, where available, including the size and type of the proposed land use and project specific trip rates. 

Modeled maximum daily operations emissions are presented in Table AQ-3. Significance is determined based on whether 

the emissions generated from the project would exceed the regional thresholds identified in Table AQ-1. 

 

Table AQ-3 shows the maximum emissions that would occur from operation of the proposed project, which would not 

exceed SCAQMD’s applicable thresholds for criteria pollutants. Therefore, the project’s operational emissions would be 

less than significant. 

Table AQ-3: Maximum Day Operational Emissions (lbs/day) 

Source ROG NOx CO SOx PM10 PM2.5 

Mobile 1.9 13.4 22.3 0.1 6.8 1.9 

Area 3.9 1.6 8.1 0.0 0.2 0.2 

Energy 0.1 0.7 0.3 0.0 0.1 0.1 

Total Emissions 5.9 15.6 30.7 0.1 7.0 2.1 

SCAQMD Significance Thresholds 55 55 550 150 150 55 

Exceed thresholds? No No No No No No 
                 Source: AQ/GHG 2019. 
 

As described previously, the emissions generated from the proposed project would not exceed SCAQMD daily thresholds.  

Therefore, the project would not violate any ambient air quality standard, contribute substantially to an existing or 

projected air quality violation, and would result in less than significant impacts related to an air quality violation. 

 

c. 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 (including releasing emissions which 

exceed quantitative thresholds for ozone precursors)?   

    

3c. Response: (Source: South Coast Air Quality Management District’s 2012 Air Quality Management Plan and 

Revised Draft 2016 Air Quality Management Plan, Air Quality and Greenhouse Gas Assessment, 2019) 

 

Less than Significant Impact. Per the City’s General Plan 2025 FPEIR, AQMP thresholds indicate future construction 

activities under the General Plan are projected to result in significant levels of NOx, ROG, PM10, PM2.5 and CO. Although 

long-term emissions are expected to decrease by 2025, all criteria pollutants remain above the SCAQMD thresholds. The 

portion of the Basin within which the City is located is designated as a non-attainment area for ozone, PM10 and PM2.5 

under state standards, and as a non-attainment area for ozone, carbon monoxide, PM10, and PM2.5 under federal standards. 

  

Because the proposed project is consistent with the General Plan 2025, cumulative impacts related to criteria pollutants as 

a result of the project were previously evaluated as part of the cumulative analysis of build out anticipated under the 

General Plan 2025 Program. As a result, the proposed project would not cause any new significant impacts that were not 

previously evaluated and for which a statement of overriding considerations was adopted as part of the General Plan 2025 

Final EIR. Therefore, cumulative air quality emissions impacts are less than significant. 

 

In addition, SCAQMD’s cumulative air quality impact methodology recommends that if an individual project results in 

air emissions of criteria pollutants (ROG, CO, NOx, SOx, PM10, and PM2.5) that are below the SCAQMD’s recommended 

daily thresholds for project-specific impacts, then it would not result in a cumulatively considerable net increase of the 

criteria pollutant(s) for which the project region is in non-attainment under an applicable federal or state ambient air quality 

standard. As shown, in Tables AQ-2 and AQ-3, operation of the proposed project would not exceed SCAQMD’s applicable 

thresholds. Therefore, impacts related to a cumulative increase in a criteria pollutant would be less than significant. 

 

d. Expose sensitive receptors to substantial pollutant 

concentrations?   
    

3d. Response: (Source: South Coast Air Quality Management District’s 2003 and 2012 Air Quality Management 

Plans and Revised Draft 2016 Air Quality Management Plan; Air Quality and Greenhouse Gas Assessment, 

2019 (Appendix A)) 
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Less than Significant Impact. The SCAQMD recommends the evaluation of localized NO2, CO, PM10, and PM2.5 

construction-related impacts to sensitive receptors in the immediate vicinity of the project site. Such an evaluation is referred 

to as a localized significance analysis. The impacts were analyzed pursuant to the SCAQMD’s Final Localized Significance 

Threshold Methodology (SCAQMD 2008). SCAQMD has developed Local Significance Thresholds (LSTs) that represent 

the maximum emissions from a project that are not expected to cause or contribute to an exceedance of the most stringent 

applicable federal or state ambient air quality standards, and thus would not cause or contribute to localized air quality 

impacts. LSTs are developed based on the ambient concentrations of NOx, CO, PM10, and PM2.5 pollutants for each of the 

36 source receptor areas (SRAs) in the SCAB. The project site is located in SRA 23, Riverside.  

 

Construction  

The Air Quality and Greenhouse Gas Impact Analysis (Appendix A) determined that the proposed project would disturb a 

maximum of 4 acres per day, and that the closest receptor (an existing residence) is approximately 25 meters from the 

project site. As shown in Table AQ-4, with implementation of SCAQMD Rule 403 to minimize fugitive dust generation 

during construction activities, the daily construction emissions from the proposed project would not exceed any thresholds.  

 

Table AQ-4: SCAQMD Localized Significance Thresholds for Construction on a Five-Acre Site 

Activity NOx CO PM10 PM2.5 

Demolition 33.2 21.8 2.5 1.7 

Grading 46.0 32.4 6.4 3.9 

Building Construction 19.2 16.8 1.1 1.1 

Paving 14.1 14.7 0.8 0.7 

Architectural Coatings 1.7 1.8 0.1 0.1 

Maximum Daily Emissions 46.0 32.4 6.4 3.9 

SCAQMD Significance Threshold 237 1,346 11.0 7.0 

Exceed Significance? No No No No 
         Source: AQ/GHG 2019. 

 

Operations 

Operation of the proposed residences would not generate any substantial pollutant concentrations. According to the 

SCAQMD LST methodology, LSTs would apply to the operational phase of a project if the project includes stationary 

sources or attracts mobile sources that may spend long periods of time queuing and idling at the project site (e.g., warehouse 

buildings). The proposed project does not include such uses, and therefore, due to its lack of significant onsite stationary 

source emissions, the project’s operational impacts are less than significant. 

 

e. Create objectionable odors affecting a substantial number of 

people?  
    

3e.  Response: (Source: SCAQMD CEQA Air Quality Handbook) 

 

Less than Significant Impact. According to the SCAQMD CEQA Air Quality Handbook, land uses associated with odor 

issues include agricultural uses, wastewater treatment plants, food processing plants, chemical plants, composting activities, 

refineries, landfills, dairies, and fiberglass molding operations. The proposed project would develop and operate 90 single-

family residences, which would not involve the types of activities that would emit objectionable odors affecting a substantial 

number of people. In addition, odors generated by land uses are required to be in compliance with SCAQMD Rule 402.  

SCAQMD Rule 402, Nuisance, states:  

A person shall not discharge from any source whatsoever such quantities of air contaminants or other 

material which cause injury, detriment, nuisance, or annoyance to any considerable number of persons or 

to the public, or which endanger the comfort, repose, health or safety of any such persons or the public, or 

which cause, or have a natural tendency to cause, injury or damage to business or property. 

Implementation of the proposed residential uses and adherence to Rule 402 would reduce operational odors to a less than 

significant impact.   

 

During construction, emissions from diesel equipment, use of volatile organic compounds from architectural coatings, and 

paving activities may generate some nuisance odors. However, these odors would be temporary and would dissipate as 

odors disperse, and therefore, would not affect a substantial number of people. Therefore, impacts relating to both 

operational and construction activity odors would be less than significant. 

 

 

4. BIOLOGICAL RESOURCES.     
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Would the project: 

a. Have a substantial adverse effect, either directly or through 

habitat modifications, on any species identified as a 

candidate, sensitive, or special status species in local or 

regional plans, policies, or regulations, or by the California 

Department of Fish and Game or U.S. Fish and Wildlife 

Service?   

    

4a. Response: (Source: General Biological Resources Assessment, Prepared by Helix, 2018 (Appendix B)) 

 

Less than Significant with Mitigation Incorporated. The project area contains developed land, disturbed land, and two 

small (0.2-acre) patches of non-native grassland. The General Biological Resources Assessment conducted database 

searches that identified a total of 10 sensitive plant species with potential to occur on the project site; however, none of 

these plant species are expected to occur on the project site based on lack of suitable habitat. 

 

The General Biological Resources Assessment also identified 14 sensitive animal species with a potential to occur. Of 

these 14 species, three species have a low potential to occur on the project site based on the presence of open disturbed 

areas with sparse vegetation: San Diego black-tailed jackrabbit (Lepus californicus bennettii), whitetailed kite (Elanus 

leucurus; foraging only), and loggerhead shrike (Lanius ludovicianus; foraging only). San Diego black-tailed jackrabbit 

and loggerhead shrike are CDFW Special Species of Concern (SSC) while white-tailed kite is a federally protected species. 

All three species are fully covered under the MSHCP. Thus, impacts related to these species would be less than significant. 

 

The project site supports suitable habitat for burrowing owl (Athene cunicularia), which is a CDFW Species of Special 

Concern (SSC) and a conditionally covered species under the MSHCP. A focused survey for this species was conducted 

during the 2018 breeding season, which did not identify presence of burrowing owl on site. Thus, this species is currently 

presumed absent from the project site. However, a pre-construction survey for burrowing owl has been included due to 

the presence of potentially suitable habitat. Implementation of Mitigation Measure BIO-1 would ensure that impacts 

related to burrowing owls would be less than significant. 

 

Overall, due to the disturbed nature of the project site and surrounding area, the proposed project would not result in a 

substantial adverse effect, either directly or through habitat modifications, on any special status species identified by the 

California Department of Fish and Wildlife (CDFW) or U.S. Fish and Wildlife Service (USFWS) with implementation of 

Mitigation Measure BIO-1. 

 

Mitigation Measure 

Mitigation Measure BIO-1: A pre-construction survey for burrowing owls shall be conducted by a qualified biologist 

within 30 days prior to the start of construction/ground-breaking activities. If no active burrows are detected, then no further 

action would be required. If an occupied burrow is detected during the burrowing owl breeding season (March 1 to August 

31), a protective buffer of 500 feet shall be designated around the active burrow by a qualified biologist to avoid impacting 

a breeding owl. No work shall occur within 500 feet of the burrow unless a reduced buffer area is determined to be 

acceptable by the City of Riverside. If an occupied burrow is detected during the non-breeding season (September 1 to 

February 28), the burrowing owl may be passively excluded based on California Department of Fish and Wildlife-approved 

methods and the burrow can be excavated prior to construction.  

 

b. Have a substantial adverse effect on any riparian habitat or 

other sensitive natural community identified in local or 

regional plans, policies, regulations or by the California 

Department of Fish and Game or U.S. Fish and Wildlife 

Service?   

    

4b. Response: (Source: General Biological Resources Assessment, Prepared by Helix, 2018 (Appendix B)) 

 

No Impact.  As described above, the project site contains developed land, disturbed land, and two small (0.2-acre) patches 

of non-native grassland. A biological resources assessment was conducted on the project site, which determined that the 

project site does not contain, nor is it adjacent to, any channels, streambeds, lakes, ponds, or other riverine resources. In 

addition, the survey area does not support riparian habitat, and there are no potential vernal pools or other ponding areas 

on the project site. Soils that may support seasonal ponding are not present; therefore, suitable habitat for species associated 

with vernal pools (i.e., fairy shrimp) is not present. Furthermore, no other sensitive natural communities exist on the project 

site. Therefore, the project would not result in an impact on these resources or species associated with them. 

 

c. Have a substantial adverse effect on federally protected     
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wetlands as defined by Section 404 of the Clean Water Act 

(including, but not limited to, marsh, vernal pool, coastal, 

etc.) through direct removal, filling, hydrological 

interruption, or other means?   

4c. Response: (General Biological Resources Assessment, Prepared by Helix, 2018 (Appendix B)) 

 

No Impact. As described above, the project site contains developed land, disturbed land, and two small (0.2-acre) patches 

of non-native grassland. A biological resources assessment was conducted on the project site, which determined that the 

project site does not contain, nor is it adjacent to, any channels, drainages, streambeds, lakes, ponds, riverine or riparian 

habitat. In addition, there are no potential vernal pools or other ponding areas on the project site. Soils that may support 

seasonal ponding are not present. Furthermore, the project site does not contain any water resources under the regulatory 

authority of the U.S. Army Corps of Engineers (USACE), CDFW, or the Regional Water Quality Control (RWQCB). 

Therefore, there would be no impacts on jurisdictional resources from implementation of the proposed project.  

 

d. Interfere substantially with the movement of any native 

resident or migratory fish or wildlife species or with 

established native resident or migratory wildlife corridors, or 

impede the use of native wildlife nursery sites?   

    

4d. Response: (General Biological Resources Assessment, Prepared by Helix, 2018 (Appendix B)) 

 

Less Than Significant Impact with Mitigation Incorporated. The project site is supports little vegetative cover for 

wildlife and is surrounded by existing residential development to the north and south and disturbed land to the east and 

west. The project site is not targeted for conservation and is not within or adjacent to a regional corridor or linkage. 

Additionally, the project site does not contain aquatic habitat that would support resident or migratory fish; thus, no 

impacts to fish are expected. Thus, no impacts related to wildlife corridors would occur. 

 

Trees on and adjacent to the project site have the potential to support birds that are subject to the Migratory Bird Treaty 

Act (MBTA). Bird species that may occur in the project area include: mourning dove (Zenaida macroura), Anna’s 

hummingbird (Calypte anna), black phoebe (Sayomis nigricans), American crow (Corvus brachyrhynchos), northern 

mockingbird (Mimus polyglottos), song sparrow (Melospiza melodia), and house finch (Carpodacus mexicanus). Raptors 

(i.e., birds of prey) such as red-tailed hawk (Buteo jamaicensis) and American kestrel (Falco sparverius) may also occur 

in the survey area (Helix 2018). The MBTA prohibits the taking of migratory birds and their nests and eggs. If construction 

is initiated during the bird nesting season, a pre-construction survey would be required per Mitigation Measure BIO-2 to 

ensure that no nests are impacted. If an active nest is present, construction may be temporarily restricted in the immediate 

vicinity of the nest until nesting is complete. 

 

Mitigation Measure 

Mitigation Measure BIO-2: In order to avoid impacts on nesting birds and raptors (common or special status), 

construction activities should be scheduled during the non-breeding season (generally between July 1 and February 28/29 

for nesting birds; between July 1 and January 31 for nesting raptors), to the extent practicable. If project timing requires 

that construction activities be conducted during the breeding season (generally between March 1 and June 30 for birds; 

between February 1 and June 30 for raptors), a pre-construction survey or multiple surveys shall be conducted by a qualified 

biologist no more than 72 hours prior to disturbance to confirm the absence of active nests. If no active nests are found, no 

further measures would be necessary. 

 

If the biologist finds an active nest in or adjacent to the construction area and determines that the nest may be impacted, 

the biologist would identify an appropriate buffer zone around the nest, depending on the sensitivity of the species and the 

nature of the construction activity. The active site would be protected until nesting activity has ended to ensure compliance 

with the Migratory Bird Treaty Act and the California Fish and Game Code. To protect any nest site, the following 

restrictions to construction activities shall be required until nests are no longer active, as determined by a qualified 

biologist: (1) clearing limits shall be established within a buffer around any occupied nest (the buffer shall be 300–500 

feet for raptors), unless otherwise determined by a qualified biologist and (2) access and surveying shall be restricted 

within the buffer of any occupied nest, unless otherwise determined by a qualified biologist. Construction and/or 

encroachment into the buffer area around a known nest shall only be allowed if the biologist determines that the proposed 

activity would not disturb the nest occupants. 

 

e. Conflict with any local policies or ordinances protecting 

biological resources, such as a tree preservation policy or 

ordinance?  
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4e. Response: (Source: City of Riverside Urban Forest Tree Policy Manual) 

 

Less Than Significant Impact. Any project within the City of Riverside’s boundaries that proposes planting a street tree 

within a City right-of-way must follow the Urban Forest Tree Policy Manual. The Manual documents guidelines for the 

planting, pruning, preservation, and removal of all trees in City rights-of-way. The specifications in the Manual are based 

on national standards for tree care established by the International Society of Arboriculture, the National Arborists 

Association, and the American National Standards Institute. 

 

The proposed project includes installation of street trees throughout the project area. The installation of these trees would 

be in compliance with the Tree Policy Manual. The City’s Planning Division and Public Works Department, Urban 

Forestry Division would review the landscaping plans through plan checks and inspection of the landscaping during 

installation, which would ensure that all required City requirements related to the street trees are incorporated, and 

therefore, impacts would be less than significant. 

 

f. Conflict with the provisions of an adopted Habitat 

Conservation Plan, Natural Community Conservation Plan, 

or other approved local, regional, or state habitat 

conservation plan?   

    

4f. Response: (Source: General Biological Resources Assessment, Prepared by Helix, 2018 (Appendix B)) 

 

Less Than Significant Impact with Mitigation Incorporated. The project site is located within the MSHCP Lake 

Matthews/Woodcrest Area Plan and is within the boundaries of the Stephens’ Kangaroo Rat Habitat Conservation Plan 

(SKRHCP) fee area (Figure 4, MSHCP Criteria Map) and would be required to pay a Stephens’ kangaroo rat mitigation 

fee. However, the project site is not located within or adjacent to any MSHCP Criteria Cells targeted for conservation or 

SKRHCP Core Reserves. In addition, as described above, a habitat survey was conducted on the project site pursuant to 

MSHCP Section 6.1.2. Based on the survey, the project site does not contain any riparian/riverine habitat areas, vernal 

pools, sensitive plant species, or sensitive wildlife species that are included within the MSHCP. 

 

Section 6.3.2 of the MSHCP requires focused surveys for burrowing owl. A focused survey for this species during the 2018 

breeding season did not identify presence of burrowing owl on site. Additionally, a pre-construction survey for burrowing 

owl is required by Mitigation Measure BIO-1 to ensure that impacts related to burrowing owls would be less than significant. 

In addition, the project would be required to conduct pre-construction surveys for nesting birds (included as Mitigation 

Measure BIO-2), which are covered by the MSHP.  

 

Also, Section 6.1.4 of the MSHCP provides Urban/Wildlands Interface Guidelines to minimize urban/wildlands interface 

issues that relate to indirect impacts such as water quality (drainage), use of toxics, night lighting, indirect noise, invasive 

plant and wildlife species, protection of habitat areas (barriers), and grading/land development adjacent to habitat areas. 

Because the project site is not within or near a MSHCP Conservation area and has no adjacent or nearby natural open space 

areas, no urban/wildlands interface impacts would result from the proposed project. As a result, the proposed project would 

not conflict with the provisions of the MSHCP, and impacts would not occur. 

 

Mitigation Measures 

Mitigation Measure BIO-1: Listed previously in Response 4a. 

Mitigation Measure BIO-2: Listed previously in Response 4d. 

 

5. CULTURAL RESOURCES. 
Would the project: 

    

a. Cause a substantial adverse change in the significance of a 

historical resource as defined in § 15064.5 of the CEQA 

Guidelines?   

    

5a. Response: (Source: Cultural Resources Assessment, Prepared by Material Culture Consulting, 2019 (MCC 

2019 (Appendix C) Phase I Environmental Site Assessment, Prepared by Leighton and Associates, 2018). 

 

No Impact. The project site is vacant and undeveloped. Historic aerials of the area show that surrounding development 

occurred after 1974. Overall, the project site does not contain, nor is adjacent to, any historic sites or historical resources. 

Thus, implementation of the proposed project would not result in impacts related to destruction of a historic site or 

historical resource. 

   

b. Cause a substantial adverse change in the significance of an     
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archeological resource pursuant to § 15064.5 of the CEQA 

Guidelines?   

5b. Response: (Source: Cultural Resources Assessment, Prepared by Material Culture Consulting, 2019 (MCC 

2019) (Appendix C)). 

 

Less than Significant Impact with Mitigation Incorporated. There are 26 previously recorded cultural resources 

recorded within a 1-mile radius of the project site; 19 of which exhibit prehistoric bedrock milling stations. Five of these 

sites are located less than 0.5 mile from the project, within upland, undeveloped areas on the same or similar landforms as 

the project site, as well as one within the project site, which was recorded previously, but was most likely destroyed during 

previous disturbance of the project site. Thus, there are currently no known archaeological resources within the site.  

 

Although the project site has been previously disturbed through past uses on the site, in light of the identification of the 

previously recorded prehistoric resource within the project site and several similar resources in close proximity to the 

project site, it is possible that additional unidentified cultural resources could be uncovered during earthmoving activities. 

The Cultural Resources Assessment determined that the site has a moderate potential for archaeological resources. As 

described previously, the western half of the project site that has been graded and therefore, has less potential to result in 

impacts to archaeological resources. As a result, Mitigation Measure CUL-1 has been included to require that a qualified 

archaeologist monitor excavations to 5-feet in depth on the eastern portion of the site and provide on-call spot-check 

monitoring on the western portion of the site. The mitigation also requires the monitor to conduct a pre-grading cultural 

resources sensitivity training for construction personnel and require work be halted within 100 feet of a potential resource. 

With implementation of Mitigation Measure CUL-1, potential impacts to archaeological resources would be less than 

significant. 

 

 Mitigation Measure 

Mitigation Measure CUL-1: Prior to the issuance of the first grading permit, evidence shall be provided to the City 

Building and Safety Division and Planning Division that a qualified archaeologist meeting the Secretary of the Interior’s 

Professional Qualification Standards for archaeology is retained and shall conduct a pre-grading archaeology sensitivity 

training for construction personnel completing grubbing, grading and trenching. This meeting shall include a discussion 

of the types of cultural resources that may be encountered and the proper procedures to enact should an inadvertent 

discovery be encountered.  

 

The qualified archaeologist shall also provide full-time monitoring of project excavations in the eastern half of the project 

site to a depth of 5-feet below the ground surface. Monitoring in the western half of the site shall occur on an on-call/spot-

check basis. In the event that potential archaeological resources are discovered during excavation, grading, or construction 

activities, work shall cease within 100 feet of the find until the qualified archaeologist has evaluated the find to determine 

whether the find constitutes a “unique archaeological resource,” as defined in Section 21083.2(g) of the California Public 

Resources Code. Any resources identified shall be treated in accordance with California Public Resources Code Section 

21083.2(g). 

 

c. Directly or indirectly destroy a unique paleontological 

resource or site or unique geologic feature?   
    

5c. Response: (Source: Paleontological Resources Assessment, Prepared by Material Culture Consulting, 2018 

(MCC 2018) (Appendix C)). 

 

Less than Significant Impact with Mitigation Incorporated. Paleontological resources are the fossilized remains of 

organisms from prehistoric environments found in geologic strata. These resources are valued for the information they yield 

about the history of the earth and its past ecological settings. There are two types of resources: vertebrate and invertebrate 

paleontological resources. These resources are found in geologic strata conducive to their preservation, typically 

sedimentary formations. Paleontological sites are those areas that show evidence of pre-human activity. Often, they are 

simply small outcroppings visible on the surface or sites encountered during grading. The project area is mapped as both 

Plutonic Igneous Rock (grMz) (MCC 2018), which is described below: 

 Plutonic igneous rocks (grMz) are part of the composite Peninsular Ranges batholith. Plutonic igneous rock is 

present across wide areas of both quadrangles and includes mafic to intermediate composition granitic rocks which 

range from monzogranite to gabbro, though tonalite in the most prominent type. Plutonic igneous rocks have no 

potential for paleontological resources (MCC 2018). 

The site survey identified artificial fill and recent alluvial deposits with granitic outcrops in the surrounding area (MCC 

2018). In addition, the Riverside County Land Information System (RCLIS) GIS data identifies that the project area has a 

low potential for paleontological resources. However, Mitigation Measure CUL-2 has been included to provide procedures 
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to be followed in the unlikely event that potential paleontological resources are discovered during grading or excavation 

activities. Mitigation Measure CUL-2 requires that work shall cease within 50 feet of a find until a qualified paleontologist 

has evaluated the find in accordance with federal and state regulations. Mitigation Measure CUL-2 would reduce potential 

impacts to undiscovered paleontological resources to a less than significant level.  

 

Mitigation Measure 

Mitigation Measure CUL-2: Prior to the issuance of the first grading permit, evidence shall be provided to the City 

Building and Safety Division and Planning Division that a qualified paleontologist has been retained. In the event that 

potential paleontological resources are inadvertently discovered during ground-disturbing activities, work shall be halted 

within 50 feet of the find until it can be evaluated by the qualified paleontologist. Construction activities may continue in 

the other areas of the project site. Any potentially significant fossils observed shall be collected and recorded in conjunction 

with best management practices and Society for Vertebrate Paleontology professional standards. Any fossils recovered 

during mitigation should be deposited in an accredited and permanent scientific institution for the benefit of current and 

future generations. A report documenting the results of the monitoring, including any salvage activities and the significance 

of any fossils would be prepared and submitted to the appropriate City personnel. 

 

d. Disturb any human remains, including those interred outside 

of formal cemeteries?     
    

5d. Response: (Source: Cultural Resources Assessment, Prepared by Material Culture Consulting, 2019 (MCC 

2019) (Appendix C)). 

 

Less than Significant Impact. As described above, the project site is vacant and undeveloped, with no history of previous 

development of cemetery uses. Human remains on the project site are unlikely, as they typically would have been identified 

during previous grading and disking activities. Thus, impacts are less than significant. However, in the unanticipated event 

that human remains are found during project construction activities compliance with California Health and Safety Code 

Section 7050.5 would ensure that human remains were treated with dignity and as specified by law, which would reduce 

the impact to a less than significant level.  

 

As specified by California Health and Safety Code Section 7050.5, if human remains are found on the project site, the 

County Coroner’s office shall be immediately notified and no further excavation or disturbance of the discovery or any 

nearby area reasonably suspected to overlie adjacent remains shall occur until the Coroner has made the necessary findings 

as to origin and disposition pursuant to Public Resources Code 5097.98. If the Coroner recognizes the remains to be Native 

American, he or she shall contact the Native American Heritage Commission (NAHC) within 24 hours. The NAHC would 

make a determination as to the Most Likely Descendent. Compliance with the existing California Health and Safety Code 

regulations, would ensure impacts related to potential disturbance of human remains are less than significant. 

 

6. GEOLOGY AND SOILS. 
Would the project: 

    

a. Expose people or structures to potential substantial adverse 

effects, including the risk of loss, injury, or death involving: 
    

i. Rupture of a known earthquake fault, as delineated on 

the most recent Alquist-Priolo Earthquake Fault Zoning 

Map issued by the State Geologist for the area or based 

on other substantial evidence of a known fault?  Refer to 

Division of Mines and Geology Special Publication 42.  

    

  6i.  Response: (Source: Geotechnical Investigation. Prepared by Leighton and Associates, 2018 (Leighton 

2018) (Appendix D)). 

 

No Impact. The project site is not located within a designated Alquist-Priolo Earthquake Fault Zone. As described by the 

Geotechnical Investigation for the proposed project, there are no known active faults in the vicinity of the site (Leighton 

2018). Thus, the proposed project would not expose people or structures to potential substantial adverse effects from 

rupture of a known earthquake fault that is delineated on an Alquist-Priolo Earthquake Fault Zoning Map, and impacts 

would not occur. 

 

ii.   Strong seismic ground shaking?       

6ii. Response: (Source: Geotechnical Investigation. Prepared by Leighton and Associates, 2018 (Leighton 

2018) (Appendix D)). 

 

Less than Significant Impact. The site is located within a seismically active region of southern California. The principal 
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seismic hazard that could affect the site is ground shaking resulting from an earthquake occurring along several major 

active or potentially active faults in southern California. The known regional active and potentially active faults that could 

produce the most significant ground shaking within the City include the Chino-Central Avenue, Elsinore-Glen Ivy, 

Whittier, San Bernardino and San Jacinto Valley sections of the San Jacinto fault zone, the Cucamonga, and the San Jose 

faults. 

 

The amount of motion expected at a building site can vary from none to forceful depending upon the distance to the fault, 

the magnitude of the earthquake, and the local geology. Greater movement can be expected at sites located closer to an 

earthquake epicenter, that consist of poorly consolidated material such as alluvium, and in response to an earthquake of 

great magnitude. 

 

Structures built in the City are required to be built in compliance with the California Building Code (CBC [California 

Code of Regulations, Title 24, Part 2]) that contains provisions for earthquake safety based on factors including occupancy 

type, the types of soils onsite, and the probable strength of ground motion. Compliance with the CBC would include the 

incorporation of: 1) seismic safety features to minimize the potential for significant effects as a result of earthquakes; 2) 

proper building footings and foundations; and 3) construction of the building structure so that it would withstand the 

effects of strong ground shaking. Because the proposed project would be constructed in compliance with the CBC, the 

proposed project would result in a less than significant impact related to strong seismic ground shaking. 

 

iii.  Seismic-related ground failure, including liquefaction?       

6iii. Response: (Source: Geotechnical Investigation. Prepared by Leighton and Associates, 2018 (Leighton 

2018) (Appendix D)). 

 

Less than Significant Impact. Liquefaction is the loss of soil strength or stiffness due to a buildup of pore-water pressure 

during severe ground shaking. Liquefaction is associated primarily with loose (low density), saturated, fine-to-medium 

grained, cohesionless soils. As the shaking action of an earthquake progresses, the soil grains are rearranged and the soils 

temporarily behave similarly to a fluid. Effects of liquefaction can include sand boils, settlement, and bearing capacity 

failures below structural foundations. For liquefaction effects to occur, groundwater levels must be within 50 feet of the 

ground surface and soils in the saturated zone must be non-consolidated loose soils that are susceptible to liquefaction. 

  

The City’s General Plan EIR Figure 5.6.3 shows that the project site is not located within an area with liquefaction 

potential. The Geotechnical Investigation states that groundwater was not encountered to the total depth explored of 20 

feet below the existing grade and with removal and re-compaction of the near surface soils to a 90 percent compaction in 

compliance with the CBC, the potential for liquefaction or dynamic settlement due to the design earthquake event to affect 

structures at this site is very low (Leighton 2018).  

 

The project is required to be built in compliance with the CBC, which includes provisions to reduce the potential effects 

of liquefaction, such as proper buildings and footings. With implementation of the required CBC seismic safety measures, 

including those related to liquefaction, the proposed project would result in a less than significant impact related to 

liquefaction. 

 

iv.  Landslides?       

6iv. Response: (Source: Geotechnical Investigation. Prepared by Leighton and Associates, 2018 (Leighton 

2018) (Appendix D)). 

 

Less than Significant Impact. Landslides are the downhill movement of masses of earth and rock and are often associated 

with earthquakes; but other factors, such as the slope, moisture content of the soil, composition of the subsurface geology, 

heavy rains, and improper grading can influence the occurrence of landslides. 

 

The project site is relatively flat, and no onsite landslides would occur. In addition, the properties surrounding the project 

site do not contain substantial slopes and would not be subject to a potential landslide. Furthermore, as described in the 

Geotechnical Investigation, the site is not considered susceptible to slope instability. As a result, impacts related to 

landslides would not occur from implementation of the proposed project.  

 

b. Result in substantial soil erosion or the loss of topsoil?       

6b. Response: (Municipal Code Titles 17 and 18; Water Quality Management Plan, Prepared by Adkan 

Engineers, 2019) (Appendix F)).  
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Less than Significant Impact. Construction of the project has the potential to contribute to soil erosion and the loss of 

topsoil. Grading and excavation activities that would be required for the proposed project would expose and loosen topsoil, 

which could be eroded by wind or water.   

 

The City’s Municipal Code Titles 17 (Grading) and 18 (Subdivisions), Storm Water/Urban Runoff implement the 

requirements of the California RWQCB Order No. R8-2010-0033, NPDES Permit No. CAS618033 for the portion of the 

Santa Ana River watershed located within Riverside County, which includes the City. All projects in the City are required 

to conform to the permit requirements, which include installation of Best Management Practices (BMPs) in compliance 

with the RWQCB permit, which establishes minimum stormwater management requirements and controls that are required 

to be implemented for the proposed project. To reduce the potential for soil erosion and the loss of topsoil, a Stormwater 

Pollution Prevention Plan (SWPPP) is required by the RWQCB regulations to be developed by a QSD (Qualified SWPPP 

Developer). The SWPPP is required to address site-specific conditions related to specific grading and construction 

activities. The SWPPP would identify potential sources of erosion and sedimentation to prevent loss of topsoil during 

construction, and to identify erosion control BMPs to reduce or eliminate the erosion and loss of topsoil, such as use of 

silt fencing, fiber rolls, or gravel bags; stabilized construction entrances/exits; hydroseeding, and similar measures. With 

compliance with the City’s Municipal Code, RWQCB requirements, and the BMPs in the SWPPP that is required to be 

prepared to implement the project, construction impacts related to erosion and loss of topsoil would be less than significant. 

 

Construction of the proposed project includes installation of landscaping, such that during operation of the project 

substantial areas of loose topsoil that could erode would not exist. In addition, as described in Section 9, Hydrology and 

Water Quality, the onsite drainage features that would be installed by the project includes three bioretention facilities 

throughout the project site that have been designed to slow, filter, and slowly discharge stormwater into the proposed 

drainage system, which would also reduce the potential for stormwater to erode topsoil during project operations. 

Furthermore, implementation of the project requires City approval of a Water Quality Management Plan (WQMP), which 

would ensure that the City’s Municipal Code, RWQCB requirements, and appropriate operational BMPs would be 

implemented and maintained to minimize or eliminate the potential for soil erosion or loss of topsoil to occur. As a result, 

potential impacts related to substantial soil erosion or loss of topsoil would be less than significant. 

 

c. Be located on a geologic unit or soil that is unstable, or that 

would become unstable as a result of the project, and 

potentially result in on- or off-site landslide, lateral 

spreading, subsidence, liquefaction or collapse?  

    

 6c. Response: (Source: Geotechnical Investigation. Prepared by Leighton and Associates, 2018 (Leighton 2018) 

(Appendix D)). 

 

Less than Significant Impact. As described previously in Response 6.iv, the project site is relatively flat, and no onsite 

landslides would occur. In addition, the properties surrounding the project site do not contain substantial slopes and would 

not be subject to a potential landslide. Additionally, the Geotechnical Investigation that was prepared for the site 

determined that slope instability and landslides hazards on the site are very low (Leighton 2018). As a result, impacts 

related to landslides would not occur from implementation of the proposed project. 

 

Also, as described above, the potential for surface manifestations of liquefaction and damage because of liquefaction is 

very low with removal and re-compaction of the near surface soils to a 90 percent compaction in compliance with the 

CBC (Leighton 2018). For these same reasons, the potential for lateral spreading is also very low. Thus, impacts related 

to liquefaction and lateral spreading would be less than significant.  

 

Seismically induced settlement or collapse consists of dry dynamic settlement (above groundwater) and liquefaction-

induced settlement (below groundwater). During a strong seismic event, seismically induced settlement or collapse can 

occur within loose to moderately dense sandy soil because of the reduction in volume during, and shortly after, an 

earthquake event.  Settlement caused by ground shaking is often non-uniformly distributed, which can result in differential 

settlement.  

 

The Geotechnical Investigation describes that the near surface soils are potentially compressible in their present state and 

may settle under the surcharge of fills or foundation loading of potential settlement, but that and with removal and re-

compaction of the upper 8-inches of soils in compliance with the CBC, the potential for dynamic settlement due to the 

design earthquake event to affect structures at this site is very low (Leighton 2018).  

 

To reduce the potential for adverse total and differential settlement of the onsite soils, the proposed project would remove 

the upper 8-inches of soils (at a minimum) and recompact it to a minimum of 90 percent compaction, which would provide 
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the shear strength to support the proposed structures and meet the requirements of the CBC (Leighton 2018), and would 

reduce potential impacts related to potential settlement and collapse of soils to a less than significant level. 

 

Subsidence occurs as in-place soil is moisture-conditioned and densified to receive fill, such as in processing an 

overexcavation bottom. Subsidence is in addition to shrinkage due to recompaction of fill soil. However, with 

implementation of near surface soils removal and recompaction to 90 percent, and development of footings and 

foundations in compliance with the CBC regulations, potential impacts would be reduced to a less than significant level.  

  

d. Be located on expansive soil, as defined in Table 18-1-B of 

the Uniform Building Code (1994), creating substantial risks 

to life or property?   

    

 6d. Response: (Source: Preliminary Geotechnical Investigation. Prepared by Leighton and Associates, 2018 

(Leighton 2018) (Appendix D)). 

Less than Significant Impact. Expansive soils contain significant amounts of clay particles that swell considerably when 

wetted and shrink when dried.  Structures constructed on these soils are subjected to large uplifting forces caused by the 

swelling.  Without proper measures taken, heaving and cracking of both building foundations and slabs-on-grade could 

result. 

 

The Geotechnical Investigation describes that the site consists of clayey sand, silty sand, and varying amounts of gravel. 

The results of the laboratory testing determined that these soils have a very low expansion potential (Leighton 2018). 

Therefore, impacts related to expansive soils would be less than significant. 

 

e. Have soils incapable of adequately supporting the use of 

septic tanks or alternative waste water disposal systems 

where sewers are not available for the disposal of waste 

water?   

    

 6e. Response: (Source: Project Description). 

 

No Impact. The proposed project would tie into existing sewers and would not use septic tanks or alternative wastewater 

disposal systems. As a result, impacts related to septic tanks or alternative waste water disposal systems would not occur 

from implementation of the proposed project. 

 

7. GREENHOUSE GAS EMISSIONS. 
Would the project: 

    

a. Generate greenhouse gas emissions, either directly or 

indirectly, that may have a significant impact on the 

environment? 

    

7a. Response: (Source: Air Quality and Greenhouse Gas Assessment, 2019 (AQ/GHG 2019) (Appendix A)) 

 

Less than Significant Impact. 

Greenhouse Gas Thresholds 

The analysis methodologies from SCAQMD are used in evaluating potential impacts related to GHG from implementation 

of the proposed project. SCAQMD does not have approved thresholds; however, the agency does have draft thresholds that 

provide a tiered approach to evaluate GHG impacts, which include: 

 Tier 1: determine whether or not the project qualifies for any applicable exemption under CEQA; 

 Tier 2: determine whether the project is consistent with a greenhouse gas reduction plan, which would mean that 

it does not have significant greenhouse gas emissions; and 

 Tier 3: determine if the project would be below screening values; if a project’s GHG emissions are under one of the 

following screening thresholds, then the project is less than significant:   

o All land use types: 3,000 MTCO2e per year   

o Residential: 3,500 MTCO2e per year 

o Commercial:  1,400 MTCO2e per year  

o Mixed use: 3,000 MTCO2e per year 

In addition, SCAQMD methodology for determining GHG emissions from a project’s construction is to average those 

emissions over a 30-year span and then to add them to the project’s operational emissions to determine if the project would 

exceed the screening values listed above. To determine whether the project is significant, the City of Riverside uses the 
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conservative SCAQMD Tier 3 threshold of 3,000 MTCO2e per year for all land use types. 

 

Construction  

The project construction activities would be temporary but could contribute to greenhouse gas impacts. Construction 

activities would result in the emission of GHGs from equipment exhaust, construction-related vehicular activity and 

construction worker automobile trips. The total estimated construction-related GHG emissions for construction of the 

proposed residences are shown in Table GHG-1. As shown, the estimated GHG emissions during construction would equal 

approximately 497 MTCO2e, which is equal to approximately 17 MTCO2e per year after amortization over 30 years per 

SCAQMD methodology. 

Table GHG-1. Construction-Related GHG Emissions 

Emissions Estimated CO2e Emissions 

Construction 497 

Amortized over 30 years 17 
Source: AQ/GHG 2019. 

Notes: CO2e= carbon dioxide equivalent; MT =metric tons; MT/yr 

= metric tons per year. 

 

Operational 

Implementation of the proposed single-family residences would result in area and indirect sources of operational GHG 

emissions that would primarily result from motor vehicle trips, electricity and natural gas consumption, water transport (the 

energy used to pump water), and solid waste generation. GHG emissions from electricity consumed by the proposed 

residences would be generated off-site by fuel combustion at the electricity provider. GHG emissions from water transport 

are also indirect emissions resulting from the energy required to transport water from its source. The estimated operational 

GHG emissions that would be generated from implementation of the proposed single-family residential project are shown 

in Table GHG-2. Additionally, in accordance with SCAQMD’s recommendation, the project’s amortized construction-

related GHG emissions from Table GHG-1 are added to the operational emissions estimate in order to determine the 

project’s total annual GHG emissions.  

 

As shown in Table GHG-2, the proposed project’s total net annual GHG emissions would be approximately 1,712 MTCO2e 

per year. This would not exceed the SCAQMD threshold of 3,000 MTCO2e per year. Therefore, the net increase in GHG 

emissions resulting from implementation of the proposed project would be less than significant.  

 

Table GHG-2. Construction and Operations-Related GHG Emissions 

Emission Source 

Estimated Emissions 

CO2e (MT/yr) 

Construction  

Total Construction  17 

(Amortized over 30 years)  

Project Operations  

 Area Sources 23 

  Energy Consumption 203 

  Mobile Sources 1,372 

  Solid Waste 53 

 Water Consumption 43 

 Total (Construction and 

Operational Emissions)  
1,712 

Significance Threshold 3,000 

Exceed thresholds? No 

Source: AQ/GHG 2019. 

Notes: CO2e= carbon dioxide equivalent; MT/yr = metric tons 

per year. 
 

b. Conflict with any applicable plan, policy or regulation of an 

agency adopted for the purpose of reducing the emissions of 

greenhouse gases? 

    

7b. Response: (Source: City of Riverside Economic Prosperity Action Plan and Climate Action Plan, January 

2016) 

 

No Impact. The City if Riverside has an Economic Prosperity Action Plan and Climate Action Plan that includes policies 

and Measures that the City implements to achieve the reduction targets required by the state’s AB 32 requirements and 
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the statewide GHG reduction goals. The City has also adopted the California Building Code (Title 24), which includes the 

CalGreen requirements that require new development to reduce water and energy consumption and reduce solid waste. 

The proposed single-family residential units would comply with these regulations through installation of high-efficacy 

lighting, plumbing, and appliances as required by Title 24 of the California Code of Regulations and the California 

Building Code, as well as installation of landscaping designed to minimize irrigation and runoff. In addition, the project 

site is served by bus transit services and the project would include sidewalks and pedestrian street crossings for all of the 

onsite roadways to encourage non-motorized travel, which reduces GHG emissions and is consistent with the City’s GHG 

reduction policies in the Riverside Restorative Growthprint – Climate Action Plan (RRG-CAP), which includes the 

following: 

 Measure E-2: Shade Trees. Strategically plant trees at new residential developments to reduce the urban heat 

island effect. 

 Measure T-3: End of Trip Facilities. Encourage use of non-motorized transportation modes by providing 

appropriate facilities and amenities for commuters. 

 Measure W‐1: Water Conservation and Efficiency 

 

The proposed single-family residential units do not include any feature that would require significant energy or water use, 

or otherwise interfere with implementation of these requirements. In addition, as described above, the proposed project 

would not exceed the regional GHG thresholds. Therefore, the proposed project would not conflict with any applicable 

plan, policy or regulation of an agency adopted for the purpose of reducing the emissions of greenhouse gases. 

 

 

8. HAZARDS & HAZARDOUS MATERIALS. 
Would the project: 

    

a. Create a significant hazard to the public or the environment 

through the routine transport, use, or disposal of hazardous 

materials?  

    

8a. Response: (Source: General Plan 2025 Public Safety Element, GP 2025 FPEIR, California Health and Safety 

Code, Title 49 of the Code of Federal Regulations). 

 

Less than Significant Impact. A hazardous material is typically defined as any material that, due to its quantity, 

concentration, or physical or chemical characteristics, poses a significant potential hazard to human health and safety or 

the environment if released. Hazardous materials may include, but are not limited to, hazardous substances, hazardous 

wastes, and any material that would be harmful if released. 

 

There are multiple state and local laws that regulate the storage, use, and disposal of hazardous materials. The Riverside 

County Department of Environmental Health Hazardous Materials Branch is the local administrative agency that 

coordinates the following programs that regulate hazardous materials and hazardous wastes: Underground Storage Tanks 

(UST), Above Ground Petroleum Storage Tanks, Hazardous Materials Disclosure Plan Business Plans, and California 

Accidental Release Program (CalARP). 

 

The project would develop and operate 90 single-family residences on an undeveloped project site that is surrounded by 

similar residential uses and undeveloped lands that are zoned for residential uses. The proposed construction activities 

would involve transport, use, and disposal of hazardous materials such as paints, solvents, oils, grease, and caulking. In 

addition, hazardous materials could be used for fueling and serving construction equipment onsite. These types of 

hazardous materials used during construction are not acutely hazardous, and all storage, handling, use, and disposal of 

these materials are regulated by state and federal laws that the project is required to strictly adhere to. As a result, the 

routine transport, use or disposal of hazardous materials during construction activities of the proposed project would be 

less than significant. 

 

Operation of the proposed project includes activities related to residential development, which use hazardous materials 

including solvents, cleaning agents, paints, pesticides, batteries, and aerosol cans. Although residents of the project may 

utilize common types of hazardous materials generally classified as household hazardous waste, normal routine use of 

these products would not result in a significant hazard to residents or workers in the vicinity of the project. Therefore, 

operation of the proposed project would not result in a significant hazard to the public or to the environment through the 

routine transport, use, or disposal of hazardous waste during operation of the proposed project. Impacts would be less than 

significant. 
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b. Create a significant hazard to the public or the environment 

through reasonably foreseeable upset and accident 

conditions involving the release of hazardous materials into 

the environment?  

    

8b. Response: (Source: Phase I ESA, prepared by Leighton and Associates 2018. (Leighton 2018) (Appendix E)). 

 

Less than Significant Impact. As described in the Phase Environmental Site Assessment (ESA) prepared for the project 

site, describes that the site does not have a history of development and consists of native land that was previously partially 

prepared for development. There is no documented historic use of hazardous materials on the project site.  

 

As described in Response 8a., construction activities would be required to adhere to all applicable regulations regarding 

hazardous materials storage and handling, as well as to implement construction BMPs to prevent a hazardous materials 

release and to promptly contain and clean up any spills, which would minimize the potential for harmful exposures. With 

compliance to existing laws and regulations, the project’s construction-related impacts to public or the environment from 

accident conditions involving the release of hazardous materials into the environment would be less than significant.  

 

During operation of the proposed residences, the residents may utilize and store small quantities of hazardous materials 

such as household cleaners, solvents, paints, and pesticides. These types of hazardous materials are regulated by existing 

laws that have been implemented to reduce risks related to the use of these substances. In addition, the project must comply 

with the Southern California Hazardous Waste Management Authority for disposal of any hazardous materials at either 

appropriate waste facilities or service providers. Therefore, hazardous materials impacts related to operation of the 

proposed project would be less than significant.  

c. Emit hazardous emissions or handle hazardous or acutely 

hazardous materials, substances, or waste within one-quarter 

mile of an existing or proposed school?   

    

8c. Response: (Source: Phase I ESA, prepared by Leighton and Associates 2018. (Leighton 2018) (Appendix E)). 

 

Less than Significant Impact. There are no schools within 0.25 mile of the project site. The closest school to the project 

site is the Mark Twain Elementary, which is located at 19411 Krameria Avenue, approximately 0.7 mile from the project 

site. As described above, construction and operation of the proposed residential project would involve the use, storage and 

disposal of small amounts of hazardous materials on the project site. These hazardous materials would be limited and used 

and disposed of in compliance with federal, state, and local regulations, which would reduce the potential of accidental 

release into the environment near the school.  

 

Additionally, the emissions that would be generated from construction and operation of the project were evaluated in the 

Air Quality analysis presented in Section 3, and the emissions generated from the project would not cause or contribute to 

an exceedance of the federal or state air quality standards. Thus, the project would not emit hazardous or handle acutely 

hazardous materials, substances, or waste near the school, and impacts would be less than significant. 

 

d. Be located on a site which is included on a list of hazardous 

materials sites compiled pursuant to Government Code 

Section 65962.5 and, as a result, would it create a significant 

hazard to the public or the environment?   

    

8d. Response: (Source: Phase I ESA, prepared by Leighton and Associates 2018. (Leighton 2018) (Appendix E)). 

 

No Impact. A search of selected government databases was conducted during preparation of the Phase I and the 

Environmental Data Resources (EDR) Radius Report environmental database report system did not identify the project 

site on any list of hazardous material sites (Leighton 2018). In addition, the Phase I conducted a search to identify if there 

are any hazardous material uses in the project vicinity that could adversely affect the project site. Information from the 

search was reviewed for potential environmental concerns; however, none of the offsite listings were identified as a 

potential impact (Leighton 2018). Therefore, the proposed project would not be located on a list of hazardous material 

sites, and impacts would not occur. 

 

e. For a project located within 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 result 

in a safety hazard for people residing or working in the 

project area?   

    

8e. Response: (Source: General Plan 2025 Figure PS-6 – Airport Safety Zones and Influence Areas, Riverside 
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County Airport Land Use Compatibility Plan, 2004. http://www.rcaluc.org/Plans/New-Compatibility-Plan)  

 

No Impact. The proposed project is located within Zone E of the March Air Reserve Base/March Inland Port Land Use 

Compatibility Plan (MARB/MIP LUCP). The March Air Reserve Base is approximately 4 miles east of the project site. 

Zone E does not restrict land use intensities or densities and does not prohibit specific land uses except those that would 

pose a direct hazard to aircraft and airport operations. The project is consistent with Zone E of the MARB/MIP LUCP. As 

shown on General Plan Airport Safety Zones Figure and Map RI-1, Compatibility Map Riverside Municipal Airport, of the 

Airport Land Use Compatibility Plan, the project site is not located within the Airport Influence Area Boundary. Therefore, 

the proposed project, which would develop two-story residential structures, would not result in an airport related safety 

hazard for people residing or working in the project area. 

 

f. For a project within the vicinity of a private airstrip, would 

the project result in a safety hazard for people residing or 

working in the project area?   

    

 8f. Response: (Source: General Plan 2025 Figure PS-6 – Airport Safety Zones and Influence Areas) 

 

No Impact. There are no private airstrips located within the vicinity of the project site. Therefore, the development of the 

project would not result in a safety hazard related to airstrips for people residing or working in the project area. 

 

g. Impair implementation of or physically interfere with an 

adopted emergency response plan or emergency evacuation 

plan?  

    

8g. Response: (Source Riverside Fire Department, https://www.riversideca.gov/fire/oem/default.asp) (California 

Temporary Traffic Control Handbook, (Caltrans 2018) https://www.sce.com/sites/default/files/inline-

files/tcm_0.pdf) 

 

Less Than Significant Impact. The City of Riverside’s Office of Emergency Management (OEM), also known as the City 

of Riverside Fire Department’s Emergency Services Division, administers a comprehensive all-hazards community based 

emergency management program. The proposed project would provide single-family residential uses that would be 

permitted and approved in compliance with existing safety regulations, such as the California Building Code and Fire Code 

to ensure that it would not conflict with implementation of an emergency evacuation.  

 

The proposed construction activities, including equipment and supply staging and storage, would largely occur within the 

project site and would not restrict access of emergency vehicles to the project site or adjacent areas. During construction of 

the project one lane of Wood Road could be temporarily closed to through traffic. However, one lane would be available 

for emergency access and Lurin Avenue would remain open, which would provide adequate emergency access to the project 

area and vicinity. Similarly, one lane of Krameria Avenue, Wood Road, and Alderbrook Drive could be temporarily closed 

during installation of the storm drain lines that are part of the project. However, one lane of these roadways would remain 

open to ensure emergency access. Any temporary lane closures would be implemented consistent with the recommendations 

of the California Temporary Traffic Control Handbook to ensure that emergency vehicle access is maintained (Caltrans 

2018). Thus, impacts related to interference with an adopted emergency response of evacuation plan during construction 

activities would be less than significant.  

 

Operation of the proposed project would also not result in a physical interference with an emergency response evacuation. 

Direct access to the project site would be provided from Wood Road and Lurin Avenue, which are adjacent to the project 

site. The project is also required to design and construct internal access roads of sufficient size to accommodate emergency 

vehicles and provide fire suppression facilities (e.g., hydrants, fire sprinklers and fire-resistant construction materials) in 

conformance with the City Municipal Code. In addition, the development plans would be consistent with the requirements 

in the International Fire Code and Section 503 of the California Fire Code (Title 24, California Code of Regulations, Part 

9). As such, the proposed project would not impair implementation of or physically interfere with an adopted emergency 

response plan or emergency evacuation plan, and impacts would be less than significant.  

 

h. Expose people or structures to a significant risk of loss, 

injury or death involving wildland fires, including where 

wildlands are adjacent to urbanized areas or where 

residences are intermixed with wildlands?   

    

8h. Response: (Source: General Plan 2025 Figure 5.7-3 – Fire Hazard Areas) 

 

No Impact. The project site is located within a partially developed area, not adjacent to wildlands, and is not located within 

http://www.rcaluc.org/Plans/New-Compatibility-Plan
https://www.riversideca.gov/fire/oem/default.asp
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an identified wildland fire hazard area, as identified by the General Plan Figure 5.7-3, Fire Hazard Areas. The proposed 

project would be implemented in compliance with the City Fire Code requirements, as included in Municipal Code Chapter 

16.32. Therefore, although the proposed project would result in an increase in the intensity of development when compared 

to that existing on the site, it would not expose people or structures to a significant risk of loss, injury, or death from 

wildfires. Therefore, project implementation would not expose people or structures to a significant risk involving wildland 

fires. 

 

9. HYDROLOGY AND WATER QUALITY. 
Would the project: 

    

a. Violate any water quality standards or waste discharge 

requirements?   
    

9a. Response: (Source: General Plan EIR; Water Quality Management Plan, Prepared by Adkan Engineers, 

2019) (Appendix F)). 

 

Less than Significant Impact. The proposed project is located within the Santa Ana Region (Region 8) of the California 

RWQCB. The Santa Ana RWQCB sets water quality standards for all ground and surface waters within its region. Water 

quality standards are defined under the Clean Water Act (CWA) to include both the beneficial uses of specific water bodies 

and the levels of water quality that must be met and maintained to protect those uses (water quality objectives). Water 

quality standards for all ground and surface waters overseen by the Santa Ana RWQCB are documented in its Basin Plan, 

and the regulatory program of the Santa Ana RWQCB is designed to minimize and control discharges to surface and 

groundwater, largely through permitting, such that water quality standards are effectively attained. 

 

The project site is undeveloped, and the soil surface is pervious, with exception of a roadway on the western portion of 

the site. Stormwater that does not infiltrate into the existing pervious surfaces onsite sheet flows across the site from west 

to east.   

 

Construction 

Construction of the proposed project would require grading and excavation of soils, which would loosen sediment, and 

then have the potential to mix with surface water runoff and degrade water quality. Additionally, construction would 

require the use of heavy equipment and construction-related chemicals, such as concrete, cement, asphalt, fuels, oils, 

antifreeze, transmission fluid, grease, solvents and paints. These potentially harmful materials could be accidentally spilled 

or improperly disposed of during construction and, if mixed with surface water runoff could wash into and pollute waters.    

 

These types of water quality impacts during construction of the project would be prevented through implementation of a 

grading and erosion control plan that is required by the Construction Activities General Permit (State Water Resources 

Board Order No. 2009-009-DWQ, NPDES No. 99-08-DWQ), which requires preparation of a SWPPP by a Qualified 

SWPPP Developer. The SWPPP is required for plan check and approval by the City’s Public Works Department, prior to 

provision of permits for the project, and would include construction BMPs such as: 

 Silt Fencing, fiber rolls, or gravel bags;  

 Street sweeping and vacuuming; 

 Storm drain inlet protection; 

 Stabilized construction entrances/exits; 

 Vehicle and equipment maintenance, cleaning, and fueling; 

 Hydroseeding; 

 Material delivery and storage; 

 Stockpile management; 

 Spill prevention and control; 

 Solid waste management; and 

 Concrete waste management.  

 

Adherence to the existing requirements and implementation of the appropriate BMPs per the permitting process would 

ensure that potential water quality degradation associated with construction activities would be minimized, and impacts 

would be less than significant. 
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Operation 

The proposed project would introduce single-family residential uses to the project site, which would introduce the potential 

for pollutants such as chemicals from household cleaners, pathogens from pet wastes, nutrients from fertilizer, pesticides 

and sediment from landscaping, trash and debris, and oil and grease from vehicles. These pollutants could potentially 

discharge into surface waters and result in degradation of water quality.  

 

However, in accordance with State Water Resources Board Order No. 2012-0006-DWQ, NPDES No. CAS000002 the 

proposed project would be required to incorporate post-construction (or permanent) Low Impact Development (LID) site 

design, source control, and treatment control BMPs into the project. The LID site design would minimize impervious 

surfaces and provide infiltration of runoff into landscaped areas.  

 

The source control BMPs would minimize the introduction of pollutants that may result in water quality impacts and 

provide treatment control BMPs that would treat stormwater runoff. The project would install catch basins with 

biotreatment filters to treat stormwater, and remove coarse sediment, trash, and pollutants (i.e., sediments, nutrients, heavy 

metals, oxygen demanding substances, oil and grease, bacteria, and pesticides). The types of source control BMPs that 

would be implemented for the proposed project are listed in Table HWQ-1.  

 

Table HWQ-1: Types of Source Control BMPs Incorporated into the Project Design 

Type of BMP Description of BMPs 

LID Site 

Design 

Optimize the site layout: The site has been designed so that runoff from impervious surfaces would 

flow over pervious surfaces. Runoff would be directed to landscape areas and bioretention facilities 

to slow and retain runoff.  

Use pervious surfaces: Landscaping and bioretention facilities are incorporated into the project 

design to increase the amount of pervious area and on-site retention of stormflows. 

Source 

Control 

Storm Drain Stenciling: All storm drains would be stenciled with the words “Only Rain Down the 

Storm Drain,” or equivalent message.  

Need for future indoor & structural pest control: Buildings would be designed to avoid openings 

that would encourage entry of pests. 

Landscape/outdoor pesticide use: Final landscape plans would accomplish all of the following:  

 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 storm 

water pollution. 

 Consider using pest-resistant plants, especially adjacent to hardscape. 

 Preserve existing native trees and ground cover to the maximum extent possible. 

Refuse Area: Signs would be posted on or near dumpsters not to dump hazardous materials. 

Roofing, gutters and trim: The architectural design would avoid roofing, gutters, and trim made of 

copper or other unprotected metals that may leach into runoff. 

Vehicle Maintenance: No vehicle maintenance would be done outdoors. 

Treatment 

Control 

Bio-Retention Basins: The bioretention facilities proposed for the project would retain runoff and 

filter it, prior to discharge.  

 

With implementation of the operational BMPs that would be required by the City pursuant to the NPDES permit, which 

would be verified during the permitting process for the proposed project, potential pollutants would be reduced to the 

maximum extent feasible, and development of the proposed project would not violate any water quality standards or waste 

discharge requirements, including but not limited to increasing pollutant discharges to receiving waters, and impacts would 

be less than significant. 

 

b. Substantially deplete groundwater supplies or interfere 

substantially with groundwater recharge such that there 

would be a net deficit in aquifer volume or a lowering of the 

local groundwater table level (e.g., the production rate of 

pre-existing nearby wells would drop to a level which would 

not support existing land uses or planned uses for which 

permits have been granted)?   
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9b. Response: (Source: 2015 Urban Water Management Plan for Riverside Public Utilities, June 2016 (UWMP 

2016). Accessible: http://www.riversideca.gov/utilities/pdf/2016/RPU-2015-UWMP.pdf; Water Quality 

Management Plan, Prepared by Adkan Engineers, 2019) (Appendix F)). 

 

Less than Significant Impact. The domestic and irrigation water for the proposed project would be supplied to the project 

by the Western Municipal Water District. As outlined in the City’s 2015 Urban Water Management Plan (UWMP), 

regional growth projections from the Southern California Association of Governments (SCAG) 2012 Adopted Growth 

Forecast, which are based on the City’s General Plan Land Use designations, are used in the UWMP to identify future 

water demands.  

 

The project site is currently designated as LDR – Low Density Residential, which allows a maximum of 6 dwelling units 

per acre with a Planned Residential Development permit. The proposed project would result in a density of 4.47 units per 

acre, which is less than the allowable General Plan Land Use designation criteria and would be consistent with existing 

growth projections. Therefore, the development of this site was considered in developing the UWMP.  

 

According to the UWMP, water supply is primarily groundwater from the Bunker Hill Basin, Rialto-Colton Basin, 

Riverside North, and Riverside South sub-basins. The City has specific extraction rights for these basins. The City’s 

current extraction rights include: 51,261 acre-feet per year (AFY) from the Bunker Hill Basin; 2,728 AFY from the Rialto-

Colton Basin; 10,902 AFY from the Riverside North Basin; and 16,880 AFY from the Riverside South Basin. These 

extraction rights equal 81,772 AFY and are managed by the Western San Bernardino Watermaster (UWMP 2016). 

Additional sources of water include recycled water from the Riverside Water Quality Control Plant (RWQCP) and 

imported water from Western Municipal Water District through a connection at the Metropolitan Water District of 

Southern California’s (MWD) Henry J. Mills Treatment Plant. Riverside Public Utilities plans to augment these water 

supplies through conjunctive use projects in the Bunker Hill and Riverside North Basins and recycled water infrastructure 

projects (UWMP 2016).  

 

In 2015, the City utilized 75,126 acre-feet of water, which was all groundwater. By 2020, the UWMP projects a total 

demand of 95,221 acre-feet, which includes demand from the proposed project as it is within the anticipated build-out of 

the General Plan land use designations and within the regional growth projections. In 2020, the UWMP projects a total 

water supply of 116,903 acre-feet (18.6 percent of which would be imported supplies from Western Municipal Water 

District) (UWMP 2016). Local groundwater supplies would continue to be managed by the Western San Bernardino 

Watermaster, who would ensure that the City’s extraction rights are provided and that groundwater supplies are not 

substantially depleted. Overall, the project would utilize the planned sources of water within the anticipated water demand 

and supply projections and would not substantially deplete groundwater supplies. Impacts related to water demand upon 

groundwater supplies would be less than significant. 

 

Regarding infiltration of runoff water, the soils report attached the project’s WQMP describes that the onsite soils are silty 

to clayey sand that have a poor infiltration rate (WQMP 2019). Thus, the existing onsite soils do not provide a substantial 

source of infiltration, and no infiltrating of runoff is proposed with the project. The project would result in an increase of 

impervious surfaces. However, because the onsite soils have a minimal infiltration rate, implementation of the proposed 

project (including increased impervious surfaces) would not substantially interfere with groundwater recharge, such that 

there would be a net deficit in aquifer volume or a lowering of the local groundwater table level, and impacts would be 

less than significant. 

 

c. Substantially alter the existing drainage pattern of the site or 

area, including through the alteration of the course of a 

stream or river, in a manner which would result in substantial 

erosion or siltation on- or off-site?  

    

9c. Response: (Source: Water Quality Management Plan, prepared by Adkan Engineers, 2019) (Appendix F) 

(Preliminary Hydrology Report, prepared by Adkan Engineers, 2019) (Appendix G). 

 

Less than Significant Impact. The project site does not include a stream, creek, or river; and there are no streams, creeks, 

or rivers in the vicinity of the project site. Thus, direct impacts related to alteration of the course of a stream or river would 

not occur. 

 

Construction 

Construction of the proposed project would require grading and excavation of soils, which would loosen sediment and 

could result in erosion or siltation. However, construction of the proposed project requires City approval of a grading and 

erosion control plan per the Construction Activities General Permit (State Water Resources Board Order No. 2009-009-

http://www.riversideca.gov/utilities/pdf/2016/RPU-2015-UWMP.pdf
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DWQ, NPDES No. 99-08-DWQ), which requires preparation of a SWPPP by a Qualified SWPPP Developer. The grading 

and erosion control plan and SWPPP are required for plan check and approval by the City’s Public Works Department, 

prior to provision of permits for the project, and would include construction BMPs to reduce erosion or siltation. Typical 

BMPs for erosion or siltation include: use of silt fencing, fiber rolls, gravel bags, stabilized construction driveway, and 

stockpile management (as described in response 9a above). Adherence to the existing requirements and implementation of 

the required BMPs per the permitting process would ensure that erosion and siltation associated with construction activities 

would be minimized, and impacts would be less than significant. 

 

Operation 

The project would develop large areas of impervious surfaces. Although a substantial change of impervious surfaces would 

occur by implementation of the project, the existing onsite soils have a low infiltration rate and the site drainage would be 

designed to closely mimic the existing drainage conditions, as detailed in the Water Quality Management Plan prepared for 

the project (WQMP 2019). Runoff from the impervious surfaces that would be created by the project would be conveyed 

into three bioretention facilities that would retain, treat, and slowly discharge stormwater drainage into the proposed storm 

drain system (WQMP 2019). The use of bioretention facilities would reduce the velocity and the potential for erosion. Also, 

each of the proposed bioretention facilities would exceed the required design capture volume to accommodate the 

stormwater from the project site. Overall, the proposed project would not alter an existing drainage pattern that could result 

in substantial erosion or siltation, and impacts would be less than significant.  

 

d. Substantially alter the existing drainage pattern of the site or 

area, including through the alteration of the course of a 

stream or river, or substantially increase the rate or amount 

of surface runoff in a manner which would result in flooding 

on- or off-site?  

    

9d. Response: (Source: Water Quality Management Plan, prepared by Adkan Engineers, 2019) (Appendix F) 

(Preliminary Hydrology Report, prepared by Adkan Engineers, 2019) (Appendix G). 

 

Less than Significant Impact. As described in the previous response, the project site does not include, and is not adjacent 

to, a stream or river. Thus, direct impacts related to alteration of the existing drainage pattern of the site through the 

alteration of the course of a stream or river would not occur. 

 

Construction 

Construction of the proposed project would require grading and excavation of soils, which could temporarily alter the 

existing drainage pattern of the site or area and result in flooding on- or off-site. However, as described above, 

implementation of the project construction requires preparation of a SWPPP by a Qualified SWPPP Developer, which 

would include construction BMPs to limit an increase in stormwater flows during construction and reduce the potential 

for construction related flooding to occur. 

 

In addition, the project site does not receive run-off, and according to the Federal Emergency Management Agency 

(FEMA) Flood Insurance Rate Maps (FIRM) for the project area (06065C0740G), the project site is located within “Zone 

D,” which is an area of undetermined flood hazard. Therefore, there is a low potential for onsite flooding to occur during 

construction activities, and impacts relating to flooding both on- and off-site during construction would be less than 

significant. 

 

Operation 

As described above, the project site is currently undeveloped and largely pervious. The project would include development 

of pervious surfaces from building pads, driveways, roadways, sidewalks, and other such project features. Although a 

substantial change of impervious surfaces would occur by implementation of the project, the operational drainage would 

closely mimic the existing drainage conditions because the project would construct bioretention facilities that would 

capture, retain and slowly discharge runoff. The hydrologic design of the proposed drainage facilities would control the 

velocity and amount of runoff to ensure that runoff does not exceed pre-development conditions (WQMP 2019). As 

detailed in the previous response, each of the bioretention facilities would exceed the required design capture volume, 

which would accommodate the stormwater from the project site. As a result, implementation of the proposed project would 

not substantially increase the rate or amount of surface runoff in a manner which would result in flooding on- or off-site, 

and impacts would be less than significant. 

 

e. Create or contribute runoff water which would exceed the 

capacity of existing or planned stormwater drainage systems 

or provide substantial additional sources of polluted runoff?   
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9e. Response: (Source: Water Quality Management Plan, prepared by Adkan Engineers, 2019) (Appendix F) 

(Preliminary Hydrology Report, prepared by Adkan Engineers, 2019) (Appendix G). 

 

Less than Significant Impact.  

Construction 

As described above, the project would require grading and excavation of soils, which would loosen sediment and could 

temporarily alter the existing drainage pattern of the site and result in additional sources of polluted runoff. However, 

implementation of project construction requires approval of a grading and erosion control plan per the City’s existing 

requirements and approval of a SWPPP by a Qualified SWPPP Developer, which would include construction BMPs to 

minimize the potential for construction related sources of pollution or increases in stormwater flows that could result in 

flooding. Adherence to the existing requirements and implementation of the required BMPs per the permitting process 

would ensure that increases in runoff and pollution associated with construction activities would be minimized, and impacts 

related to the capacity of storm water drainage systems and generation of polluted runoff would be less than significant. 

 

Operation 

As described above, the project includes installation of three bioretention facilities that would capture runoff from the 

developed project areas. The bioretention systems would drain into a new 24-inch onsite storm drain that would 

replace the existing onsite stormwater basin and connect to a new 36-inch storm drain in Wood Road that would 

convey flows toward the intersection of Wood Road and Krameria Avenue. To accommodate the project, 

approximately 1,000 linear feet of the existing 36-inch drain from the intersection of Wood Road and Krameria 

to the north would be replaced with a 42-inch drain.  

 

The facilities proposed for the project have been designed to meet the required design capture volume, which would 

accommodate stormwater from the project site. Each of the bioretention facilities proposed for the project would exceed 

the required design capture volume, which would accommodate stormwater from the project site. Thus, implementation 

of the proposed project would not increase the rate or amount of runoff that could result in exceedance of the stormwater 

drainage system, and impacts would be less than significant. 

 

Also, as described above and listed in Table HWQ-1, the project has included source control BMPs to minimize the 

introduction of pollutants; and treatment control BMPs have been included to treat runoff. With implementation of the 

operational source and treatment control BMPs, potential pollutants would be reduced, and implementation of the proposed 

project would not provide substantial additional sources of polluted runoff; thus, impacts would be less than significant. 

 

f. Otherwise substantially degrade water quality?       

9f.  Response: (Source: Water Quality Management Plan, prepared by Adkan Engineers, 2019) (Appendix F). 

 

Less than Significant Impact.  

Construction 

Construction of the proposed project is not expected to pose any additional threats to water quality not already identified 

above. The project would be required to have an approved grading and erosion control plan and approval of a SWPPP, 

which would include construction BMPs to minimize the potential for construction related sources of pollution, which 

would be implemented during construction to protect water quality. As a result, impacts related to the degradation of water 

quality during construction of the proposed project would be less than significant 

 

Operation 

Operation of the project is not expected to pose any threats to water quality in addition to those described above. As 

described, the proposed project would be required to implement source control BMPs to minimize the introduction of 

pollutants; and treatment control BMPs to treat runoff. With implementation of the operational source and treatment 

control BMPs that would be required by the City during the project permitting and approval process, potential pollutants 

would be reduced to the maximum extent feasible, and implementation of the proposed project would not substantially 

degrade water quality, and impacts would be less than significant. 

 

g. Place housing within a 100-year flood hazard area as mapped 

on a federal Flood Hazard Boundary or Flood Insurance Rate 

Map or other flood hazard delineation map?   

    

9g. Response: (Source: General Plan EIR Figure 5.8-2, Flood Hazard Areas; FEMA FIRM Map Number 

06065C0770G) 
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No Impact. The City’s General Plan EIR Figure 5.8-2, Flood Hazard Areas and the Federal Emergency Management 

Agency (FEMA) Flood Insurance Rate Map (FIRM) for the project area (06065C0740G) identifies the project site is located 

within “Zone D,” which is an area of undetermined flood hazard. Thus, the proposed project would not place housing within 

a 100-year flood hazard area as mapped on a federal Flood Hazard Boundary or Flood Insurance Rate Map or other flood 

hazard delineation map, and impacts would not occur. 

 

h. Place within a 100-year flood hazard area structures which 

would impede or redirect flood flows?   
    

9h. Response: (Source: General Plan EIR Figure 5.8-2, Flood Hazard Areas; FEMA FIRM Map Number 

06065C0715G) 

 

No Impact. As described in the response above, the project site is not located within a 100-year flood hazard area. Thus, 

the proposed project would not place structures within a flood hazard area that would impede or redirect flood flows, and 

impacts would not occur. 

 

i. Expose people or structures to a significant risk of loss, 

injury or death involving flooding, including flooding as a 

result of the failure of a levee or dam?  

    

9i.  Response: (Source: General Plan EIR Figure 5.8-2, Flood Hazard Areas) 

 

No Impact. As described in the response above, the project site is not located within a 100-year flood hazard area. In 

addition, the City’s General Plan EIR Figure 5.8-2, Flood Hazard Areas, shows that the proposed project site is not located 

within a levee or dam inundation pathway. Thus, the proposed project would not expose people or structures to a 

significant risk of loss, injury, or death involving flooding, including flooding as a result of the failure of a levee or dam. 

j. Inundation by seiche, tsunami, or mudflow?       

 9j.  Response: (Source: General Plan EIR, Section 5.8, Hydrology and Water Quality; Geotechnical 

Investigation. Prepared by Leighton and Associates, 2018 (Leighton 2018)) (Appendix D) 

 

No Impact. As described in the City’s General Plan EIR, a seiche is a to-and-fro vibration of a water body that is similar 

to the slopping of water in a basin. Once initiated, oscillation within the waterbody can continue independently. Seiches 

are often triggered by earthquakes. The project site is approximately 5 miles from Lake Mathews, which is the closest 

water body. Due to the distance of the project site from a water body, impacts related to seiche to the project site would 

not occur.  

 

Also, as described in the City’s General Plan EIR, tsunamis are tidal waves that occur in coastal areas; because the project 

area is not located in a coastal area, no impacts due to tsunamis would occur. 

 

The project site is relatively flat, and no onsite mudslides or mudflow would occur. In addition, the properties surrounding 

the project site do not contain substantial slopes and would not be subject to a potential mudslide. Furthermore, as 

described in the Geotechnical Investigation that was prepared for the site, the site is not considered susceptible to slope 

instability (Leighton 2018). As a result, impacts related to mudslides or mudflow would not occur from implementation 

of the proposed project. 

 

10. LAND USE AND PLANNING: 
Would the project: 

    

a. Physically divide an established community?       

10a. Response: (Source: Project Description and Existing Setting) 

 

No Impact. The physical division of an established community could occur if a major road (expressway or freeway, for 

example) were built through an existing community or neighborhood, or if a major development was built which was 

inconsistent with the land uses in the community such that it divided the community. The environmental effects caused 

by such a facility or land use could include lack of, or disruption of, access to services, schools, or shopping areas. It might 

also include the creation of blighted buildings or areas due to the division of the community.    

 

The proposed project site is undeveloped within a partially developed residential area. The proposed single-family 

residential project is consistent with the existing single-family residential land uses surrounding the project site. In 

addition, the project would not change roadways or areas outside of the project site. Therefore, implementation of the 
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proposed project would not physically divide an established community, and impacts would not occur. 

 

b. Conflict with any applicable land use plan, policy, or 

regulation of an agency with jurisdiction over the project 

(including, but not limited to the general plan, specific plan, 

local coastal program, or zoning ordinance) adopted for the 

purpose of avoiding or mitigating an environmental effect?  

    

10b. Response:  Source: General Plan 2025, General Plan 2025 Figure LU-10 – Land Use Policy Map, Table LU-

5 – Zoning/General Plan Consistency Matrix, Title 19 – Zoning Code, Title 18 – Subdivision Code, Title 7 – 

Noise Code, Title 17 – Grading Code, Title 20 – Cultural Resources Code, Title 16 – Buildings and 

Construction and Citywide Design and Sign Guidelines) 

 

Less than Significant Impact. The project site has a General Plan Land Use designation of LDR – Low Density 

Residential, which allows up to 6 dwelling units per acre with a Planned Residential Development permit. The site has a 

zoning designation of R-1-13000 - Single Family Residential Zone. The proposed project is requesting a Planned 

Residential Development permit and would develop 90 single-family residences on the 20.12-acre project site, which 

would result in 4.47 single-family dwelling units per gross acre, which would be consistent with the existing land use and 

zoning designations.  

 

In addition, a variance is requested as part of the project to reduce the 20-foot perimeter landscaped setback along Wood 

Road and Lurin Avenue (per Section 19.780.060) to 18-feet. Other site designs are consistent with the required setbacks 

and other development regulations as established in the Planned Residential Development permit. The proposed 

modification to the landscaped setback along Wood Road and Lurin Avenue would not result in a conflict with a regulation 

that could result in an environmental effect. The reduced setback would not result in a setback that is out of character with 

the surrounding area. Therefore, project impacts related to conflict with an applicable land use plan or zoning regulation 

would be less than significant. 

 

c. Conflict with any applicable habitat conservation plan or 

natural community conservation plan?   
    

 10c. Response: (Source: General Biological Resources Assessment, Prepared by Helix, 2018 (Appendix B)) 

 

Less than significant with mitigation measures incorporated. As described previously in Section 4, a habitat survey 

was conducted on the project site pursuant to MSHCP Section 6.1.2. The project area is located in the MSHCP Lake 

Matthews/Woodcrest Area Plan and is within the boundaries of the Stephens’ Kangaroo Rat Habitat Conservation Plan 

(SKRHCP) fee area (Figure 4, MSHCP Criteria Map) and would be required to pay a Stephens’ kangaroo rat mitigation 

fee. However, the project site is not located within or adjacent to any MSHCP Criteria Cells targeted for conservation or 

SKRHCP Core Reserves. In addition, as described above, the project site does not contain any riparian/riverine habitat 

areas, vernal pools, sensitive plant species, or sensitive wildlife species that are included within the MSHCP.  

 

As previously described, Section 6.3.2 of the MSHCP requires focused surveys for burrowing owl, which were conducted. 

Also, as described previously, Section 6.1.4 of the MSHCP provides Urban/Wildlands Interface Guidelines to minimize 

urban/wildlands interface issues; however, because the project site is farther than two miles from the nearest MSHCP 

Conservation area and has no adjacent or nearby natural open space areas, no urban/wildlands interface impacts would 

result from the proposed project. Furthermore, as described in response 4d and as prescribed by Mitigation Measures 

BIO-1 and BIO-2, the project would be required to conduct pre-construction surveys for burrowing owl and nesting birds, 

which are covered by the MSHCP. As a result, the proposed project would not conflict with the provisions of the MSHCP, 

and impacts would be less than significant with mitigation measures incorporated. 

 

11. MINERAL RESOURCES. 
Would the project: 

    

a. Result in the loss of availability of a known mineral resource 

that would be of value to the region and the residents of the 

state?  

    

11a.  Response: (Source: General Plan EIR Figure 5.10-1, Mineral Resources) 

 

No Impact. The General Plan EIR, Figure 5.10-1, Mineral Resources identifies that the project site is within MRZ-4, 

which is defined as areas where there is insufficient data to assign any mineral resource designation. No existing or 

abandoned quarries or mines exist in the area surrounding the project site. Therefore, the proposed project would not result 

in the loss of availability of a known mineral resource that would be of value to the region and the residents of the state, 
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and impacts would not occur. 

 

b. Result in the loss of availability of a locally-important 

mineral resource recovery site delineated on a local general 

plan, specific plan or other land use plan?  

    

11b. Response: (Source: General Plan EIR Figure 5.10-1, Mineral Resources) 

 

No Impact. The project site is designated for single-family residential uses by the City’s General Plan and Zoning Code. 

The project site is located within a partially developed suburban area and surrounding areas do not include mineral resource 

recovery sites. Thus, the proposed project would not result in the loss of availability of a locally-important mineral resource 

recovery site delineated on a local general plan, specific plan or other land use plan, and impacts would not occur. 

12. NOISE. 
Would the project result in: 

    

a. Exposure of persons to or generation of noise levels in 

excess of standards established in the local general plan or 

noise ordinance, or applicable standards of other agencies?   

    

12a. Response: (Source: General Plan and Municipal Code, Noise Impact Analysis (Appendix H) 

 

Less than Significant Impact. The proposed project would develop and operate 90 single-family residences on the project 

site. Potentially significant noise impacts related to exposure of persons to or generation of noise levels in excess of 

standards from construction activities would occur from grading and construction equipment noise. Operational noise 

impacts generated by the project could occur from placement of the new residential uses in a noise environment that is not 

consistent with the City’s planning regulations, from vehicular noise that would be generated project trips, and from onsite 

mechanical equipment. 

 

Noise sensitive receptors (land uses associated with indoor and/or outdoor activities that may be subject to stress and/or 

significant interference from noise) typically include residential dwellings, hotels, motels, hospitals, nursing homes, 

educational facilities, and libraries. As previously noted, the project site is located within a partially developed residential 

neighborhood, and sensitive receptors include residences that are adjacent to the project site. The applicable City noise 

thresholds and standards, as well as the potential impacts from implementation of the proposed project, are described 

below. 

  

Noise Thresholds and Standards 

A decibel (dB) is a unit used to express the intensity of a sound wave. Since the human ear is not equally sensitive to all 

sound frequencies within the entire auditory spectrum, the dBA descriptor (or A-weighted sound level) is used because it 

factors sounds more heavily within the range of maximum human sensitivity to sound frequencies. Although the A-

weighted sound level may adequately indicate the level of environmental noise at any instant in time, community noise 

levels vary continuously. Most environmental noise includes a conglomeration of sounds from distant sources that create 

a relatively steady background noise in which no particular source is identifiable. For this type of noise, a single descriptor 

called the Leq (or equivalent sound level) is used. For most acoustical studies, the monitoring interval is generally taken 

as one-hour, and is abbreviated Leq-h.  

 

The minimum change in sound level that the healthy human ear can detect is approximately 3-dBA, and a 5-dBA change 

in noise levels is considered readily perceptible. This increment is commonly accepted under CEQA as representing an 

impact threshold. The 5-dBA limit is also accepted by the City as the significance threshold to determine a proposed 

project’s impact on the affected (existing) environment. 

 

City Noise Regulations 

The Noise Element of the City of Riverside General Plan considers noise levels of up to 60 dB “normally acceptable” for 

residential use and levels of up to 65 dB to be “conditionally acceptable”. Conditionally acceptable requires that new 

development should be undertaken only after a detailed analysis of the noise reduction requirements is made and needed 

noise insulation features in the design are determined.  

 

In addition, the City of Riverside’s Noise Code (Chapter 7.25 of the Municipal Code) sets internal and external noise 

standards for specific land uses/zoning (Municipal Code Sections 7.25.010 and 7.30.015). The exterior noise standard for 

residential land uses is 45 dBA between 10:00 p.m. and 7:00 a.m., and 55 dBA between 7:00 a.m. and 10:00 p.m. The 

Municipal Code also states that it shall be unlawful for any person to cause or allow the creation of any exterior noise that 

exceeds the following:  
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1. The exterior noise standard, up to five decibels, for a cumulative period of more than 30 minutes in any hour; or 

2. The exterior noise standard, plus five decibels, for a cumulative period of more than 15 minutes in any hour; or 

3. The exterior noise standard, plus ten decibels, for a cumulative period of more than five minutes in any hour; or 

4. The exterior noise standard, plus 15 decibels, for the cumulative period of more than one minute in any hour; or 

5. The exterior noise standard, plus 20 decibels or the maximum measured ambient noise level, for any period of 

time.   

The City’s interior noise standard for residential land uses is 35 dBA between 10:00 p.m. and 7:00 a.m., and 45 dBA 

between 7:00 a.m. and 10:00 p.m. The Municipal Code also states that 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.  

 

Fixed Operational Noise  

Fixed operational noise (such as HVAC or other fixed equipment) are subject to the property line noise limits established 

in Sections 7.25.010 and 7.30.015 of the City’s Municipal Code, which limits noise levels to 55 dBA from 7:00 am to 

10:00 pm and 45 dB Leq from 10:00 pm to 7:00 am for a cumulative period of more than thirty minutes in any hour at a 

sensitive receiver. 

 

Construction Noise Regulations 

Pursuant to the City’s construction noise regulations (Municipal Code Section 9.09.030), operating or causing the 

operation of any tools or equipment used in construction, drilling, repair, alteration, grading or demolition work is not 

permitted between the hours of 7:00 p.m. and 7:00 a.m. on weekdays and between 5:00 p.m. and 8:00 a.m. on Saturdays 

or at any time on Sunday or federal holidays. In addition, Municipal Code Section 7.35.020, exempts construction noise 

sources from the City’s exterior and interior noise standards; provided that a construction permit has been obtained from 

the City as required; and provided said activities do 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. 

 

Traffic Noise Thresholds 

Based on local noise criteria as utilized in the City’s General Plan EIR, if project-related traffic would increase the CNEL 

at a sensitive receptor by 5 dBA, it is considered a potentially significant impact because a 5 dBA change in noise levels 

is considered readily perceptible to a healthy human ear.  

 

Existing Ambient Noise  

The project site is adjacent to Wood Road and Lurin Avenue. Traffic along these roads provides the dominant source of 

existing ambient noise. Three short-term noise measurements were taken in the vicinity of the project area on Wednesday, 

January 23, 2019. The purpose of the measurements was to characterize existing noise levels adjacent to the project area 

and at sensitive receptors. Table N-1 shows the ambient noise measurements and sensitive receiver locations and Table 

N-1 provides the existing ambient noise at these sites, which ranges between a low of 48 Leq dBA and a high of 79 Lmax 

dBA.  

Table N-1: Summary of Existing Ambient Noise 

Meter Location 

Leq 

(dBA) 

Lmax 

(dBA) 

Lmin 

(dBA) 

Meter 1 Wood Road 50 feet to centerline 68 79 45 

Meter 2 Lurin Ave East 50 feet to centerline 52 68 40 

Meter 3 Lurin Ave West 50 feet to centerline 48 56 40 
  Source: Giroux 2019, Appendix H. 

 

Operational Noise and Vehicular Noise 

As shown in Response 16.a below, the proposed project is estimated to generate a total of 944 daily trips to and from the 

project site. Of these trips, 69 would occur in the a.m. peak hour and 92 would occur in the p.m. peak hour (Table T-1). 

The increase in traffic resulting from implementation of the project would result in a limited increase the ambient noise 
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levels in proximity to the project area. The significance of the project’s traffic noise impacts is determined by comparing 

existing ambient noise levels with project-related noise levels. As utilized in the City’s General Plan EIR, if project-related 

traffic would increase the CNEL at a sensitive receptor by 5 dBA, a significant impact could occur. 

 

The noise levels were calculated using the FHWA’s Highway Traffic Noise Prediction Model (FHWA-RD-77-108). As 

shown in Table N-2, the proposed project would increase noise levels at sensitive receptor sites by a maximum of 0.4 dBA 

Leq with implementation of the proposed project. This increase would not exceed the 5 dBA threshold; thus, impacts 

related to traffic noise increases to the sensitive receptor locations would be less than significant. 

 

Table N-2: Traffic Noise Levels 

Roadway 

Traffic Volumes ADT dBA CNEL at 50 feet from centerline 

Existing 

Proj 

Traffic 

Existing

+ Proj 

Traffic Noise 

No Proj 

Traffic Noise 

With Proj 

Increased 

Noise 

Wood/ Lurin-Mariposa 8,400 944 9,344 67.1 67.5 0.4 

Wood/Krameria-Lurin 8,981 944 9925 67.4 67.8 0.4 

Wood/MLK-Krameria 11,869 944 12,813 68.6 68.9 0.3 

Van Buren/E of Wood 38,849 330 39,179 73.7 73.8 0.1 

Van Buren/W of Wood 40,095 378 40,473 73.9 73.9 0.0 
Source: Giroux 2019, Appendix H. 

 

Stationary Equipment Noise 

Once the proposed project is operational, noise levels generated at the project site would mainly occur from new stationary 

equipment such as heating, ventilation, and air conditioning (HVAC) units that would be installed for the new residences. 

Although the operation of this equipment would generate noise, the design of these onsite HVAC units and exhaust fans 

would be required to comply with the noise limit regulations of the City’s Municipal Code Sections 7.25.010 and 7.30.015 

that do not allow exterior noise to substantially exceed 45 dBA between 10:00 p.m. and 7:00 a.m., and 55 dBA between 

7:00 a.m. and 10:00 p.m. Meeting these exterior standards would also meet the City’s interior noise standards with 

implementation of standard construction, which would be required by the City. Therefore, impacts related to generation 

of noise in excess of standards would not occur from operation of the proposed project. 

 

b. Exposure of persons to or generation of excessive 

groundborne vibration or groundborne noise levels?  
    

12b. Response: (Source: California Department of Transportation’s (Caltrans) Transportation and Construction 

Vibration Guidance Manual (2013)) 

 

Less than Significant Impact. The proposed project would develop and operate 90 single-family residences on the project 

site. Potentially significant groundborne vibration impacts could occur from demolition of the existing site improvements, 

grading, and construction activity. 

 

Vibration Thresholds and Standards 

There are no state vibration standards applicable to the proposed project. In addition, Caltrans does not provide official 

standards for vibration. However, the Caltrans Transportation and Construction Vibration Guidance Manual (2013) 

provides guidelines for assessing the potential for adverse vibration effects related to structural damage and human 

perception. The vibration guidelines established by Caltrans for assessing structural damage and human perception are 

shown in Tables N-3 and N-4, respectively. 

 

Table N-3: Caltrans Vibration Damage Potential Threshold Criteria 

Structure and Condition 

Maximum PPV (in/sec) 

Transient 

Sources 

Continuous/Frequent 

Intermittent Sources 

Historic and some old buildings 0.5 0.25 

Older residential structures 0.5 0.3 

New residential structures 1.0 0.5 

Modern industrial/commercial 

buildings 

2.0 0.5 

Source:  Caltrans, 2013. 
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Table N-4: Caltrans Vibration Annoyance Potential Criteria 

Structure and Condition 

Maximum PPV (in/sec) 

Transient 

Sources 

Continuous/Frequent 

Intermittent Sources 

Barely perceptible 0.24 0.01 

Distinctly perceptible 0.35 0.035 

Strongly perceptible 0.90 0.10 

Severe 2.0 0.40 
Source:  Caltrans, 2013. 

 

Existing Vibration Levels 

Aside from periodic construction work that may occur in the vicinity of the project area, other sources of groundborne 

vibration include heavy-duty vehicular travel (e.g., refuse trucks and delivery trucks) on the roadways that are adjacent to 

the project area. Trucks traveling at a distance of 50 feet typically generate groundborne vibration velocity levels of around 

63 VdB (approximately 0.006 in/sec PPV), and these levels could reach 72 VdB (approximately 0.016 in/sec PPV) when 

trucks pass over bumps in the road (FTA, 2006). 

 

Construction Vibration 

The project includes temporary and intermittent use of construction equipment for various construction activities that can 

result in the generation of groundborne vibration levels. Groundborne vibration is a concern when sensitive receptors, 

such as residences, are in proximity to the vibration sources. The nearest sensitive receptor that could be exposed to 

vibration levels from project construction are the single-family residences that approximately 70 feet from the project site. 

No pile driving or blasting, which are considered to be major sources of vibration levels, would be required for the 

proposed project; however, construction would utilize jackhammers, bulldozers, and loaded trucks. The various PPV 

vibration velocities for this construction equipment that can generate perceptible vibration levels are identified in Table 

N-5. As shown, vibration velocities could range from approximately 0.031 to 0.001 inch-per-second PPV at 50 feet from 

the source activity, depending on the type of construction equipment in use.  

 

Table N-5: Vibration Source Levels for Construction Equipment  

Equipment 

PPV at 25 

Feet (in/sec) 

PPV at 50 

Feet (in/sec) 

PPV at 100 

Feet (in/sec) 

PPV at 150 

Feet (in/sec) 

Large Bulldozer 0.089 0.031 0.011 0.006 

Loaded Trucks 0.076 0.027 0.010 0.005 

Jackhammer 0.035 0.012 0.004 0.002 

Small Bulldozer 0.003 0.001 <0.001 <0.001 
Source:  FHWA Transit Noise and Vibration Impact Assessment 

 

For the purpose of this analysis, the vibration level for a large bulldozer provided in Table N-5 was used to evaluate 

vibration source levels at the nearest sensitive receptor from project construction; and the single-family residential 

structures are considered older residential structures per the Caltrans vibration criteria (refer to Table N-3) and are not 

considered fragile buildings.  

 

As the existing single-family residences would not be exposed to PPV groundborne vibration levels that exceed the 0.3 

in/sec PPV threshold for continuous/frequent intermittent vibration sources shown in Table N-3, vibration impacts 

associated with building damage would be less than significant. Additionally, based on Caltrans criteria for human 

annoyance (refer to Table N-4), the vibration levels experienced at the single-family residences would be between 

distinctly and strongly perceptible. However, construction activities would only be temporary in nature and any 

construction activities occurring along the project site boundary directly adjacent to the single-family residences would 

only occur for a short duration in relation to the overall project construction schedule. In addition, project construction 

would occur in accordance with the permissible construction hours established by the City. Thus, vibration impacts 

associated with human annoyance would be less than significant. 

 

Operation Vibration 

The proposed single-family residential land uses would not involve activities or operation of stationary or mobile 

equipment that would result in high vibration levels, which are more typical for large industrial projects that employ heavy 

machinery. During project operations, the primary source of vibration would likely be vehicle circulation within and 

adjacent to the project area. However, the FTA’s Transit Noise and Vibration Impact Assessment states that it is unusual 

for vibration from vehicular sources (including buses and trucks) to be perceptible, even in locations close to major roads. 

As such, no sources of “excessive” groundborne vibration or noise levels are anticipated during operations of either 
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residential area. 

 

c. A substantial permanent increase in ambient noise levels in 

the project vicinity above levels existing without the project?  
    

12c. Response: Noise Impact Analysis (Appendix H) 

 

Less than Significant Impact. As described above, operation of the proposed project would generate noise from vehicle 

trips to and from the proposed residences and mechanical equipment that would be used to operate the proposed uses. 

 

Vehicle Noise 

As described above, the proposed project would generate 944 daily vehicular trips to and from the project site, and a 

significant impact related to traffic noise would occur if the project results in an increase of 5 dBA CNEL. However, as 

shown on Table N-3, the proposed project would increase noise levels by a maximum of 0.4 dBA. This increase would 

not exceed the 5 dBA CNEL threshold. Therefore, traffic from the proposed project would not result in a substantial 

permanent increase in ambient noise levels in the project vicinity, and impacts would be less than significant 

 

Stationary Equipment Noise 

As described previously, equipment on the project site, including HVAC units and exhaust fans would be installed in 

compliance with the City’s Municipal Code Sections 7.25.010 and 7.30.015 that requires that all equipment be installed 

in compliance with the City’s noise limits. Therefore, onsite stationary noise equipment associated with the proposed 

project would not result in a substantial permanent increase in ambient noise levels, and impacts would be less than 

significant. 

 

d. A substantial temporary or periodic increase in ambient 

noise levels in the project vicinity above levels existing 

without the project?  

    

12d. Response:  Noise Impact Analysis (Appendix H) 

 

Less than Significant Impact. As discussed in checklist response 12a, construction activities are exempted pursuant to 

Section 7.35.020[G] of the Noise Code. Further, operation of the proposed residential uses would not generate temporary 

or periodic increases in noise. Operational noise that would be generated by the proposed project is evaluated previously 

in Responses 12.a and 12.c. 

 

e. For a project located within 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?  

    

12e. Response: (Source: General Plan 2025 Figure N-9 – March ARB Noise Contours, Riverside County 

Airport Land Use Compatibility Plan, 2004. http://www.rcaluc.org/Plans/New-Compatibility-Plan)  

 

No Impact. The proposed project is located in Zone “E” of the March Air Reserve Base/March Inland Port Land Use 

Compatibility Plan, which has no restrictions related to development or land use. The closest airport to the project site is 

the March Air Reserve Base, which is approximately 4 miles east of the project site. Zone “E” is considered to have low 

noise impact and is beyond the 55 dBA CNEL noise contour but maybe subject to occasional overflight. As shown in Figure 

4 of the Noise Impact Analysis, airport proximity must be disclosed in purchase documents but there are no deed restrictions.  

Therefore, the proposed project would not expose people residing or working in the project area to excessive airport related 

noise levels. 

 

f. For a project within the vicinity of a private airstrip, would 

the project expose people residing or working in the project 

area to excessive noise levels?  

    

12f. Response: (Source: General Plan 2025 Figure PS-6 – Airport Safety Zones and Influence Areas) 

 

No Impact. There are no private airstrips located within the vicinity of the project site. Therefore, the development of the 

project would not expose people residing or working in the project area to excessive noise levels related to airstrips. 

 

13. POPULATION AND HOUSING. 
Would the project: 

    

http://www.rcaluc.org/Plans/New-Compatibility-Plan
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a. Induce substantial population growth in an area, either 

directly (for example, by proposing new homes and 

businesses) or indirectly (for example, through extension of 

roads or other infrastructure)?   

    

13a.  Response: (Source: General Plan 2025; State of California, Department of Finance, E-5 Population and 

Housing Estimates for Cities, Counties and the State, May 2018. Accessible: 

http://www.dof.ca.gov/Forecasting/Demographics/Estimates/E-5/) 

 

Less than Significant Impact. The project site has a General Plan Land Use designation of LDR – Low Density Residential 

that allows up to 6 dwelling units per acre. The site has a zoning designation of R-1-13000 - Single Family Residential 

Zone. The proposed project is requesting a Planned Residential Development permit and would develop 90 single-family 

residences on the 18.38-acre project site, which would result in 4.47 single-family dwelling units per gross acre, which is 

consistent with the General Plan land use and Zoning designations.  

 

The California Department of Finance 2018 estimates for the City indicate that the City of Riverside has 3.31 persons per 

household. Based on this, the proposed project would generate an additional population of 298 residents. As this growth 

was anticipated by the General Plan, the project would not directly induce substantial population growth in the area, and 

impacts would be less than significant.  

 

In addition, the project would be served by the existing public roadways that surround the project area; and would connect 

into the existing utility and infrastructure system. The project does not include, and would not result in, an extension of 

roads or other infrastructure outside of the project area that could induce substantial population growth in the area. Although, 

the project includes installation of new offsite stormwater drainage infrastructure, which include replacing approximately 

1,000 linear feet of an existing 36-inch drainage pipeline with a 42-inch pipeline in Wood Road, north of Krameria Avenue, 

the increased capacity of the new drainage would accommodate the proposed project and existing flows, and would not 

provide additional capacity that could induce growth indirectly. Therefore, the proposed project would result in less than 

significant impacts related to both direct and indirect inducement of growth. 

 

b. Displace substantial numbers of existing housing, necessitating 

the construction of replacement housing elsewhere?   
    

13b. Response: (Source: General Plan 2025) 

 

No Impact. The proposed project site is undeveloped and does not include housing. Therefore, the proposed project would 

not displace any existing housing, and would not necessitate the construction of housing elsewhere. No impact would 

occur. 

 

c.  Displace substantial numbers of people, necessitating the 

construction of replacement housing elsewhere?   
    

13c.  Response: (Source: General Plan 2025)   

 

No Impact. As described above, the site is undeveloped, and no housing or people currently reside on the site. Therefore, 

the proposed project would not displace substantial numbers of people and would not necessitate the construction of 

replacement housing elsewhere. 

 

14. PUBLIC SERVICES.      

Would the project result in substantial adverse physical impacts 

associated with the provision of new or physically altered 

governmental facilities, need for new or physically altered 

governmental facilities, the construction of which could cause 

significant environmental impacts, in order to maintain 

acceptable service ratios, response times or other performance 

objectives for any of the public services:  

    

a. Fire protection?       

14a.  Response: (Source: General Plan 2025 EIR, Section 5.13, Public Services; City of Riverside Fire 

Department Website: https://www.riversideca.gov/fire/) 

 

Less than Significant Impact. The City of Riverside Fire Department operates 14 fire stations throughout the City. There 

are currently 2 fire stations within 5 miles of the project site, as listed below: 

https://www.riversideca.gov/fire/
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 Station Number 9, located at 6674 Alessandro Boulevard, 4.7 miles from the project site 

 Station Number 11, located at 19595 Orange Terrace Parkway, 1.9 miles from the project site 

 

Implementation of the proposed project would be required to adhere to the Uniform Fire Code, as included in the City’s 

Municipal Code Section 16.32.10 and would be reviewed by the City’s Fire Prevention Bureau to ensure that the project 

plans meet the fire protection requirements.  

 

Due to the increase in onsite residents (approximately 298) that would occur from 90 single-family residences on the project 

site, the project would result in an incremental increase in demand for fire protection and emergency medical services; 

however, the increase in population is limited, and would not increase demands such that provision of a new or physically 

altered fire station would be required that could cause environmental impacts. Therefore, impacts related to fire protection 

services would be less than significant. 

 

b. Police protection?      

14b. Response: (Source: General Plan 2025 EIR, Section 5.13, Public Services; City of Riverside Police 

Department Website: https://www.riversideca.gov/rpd/) 

 

Less than Significant Impact. The City of Riverside Police Department provides law enforcement services to the City. 

The nearest Police Department stations are located at: 

 10540 Magnolia Avenue, which is 10 miles from the project site 

 4102 Orange Street, which is 9 miles from the project site 

 8181 Lincoln Avenue, which is 7 miles from the project site  

 

As described by the City’s General Plan EIR, the Police Department does not use a formula for calculating the number of 

officers per capita. Instead, staffing is based on growth and evaluated on a project-by-project basis. The proposed project 

would result in an onsite population that would create the need for police services. Calls for police service during project 

construction may include: theft of building materials and construction equipment, malicious mischief, graffiti, and 

vandalism. Operation of the single-family residences could generate a typical range of police service calls, such as vehicle 

burglaries, residential thefts, and disturbances. To reduce the potential for these types of crimes, security concerns are 

addressed in the project design by providing low-intensity street lighting and exterior building lighting to provide security.  

 

Although an incremental increase in calls for law enforcement services could result from implementation of the project, 

the need for law enforcement services from the proposed project would not be significant when compared to the current 

service levels of the Riverside Police Department and the small residential nature of the proposed project. The additional 

298 residents that are anticipated to be generated from full occupancy of the proposed project would not require the 

construction or expansion of police stations. Overall, the proposed project would not result in the need for, new or 

physically altered police protection facilities, and substantial adverse physical impacts associated with the provision of 

new or expanded facilities would not occur, and impacts are less than significant. 

c. Schools?       

14c.  Response: (Source: Riverside Unified School District 2016 School Facilities Needs Analysis (RUSD 2016), 

Riverside Unified School District Website: http://riversideunified.org/) 

 

Less than Significant Impact. The project site is located within the Riverside Unified School District, which has 50 

schools. The schools serving the project site are listed and described below. 

 Mark Twain Elementary School (grades K-6), located at 19411 Krameria Avenue.  

 Miller Middle School (grades 7-8), located at 17925 Krameria Avenue.  

 Martin Luther King High School (grades 9-12), located at 9301 Wood Road. 

 

As described in the Riverside Unified School District 2016 School Facilities Needs Analysis, the school district uses the 

student generation factors that are listed in Table PS-1. As shown in the table below, it is anticipated that approximately 

46 total students would be generated from build out of the proposed project. The Riverside Unified School District levies 

school fees of $4.10 per square foot of new residential construction. Pursuant to Government Code Section 65995 et seq., 

payment of these fees would offset any potentially significant impacts to school facilities, and impacts would be less than 

significant. 

 

https://www.riversideca.gov/rpd/
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Table PS-1: Students Generated by the Project 

School 
Grades 

Served 

Student Generation 

Rates for Single-Family 

Units 

Number of Students 

Generated by Project 

Elementary  K-6 0.2945 27 

Middle 7-8 0.0906 8 

High School 9-12 0.1230 11 

Total K-12 0.5081 46 

 Source: Riverside Unified School District 2016 School Facilities Needs Analysis 

 

d. Parks?       

14d. Response: (Source: General Plan EIR, Section 5.14, Recreation)  

 

Less than Significant Impact. According to the General Plan EIR, the City currently maintains 48 developed parks and 

11 undeveloped parks that total 2,814 acres of parkland throughout the City. As described by the General Plan EIR, the 

City’s standards for parkland distribution is 3 developed acres per 1,000 population. 

 

The project would develop 90 residential units on the project site which, when fully occupied, would house approximately 

298 residents. Based on the number of residents, the project would create a demand for 0.89-acre (or 38,768 square feet) 

of parkland. As described in the project description, the project includes 60,009 square feet of private recreation and park 

areas, which is 21,241 square feet more than the General Plan standard. In addition, a slight increase in demand on existing 

parks could occur from the 298 residents that would be generated from the project. However, impacts from the proposed 

project are anticipated to be minimal due to the limited number of residents that would be generated by the project and the 

provision of onsite facilities. Therefore, the project would not increase demand such that provision of new or physically 

altered parks would be required that could cause environmental impacts, and impacts would be less than significant. 

 

In addition, to ensure the future provision of parkland in the City, the project would be required to pay parkland 

development impact fees for regional parks, local parks, and aquatics facilities. Payment of these fees is required as a 

condition of approval. Overall, impacts related to parks would be less than significant. 

 

e. Other public facilities?       

14e.  Response: (Source: Riverside Public Library Website: https://www.riversideca.gov/library/about.asp) 

 

Less than Significant Impact. The City of Riverside Pubic Library consists of one Main Library and seven branch 

libraries. The library system has a collection of approximately 425,000 books and other library materials, 400 public 

access computers, and an annual circulation of 1.23 million. The Orange Terrace Branch Library is over 13,000 square 

feet and is located at 20010 Orange Terrace Parkway, which is 2.4 mile from the project site. The proposed project may 

result in an incremental increase in the use of libraries and other public facilities. However, with a projected total of 

approximately 298 people occupying the residences, project development is not expected to substantially increase the 

demand of these services such that construction of new or expanded facilities would be required. Thus, impacts would be 

less than significant. 

   

15. RECREATION.     

a. Would the project increase the use of existing neighborhood 

and regional parks or other recreational facilities such that 

substantial physical deterioration of the facility would occur 

or be accelerated?  

    

15a.  Response: (Source: General Plan EIR, Section 5.14, Recreation) 

 

Less than Significant Impact. As described in response to Impact 14.d, the proposed project includes development of 

60,009 square feet of private park and recreational space on-site. The proposed project would provide housing for 

approximately 298 residents, which would create a slight increase in demand on the existing recreation facilities; however, 

impacts from the proposed project are anticipated to be minimal due to the provision of park and recreational space on-

site and the limited number of residents that would be generated by the project. Therefore, the project would not increase 

the use of existing neighborhood and regional parks or other recreational facilities such that substantial physical 

deterioration of the facility would occur or be accelerated, and impacts would be less than significant. In addition, as 
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described above, the project would be required to pay parkland development impact fees for regional parks, local parks, 

and aquatics facilities. Payment of these fees is required as a condition of approval. 

 

b. Does the project include recreational facilities or require the 

construction or expansion of recreational facilities which 

might have an adverse physical effect on the environment?   

    

 15b. Response: (Source: General Plan EIR, Section 5.14, Recreation) 

 

Less than Significant Impact. As described previously, the proposed project includes 60,009 square feet of park and 

recreational amenities. The impacts of development of the proposed recreational amenities are considered part of the 

impacts of the proposed project as a whole and are analyzed throughout the various sections of this IS/MND. For example, 

activities such as excavation, grading, and construction as required for the recreational components of this project would 

result in impacts that are analyzed in the Air Quality, Greenhouse Gas Emissions, Noise, and Transportation and Traffic. 

In addition, operation of the project would only result in the demand for parks and recreational facilities as articulated in 

the previous response, which would not require the construction or expansion of recreational facilities. Therefore, the 

proposed project would not require the construction or expansion of other recreational facilities that might have an adverse 

physical effect on the environment. As a result, impacts related to recreation would be less than significant. 

 

16. TRANSPORTATION/TRAFFIC. 
Would the project result in: 

    

a. Conflict with an applicable plan, ordinance or policy establishing 

measures of effectiveness for the performance or policy establishing 

measures of effectiveness for the performance of the circulation 

system, taking into account all modes of transportation including 

mass transit and non-motorized travel and relevant components of 

the circulation system, including but not limited to intersections, 

streets, highways and freeways, pedestrian and bicycle paths, and 

mass transit?  

    

16a.  Response: (Source: Project Trip Generation, Table T-1) 

 

Less Than Significant Impact. 

 

Traffic Thresholds and Standards 

The City of Riverside Traffic Impact Analysis Preparation Guide (January 2016) provides the level of service (LOS) 

standards and acceptable delay increases for use in preparing traffic analysis, which states that LOS D is the maximum 

acceptable threshold for the study intersections and roadways of Collector or higher classification. For projects in 

conformance with the General Plan, a significant impact occurs at a study intersection when the peak hour LOS falls below 

D per Policy CCM-2.3; however, LOS E is allowed at peak hours on arterials that are used by regional freeway bypass 

traffic and at heavily traveled freeway interchanges. Policy CCM-2.3 is provided below. 

 

Policy CCM-2.3: Maintain LOS D or better on Arterial Streets wherever possible. At key locations, such as City 

Arterials that are used by regional freeway bypass traffic and at heavily traveled freeway interchanges, allow LOS 

E at peak hours as the acceptable standard on a case-by-case basis. 

 

In addition, the City of Riverside identifies the following as impacts under CEQA: 

1) When Existing Traffic conditions already exceed the General Plan 2025 target LOS. 

2) Project Traffic, when added to Existing Traffic, would deteriorate the LOS to below the target LOS, and impacts 

cannot be mitigated through project conditions of approval. 

3) When Existing plus Project plus Cumulative Traffic exceeds the target LOS, and impacts cannot be mitigated 

through the TUMF network (or other funding mechanism) or project conditions of approval; or when the target 

LOS is exceeded and the needed improvements are not funded. 

 

Thus, for the proposed project’s study area, the adopted LOS threshold is LOS D; except when an LOS E occurs during 

peak hours at a key arterial intersections that are used by regional freeway bypass traffic and at heavily traveled freeway 

interchanges.  

 

Existing Conditions 

The project site is undeveloped and areas around the project site are partially developed. As a result, the intersections and 
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roadway segments in the project vicinity currently operate with limited traffic during the a.m. and p.m. peak hours and at 

a satisfactory LOS. 

 

Project Impacts 

Less than Significant. The proposed project would develop and operate 90 single-family residences. The City of Riverside 

requested that in calculating the trip generation, the fitted curve equation be used rather than the average trip rate.  This is 

because very small residential projects (i.e. fewer than 100 units), generate slightly more trips per dwelling unit than larger 

projects (i.e. greater than 300 units). Use of the fitted curve equation for the proposed project results in a slightly higher 

overall trip generation than use of the average trip rate would; and has therefore been used to determine the trip generation 

for the project. Thus, the trip generation for the project provides a conservative analysis. As shown in Table T-1, operation 

of 90 single-family residences is estimated to generate approximately 944 daily trips, 69 a.m. peak hour trips and 92 p.m. 

peak hour trips. 

Table T-1: Project Trip Generation 

        AM Peak Hour PM Peak Hour 

Land Use   Unit Daily In Out Total In Out Total 

Project Trip Generation  90 

DUs 
944 17 52 69 58 34 92 

DU = Dwelling Unit 
1 Trip rates from the Institute of Transportation Engineers, Trip Generation, 10th Edition, 2017. Land Use Code 210 - Single 

Family Detached Housing. Fitted curve equation used for trip generation calculation. ADT [Ln(T) = 0.92 ln(X) + 2.71], AM 

[T=0.71(X) + 4.8], PM [Ln(T) = 0.96 Ln(X) + 0.2]. T=Trips, X=Dwelling Units. 

 
Due to the existing limited vehicular trips in the project area, the addition of project traffic would not cause any 

intersections or roadways to deteriorate below the City’s threshold of LOS D. Therefore, the project would result in less 

than significant impacts related to traffic. 

 

b. Conflict with an applicable congestion management 

program, including but not limited to level of service 

standards and travel demand measures, or other standards 

established by the county congestion management agency for 

designated roads or highways?   

    

16b.  Response: (Source: Project Trip Generation, Table T-1) 

 

No Impact. Every county in California is required to develop a CMP that looks at the links between land use, 

transportation, and air quality. The Riverside County Transportation Commission (RCTC) prepares and periodically 

updates the Riverside County CMP to meet federal Congestion Management System guidelines as well as state CMP 

legislation. The Riverside County CMP does not require traffic impact assessments for development projects, such as the 

proposed project. However, the CMP does require that local agencies prepare a deficiency plan if proposed development 

impacts cause the LOS on a non-exempt CMP facility to fall to below the LOS E standard. As described above, the 

proposed project would only affect local roadways, none of which are part of the Riverside County CMP system. In 

addition, the project would generate less than 100 trips in the peak hour. Therefore, the proposed project would not result 

in a conflict with an applicable congestion management program, and impacts would not occur. 

 

c. Result in a change in air traffic patterns, including either an 

increase in traffic levels or a change in location that results 

in substantial safety risks?  

    

16c. Response: (Source: General Plan 2025 Figure PS-6 – Airport Safety Zones and Influence Areas, Riverside 

County Airport Land Use Compatibility Plan, 2004. http://www.rcaluc.org/Plans/New-Compatibility-Plan.)  

 

No Impact. The proposed project is located 4 miles west of the March Air Reserve Base runway. As shown on General 

Plan Airport Safety Zones Figure and the Airport Land Use Compatibility Plan, the project site is located within Zone E of 

the March Air Reserve Base/March Inland Port Land Use Compatibility Plan, which does not restrict land uses or residential 

densities.  The proposed project, which would develop two-story residential structures, would not result in a change in air 

traffic patterns, and impacts related to safety risks related to a change in air traffic patterns would not occur from 

implementation of the proposed project. 

 

d. Substantially increase hazards due to a design feature (e.g., 

sharp curves or dangerous intersections) or incompatible 

uses (e.g., farm equipment)?   

    

http://www.rcaluc.org/Plans/New-Compatibility-Plan
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16d.  Response: (Source: Tentative Tract Map) 

 

Less than Significant Impact. The proposed project includes solely single-family residential uses, and does not include 

any incompatible uses, such as farm equipment. The project would also not increase any hazards related to a design feature. 

Operation of the proposed residential uses would involve vehicles entering and exiting the site from Wood Road and Lurin 

Avenue. The circulation layout prepared for the project meets emergency access requirements and provides fire truck 

accessibility throughout the project site. Based on the City-compliant roadway design that would be required to construct 

the project, motorists entering and exiting the project site would be able to do so comfortably, safely, and without undue 

congestion. As such, project access and circulation would be adequate, and project impacts related to hazardous design 

features would be less than significant. 

 

e.  Result in inadequate emergency access?       

16e.   Response: (Source Riverside Fire Department, https://www.riversideca.gov/fire/oem/default.asp) 
(California Temporary Traffic Control Handbook, (Caltrans 2018) 

https://www.sce.com/sites/default/files/inline-files/tcm_0.pdf) 

 

Less Than Significant Impact. The proposed construction activities, including equipment and supply staging and storage, 

would largely occur within the project site and would not restrict access of emergency vehicles to the project site or adjacent 

areas. During construction of the project one lane of Wood Road could be closed to through traffic. However, the adjacent 

streets would remain open, which would provide adequate emergency access to the project area and vicinity. Similarly, one 

lane of Krameria Avenue, Wood Road, and Alderbrook Drive could be temporarily closed during installation of the storm 

drain lines that are part of the project. However, one lane of these roadways would remain open to ensure emergency access. 

Any temporary lane closures would be implemented consistent with the recommendations of the California Temporary 

Traffic Control Handbook to ensure that emergency vehicle access is maintained (Caltrans 2018). Thus, impacts related to 

inadequate emergency access during construction activities would be less than significant.  

  

Operation of the proposed project would also not result in an inadequate emergency access. Direct access to the project 

site would be provided from Wood Road and Lurin Avenue, which are adjacent to the project site. The project is also 

required to design and construct internal access in conformance with the City Municipal Code. In addition, the Fire 

Department would review the development plans prior to approval to ensure adequate emergency access pursuant to the 

requirements in the Uniform Fire Code. As such, impacts related to emergency access would be less than significant. 

 

f. Conflict with adopted policies, plans or programs regarding 

public transit, bicycle, or pedestrian facilities, or otherwise 

decrease the performance or safety of such facilities)?  

    

16f. Response: (Source: Riverside Transit Agency Maps and Schedules, www.riversidetransit.com). 

 

No Impact. Transit services in the project area are provided by Riverside Transit Agency (RTA). Bus transit line 22 has 

stops on Wood Road. Route 22 provides service between the Perris Transit Station and Market and University in downtown 

Riverside. The two existing bus stops are located along Wood Road, adjacent to the project site, which would be 

reconstructed with new concrete pads, benches, and signage as part of the proposed project. The transit services would 

continue their normal schedule throughout reconstruction of the bus stops, as the construction would not affect the bus route, 

and coordination with the RTA would occur to provide a temporary bus stop during reconstruction. 

   

The proposed project would include sidewalks and pedestrian street crossings for all of the onsite roadways, which would 

provide pedestrian facilities in the project area. In addition, development of 90 single-family residences is not expected to 

significantly increase, transit, bicycle, and/or pedestrian trips. Therefore, the proposed project would not result in conflicts 

related to public transit, bicycle, or pedestrian facilities, and impacts would not occur. 

 

17. TRIBAL CULTURAL RESOURCES. 
Would the project cause a substantial adverse change in the 

significance of a tribal cultural resource, defined in Public 

Resources Code section 21074 as either a site, feature, place, 

cultural landscape that is geographically defined in terms of the 

size and scope of the landscape, sacred place, or object with 

cultural value to a California Native American tribe, and that is: 

    

a. Listed or eligible for listing in the California Register of 

Historical Resources, or in a local register of historical 
    

https://www.riversideca.gov/fire/oem/default.asp
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resources as defined in Public Resources Code section 

5020.1(k)?  

17a. Response: (Source: Cultural Resources Assessment, Prepared by Material Culture Consulting, 2019 

(MCC 2019 (Appendix C)). 

 

No Impact. As described above, the project site is vacant and undeveloped and has not been previously developed. Historic 

aerials of the area show that surrounding development occurred after 1974. Overall, the project site does not contain, nor 

is adjacent to, any historic sites or historical resources (MCC 2019). Thus, the proposed project would not result in an 

impact to a historical resource. 

b. 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 Public 

Resources Code Section 5024.1. In applying the criteria set 

forth in subdivision (c) of Public Resource Code Section 

5024.1, the lead agency shall consider the significance of the 

resource to a California Native American tribe?  

    

17b.  Response: (Source: Cultural Resources Assessment, Prepared by Material Culture Consulting, 2019 (MCC 

2019 (Appendix C)). 

 

Less than Significant Impact with Mitigation Incorporated.  

 

Assembly Bill 52 

Chapter 532, Statutes of 2014 (i.e., Assembly Bill [AB] 52), requires that Lead Agencies evaluate a project’s potential to 

impact “tribal cultural resources.” Such resources include “[s]ites, features, places, cultural landscapes, sacred places, and 

objects with cultural value to a California Native American tribe that are eligible for inclusion in the California Register of 

Historical resources or included in a local register of historical resources.” AB 52 also gives Lead Agencies the discretion 

to determine, supported by substantial evidence, whether a resource qualifies as a “tribal cultural resource.” Also, per AB 

52 (specifically PRC 21080.3.1), Native American consultation is required upon request by a California Native American 

tribe that has previously requested that the City provide it with notice of such projects.  

 

A search of the Sacred Lands File (SLF) was requested for the project by the Native American Heritage Commission 

(NAHC) on October 2, 2018. The NAHC responded on October 22, 2018 stating that there are no known/known sacred 

lands within 1 mile of the project site and requesting that 37 Native American tribes or individuals be contacted for further 

information regarding the general project vicinity. Letters were subsequently sent to the 37 Native American contacts on 

October 24, 2018, requesting any information related to cultural resources or heritage sites within or adjacent to the project 

area. Additional attempts at contact by letter, email or phone call were made on October 29 and November 12, 2018 (MCC 

2019). In addition, the City sent consultation notices to the tribes pursuant to the provisions of AB 52 on December 7, 2018.  

 

In response to requests for information as part of preparing the Cultural Resources Report, responses were received from 7 

tribes. The Pala Band of Mission Indians, Agua Caliente Band of Cahuilla Indians, and Torres-Martinez Desert Cahuilla 

Indians deferred consultation to other groups (MCC 2019).  

 

The Morongo Band of Mission Indians stated that the project is within and area that the tribe has cultural ties to and 

requested a copy of the cultural study be provided to the tribe. The Cahuilla Band of Indians stated that there are no known 

cultural resources or sites within or near the project site; however, the project site is within the Tribe’s traditional land use 

area there is a possibility of unearthing cultural resources during construction, and requested tribal monitors be present 

during all ground disturbing activities. Similarly, the Augustine Band of Cahuilla Indians stated that they are unaware of 

any specific cultural resources but encouraged monitoring.  

 

In response to the City consultation notices, the following three tribes requested to consult: Morongo Band of Mission 

Indians, Pechanga Band of Luiseño Indians, and Soboba Band of Luiseño Indians. 

 

As described previously in Response 5.b., there are 26 previously recorded cultural resources recorded within a 1-mile 

radius of the project site; 5 within 0.5 mile from the project, and one within the project site. Although the project site has 

been previously disturbed, the identification of the previously recorded resources within the project site and several similar 

resources in close proximity to the project site, it is possible that tribal cultural resources could be uncovered during 

earthmoving activities. As a result, Mitigation Measure CUL-1 has been included to require that a qualified archaeologist 

conduct a pre-grading cultural resources sensitivity training for construction personnel, full-time monitoring of project 
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excavations in the eastern half of the project site to a depth of 5-feet below the ground surface. Monitoring in the western 

half of the shall occur on an on-call/spot-check basis, and require work be halted within 100 feet of a potential resource. 

With implementation of Mitigation Measure CUL-1, potential impacts to tribal cultural resources would be less than 

significant.  

 

Mitigation Measure 

Mitigation Measure CUL-1: Listed previously in Response 5b. 

 

18. UTILITIES AND SYSTEM SERVICES. 
Would the project: 

    

a. Exceed wastewater treatment requirements of the applicable 

Regional Water Quality Control Board?  
    

18a. Response: (Source: WRCRWA-Approved-Budget Fiscal-Year 2018-2019 (WRCRWA 2018) Accessible: 
http://www.wrcrwa.org/DocumentCenter/View/117/WRCRWA-Approved-Budget---Fiscal-Year-2018-

2019-PDF) 

 

Less than Significant Impact. The proposed project would install sewer laterals onsite that would connect with existing 

sewer main located within Wood Road. The proposed project would introduce new residential land uses that would 

generate an increase in the amount of wastewater. Wastewater would be conveyed by existing trunk sewer lines to the 

Western Riverside County Regional Wastewater Authority (WRCWRA) plant, which has a tertiary treatment capacity of 

14 million gallons per day (mgd) and handled approximately 7 mgd in 2017 (WRCRWA 2018).  

 

The Water Quality Control Plant has been issued an NPDES permit by the RWQCB that includes waste discharge 

requirements that are based on all applicable state and federal regulations, policies and guidance, and include limitations 

on effluent discharge and receiving water. In general, effluent discharge requirements include specifications for adequate 

disinfection treatment and limitations on radioactivity, pollutant concentrations, sediments, pH, temperature, and toxicity.   

 

The single-family residential land uses proposed by the project are not anticipated to discharge wastewater that contains 

harmful levels of toxins that are regulated by the RWQCB (such as large quantities of pesticides, herbicides, oil, grease, 

and other chemicals that are more typical in industrial uses) and all effluent would comply with the wastewater treatment 

standards of the RWQCB. Therefore, the proposed project would result in less than significant impacts related to the 

wastewater treatment requirements of the RWQCB. 

 

b. Require or result in the construction of new water or 

wastewater treatment facilities or expansion of existing 

facilities, the construction of which could cause significant 

environmental effects?  

    

18b. Response: (Source: City of Riverside Capital Improvement Program and Rate Development Study, 

February 2014. (CIP 2014) General Plan EIR Section 5-16 Utilities and Service Systems. Accessible: 

https://www.riversideca.gov/planning/2008-0909/FPEIR/Volume_2/5-16_Utilities_Service_Systems.pdf) 

 

Less than Significant Impact. 

 

Water 

The proposed project is within an area that is partially developed, and water lines currently exist in Wood Road. The 

proposed project would install new water lines that would loop through the project site conveying water supplies to each 

residence. The proposed project would continue to receive water supplies through the existing water lines located within 

Wood Road, which would not require expansion to serve the proposed project. Therefore, although construction of the 

onsite water distribution lines would be required to support the new development, no extensions or expansions to the water 

pipelines supplying the project site would be required. The necessary installation of the onsite water supply lines is 

included as part of the proposed project and would not result in any physical environmental effects beyond those identified 

in other sections of this IS/MND. Therefore, the proposed project would not result in the construction of new water 

facilities or expansion of existing facilities, the construction of which could cause significant environmental effects, and 

impacts would be less than significant. 

 

Wastewater 

As described above, the project is within an area that is partially developed, and wastewater lines currently exist in Wood 

Road. The proposed project would install new sewer lines to serve each residence that would connect to the existing sewer 

main within Wood Road which conveys wastewater flows from the project to the Riverside Water Quality Control Plant. 
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Based on the average daily wastewater flow identified in the City’s Capital Improvement Program and Rate Development 

Study, the proposed single-family residential units would generate an average of 206 gallons per day (gpd) (CIP 2014). 

Therefore, the proposed 90-residence project would result in an average daily flow of 18,540 gpd. 

 

As described above, wastewater from the project area would be conveyed to the WRCWRA plant, which has a tertiary 

treatment capacity of 14 mgd and handled 7 mgd in 2017 (WRCRWA 2018). Thus, the existing wastewater facilities have 

the capacity to accommodate the additional 18,540 gpd that would be generated from operation of the proposed project.  

 

Although construction of the onsite sewer lines would be required to support the new development, no extensions or 

expansions to the wastewater facilities serving the project area would be required. The necessary installation of the onsite 

sewer lines is included as part of the proposed project and would not result in any physical environmental effects beyond 

those identified in other sections of this IS/MND. Therefore, the proposed project would not result in the construction of 

new wastewater facilities or expansion of existing facilities, the construction of which could cause significant 

environmental effects, and impacts would be less than significant. 

 

c. Require or result in the construction of new storm water 

drainage facilities or expansion of existing facilities, the 

construction of which could cause significant environmental 

effects?   

    

18c. Response: (Source: Preliminary Hydrology Report, prepared by Adkan Engineers, 2019, Water Quality 

Management Plan, prepared by Adkan Engineers, 2019). 

 

Less than Significant Impact. The project site is largely pervious and the existing drainage pattern through the site is to 

the east. The proposed project would include development of impervious surfaces from building pads, driveways, 

roadways, sidewalks, and other such project features. The project would install bioretention facilities that would detain, 

filter, and slowly release the stormwater drainage. The bioretention systems would drain to into a new 24-inch onsite storm 

drain that would replace the existing onsite stormwater basin and connect to a new 36-inch storm drain in Wood Road that 

would convey flows toward the intersection of Wood Road and Krameria Avenue. To accommodate the project, 

approximately 1,000 linear feet of the existing 36-inch drain from the intersection of Wood Road and Krameria to the 

north would be replaced with a 42-inch drain. The facilities proposed for the project have been designed to meet the 

required design capture volume, which would accommodate stormwater from the project site. 

 

Although a substantial change of impervious surfaces would occur by implementation of the project, the post-construction 

drainage would closely mimic the existing drainage pattern, and the project would install bioretention and drainage 

facilities that would accommodate the project’s runoff in addition to existing runoff in the area. As a result, implementation 

of the proposed project would not require or result in the construction of other new storm water drainage facilities or 

expansion of existing facilities beyond those included in the project. 

 

The impacts of development of the proposed bioretention and drainage facilities and future impacts of the proposed 

facilities, as discussed above, are considered part of the impacts of the proposed project as a whole and are analyzed 

throughout the various sections of this IS/MND. For example, activities such as excavation, grading, and construction as 

required for development of the bioretention and drainage facilities would result in impacts that are analyzed in the Air 

Quality, Greenhouse Gas Emissions, Noise, and Transportation Sections of this IS/MND. As a result, impacts related to 

construction of new and expanded storm water drainage facilities would be less than significant. 

 

d. Have sufficient water supplies available to serve the project 

from existing entitlements and resources, or are new or 

expanded entitlements needed?   

    

18d. Response: (Source: 2015 Urban Water Management Plan for Riverside Public Utilities, June 2016 (UWMP 

2016). Accessible: http://www.riversideca.gov/utilities/pdf/2016/RPU-2015-UWMP.pdf; General Plan EIR 

Section 5-16 Utilities and Service Systems. Accessible: https://www.riversideca.gov/planning/2008-

0909/FPEIR/Volume_2/5-16_Utilities_Service_Systems.pdf) 

 

Less than Significant Impact. The domestic and irrigation water for the proposed project would be supplied to the project 

by the Western Municipal Water District. As outlined in the City’s 2015 UWMP, regional growth projections from 

SCAG’s Growth Forecast are based on the City’s General Plan Land Use designations and are used in the UWMP to 

identify future water demands.  
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The project site is currently designated as LDR – Low Density Residential, which allows up to 6 dwelling units per acre 

with a Planned Residential Development permit. The proposed project would result in a density of 4.47 units per acre, 

which is less than the allowable General Plan Land Use designation criteria; and is therefore consistent with existing 

growth projections that are based on General Plan land use designations. Therefore, the development of this site was 

considered in developing the UWMP.  

 

In 2015, the City’s total water demand was 75,126 acre-feet. By 2020, the UWMP projects a total demand of 95,221 acre-

feet, which includes demand from the proposed project because it is within the build out of the General Plan land use 

designations and within the regional growth projections. At the same time, the water supply is estimated to be 116,903 

acre-feet (UWMP 2016), which provides an estimated surplus of 21,682 acre-feet of water. Thus, sufficient water supplies 

would be available to serve the project from existing entitlements and resources, and new or expanded entitlements would 

not be needed. Impacts related to water supplies would be less than significant. 

 

e. Result in a determination by the wastewater treatment 

provider which serves or may serve the project that it has 

adequate capacity to serve the project’s projected demand in 

addition to the provider’s existing commitments?   

    

18e. Response: (Source: WRCRWA-Approved-Budget Fiscal-Year 2018-2019 (WRCRWA 2018) Accessible: 

http://www.wrcrwa.org/DocumentCenter/View/117/WRCRWA-Approved-Budget---Fiscal-Year-2018-

2019-PDF; General Plan EIR Section 5-16 Utilities and Service Systems. Accessible: 

https://www.riversideca.gov/planning/2008-0909/FPEIR/Volume_2/5-16_Utilities_Service_Systems.pdf). 

 

Less than Significant Impact. As described above, wastewater from the project area would be conveyed to the 

WRCWRA plant, which has a tertiary treatment capacity of 14 mgd and handled 7 mgd in 2017 (WRCRWA 2018). 

Therefore, the existing wastewater facilities have the capacity to accommodate the additional 18,540 gpd that would be 

generated from operation of the proposed project, and impacts related to wastewater treatment capacity would be less than 

significant.  

 

f. Be served by a landfill with sufficient permitted capacity to 

accommodate the project’s solid waste disposal needs?   
    

18f. Response: (Source: CalRecycle Jurisdiction Disposal By Facility, City of Riverside. 

https://www2.calrecycle.ca.gov/LGCentral/DisposalReporting/Destination/DisposalByFacility (Calrecycle 

2019). General Plan EIR, Section 5.16, Utilities and Service Systems) 

 

Less than Significant Impact. In 2017, over 75 percent of the solid waste from the City of Riverside that was disposed 

of in landfills went to the Badlands Sanitary Landfill. The Badlands Sanitary Landfill is permitted to accept 4,800 tons of 

solid waste per day and is permitted to operate through 2022. In November 2018, the landfill averaged 2,785 tons per day; 

thus, having an average daily additional capacity of 2,015 tons per day, as shown in Table UT-1.  

 

The City disposed of 15 percent of its waste at the Lamb Canyon Sanitary Landfill that is permitted to accept 5,000 tons 

of solid waste per day and is permitted to operate through 2029. In November 2018, the landfill averaged 1,963 tons per 

day; thus, having an average daily additional capacity of 3,037 tons per day. 

 

In addition, 4.5 percent of solid waste from the City was disposed of at the El Sobrante Sanitary Landfill, which is 

permitted to accept 16,054 tons of solid waste per day through 2051. In November 2018, the landfill averaged 11,154 tons 

per day; thus, having an average daily additional capacity of 4,900 tons per day (Calrecycle 2019). 

 

Table UT-1: Landfill Capacity and Average Daily Disposal  

Landfill Permitted 

Through 

Maximum 

Permitted 

Daily (Tons) 

Average Daily 

Disposal 

(Tons) 

Additional 

Average Daily 

Capacity (Tons) 

Badlands  2022 4,800 2,785 2,015 

Lamb Canyon  2029 5,000 1,963 3,037 

El Sobrante  2051 16,054 11,154 4,900 

Total 9,952 
Source: Calrecycle, 2019. 

 

Implementation of the proposed project would result in additional solid waste generation from the proposed 90 single-

family residences. The City’s General Plan EIR states that single-family residential uses generate 10 pounds per day of 
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solid waste. Hence, the 90 residences would generate approximately 900 pounds per day of solid waste that would be 

collected weekly from the City’s solid waste collection service. The pick up from the project area would total 6,300 pounds 

(3.15 tons) weekly. 

 

Based on the current recycling requirements, which require diversion of 50 percent of solid waste away from landfills, the 

proposed project would result in 3,150 pounds (1.58 tons) of solid waste per week. In 2020, state regulations per AB 341 

would become effective, which would require diversion of 75 percent of solid waste from landfills. Thus, it is anticipated 

that solid waste landfill disposal from operation of the project in 2020 would be reduced to approximately 1,575 pounds 

(0.79 tons) per week. As described above, both landfills that could serve the project site have sufficient permitted capacity 

to accommodate the project’s solid waste disposal needs, and impacts related to landfill capacity would be less than 

significant. 

 

g. Comply with federal, state, and local statutes and regulations 

related to solid waste?   
    

18g.  Response: (Source: CalRecycle Jurisdiction Disposal By Facility, City of Riverside. Calrecycle Solid Waste 

Information System. www.calrecycle.ca.gov/SWFacilities/Directory/Search.aspx; Website: 

http://www.calrecycle.ca.gov/LGCentral/Reports/DRS/Destination/JurDspFa.aspx, General Plan EIR, 

Section 5.16, Utilities and Service Systems) 

  

No Impact. The proposed project would comply with all regulations related to solid waste. All solid waste-generating 

activities within the City are subject to the requirements set forth in AB 939, which requires diversion of a minimum of 

50 percent of solid waste. In addition, after 2020 per AB 341, all development would be required to divert 75 percent of 

solid waste pursuant to state regulations. Implementation of the proposed project would be consistent with all state 

regulations. All projects in the City undergo development review prior to permit approval, which includes an analysis of 

project compliance with these programs. Therefore, the proposed project would comply with all regulations related to 

solid waste, and impacts would not occur. 

 

19. MANDATORY FINDINGS OF SIGNIFICANCE.     

a. Does the project have the potential to degrade the quality of 

the environment, substantially reduce the habitat of a fish or 

wildlife species, cause a fish or wildlife population to drop 

below self-sustaining levels, threaten to eliminate a plant or 

animal community, reduce the number or restrict the range 

of a rare or an endangered plant or animal or eliminate 

important examples of the major periods of California 

history or prehistory?   

    

19a. Response: (Source: General Biological Resources Assessment, Prepared by Helix, 2018 (Appendix B) and 

Cultural Resources Assessment Paleontological Resources Assessment, Prepared by Material Culture 

Consulting, 2019 (MCC 2019) (Appendix C). 

 

Less than Significant Impact with Mitigation Incorporated. As described above in Section 4, Biological Resources, due 

to the disturbed and developed nature of the project site and surrounding area, the project site does not contain sensitive 

communities or plants. In addition, the site does not contain any riparian habitat or water bodies that could be suitable 

habitat. Only three sensitive species that are fully covered under the MSHCP are expected to occur in the area, which include 

burrowing owl and nesting birds. As described in response 4a., no signs of burrowing owl were observed during the 

biological resource survey; however, a pre-construction survey for burrowing owl has been included as Mitigation Measure 

BIO-1, to ensure that impacts related to burrowing owls would not occur. In addition, trees on and adjacent to the project 

site have the potential to support nesting birds that are subject to the MBTA. Therefore, Mitigation Measure BIO-2 requires 

that if construction is initiated during the bird nesting season, a pre-construction survey is completed (per Mitigation 

Measure BIO-2) to ensure that no nests are impacted. With implementation of these two mitigation measures, it would be 

assured that the proposed project would not degrade the quality of the environment or result in impacts to plant and animal 

communities. 

 

Also, as described above, the project site is undeveloped and would not result in an impact to a historical resource. However, 

the project area has the potential for prehistoric or historical archaeological deposits or features because numerous studies 

have been conducted and 1 archaeological resource was recorded within the project site and 5 resources within a 0.5 mile 

of the project area. Mitigation Measure CUL-1 has been included to require that a qualified archaeologist conduct a pre-

grading cultural resources sensitivity training for construction personnel, monitor excavations to 5-feet in depth on the 

eastern portion of the site, provide on-call spot-check monitoring on the western portion of the site, and require work be 
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halted within 100 feet of a potential resource. With implementation of Mitigation Measure CUL-1, potential impacts to 

archaeological resources would be less than significant.  

 

In addition, the project area has a low potential for paleontological resources. However, Mitigation Measure CUL-2 has 

been included to provide procedures to be followed in the unlikely event that potential paleontological resources are 

discovered during grading or excavation activities. Mitigation Measure CUL-2 would reduce potential impacts to 

undiscovered paleontological resources to a less than significant level. 

 

b. Does the project have impacts that are individually limited, 

but cumulatively considerable? (“Cumulatively 

considerable” means that the incremental effects of a project 

are considerable when viewed in connection with the effects 

of past projects, the effects of other current projects, and the 

effects of probable future projects)?   

    

19b. Response: (Source: previous responses) 

 

Less than Significant Impact. The project consists of development an undeveloped area that was previously approved for 

development, the western portion of which has been graded partially improved. The proposed project would provide 90 

additional residential units on a site designated for residential uses. As described above, all of the potential impacts related 

to implementation of the project would be less than significant or reduced to a less than significant level with implementation 

of mitigation measures related to biological resources, archaeological resources, tribal cultural resource, and paleontological 

resources. 

 

The cumulative effects of the proposed project taken into consideration with the project’s consistency with the Zoning Code 

and similar residential land uses in the area would be limited, due to the small scale of the proposed project and its 

consistency with the General Plan. Furthermore, the project would develop a site portions of which have been previously 

graded and disturbed. Thus, impacts to environmental resources or issue areas would not be cumulatively considerable; and 

cumulative impacts would be less than significant. 

 

c. Does the project have environmental effects which would 

cause substantial adverse effects on human beings, either 

directly or indirectly?   

    

19c. Response: (Source: previous responses)  

 
Less than Significant Impact with Mitigation Incorporated. The project proposes the construction and occupancy of 

90 new single-family residences on a 20.12-acre site. The project would not consist of any use or any activities that would 

negatively affect any persons in the vicinity. All resource topics associated with the proposed project have been analyzed 

in accordance with CEQA and the State CEQA Guidelines and were found to pose no impacts, less than significant 

impacts, or less than significant impacts with mitigation incorporated. Consequently, in accordance with the Project 

Description and with compliance with the Mitigation Measures recommended herein, the project would not result in any 

environmental effects that would cause substantial adverse effects on human beings directly or indirectly. 

 
 
Note:  Authority cited: Sections 21083 and 21087, Public Resources Code.  Reference: Sections 21080(c), 21080.1, 21080.3, 21082.1, 21083, 21083.3, 
21093, 21094, 21151, Public Resources Code; Sundstrom v. County of Mendocino, 202 Cal.App.3d 296 (1988); Leonoff v. Monterey Board of Supervisors, 

222 Cal.App.3d 1337 (1990).   
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Recommended Mitigation, Monitoring and Reporting Program 

  

 

Impact 

Category 
Mitigation Measures Implementation Timing 

Responsible Monitoring 

Party1 

Monitoring/Reporting Method 

Biological 

Resources 

 

Mitigation Measure BIO-1: A pre-construction 

survey for burrowing owls shall be conducted by a 

qualified biologist within 30 days prior to the start of 

construction/ground-breaking activities. If no active 

burrows are detected, then no further action would be 

required. If an occupied burrow is detected during the 

burrowing owl breeding season (March 1 to August 

31), a protective buffer of 500 feet shall be 

designated around the active burrow by a qualified 

biologist to avoid impacting a breeding owl. No work 

shall occur within 500 feet of the burrow unless a 

reduced buffer area is determined to be acceptable by 

the City of Riverside. If an occupied burrow is 

detected during the non-breeding season (September 

1 to February 28), the burrowing owl may be 

passively excluded based on California Department 

of Fish and Wildlife-approved methods and the 

burrow can be excavated prior to construction. 

 

Prior to issuance of a grading 

permit, if project timing 

requires that construction 

activities be conducted during 

the burrowing owl breeding 

season (between March 1 and 

August 31). 

City of Riverside Building and 

Safety Division and Planning 

Division 

Biological Monitoring Report 

 Mitigation Measure BIO-2: In order to avoid 

impacts on nesting birds and raptors (common or 

special status), construction activities should be 

scheduled during the non-breeding season (generally 

between July 1 and February 28/29 for nesting birds; 

between July 1 and January 31 for nesting raptors), 

to the extent practicable. If project timing requires 

that construction activities be conducted during the 

breeding season (generally between March 1 and 

June 30 for birds; between February 1 and June 30 

for raptors); prior to issuance of a grading permit, a 

pre-construction survey or multiple surveys shall be 

conducted by a qualified biologist no more than 72 

hours prior to disturbance to confirm the absence of 

active nests. If no active nests are found, no further 

measures would be necessary. 

Prior to issuance of a grading 

permit, if project timing 

requires that construction 

activities be conducted during 

the breeding season (between 

March 1 and June 30 for birds; 

between February 1 and June 

30 for raptors). 

City of Riverside Building and 

Safety Division and Planning 

Division 

Biological Monitoring Report 

                                                 
1 All agencies are City of Riverside Departments/Divisions unless otherwise noted. 



Draft Initial Study/Mitigated Negative Declaration 53 P18-0839, P18-0340, P18-0841, and P18-0842 

Impact 

Category 
Mitigation Measures Implementation Timing 

Responsible Monitoring 

Party1 

Monitoring/Reporting Method 

 

If the biologist finds an active nest in or adjacent to 

the construction area and determines that the nest 

may be impacted, the biologist would identify an 

appropriate buffer zone around the nest, depending 

on the sensitivity of the species and the nature of the 

construction activity. The active site would be 

protected until nesting activity has ended to ensure 

compliance with the Migratory Bird Treaty Act and 

the California Fish and Game Code. To protect any 

nest site, the following restrictions to construction 

activities shall be required until nests are no longer 

active, as determined by a qualified biologist: (1) 

clearing limits shall be established within a buffer 

around any occupied nest (the buffer shall be 300–

500 feet for raptors), unless otherwise determined by 

a qualified biologist and (2) access and surveying 

shall be restricted within the buffer of any occupied 

nest, unless otherwise determined by a qualified 

biologist. Construction and/or encroachment into the 

buffer area around a known nest shall only be 

allowed if the biologist determines that the proposed 

activity would not disturb the nest occupants. 

 

Cultural 

Resources 

 

Mitigation Measure CUL-1: Prior to the issuance of 

the first grading permit, evidence shall be provided to 

the City Building and Safety Division and Planning 

Division that a qualified archaeologist meeting the 

Secretary of the Interior’s Professional Qualification 

Standards for archaeology is retained and shall 

conduct a pre-grading archaeology sensitivity 

training for construction personnel completing 

grubbing, grading and trenching. This meeting shall 

include a discussion of the types of cultural resources 

that may be encountered and the proper procedures to 

enact should an inadvertent discovery be 

encountered.  

 

The qualified archaeologist shall also provide full-

time monitoring of project excavations in the eastern 

half of the project site to a depth of 5-feet below the 

Prior to issuance of a grading 

permit. 

City of Riverside Building and 

Safety Division and Planning 

Division 

Evidence of archaeologist retention  
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Impact 

Category 
Mitigation Measures Implementation Timing 

Responsible Monitoring 

Party1 

Monitoring/Reporting Method 

ground surface. Monitoring in the western half of the 

site shall occur on an on-call/spot-check basis. In the 

event that potential archaeological resources are 

discovered during excavation, grading, or 

construction activities, work shall cease within 100 

feet of the find until the qualified archaeologist has 

evaluated the find to determine whether the find 

constitutes a “unique archaeological resource,” as 

defined in Section 21083.2(g) of the California Public 

Resources Code. Any resources identified shall be 

treated in accordance with California Public 

Resources Code Section 21083.2(g). 

 

 Mitigation Measure CUL-2: Prior to the issuance of 

the first grading permit, evidence shall be provided to 

the City Building and Safety Division and Planning 

Division that a qualified paleontologist has been 

retained. In the event that potential paleontological 

resources are inadvertently discovered during 

ground-disturbing activities, work shall be halted 

within 50 feet of the find until it can be evaluated by 

the qualified paleontologist. Construction activities 

may continue in the other areas of the project site. 

Any potentially significant fossils observed shall be 

collected and recorded in conjunction with best 

management practices and Society for Vertebrate 

Paleontology professional standards. Any fossils 

recovered during mitigation should be deposited in an 

accredited and permanent scientific institution for the 

benefit of current and future generations. A report 

documenting the results of the monitoring, including 

any salvage activities and the significance of any 

fossils would be prepared and submitted to the 

appropriate City personnel. 

 

Prior to the issuance of the first 

grading permit 

City of Riverside Building and 

Safety Division and Planning 

Division 

Evidence of paleontologist 

retention  
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SECTION 1: INTRODUCTION 

1.1 - Purpose  

The purpose of this report is to provide the results of an air quality and greenhouse gas impact 
assessment that estimates the environmental impacts associated with the construction and operation 
of the Wood Road/Lurin Avenue Residential Project (the project). This assessment was conducted 
within the context of the California Environmental Quality Act (CEQA, California Public Resources Code 
Sections 21000, et seq.). This assessment report was prepared based on the guidance and 
methodologies recommended by the South Coast Air Quality Management District (SCAQMD) for 
performing such studies. 

The report is subdivided into three main sections. Section 1 provides a review of the purpose, project 
description, and summary of results. Section 2 provides an assessment of the project’s criteria air 
quality impacts while Section 3 quantifies the project’s potential greenhouse gas impacts. This 
approach was followed to provide a single document that integrates all of the above assessments that 
generally reply on similar sets of methods and guidance. 

1.2 - Project Location and Description 
The project will be comprised of 90 single family residential units on an approximately 20-acre site.  
The project is located on the south side of Lurin Avenue with Wood Road bisecting the center of the 
project in a north-south direction in the City of Riverside, California. The eastern half of the project, 
east of Wood Road is currently undeveloped while the western half of the project west of Wood Road 
has been previously graded with internal roadways built into this portion of the project. 

Existing land uses near the project site include scattered residential areas to the north and south of 
the project site. Exhibit 1 shows the project’s regional location.  

Development will require the demolition of the existing internal roadway on the western half of the 
project and the development of 90 single family houses including common recreational areas. Exhibit 
2 provides a conceptual site plan for the project.  

1.3 - Summary of Results 

This assessment of the potential air quality and greenhouse gas impacts from the construction and 
operation of the project support the following conclusions: 

Impact AIR-1: The project would not conflict with or obstruct implementation of the applicable air 
quality plan. 
Less than significant impact. 

Impact AIR-2: The project would not violate air quality standards or contribute substantially to an 
existing or projected air quality violation. 
Less than significant impact. 
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Impact AIR-3: The project would not result in a cumulatively considerable net increase of any criteria 
pollutant for which the project region is nonattainment under an applicable federal or 
state ambient air quality standard (including releasing emissions, which exceed 
quantitative thresholds for ozone precursors). 
Less than significant impact. 

Impact AIR-4: The project would not expose sensitive receptors to substantial pollutant 
concentrations. 
Less than significant impact. 

Impact AIR-5: The project would not create objectionable odors affecting a substantial number of 
people. 
Less than significant impact. 

Impact GHG-1: The project would generate direct and indirect greenhouse gas emissions; however, 
the project’s emissions would result in a less than significant impact on the 
environment.   
Less than significant impact. 

Impact GHG-2: The project would not conflict with any applicable plan, policy or regulation of an 
agency adopted to reduce the emissions of greenhouse gases. 
Less than significant impact. 



 

Exhibit 1    
Regional Location Map 
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Exhibit 2    
Site Plan 

 JANUARY 2019| 2_Site Plan E|P|D SOLUTIONS, INC.● WOOD ROAD/LURIN AVENUE RESIDENTIAL PROJECT 
AIR QUALITY AND GREENHOUSE GAS ASSESSMENT REPORT 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



E|P|D Solutions — Wood Road/Lurin Avenue Resudential Project 
Air Quality and Greenhouse Gas Assessment Report Air Quality Assessment 

 

5 
 

SECTION 2: AIR QUALITY ASSESSMENT 

This section discusses the various air quality regulatory programs applicable to the project as well as 
the environmental setting as a necessary foundation for quantifying the project’s air quality impacts. 

2.1 - Regulatory Setting 

2.1.1 - United State Environmental Protection Agency 

The EPA handles global, international, national, and interstate air pollution issues and policies.  The 
EPA sets national vehicle and stationary source emission standards, oversees approval of all state 
implementation plans (SIPs), provides research and guidance in air pollution programs, and sets 
national ambient air quality standards (NAAQS), also known as national standards.  There are NAAQS 
for six common air pollutants, called criteria air pollutants1, which were identified resulting from 
provisions of the Clean Air Act of 1970 (CAA).   

The six criteria pollutants are: 

● Ozone; 
   ● Particulate matter (PM10 and PM2.5); 

● Nitrogen dioxide (NO2); 

● Carbon monoxide (CO); 
● Lead; and 
● Sulfur dioxide. 

 
The NAAQS were set to protect public health, including that of sensitive individuals; thus, the 
standards continue to change as more medical research is available regarding the health effects of 
the criteria pollutants. 

2.1.2 - California Air Resources Board 

California Air Resources Board (ARB) administers the State Implementation Plan (SIP) for the State of 
California and has overall responsibility for statewide air quality maintenance and air pollution 
prevention.  A SIP is a document prepared by each state describing existing air quality conditions and 
measures to follow as necessary to attain and maintain NAAQS within the state.  The SIP incorporates 
the individual attainment plans for regional air districts.  Regional air quality attainment plans 
prepared by individual regional air districts are sent to the ARB to be approved and incorporated into 
the California SIP.  SIPs include the technical foundation for understanding the air quality (e.g. 
emission inventories and air quality monitoring), control measures and strategies, and enforcement 
mechanisms.  The ARB also administers California ambient air quality standards (CAAQS) for the ten 
air pollutants designated in the California Clean Air Act (CCAA).   

The ten state air pollutants are the six national criteria pollutants plus: 

● Visibility reducing particulates; ● Hydrogen sulfide (H2S) 
● Sulfates; ● Vinyl chloride. 

                                                           
1 EPA calls these pollutants "criteria" air pollutants because it regulates them by developing human health-based and/or 

environmentally-based criteria (science-based guidelines) for setting permissible levels. 
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Table 1 summarizes the national and state ambient air quality standards and the effects, properties, 
and emission sources.  Both the national and State standards are periodically updated as new medical 
information becomes available regarding the health impacts of air pollution.  

 

. 
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Table 1: Air Pollutants and Ambient Air Quality Standards 

Air 
Pollutant 

Averaging 
Time 

California 
Standard 

Federal 
Standarda 

Most Relevant Effects from Pollutant 
Exposure Properties Sources 

Ozone 1 Hour 0.09 ppm — Irritate respiratory system; reduce 
lung function; breathing pattern 
changes; reduction of breathing 
capacity; inflame and damage cells 
that line the lungs; make lungs more 
susceptible to infection; aggravate 
asthma; aggravate other chronic lung 
diseases; cause permanent lung 
damage; some immunological 
changes; increased mortality risk; 
vegetation and property damage. 

Ozone is a photochemical pollutant as 
it is not emitted directly into the 
atmosphere, but is formed by a 
complex series of chemical reactions 
between volatile organic compounds 
(VOC), NOX, and sunlight.  Ozone is a 
regional pollutant that is generated 
over a large area and is transported 
and spread by the wind. 

Ozone is a secondary pollutant; thus, it 
is not emitted directly into the lower 
level of the atmosphere.  The primary 
sources of ozone precursors (VOC and 
NOX) are mobile sources (on-road and 
off-road vehicle exhaust). 

8 Hour 0.070 ppm 0.070 ppm 

Carbon 
monoxide 
(CO) 

1 Hour 20 ppm 35 ppm Ranges depending on exposure: slight 
headaches; nausea; aggravation of 
angina pectoris (chest pain) and other 
aspects of coronary heart disease; 
decreased exercise tolerance in persons 
with peripheral vascular disease and 
lung disease; impairment of central 
nervous system functions; possible 
increased risk to fetuses; death.   

CO is a colorless, odorless, toxic gas.  
CO is somewhat soluble in water; 
therefore, rainfall and fog can suppress 
CO conditions.  CO enters the body 
through the lungs, dissolves in the 
blood, replaces oxygen as an 
attachment to hemoglobin, and 
reduces available oxygen in the blood. 

CO is produced by incomplete 
combustion of carbon-containing fuels 
(e.g., gasoline, diesel fuel, and 
biomass).  Sources include motor 
vehicle exhaust, industrial processes 
(metals processing and chemical 
manufacturing), residential wood 
burning, and natural sources. 

8 Hour 9.0 ppm 9 ppm 

Nitrogen 
dioxide b 
(NO2) 

1 Hour 0.18 ppm 0.100 ppm Potential to aggravate chronic 
respiratory disease and respiratory 
symptoms in sensitive groups; risk to 
public health implied by pulmonary 
and extra-pulmonary biochemical and 
cellular changes and pulmonary 
structural changes; contribution to 
atmospheric discoloration; increased 
visits to hospital for respiratory 
illnesses. 

During combustion of fossil fuels, 
oxygen reacts with nitrogen to produce 
nitrogen oxides—NOX (NO, NO2, NO3, 
N2O, N2O3, N2O4, and N2O5).  NOX is a 
precursor to ozone, PM10, and PM2.5 
formation.  NOX can react with 
compounds to form nitric acid and 
related small particles and result in PM 
related health effects. 

NOX is produced in motor vehicle 
internal combustion engines and fossil 
fuel-fired electric utility and industrial 
boilers.  Nitrogen dioxide forms quickly 
from NOx emissions.  NO2 

concentrations near major roads can 
be 30 to 100 percent higher than those 
at monitoring stations. 

Annual 0.030 ppm 0.053 ppm 
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Table 1 (cont): Air Pollutants and Ambient Air Quality Standards 

Air Pollutant 
Averaging 

Time 
California 
Standard 

Federal 
Standarda 

Most Relevant Effects from Pollutant 
Exposure Properties Sources 

Sulfur 
dioxidec 

(SO2) 

1 Hour 0.25 ppm 0.075 ppm Bronchoconstriction accompanied 
by symptoms which may include 
wheezing, shortness of breath and 
chest tightness, during exercise or 
physical activity in persons with 
asthma.  Some population-based 
studies indicate that the mortality 
and morbidity effects associated 
with fine particles show a similar 
association with ambient sulfur 
dioxide levels.  It is not clear 
whether the two pollutants act 
synergistically or one pollutant 
alone is the predominant factor. 

Sulfur dioxide is a colorless, pungent 
gas.  At levels greater than 0.5 ppm, 
the gas has a strong odor, similar to 
rotten eggs.  Sulfur oxides (SOx) 
include sulfur dioxide and sulfur 
trioxide.  Sulfuric acid is formed from 
sulfur dioxide, which can lead to acid 
deposition and can harm natural 
resources and materials.  Although 
sulfur dioxide concentrations have 
been reduced to levels well below 
state and federal standards, further 
reductions are desirable because 
sulfur dioxide is a precursor to 
sulfate and PM10. 

Human caused sources include 
fossil-fuel combustion, mineral ore 
processing, and chemical 
manufacturing.  Volcanic emissions 
are a natural source of sulfur 
dioxide.  The gas can also be 
produced in the air by 
dimethylsulfide and hydrogen 
sulfide.  Sulfur dioxide is removed 
from the air by dissolution in water, 
chemical reactions, and transfer to 
soils and ice caps.  The sulfur 
dioxide levels in the State are well 
below the maximum standards. 

3 Hour  — 0.5 ppm 

24 Hour 0.04 ppm 0.14  
(for certain 
areas) 

Annual — 0.030 ppm 
(for certain 
areas) 

Particulate 
matter 
(PM10) 

24 hour 50 µg/m3 150 µg/m3 • Short-term exposure 
(hours/days): irritation of the eyes, 
nose, throat; coughing; phlegm; 
chest tightness; shortness of breath; 
aggravate existing lung disease, 
causing asthma attacks and acute 
bronchitis; those with heart disease 
can suffer heart attacks and 
arrhythmias. 
 

• Long-term exposure: reduced 
lung function; chronic bronchitis; 
changes in lung morphology; death.   

Suspended particulate matter is a 
mixture of small particles that 
consist of dry solid fragments, 
droplets of water, or solid cores with 
liquid coatings.  The particles vary in 
shape, size, and composition.  PM10 
refers to particulate matter that is 
between 2.5 and 10 microns in 
diameter, (1 micron is one-millionth 
of a meter).  PM2.5 refers to 
particulate matter that is 2.5 microns 
or less in diameter, about one-

Stationary sources include fuel or 
wood combustion for electrical 
utilities, residential space heating, 
and industrial processes; 
construction and demolition; 
metals, minerals, and 
petrochemicals; wood products 
processing; mills and elevators used 
in agriculture; erosion from tilled 
lands; waste disposal, and recycling.  
Mobile or transportation related 
sources are from vehicle exhaust 
and road dust.  Secondary particles 

Mean 20 µg/m3 — 

Particulate 
matter 
(PM2.5) 

24 Hour — 35 µg/m3 

Annual 12 µg/m3 12 µg/m3 

Visibility 
reducing 
particles 

8 Hour See note below d 
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Table 1 (cont): Air Pollutants and Ambient Air Quality Standards 

Air Pollutant 
Averaging 

Time 
California 
Standard 

Federal 
Standarda 

Most Relevant Effects from Pollutant 
Exposure Properties Sources 

thirtieth the size of the average 
human hair. 

form from reactions in the 
atmosphere.   

Sulfates 24 Hour 25 µg/m3 — (a) Decrease in ventilatory function; 
(b) aggravation of asthmatic 

symptoms; 
(c) aggravation of cardio-pulmonary 

disease; 
(d) vegetation damage; 
(e) degradation of visibility; 
(f) property damage. 

The sulfate ion is a polyatomic anion 
with the empirical formula SO42−.  
Sulfates occur in combination with 
metal and/or hydrogen ions.  Many 
sulfates are soluble in water. 

Sulfates are particulates formed 
through the photochemical 
oxidation of sulfur dioxide.  In 
California, the main source of sulfur 
compounds is combustion of 
gasoline and diesel fuel. 

Lead e 30-day 1.5 µg/m3 — Lead accumulates in bones, soft 
tissue, and blood and can affect the 
kidneys, liver, and nervous system.  It 
can cause impairment of blood 
formation and nerve conduction, 
behavior disorders, mental 
retardation, neurological impairment, 
learning deficiencies, and low IQs. 

Lead is a solid heavy metal that can 
exist in air pollution as an aerosol 
particle component.  Leaded 
gasoline was used in motor vehicles 
until around 1970.  Lead 
concentrations have not exceeded 
state or federal standards at any 
monitoring station since 1982.   

Lead ore crushing, lead-ore 
smelting, and battery manufacturing 
are currently the largest sources of 
lead in the atmosphere in the 
United States.  Other sources 
include dust from soils 
contaminated with lead-based 
paint, solid waste disposal, and 
crustal physical weathering. 

Quarter — 1.5 µg/m3 

Rolling 3-
month 
average 

— 0.15 µg/m3 

Vinyl 
chloridee 

24 Hour 0.01 ppm — Short-term exposure to high levels of 
vinyl chloride in the air causes central 
nervous system effects, such as 
dizziness, drowsiness, and headaches.  
Epidemiological studies of 
occupationally exposed workers have 
linked vinyl chloride exposure to 
development of a rare cancer, liver 

Vinyl chloride, or chloroethene, is a 
chlorinated hydrocarbon and a 
colorless gas with a mild, sweet 
odor.  In 1990, ARB identified vinyl 
chloride as a toxic air contaminant 
and estimated a cancer unit risk 
factor. 

Most vinyl chloride is used to make 
polyvinyl chloride plastic and vinyl 
products, including pipes, wire and 
cable coatings, and packaging 
materials.  It can be formed when 
plastics containing these substances 
are left to decompose in solid waste 
landfills.  Vinyl chloride has been 
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Table 1 (cont): Air Pollutants and Ambient Air Quality Standards 

Air Pollutant 
Averaging 

Time 
California 
Standard 

Federal 
Standarda 

Most Relevant Effects from Pollutant 
Exposure Properties Sources 

angiosarcoma, and have suggested a 
relationship between exposure and 
lung and brain cancers. 

detected near landfills, sewage 
plants, and hazardous waste sites. 

Hydrogen 
sulfide 

1 Hour 0.03 ppm — High levels of hydrogen sulfide can 
cause immediate respiratory arrest.  
It can irritate the eyes and respiratory 
tract and cause headache, nausea, 
vomiting, and cough.  Long exposure 
can cause pulmonary edema. 

Hydrogen sulfide (H2S) is a 
flammable, colorless, poisonous gas 
that smells like rotten eggs. 

Manure, storage tanks, ponds, 
anaerobic lagoons, and land 
application sites are the primary 
sources of hydrogen sulfide.  
Anthropogenic sources include the 
combustion of sulfur containing fuels 
(oil and coal). 

Volatile organic 
compounds (VOC) 

There are no State or 
federal standards for VOCs 
because they are not 
classified as criteria 
pollutants.   

Although health-based standards 
have not been established for VOCs, 
health effects can occur from 
exposures to high concentrations 
because of interference with oxygen 
uptake.  In general, concentrations 
of VOCs are suspected to cause eye, 
nose, and throat irritation; 
headaches; loss of coordination; 
nausea; and damage to the liver, the 
kidneys, and the central nervous 
system.  Many VOCs have been 
classified as toxic air contaminants.   

Reactive organic gases (ROGs), or 
VOCs, are defined as any compound 
of carbon—excluding carbon 
monoxide, carbon dioxide, carbonic 
acid, metallic carbides or carbonates, 
and ammonium carbonate—that 
participates in atmospheric 
photochemical reactions.  Although 
there are slight differences in the 
definition of ROGs and VOCs, the 
two terms are often used 
interchangeably. 

Indoor sources of VOCs include 
paints, solvents, aerosol sprays, 
cleansers, tobacco smoke, etc.  
Outdoor sources of VOCs are from 
combustion and fuel evaporation.  A 
reduction in VOC emissions reduces 
certain chemical reactions that 
contribute to the formulation of 
ozone.  VOCs are transformed into 
organic aerosols in the atmosphere, 
which contribute to higher PM10 and 
lower visibility. 
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Table 1 (cont): Air Pollutants and Ambient Air Quality Standards 

Air Pollutant 
Averaging 

Time 
California 
Standard 

Federal 
Standarda 

Most Relevant Effects from Pollutant 
Exposure Properties Sources 

Notes: 
ppm = parts per million (concentration) µg/m3 = micrograms per cubic meter Annual = Annual Arithmetic Mean 30-day = 30-day average Quarter = Calendar quarter 
a Federal standard refers to the primary national ambient air quality standard, or the levels of air quality necessary, with an adequate margin of safety to protect the public health.  All standards listed are primary 

standards except for 3 Hour SO2, which is a secondary standard.  A secondary standard is the level of air quality necessary to protect the public welfare from any known or anticipated adverse effects of a 
pollutant. 

b To attain the 1-hour nitrogen dioxide national standard, the 3-year average of the annual 98th percentile of the 1-hour daily maximum concentrations at each site must not exceed 100 parts per billion (0.100 
ppm).   

c On June 2, 2010, a new 1-hour SO2 standard was established and the existing 24-hour and annual primary standards were revoked.  To attain the 1-hour national standard, the 3-year average of the annual 99th 
percentile of the 1-hour daily maximum concentrations at each site must not exceed 75 ppb.  The 1971 SO2 national standards (24-hour and annual) remain in effect until one year after an area is designated for 
the 2010 standard, except that in areas designated nonattainment for the 1971 standards, the 1971 standards remain in effect until implementation plans to attain or maintain the 2010 standards are approved. 

d Visibility reducing particles: In 1989, the ARB converted both the general statewide 10-mile visibility standard and the Lake Tahoe 30-mile visibility standard to instrumental equivalents, which are “extinction of 
0.23 per kilometer” and “extinction of 0.07 per kilometer” for the statewide and Lake Tahoe Air Basin standards, respectively. 

e The ARB has identified lead and vinyl chloride as ‘toxic air contaminants’ with no threshold level of exposure for adverse health effects determined.  These actions allow for the implementation of control 
measures at levels below the ambient concentrations specified for these pollutants. 

 
Source of Standards: ARB 2016 
Source of effects, properties, and sources: SCAQMD 2016, ARB 2016; EPA 2003, 2009, 2010 
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State of California Regulatory Programs 

Diesel Risk Reduction Plan 

In September 2000, the ARB adopted the Diesel Risk Reduction Plan (Diesel RRP or Plan), which 
recommends many control measures to reduce the risks associated with DPM and achieve a goal of 
75 percent DPM reduction by 2010 and 85 percent by 2020 (ARB 2000).  The Plan involves the 
implementation of: 

• New regulatory standards for on-road, off-road, and stationary diesel-fueled engines and 
vehicles; 
 

• New retrofit requirements for existing on-road, off-road, and stationary diesel-fueled engines 
and vehicles were determined to be technically feasible; and 
 

• New Phase 2 diesel fuel regulations to reduce the sulfur content levels of diesel fuel to no more 
than 15 ppm to provide the quality of diesel fuel needed by the advanced diesel PM emission 
controls 

 
The Plan set into motion a series of emission reduction regulations and control measures as discussed 
below. 

Emission Reduction Funding 

Carl Moyer Memorial Air Quality Standards Attainment Program.  Since 1998, the Carl Moyer 
Memorial Air Quality Standards Attainment Program (Carl Moyer Program) has provided funding to 
encourage the voluntary purchase of cleaner engines, equipment, and emission reduction 
technologies.  The Carl Moyer Program plays a complementary role to California’s regulatory program 
by funding emission reductions that are surplus, i.e., early and/or in excess of what is required by 
regulation.  The Carl Moyer Program accelerates the turnover of old highly polluting engines, speeds 
the commercialization of advanced emission controls, and reduces air pollution impacts on 
environmental justice communities.  Emission reductions achieved through the Carl Moyer Program 
are an important component of the California SIP. 

Regulations for Construction-Related Equipment 

Airborne Toxic Control Measure for Diesel Particulate Matter from Portable Engines Rated at 50 
horsepower and Greater.  The purpose of this measure is to reduce DPM emissions from portable 
diesel-fueled engines with a horsepower of 50 or greater.  Each fleet is required to comply with 
weighted reduced PM emission fleet averages by compliance dates listed in 17 California Code of 
Regulations Section 93116.  Portable equipment includes but is not limited to, air compressors, 
generators, concrete pumps, tub grinders, wood chippers, water pumps, drill rigs, pile drivers, rock 
drills, abrasive blasters, aggregate screening and crushing plants, concrete batch plants, and welders. 

ARB Regulation for In-Use Off-Road Diesel Vehicles (Off-Road Regulation), Title 13, Article 4.8, 
Chapter 9, Section 2449 in the California Code of Regulations.  On July 26, 2007, the ARB adopted 
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a regulation to reduce PM and NOX emissions from in-use (existing) off-road heavy-duty diesel vehicles 
in California.  All self-propelled off-road diesel vehicles over 25 horsepower (hp) used in California and 
most two-engine vehicles (except on-road two-engine sweepers) are subject to this regulation.  This 
includes vehicles rented or leased (rental or leased fleets).  Such vehicles are used in construction, 
mining, and industrial operations.  The Off-Road regulation: 

• Imposes limits on idling (no more than five consecutive minutes) and requires a written idling 
policy;  
 

• Requires a disclosure when selling vehicles; 
 

• Requires all vehicles to be reported to ARB (using the Diesel Off-Road Online Reporting System 
[DOORS]) and labeled;  
 

• Restricts adding older equipment into fleets; and 
 

• Requires fleets to reduce their emissions by retiring, replacing, or repowering older engines, 
or installing Verified Diesel Emission Control Strategies (i.e., exhaust retrofits). 

 
Regulations for Heavy-Duty Vehicles/Trucks 

Airborne Toxic Control Measure for Diesel Particulate Matter from Portable Engines Rated at 50 
horsepower and Greater.  The purpose of this measure is to DPM emissions from portable diesel-
fueled engines with a horsepower of 50 or greater.  Each fleet is required to comply with weighted 
reduced PM emission fleet averages by compliance dates listed in 17 California Code of Regulations 
Section 93116.  Portable equipment includes but is not limited to, air compressors, generators, 
concrete pumps, tub grinders, wood chippers, water pumps, drill rigs, pile drivers, rock drills, abrasive 
blasters, aggregate screening and crushing plants, concrete batch plants, and welders. 

ARB Regulation for In-Use Off-Road Diesel Vehicles (Off-Road Regulation), Title 13, Article 4.8, 
Chapter 9, Section 2449 in the California Code of Regulations.  On July 26, 2007, the ARB adopted a 
regulation to reduce PM and NOX emissions from in-use (existing) off-road heavy-duty diesel vehicles 
in California.  All self-propelled off-road diesel vehicles over 25 horsepower (hp) used in California and 
most two-engine vehicles (except on-road two-engine sweepers) are subject to this regulation.  This 
includes vehicles rented or leased (rental or leased fleets).  Such vehicles are used in construction, 
mining, and industrial operations.  The Off-Road regulation: 

• Imposes limits on idling (no more than five consecutive minutes) and requires a written idling 
policy;  
 

• Requires a disclosure when selling vehicles; 
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• Requires all vehicles to be reported to ARB (using the Diesel Off-Road Online Reporting System 
and labeled; 
 

• Restricts adding older equipment into fleets; and 
 

• Requires fleets to reduce their emissions by retiring, replacing, or repowering older engines, or 
installing Verified Diesel Emission Control Strategies (i.e., exhaust retrofits). 

 
Regulations for Heavy-Duty Vehicles/Trucks 

ARB Airborne Toxic Control Measure to Limit Diesel-Fueled Commercial Motor Vehicle Idling.  
This ATCM adopted section 2485 within Chapter 10, Article 1, Division 3, title 13 in the California Code 
of Regulations.  The measure limits the idling of diesel vehicles (i.e., commercial trucks over 10,000 
pounds) to reduce emissions of toxics and criteria pollutants.  The driver of any vehicle subject to this 
section: (1) shall not idle the vehicle’s primary diesel engine for greater than five minutes at any 
location; and (2) shall not idle a diesel-fueled auxiliary power system for more than five minutes to 
power a heater, air conditioner, or any ancillary equipment on the vehicle if it has a sleeper berth and 
the truck is located within 100 feet of a restricted area (homes and schools). 

ARB Requirements to Reduce Idling Emissions from New and In-Use Trucks.  Amendments were 
made to Title 13 in California Code of Regulations in Sections 1956.8, 2404, 2424, 2425, and 2485.  The 
amendment states: “all new 2008 and subsequent model-year heavy-duty diesel engines shall be 
equipped with an engine shutdown system that automatically shuts down the engine after 300 
seconds of continuous idling operation once the vehicle is stopped, the transmission is set to ‘neutral’ 
or ‘park,’ and the parking brake is engaged.  If the parking brake is not engaged, then the engine 
shutdown system shall shut down the engine after 900 seconds of continuous idling operation once 
the vehicle is stopped and the transmission is set to ‘neutral’ or ‘park.’”  There are a few conditions 
where the engine shutdown system can be overridden to prevent engine damage.  Any project trucks 
manufactured after 2008 would be consistent with this rule, which would ultimately reduce air 
emissions. 

Statewide Truck and Bus Regulation (Regulation to Reduce Emissions of DPM, Oxides of Nitrogen 
and Other Criteria Pollutants, from In-Use Heavy-Duty Diesel-Fueled Vehicles, Title 13, California Code 
of Regulations, Section 2025).  On December 12, 2008, the ARB approved this regulation (Regulation 
to Reduce Emissions of DPM, Oxides of Nitrogen and Other Criteria Pollutants, from In-Use Heavy-
Duty Diesel-Fueled Vehicles, Title 13, California Code of Regulations, Section 2025) to reduce 
emissions from existing on-road diesel trucks and buses operating in California.  This regulation applies 
to all on-road heavy-duty diesel-fueled vehicles with a gross vehicle weight rating greater than 14,000 
pounds, agricultural yard trucks with off-road certified engines, and certain diesel fueled shuttle 
vehicles of any gross vehicle weight rating.  Out-of-state trucks and buses that operate in California 
are also subject.  Under the regulation, older, heavier trucks (i.e. those with pre-2000 year engines 
and a gross vehicle weight rating greater than 26,000 pounds), are required to have installed a PM 
filter and must be replaced with a 2010 engine between 2015 and 2020, depending on the model year.  
By 2015, all heavier pre-1994 trucks must be upgraded to 2010 engines and newer trucks are 
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thereafter required to be replaced over the next eight years.  Older, more polluting trucks are required 
to be replaced first, while trucks that already have relatively clean 2007-2009 engines are not required 
to be replaced until 2023.  Lighter trucks (14,001-26,000 pounds) must adhere to a similar schedule.  
Furthermore, nearly all trucks that are not required under the Truck and Bus Regulation to be replaced 
by 2015, are required to be upgraded with a PM filter by that date. 

2.1.3 - SCAQMD 

Standard Conditions 

During construction and operation, the project must comply with applicable SCAQMD rules and 
regulations.  The following are rules and regulations the project may be required to comply with, either 
directly or indirectly. 

SCAQMD Rule 402 prohibits a person from discharging from any source whatsoever such quantities 
of air contaminants or other material which cause injury, detriment, nuisance, or annoyance to any 
considerable number of persons or to the public, or which endanger the comfort, repose, health or 
safety of any such persons or the public, or which cause, or have a natural tendency to cause injury or 
damage to business or property. 

SCAQMD Rule 403 governs emissions of fugitive dust during construction and operation activities.  
Compliance with this rule is achieved through the application of standard Best Management Practices, 
such as the application of water or chemical stabilizers to disturbed soils, covering haul vehicles, 
restricting vehicle speeds on unpaved roads to 15 miles per hour (mph), sweeping loose dirt from 
paved site access roadways, cessation of construction activity when winds exceed 25 mph, and 
establishing a permanent ground cover on finished sites. 

Rule 403 requires the control of fugitive dust with the best available control measures, so that the 
presence of such dust does not remain visible in the atmosphere beyond the property line of the 
emission source.  In addition, SCAQMD Rule 403 requires implementation of dust suppression 
techniques to prevent fugitive dust from creating a nuisance off-site.  Applicable dust suppression 
techniques from Rule 403 are summarized below.  Implementation of these dust suppression 
techniques can reduce the fugitive dust generation (and thus the PM10 component).  Compliance with 
these rules would reduce impacts on nearby sensitive receptors.  

Rule 403 measures may include but are not limited to the following: 

• Apply nontoxic chemical soil stabilizers according to manufacturers’ specifications to all inactive 
construction areas (previously graded areas inactive for 10 days or more). 

 
• Water active sites at least three times daily.  (Locations where grading is to occur will be 

thoroughly watered prior to earthmoving.) 
 

• Cover all trucks hauling dirt, sand, soil, or other loose materials, or maintain at least 0.6 meters 
(2 feet) of freeboard (vertical space between the top of the load and top of the trailer) in 
accordance with the requirements of California Vehicle Code section 23114. 
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• Reduce traffic speeds on all unpaved roads to 15 mph or less. 

 
• Suspension of all grading activities when wind speeds (including instantaneous wind gusts) 

exceed 25 mph. 
 

• Bumper strips or similar best management practices shall be provided where vehicles enter and 
exit the construction site onto paved roads, or wash off trucks and any equipment leaving the 
site each trip. 

 
• Replanting disturbed areas as soon as practical. 

 
• During all construction activities, construction contractors shall sweep on-site and off-site 

streets if silt is carried to adjacent public thoroughfares, to reduce the amount of particulate 
matter on public streets.  All sweepers shall be compliant with SCAQMD Rule 1186.1, Less 
Polluting Sweepers. 

 
This rule also requires activities defined as “large operations” to notify the SCAQMD by submitting 
specific forms.  A large operation is defined as any active operation on property containing 50 or more 
acres of disturbed surface area; or any earth moving operation with a daily earth-moving or 
throughput volume of 3,850 cubic meters (5,000 cubic yards), three times during the most recent 365 
day period. 
 
SCAQMD Rule 445 requires any new residential or commercial development to install only gaseous-
fueled fireplaces and stoves effective March 9, 2009; existing developments (for additions or 
remodels) can only install EPA-certified wood stove or insert; also provides for wood burning 
curtailments 

SCAQMD Rule 481 applies to all spray painting and spray coating operations and equipment.  This 
rule would apply to the application of architectural coatings to the exterior and interior or of the 
building walls.  The rule states that a person shall not use or operate any spray painting or spray coating 
equipment unless one of the following conditions is met: 

 (1) The spray coating equipment is operated inside a control enclosure, which is approved by the 
Executive Officer.  Any control enclosure for which an application for permit for new 
construction, alteration, or change of ownership or location is submitted after the date of 
adoption of this rule, shall be exhausted only through filters at a design face velocity not less 
than 100 feet per minute, nor greater than 300 feet per minute, or through a water wash 
system designed to be equally effective for the purpose of air pollution control. 

 
 (2) Coatings are applied with high-volume low-pressure, electrostatic and/or airless spray 

equipment. 
 



E|P|D Solutions — Wood Road/Lurin Avenue Resudential Project 
Air Quality and Greenhouse Gas Assessment Report Air Quality Assessment 

 

17 
 

 (3) An alternative method of coating application or control is used which, has effectiveness equal 
to or greater than the equipment specified in the rule.  

 
SCAQMD Rule 1108 governs the sale, use, and manufacturing of asphalt and limits the volatile organic 
compound (VOC) content in asphalt used in the SoCAB.  This rule would regulate the VOC content of 
asphalt used during construction.  Therefore, all asphalt used during construction of the project must 
comply with SCAQMD Rule 1108. 

SCAQMD Rule 1113 governs the sale, use, and manufacturing of architectural coating and limits the 
VOC content in paints and paint solvents.  This rule regulates the VOC content of paints available during 
construction.  Therefore, all paints and solvents used during construction and operation of the project 
must comply with SCAQMD Rule 1113. 

SCAQMD Rule 1143 governs the manufacture, sale, and use of paint thinners and solvents used in 
thinning of coating materials, cleaning of coating application equipment and other solvent cleaning 
operations by limiting their VOC content.  This rule regulates the VOC content of solvents used during 
construction.  Solvents used during the construction phase must comply with this rule. 

SCAQMD Rule 1186 limits the presence of fugitive dust on paved and unpaved roads and sets 
certification protocols and requirements for street sweepers that are under contract to provide 
sweeping services to any federal, state, county, agency or special district such as water, air, sanitation, 
transit, or school district. 

SCAQMD Rule 1303 governs the permitting of re-located or new major emission sources, requiring 
Best Available Control Measures and setting significance limits for PM10 among other pollutants. 

Air Quality Management Plans 

The agency for air pollution control for the project site is the SCAQMD.  The SCAQMD is responsible for 
controlling emissions primarily from stationary sources.  The SCAQMD maintains air quality monitoring 
stations throughout the SoCAB and a portion of the Salton Sea Air Basin.  The SCAQMD is also responsible 
for developing, updating, and implementing the Air Quality Management Plan (AQMP) for the region, in 
coordination with the Southern California Association of Governments (SCAG).   

An AQMP is a plan prepared and implemented by an air pollution district for a county or region 
designated as nonattainment for the federal and/or California ambient air quality standards.  The term 
nonattainment area refers to an air basin where one or more ambient air quality standards are 
exceeded. 

2016 AQMP 
On March 3, 2017, the SCAQMD adopted the 2016 AQMP, the current Plan for the SCAQMD.  The 2016 
AQMP address strategies and measures to attain the 2008 federal 8-hour ozone standard by 2032, the 
2012 federal annual PM2.5 standard by 2021 to 2025, and the 2006 federal 24-hour PM2.5 standard by 
2019.  The 2016 AQMP also examined the regulatory requirements for attaining the 2015 federal 8-
hour ozone standard.  The 2016 AQMP also updates previous attainment plans for ozone and PM2.5 
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that have not yet been met (SCAQMD 2016).  In general, the AQMP is updated every 3 to 4 years.  
However, the air quality planning process for the AQMP is continuous and each iteration is an update 
of the previous plan. 

To ensure air quality goals will be met while minimizing impacts to the regional economy, the following 
policy objectives guided the development of the plan: 

• Eliminate reliance on “black box” (future technologies) to the maximum extent possible by 
providing specific pathways to attainment with specific control measures. 

 
• Calculate and take credit for co-benefits from other planning efforts (e.g., GHG reduction 

targets, energy efficiency, transportation, etc.). 
 

• Develop a strategy with fair-share emission reductions at the federal, state, & local levels such 
as a new federal engine emission standards and/or additional authority provided to the state 
or SCAQMD for mobile sources. 

 
• Seek significant funding for incentives to implement early deployment and commercialization 

of known zero and near-zero technologies.  
 

• Invest in strategies and technologies meeting multiple objectives regarding air quality, climate 
change, air toxic exposure, energy, and transportation.  

 
• Enhance the socioeconomic analysis and select the most efficient and cost-effective path to 

achieve multi-pollutant and multi-deadline targets. 
 

• Prioritize non-regulatory, innovative and “win-win” approaches for emission reductions. 
 
The 2016 AQMP also demonstrates attainment of the 2008 Ozone Standard in Coachella Valley by 
2026.  The Plan also demonstrates compliance with all applicable Federal Clean Air Act requirements 
pertaining to nonattainment areas pursuant to the EPA-approved Implementation Rules, such as the 
annual average and summer planning emission inventory for criteria and precursor pollutants, 
attainment demonstrations, reasonably available control measure (RACM) and reasonably available 
control technology (RACT) analyses, reasonable further progress, PM precursor requirements, vehicle 
miles traveled (VMT) demonstrations, and transportation conformity budgets for the SoCAB and 
Coachella Valley. 

The proposed control measures in the 2016 AQMP are based on implementing all feasible control 
measures through the accelerated deployment of available cleaner technologies, best management 
practices, co-benefits from existing programs, and incentive measures.  The 2016 AQMP control 
measures consist of three main components: (1) the SCAQMD’s Stationary and Mobile Source Control 
Measures; (2) suggested State and Federal Source Control Measures; and (3) Regional Transportation 
Plan Transportation Control Measures provided by Southern California Association of Governments.  
These measures rely on not only the traditional command-and-control approach but also public 
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incentive programs, as well as advanced technologies expected to be developed and deployed in the 
next several years. 

SCAQMD CEQA Guidance 

The SCAQMD has two roles under CEQA: 

 1. Lead Agency: responsible for preparing environmental analyses for its own projects (adoption 
of rules, regulations, or plans) or permit projects filed with the SCAQMD where the SCAQMD 
has primary approval authority over the project. 

 
 2. Commenting Agency: the SCAQMD reviews and comments on air quality analyses prepared 

by other public agencies (such as the project). 
 
The SCAQMD also provides guidance and thresholds for CEQA air quality and GHG analyses. 

2.2 - Environmental Setting 

The combination of topography, dominant airflows, atmospheric inversions, location, and season 
impact regional air quality of the South Coast Air Basin (SoCAB). To the west of the SoCAB is the Pacific 
Ocean and the Los Padres National Forest.  To the north and east of the basin are the San Gabriel, San 
Bernardino, and San Jacinto mountains, while the southern limit of the SoCAB is the San Diego County 
line.  The SoCAB consists of Orange County, all of Los Angeles County except for the Antelope Valley, 
and the non-desert portions of western San Bernardino County and Riverside County (see illustration 
below).  The SCAQMD also has jurisdiction over the 
Riverside County portion of the Salton Sea Air Basin 
and Mojave Desert Air Basin; however, those basins 
are not within the SoCAB.   

Temperature inversions limit the vertical depth of 
the atmosphere through which pollution can be 
mixed.  Among the most common temperature 
inversions in the basin are radiation inversions, 
which form on clear winter nights when cold air off 
mountains sink to the valley floor while the air aloft 
over the valley remains warm.  These inversions, in conjunction with calm winds, trap pollutants near 
the source.  Other types of temperature inversions that affect the basin include marine, subsidence, 
and high-pressure inversions.   

Summers often have periods of hazy visibility and occasionally unhealthful air over a large portion of 
the SoCAB, while air quality impacts in the winter tend to be localized.  Higher temperatures and 
sunshine can contribute to air pollutant formation, particularly ozone.  Impacts of ozone are discussed 
in the impact sections of this analysis.  The annual average temperature varies little throughout much 
of the basin, ranging from the low to middle 60s to the upper 80s (degrees Fahrenheit).  The majority 
of the annual rainfall in the area occurs between December and March. 



E|P|D Solutions — Wood Road/Lurin Avenue Resudential Project 
Air Quality and Greenhouse Gas Assessment Report Air Quality Assessment 

 

20 
 

Dominant airflows provide the driving mechanism for transport and dispersion of air pollution. The 
mountains surrounding the region form natural horizontal barriers to the dispersion of air 
contaminants.  Air pollution created in the coastal areas and around the Los Angeles area is 
transported inland until it reaches the mountains where the combination of mountains and inversion 
layers generally prevent further dispersion.  Air stagnation may occur during the early evening and 
early morning periods of transition between day and nighttime flows.  The region also experiences 
periods of hot, dry winds from the desert, known as the Santa Ana winds.  If the Santa Ana winds are 
strong, they can surpass the sea breeze, which blows from the ocean to the land, and carry the 
suspended dust and pollutants out to the ocean.  If the winds are weak, they are opposed by the sea 
breeze and cause stagnation, resulting in high pollution events.  The primary wind direction near the 
project site is from the west to the east. The wind rose for the Riverside Airport air monitoring station 
summarizes the wind patterns in the project area as shown in Exhibit 3. 
 
2.2.1 - Existing Air Quality 

Existing levels of ambient air quality, historical trends, and future projections of air quality in the 
project area are best documented from measurements made near the project site.  The SCAQMD 
maintains an extensive air-monitoring network that measures levels of several air pollutants 
throughout the SoCAB.  The SCAQMD has subdivided the SoCAB into 36 Source-Receptor Areas (SRA) 
many containing one or more monitoring stations.  A Source Receptor Area is a geographical area 
identified by the SCAQMD that is a source area in which contaminants are emitted or a receptor area 
in which the contaminants accumulate and are measured or both.  Any of the areas can be a source 
area, a receptor area, or both a source and receptor area.    

The project is located within SRA 23, Metropolitan Riverside County.  The SCAQMD measures various 
air pollutants within SRA 23 at the SCAQMD’s Riverside Rubidoux air monitoring station located 
approximately 9 miles northwest of the project site.  The pollutant levels from SRA 23 were used to 
comprise a “background” for the project site.  Table 2 summarizes the air monitoring data for SRA 23 
covering the period 2015-2017, the most currently published 3-year monitoring period. The ambient 
air quality levels measured at this air monitoring station are considered representative of air quality 
at the project site.  

The information in Table 2 indicates that the area where the project would be located currently 
violates the State or federal standards for ozone, PM10 and PM2.5. 

  



  

Exhibit 3  
Wind Rose Riverside Airport 2012-2016 

January 2019 | 3_WIND ROSE  E|P|D SOLUTIONS, INC.● WOOD ROAD/LURIN AVENUE RESIDENTIAL PROJECT  
AIR QUALITY AND GREENHOUSE GAS ASSESSMENT REPORT 

  

Percent of time wind blows FROM a Direction and Speed 
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Table 2: Project Air Quality Monitoring Summary 

Air Pollutant, Averaging Time (Units)(*) 2015 2016 2017 

Ozone 

Max 1 Hour (ppm)  
Days > CAAQS (0.09 ppm)  

0.132 
31 

0.142 
33 

0.145 
47 

Max 8 Hour (ppm)  
Days > CAAQS (0.07 ppm)   
Days > NAAQS (0.07 ppm)  

0.105 
59 
55 

0.104 
71 
69 

0.118 
82 
81 

Carbon Monoxide 

Max 1 Hour (ppm)  
Days > CAAQS (20 ppm)  
Days > NAAQS (35 ppm)  

2.3 
0 
0 

1.9 
0 
0 

ND 
ND 
ND 

Max 8 Hour (ppm)  
Days > CAAQS (9.0 ppm)  
Days > NAAQS (9.0 ppm)  

1.6 
0 
0 

1.4 
0 
0 

ND 
ND 
ND 

Nitrogen Dioxide 

Annual Mean (ppm)  
Exceeds CAAQS (0.030 ppm) ? 
Exceeds NAAQS (0.053 ppm) ? 

0.014 
No Exceedance 
No Exceedance 

0.014 
No Exceedance 
No Exceedance 

0.014 
No Exceedance 
No Exceedance 

Max 1 Hour (ppm)  
Days > CAAQS (0.18 ppm)  
Max 1-hour (98th %) (0.10ppm) 
Days> NAAQS (0.10 ppm) 

0.057 
0 

0.052 
0 

0.073 
0 

0.052 
0 

0.069 
0 

0.058 
0 

Inhalable Particulate Matter (PM10)  

Annual Mean (µg/m3)  
       Exceeds CAAQS (20 µg/m3)? 

40.0 
Exceeds Std 

ID 41.3 
Exceeds Std 

Max 24 Hour (µg/m3)  
      Days > CAAQS (50 µg/m3)  
      Days > NAAQS (150 µg/m3) 

69.0 
87 
0 

84.0 
60 
0 

92.0 
98 
0 

Fine Particulate Matter (PM2.5) 

Annual Mean (µg/m3)  
       Exceeds CAAQS (12 µg/m3)? 
       Exceeds NAAQS (15 µg/m3)?  

15.3 
Exceeds Std  
Exceeds Std 

12.6 
Exceeds Standard 

No Exceedance 

14.5 
Exceeds Standard 

No Exceedance 

Max 24 Hour (µg/m3) 
       Days > NAAQS (35 µg/m3) 

54.7 
9 

51.5 
5 

50.3 
7 
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Table 2 (cont): Project Air Monitoring Summary 

Abbreviations: 
     > = exceed  ppm = parts per million µg/m3 = micrograms per cubic meter 

max = maximum                std = ambient air quality standard        ID = Insufficient Data        ND=No data 
CAAQS = California Ambient Air Quality Standard NAAQS = National Ambient Air Quality Standard  

Source: SCAQMD Historical Data by Year, accessed on December 23, 2018. 

 

Attainment Status 

The United States Environmental Protection Agency (EPA) and the California Air Resources Board (ARB) 
designate air basins where ambient air quality standards are exceeded as “nonattainment” areas.  If 
standards are met, the area is designated an “attainment” area.  If there is inadequate or inconclusive 
data to make a definitive attainment designation, they are considered “unclassified.”  National 
nonattainment areas are further designated marginal, moderate, serious, severe, or extreme as a function 
of level of deviation from standards.  Each standard has a different definition, or ‘form’ of what constitutes 
attainment, based on specific air quality statistics.  For example, the Federal 8-hour CO standard is not to 
be exceeded more than once per year; therefore, an area is in attainment of the CO standard if no more 
than one 8-hour ambient air monitoring values exceeds the threshold per year.  In contrast, the Federal 
annual PM2.5 standard is met if the 3-year average of the annual average PM2.5 concentration is less than 
or equal to the standard. 

Table 3 shows the current attainment designations for the basin.  As noted therein, the SoCAB is 
designated as nonattainment for the state and/or federal ozone, PM10, and PM2.5 standards.  The Los 
Angeles County portion of the SoCAB is in nonattainment for lead; however, the project area is in 
attainment for lead. 

Table 3: South Coast Air Basin Attainment Status 

Pollutant State Status National Status 

Ozone Nonattainment Nonattainment—Extreme 

Carbon monoxide Attainment Unclassified/Attainment 

Nitrogen dioxide Attainment Unclassified/Attainment 

Sulfur dioxide Attainment Attainment 

PM10 Nonattainment Attainment 

PM2.5 Nonattainment Nonattainment 

Lead Attainment Nonattainment (Los Angeles County Only) 

Sulfates Attainment No national standard 

Visibility Reducing Particles Unclassified No national standard 

Hydrogen Sulfide Unclassified No national standard 

Source of State Designation: ARB 2017a 
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Odors 

Odors can cause a variety of responses.  The impact of an odor results from interacting factors, such 
as frequency (how often), intensity (strength), duration (in time), offensiveness (unpleasantness), 
location, and sensory perception. 

Odor is typically a warning system that prevents animals and humans from consuming spoiled food or 
toxic materials.  Odor-related symptoms reported in a number of studies include nervousness, headache, 
sleeplessness, fatigue, dizziness, nausea, loss of appetite, stomach ache, sinus congestion, eye irritation, 
nose irritation, runny nose, sore throat, cough, and asthma exacerbation. 

The SCAQMD’s role is to protect the public’s health from air pollution by overseeing and enforcing 
regulations.  The SCAQMD’s resolution activity for odor compliance is mandated under California 
Health & Safety Code Section 41700, and falls under SCAQMD Rule 402.  This rule on Public Nuisance 
Regulation states: “A person shall not discharge from any source whatsoever such quantities of air 
contaminants or other material which cause injury, detriment, nuisance, or annoyance to any 
considerable number of persons or to the public, or which endanger the comfort, repose, health or 
safety of any such persons or the public, or which cause, or have a natural tendency to cause, injury 
or damage to business or property.  The provisions of this rule shall not apply to odors emanating from 
agricultural operations necessary for the growing of crops or the raising of fowl or animals.” 

Asbestos 

Asbestos is listed as a TAC by the ARB and as a Hazardous Air Pollutant by the EPA.  Asbestos occurs 
naturally in surface deposits of several types of rock formations.  Asbestos most commonly occurs in 
ultramafic rock that has undergone partial or complete alteration to serpentine rock (serpentinite) 
and often contains chrysotile asbestos.  In addition, another form of asbestos, tremolite, can be found 
associated with ultramafic rock, particularly near faults.  Crushing or breaking these rocks, through 
construction or other means, can release asbestos form fibers into the air.  Asbestos emissions can 
result from the sale or use of asbestos-containing materials (ACM), road surfacing with such materials, 
grading activities, and surface mining.  The risk of disease is dependent upon the intensity and duration 
of exposure.  When inhaled, asbestos fibers may remain in the lungs and with time may be linked to 
such diseases as asbestosis, lung cancer, and mesothelioma.  There are no known likely areas of 
naturally occurring asbestos in the project area (USGS 2011). 

2.3 - Significance Thresholds 

2.3.1 - CEQA Guidelines 

The CEQA Guidelines define a significant effect on the environment as “a substantial, or potentially 
substantial, adverse change in the environment.”  To determine if a project would have a significant 
impact on air quality, the type, level, and impact of emissions generated by the project must be 
evaluated. 

The following air quality significance thresholds are contained in Appendix G of the CEQA Guidelines.  
A significant impact would occur if the project would: 
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 a) Conflict with or obstruct implementation of the applicable air quality plan; 
 

 b) Violate any air quality standard or contribute substantially to an existing or projected air 
quality violation; 

 

 c) Result in a cumulatively considerable net increase of any criteria pollutant for which the 
project region is nonattainment under an applicable national or state ambient air quality 
standard (including releasing emissions which exceed quantitative thresholds for ozone 
precursors); 

 

 d) Expose sensitive receptors to substantial pollutant concentrations; or 
 

 e) Create objectionable odors affecting a substantial number of people. 
 

2.3.2 - SCAQMD Significance Thresholds 

While the final determination of whether a project is significant is within the purview of the Lead 
Agency pursuant to Section 15064(b) of the CEQA Guidelines, SCAQMD recommends that its 
quantitative air pollution thresholds be used to determine the significance of project emissions.  If the 
Lead Agency finds that the project has the potential to exceed these air pollution thresholds, the 
project should be considered to have significant air quality impacts.  This analysis, therefore, adopted 
the SCAQMD-recommended significance thresholds. 

To address these CEQA thresholds, the guidelines and emissions thresholds established by the 
SCAQMD in its CEQA Air Quality Handbook (SCAQMD 1993) and subsequent additions to the 
Handbook were used in this analysis.  The SCAQMD has identified two main types of air quality 
significance thresholds: regional emission thresholds and localized significance thresholds, each of 
which is described below. 

Regional Thresholds 

The regional thresholds are designed to assess an individual project’s contribution to the overall 
emissions burden of the SoCAB. The SCAQMD has developed regional significance thresholds for 

regulated air pollutants as summarized in Table 4. Any project in the SoCAB with daily construction or 
operational emissions that exceed any of the indicated thresholds should be considered as having an 

individual and cumulatively significant air quality impact. 

Table 4: SCAQMD Regional Daily Emission Thresholds 

Pollutant Construction Operations 

NOx 100 lbs/day 55 lbs/day 

VOC 75 lbs/day 55 lbs/day 

PM10 150 lbs/day 150 lbs/day 

PM2.5 55 lbs/day 55 lbs/day 

SOx 150 lbs/day 150 lbs/day 
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Table 4 (cont): SCAQMD Regional Emission Thresholds  

Pollutant Construction Operations 

CO 550 lbs/day 550 lbs/day 

Lead 3 lbs/day 3 lbs/day 

Source: SCAQMD 1993 

 

As noted in the discussions of criteria pollutants shown in Table 1, ozone is a photochemical pollutant 
that is not emitted directly into the atmosphere, but is formed by a complex series of chemical 
reactions between the ozone precursor emissions of volatile organic compounds (VOC), NOX, and 
sunlight.  Ozone is a regional pollutant that is generated over a large area and is transported over time 
and dispersed by the wind. Scientifically, the health effects from ozone are correlated with increases 
in the ambient levels of ozone in the air a person breathes. However, it takes a large amount of 
additional precursor emissions to cause a detectable change in ambient ozone levels over an entire 
region. The SCAQMD has indicated that it “does not currently know of a way to accurately quantify 
ozone-related health impacts caused by NOx or VOC emissions from relatively small projects” 
(SCAQMD 2015). The emission levels from this project are small enough that their regional impact on 
ambient ozone levels would not be detectable in the regional air dispersion models that are currently 
used to determine ozone levels. As an alternative to directly estimating the impacts of a project’s 
emissions on ambient ozone levels, the SCAQMD has adopted regional significance thresholds using 
VOC and NOx emissions as proxies for ozone limiting the emissions of VOC and NOx to 55 pounds per 
day or 10 tons per year. Essentially, the SCAQMD takes the position that a source that emits 55 pounds 
per day (or 10 tons per year) of VOC or NOx would contribute significantly to ozone formation.  
Conversely, a project that emits less than 55 pounds per day (or 10 tons per year) of VOC or NOx would 
not result in a cumulatively significant impact on ambient ozone levels and their consequential health 
impacts. 

Localized Significance Thresholds 

Whereas the regional estimation of emissions quantifies the project’s emission burden throughout 
the region or air basin, the estimation of the project’s local emissions focuses on the emissions that 
the project generates in the immediate or local area surrounding the project and their potential health 
impacts. Project-related air emissions may have the potential to exceed the health-based State and 
Federal air quality standards in the project vicinity, even though these pollutant emissions may not be 
significant enough to create a regional impact to the SoCAB. 

The SCAQMD published its Final Localized Significance Threshold (LST) Methodology in June 2003, 
revised July 2008 and in 2009 as the Final Methodology to Calculate Particulate Matter PM10 and PM2.5 
Significance Thresholds (SCAQMD 2009). The SCAQMD recommends that all air quality analyses 
include a localized assessment of both construction and operational impacts on the air quality at 
nearby sensitive receptors.  LSTs represent the maximum emissions from a project site that are not 
expected to result in an exceedance of NAAQS or CAAQS.  LSTs are based on the ambient 
concentrations of NOx, CO, PM10, and PM2.5 pollutants within the source-receptor area (SRA) where a 
project is located, size of the project area, and the distance to the nearest sensitive receptor.  The 
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project site is located in SRA 23 (Metropolitan Riverside). The LST assessment only applies to emissions 
generated from onsite construction and/or operational activities. 

Construction 
Construction activities vary substantially from day to day depending on the specific construction 
activity and weather conditions.  The SCAQMD’s localized significance methodology requires the 
quantification of only on-site emissions.  To facilitate the estimation of the local construction emission 
impacts, the SCAQMD has published mass emission rate lookup tables that can be applied to 
determine the appropriate LST.  The mass emission look up tables provide levels of emissions below 
which the most stringent ambient air quality standard would not be exceeded.  The SCAQMD mass 
rate emission tables were applied to determine the assessment of project’s localized construction 
emissions. To apply the SCAQMD mass rate emission significance lookup tables, it is necessary to have 
three principal items of information: the geographical area where the project is located (SRA), the 
distance to nearest sensitive receptor, and the maximum area that would be disturbed in a single day 
during construction activities. 

The SCAQMD has published a “Fact Sheet for Applying CalEEMod to Localized Significance Thresholds” 
(SCAQMD 2011).  The CalEEMod model calculates construction emissions based on the number of 
equipment hours and the maximum daily disturbance activity possible for each piece of equipment.  The 
maximum disturbed area during construction serves as a factor in determining the value of the localized 
significance thresholds for construction.  Table 5 shows the maximum daily disturbed acreage during 
grading activities, the activity with the highest daily emissions, based on the types and numbers of 
construction equipment used during grading.  As shown in Table 5, the maximum daily disturbed area is 
4 acres. 

Table 5: Equipment Specific Grading Rates 

Activity Equipment Type 
Equipment 
Quantity 

Acres Graded 
per 8-hour Day 

Operating 
Hours per Day 

Acres Graded 
per Day 

Grading 

Crawler Tractor 2 0.5 8 1 

Excavator 2 0 8 0 

Grader 1 0.5 8 0.5 

Rubber Tired Dozer 1 0.5 8 0.5 

Scraper 2 1 8 2 

Total  …………4  acres 

Source: SCAQMD 2011 

 

The specification of LSTs is also dependent on the distance to the nearest sensitive receptor. Those 
individuals who are sensitive to air pollution include children, the elderly, and persons with preexisting 
respiratory or cardiovascular illness.  The SCAQMD considers a sensitive receptor to be a location that 
houses or attracts children, the elderly, people with illnesses, or others who are especially sensitive to 
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the effects of air pollutants and where an individual can remain for 24 hours.  Examples of sensitive 
receptors include hospitals, residences, convalescent facilities, and schools.  The nearest sensitive 
receptors are existing residences located immediate to the north of the project across Lurin Avenue 
and to the south of the project along the project’s southern property line.  The shortest distance to 
the nearest sensitive receptors contained within the LST emission lookup tables is 25 meters. 
Therefore, this distance was used to estimate the LSTs for this project. 

The SCAQMD mass-rate emission lookup tables are predefined for project construction areas of 2 
acres and 5 acres. Therefore, the LSTs for this project were interpolated between the 2 acre and 5 acre 
LSTs to arrive at LSTs for a 4 acre area.  Table 6 provides the construction localized significance 
thresholds for the project in SRA 23 where the project is located. 

Table 6: Construction Localized Significance Thresholds 

NOx 
(lbs/day) 

CO 
(lbs/day) 

PM10 
(lbs/day) 

PM2.5 
(lbs/day) 

237 1,346 11.0 7.0 

LSTs for SRA 23, project area of 4 acres and a receptor distance of 25 meters 

 

The project’s onsite construction emissions generated by the CalEEMod model were compared to the 
thresholds identified in Table 6 to determine the localized significance of the project’s construction 
emissions. 

Operations 
The proposed project involves the construction and operation of 90 single family residential dwelling 
units. As noted previously, the LST assessment only considers emissions that are generated only from 
onsite emission sources. The CalEEMod model does not separate a project’s operational emissions' 
into emissions generated onsite and emissions generated offsite. According to the SCAQMD LST 
methodology, LSTs would apply to the operational phase of a project if the project includes large 
stationary sources, or attracts mobile sources that may spend long periods of time queuing and idling 
at the project site (e.g., warehouse buildings). The proposed project does not include such uses.  The 
only sources of onsite operational emissions involve various area sources (e.g., architectural coating 
consumer products, fireplaces, and landscaping) and energy sources (principally natural gas 
consumption).  The operation of the project also involves emissions from the project’s residential 
motor vehicles, however, nearly all of the project’s mobile source emissions are generated offsite as 
these vehicles travel to and from the project to various offsite locations (shopping, school, work, etc.).  
Therefore, due to its lack of significant onsite stationary source emissions, no long-term operational 
significance threshold analysis is required for this project and as such operational emissions are 
considered less than significant.   
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2.4 - Project Air Quality Analysis Methodology and Assumptions 

2.4.1 - Criteria Pollutant Emissions Model Selection – Regional Assessment 

There are thousands of different air pollutants, defined as any gas or particle found in concentrations 
in excess of what is of natural origin. While some are relatively benign, others may be found in 
concentrations high enough to cause health or environmental impacts. Almost any gas or particle in 
high enough concentrations will cause some type of health response.  

Criteria pollutants are those pollutants for which the EPA and ARB have set ambient air quality 

standards such as those shown in Table 1 above. The focus of the analysis of criteria pollutants 
included the following criteria pollutants: 

     ● Carbon Monoxide (CO)  ● Oxides of Nitrogen (NOx) ● Particulates (PM10 and PM2.5) 

In addition, the SCAQMD has established a regional significance threshold for volatile organic 
compounds (VOC) because of its participation as a precursor in the formation of ozone. While there 
are other criteria pollutants such as sulfur dioxide and lead, the ambient levels of these other criteria 
pollutants are sufficiently low enough to be much lower than ambient air quality standards. Therefore, 
these other criteria pollutants were not evaluated in this assessment 

The regional assessment of criteria pollutant emissions examined the amount of emissions from the 
construction and operation of a project that could add to the overall emission burden and impact the 
overall air quality of the SoCAB where the project is located.  

Air pollutant emissions are estimated by using emission factors and a level of activity.   

Emissions = Emission Factor x Activity Level 

Emission factors represent the emission rate of a pollutant over a given time or activity; for example, 
grams of NOX per vehicle mile traveled or grams of NOX per horsepower hour of equipment operation.  
The ARB has published emission factors for on-road mobile vehicles/trucks in the ARB EMFAC mobile 
source emissions model and emission factors for off-road equipment and vehicles in the ARB OFFROAD 
emissions model.  Activity levels are a measure of how active a piece of equipment is and can be 
represented as the amount of material processed, elapsed time that a piece of equipment is in 
operation, horsepower of a piece of equipment used, or VMT per day.   

An air emissions model (or calculator) combines the emission factors and the levels of activity and 
outputs the emissions for the various pieces of equipment.  The SCAQMD in cooperation with other 
air districts throughout the State developed the California Emissions Estimator Model (CalEEMod 
Version 2016.3.2).  The CalEEMod model is designed as a uniform platform for government agencies, 
land use planners, and environmental professionals to quantify potential criteria pollutant and 
greenhouse gas emissions associated with construction and operation from a variety of land uses. 
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Emission factors are often updated as new information becomes available and there is a normal lag 
time between the development of new emission factors and the integration of the new emissions 
factors into the appropriate models.  The current version of the CalEEMod model uses the emission 
factors from the OFFROAD2011 (offroad equipment) and EMFAC2014 emission factors (mobile 
sources).  An update to the CalEEMod model that incorporates the most current versions of the 
OFFROAD (Version 2017) and EMFAC (Version 2017) emission models is presently under development 
by the California Air Pollution Control Officers Association (CAPCOA) but was not available for inclusion 
into this assessment. . 

Construction 

Regional construction emissions result from on-site and off-site activities.  On-site emissions 
principally consist of exhaust emissions from the activity levels of heavy-duty construction equipment, 
motor vehicle operation, and fugitive dust (mainly PM10) from disturbed soil.  Additionally, paving 
operations and application of architectural coatings release VOC emissions.  Off-site emissions are 
caused by motor vehicle exhaust from delivery vehicles, worker traffic, and road dust (PM10 and PM2.5).   

Construction-related emissions are expected from the following project construction activities: 

• Demolition 

• Grading 

• Building Construction  

• Paving 

• Architectural Coating 

Construction is expected to commence in January 2020 and will last through December 2020.  The 
duration of the construction activity was estimated based on discussions with the client and an 
opening year of 2021. Table 7 shows the conceptual construction schedule for the project and as such 
represents a “worst case” analysis scenario. Note that the actual construction/operational schedule is 
conceptual in nature and may be affected by time involved in securing regulatory approvals and 
market demand.  Assuming a later construction/operational schedule would likely result in lower 
emissions than generated by the conceptual schedule owing to the fact that equipment emissions 
(construction and mobile sources) are expected to decline from their 2020 levels in future years. The 
use of the 2020 schedule would, therefore, provide a conservative estimate of project construction 
emissions2. Table 8 provides the construction equipment inventory developed by the CalEEMod model 
for the project. The activity for construction equipment is based on the horsepower and load factors 
of the equipment.  In general, the horsepower is the power of an engine—the greater the horsepower, 

                                                           
2 As shown in the CalEEMod User’s Guide, Table 3.4 “OFFROAD Equipment Emission Factors”, as the analysis year increases, the 
emission factors for the same equipment decrease due to the natural turn-over of older equipment being replaced by newer, less 
polluting equipment and new regulatory requirements 
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the greater the power.  The load factor is the average power of a given piece of equipment while in 
operation compared with its maximum rated horsepower.  A load factor of 1.0 indicates that a piece 
of equipment continually operates at its maximum operating capacity.  This analysis uses the 
CalEEMod model’s default load factors for off-road equipment. 

Construction emissions associated with off-site utility and infrastructure improvements may occur; 
however at this time, the extent of these activities are unknown and are not expected to exceed the 
emissions identified for the project-related construction activities. As such, no impacts beyond what 
has already been identified in this report ae expected to occur. 
 

Table 7: Conceptual Construction Schedule 

Phase Start Date End Date 
Duration  

(working days) 

Demolition 01/02/2020 01/29/2020 20 

Grading 01/30/2020 03/11/2020 30 

Building Construction  03/12/2020 10/31/2020 167 

Paving 11/01/2020 11/27/2020 20 

Architectural Coating 11/28/2020 12/25/2020 20 

Source: see Appendix A. 

 

Table 8: Construction Equipment 

Activity Equipment Number 
Hours per 

Day 
Horsepower Load Factor 

Demolition 

Concrete/Industrial Saws 1 8 81 0.73 

Excavators 3 8 158 0.38 

Rubber Tired Dozers 2 8 247 0.40 

Grading 

Crawler Tractors 2 8 212 0.43 

Excavators 2 8 158 0.38 

Graders 1 8 187 0.41 

Rubber Tired Dozers 1 8 257 0.40 

Scrapers 2 8 367 0.48 

Building 
Construction 

Cranes 1 7 231 0.29 

Forklifts 3 8 89 0.20 

Generator Sets 1 8 84 0.74 

Tractor/Loader/Backhoes 3 7 97 0.37 
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Activity Equipment Number 
Hours per 

Day 
Horsepower Load Factor 

Demolition 

Concrete/Industrial Saws 1 8 81 0.73 

Excavators 3 8 158 0.38 

Rubber Tired Dozers 2 8 247 0.40 

Grading 

Crawler Tractors 2 8 212 0.43 

Excavators 2 8 158 0.38 

Graders 1 8 187 0.41 

Rubber Tired Dozers 1 8 257 0.40 

Scrapers 2 8 367 0.48 

Welders 1 8 46 0.45 

Paving 

Pavers 2 8 130 0.42 

Rollers 2 8 80 0.38 

Paving Equipment 2 8 132 0.36 

Architectural Coating Air Compressors 1 6 78 0.48 

Source: Construction equipment inventory derived from the CalEEMod model; see Appendix A 

 

Equipment Tiers and Emission Factors 
Equipment tiers refer to a generation of emission standards established by the EPA and ARB that apply 
to diesel engines in off-road equipment.  The “tier” of an engine depends on the model year and 
horsepower rating; generally, the newer a piece of equipment is, the greater the tier it is likely to have.  
Excluding engines greater than 750 horsepower, Tier 1 engines were manufactured generally between 
1996 and 2003.  Tier 2 engines were manufactured between 2001 and 2007.  Tier 3 engines were 
manufactured between 2006 and 2011.  Tier 4 engines are the newest and some incorporate hybrid 
electric technology; they were manufactured after 2007. 

The CalEEMod model contains an inventory of construction equipment that incorporates estimates of 
the number of equipment, their age, their horsepower, and equipment tier from which rates of 
emissions are developed.  The CalEEMod model default tier mix was used in this analysis for the 
estimation of emissions from on-site construction equipment for the unmitigated scenario.  

The CalEEMod model’s off-road emission factors are based on the equipment populations from the 
OFFROAD2011 model.  Emission factors for the construction year 2020 were used to estimate the 
project’s construction emissions.  

Demolition  and Grading 
The project site requires the demolition of approximately 45,000 square feet of existing roadway 
hardscape that currently exists on the west half of the project site that will be hauled and processed 
off site.  The project will also require approximately 5,846 cubic yards of soil import during grading 
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activities to grade the full 20 acres of the project site. The CalEEMod model was used to calculate the 
onsite and offsite emissions associated with the demolition and grading activities.  

Building Construction 
The construction of the project will involve the building of 90 single family residential dwelling units 
and associated internal roadways, parking areas, bioretention basins, and common area recreational 
facilities.  

Paving 
The project will provide for 103 paved parking spaces and associated internal roadways.  

Architectural Coatings (Painting) 
Paints release VOC emissions during application and drying associated with the stripping of the 
parking spaces and external and indoor painting of the residential units.   

Construction Offsite Vehicle Trips 
CalEEMod has three categories of on-road trips: worker trips, hauling trips, and vendor trips.  Hauling 
trips would include soil hauling.  Vendor trips are materials delivery, including paving material delivery.  
The following data and assumptions were used for on-road trips. 

Worker Trips: Worker trips are accounted for, based on 1.25 trips per piece of equipment (the 
CalEEMod default).  The CalEEMod default worker trip length of 14.7 miles was used for employee 
trips. 

Hauling Trips: The CalEEMod model default hauling emissions were based on the amount of soil to be 
imported/exported, trip length of 20 miles, and truck capacity of 16 cubic yards.  The hauling trips 
include those trips required for soil import.  

Vendor Trips: Building construction would require delivery of materials.  The CalEEMod model defaults 
for vendor trips were utilized including a trip distance of 6.9 miles. 

The estimated numbers of offsite construction vehicle trips is provided in Table 9. Note that the total 
number of off-site construction trips would not necessarily occur on the same day, since construction 
activities would vary each day. 

Table 9: Construction Off-site Trips 

Activity 
Construction Trips per Day Total Trips 

Worker Vendor Haul 

Demolition 15 0 168 

Grading 20 0 731 

Building Construction 75 26 0 

Paving 15 0 0 
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Table 9 (cont); Construction Off-Site Trips 

Architectural Coatings 15 0 0 

Source: CalEEMod; see Appendix A 

 
Fugitive Dust 
During grading activities, the movement of dirt on the project site can generate fugitive dust.  The 
CalEEMod model estimates dust from dozers moving dirt around, dust from graders or scrapers 
leveling the land, and loading or unloading dirt into haul trucks.  The CalEEMod model calculates the 
emissions for each construction activity differently based on the number of acres traversed by the 
construction equipment and the type and number of construction equipment used in the activity. 

SCAQMD Rule 403 requires fugitive dust generating activities follow best available control measures 
to reduce emissions of fugitive dust.  The purpose of Rule 403 is to reduce the amount of particulate 
matter entrained in the ambient air as a result of anthropogenic (man-made) fugitive dust sources. 
Rule 403 requires implementation of control measures to prevent, reduce, or mitigate fugitive dust 
emissions and includes a performance standard that prohibits visible emissions from crossing any 
property line. These measures are accounted for in the CalEEMod model as “mitigation” because the 
model categorizes the measures as “mitigation,” even though they are technically not mitigation but 
are requirements necessary to meet Rule 403.  Table 10 displays the best available control measures 
and the associated measure in the CalEEMod model. 

Table 10: Best Available Control Measures for Fugitive Dust 

Best Available Control Measure1 Associated Measure in CalEEMod2 

Clearing and Grubbing 

02-1 Maintain stability of soil through pre-watering of site prior 
to clearing and grubbing. 

02-2 Stabilize soil during clearing and grubbing activities. 
02-3 Stabilize soil immediately after clearing and grubbing 

activities. 

Water exposed surfaces two times per day 

Soil stabilizers for unpaved roads 

Earth Moving Activities 

08-1 Pre-apply water to depth of proposed cuts 
08-2 Re-apply water as necessary to maintain soils in a damp 

condition and to ensure that visible emissions do not 
exceed 100 feet in any direction 

08-3 Stabilize soils once earth-moving activities are complete 

Pre-water to 12% 

Import/Export of Bulk Materials 

09-1 Stabilize material while loading to reduce fugitive dust 
emissions. 

09-2 Maintain at least six inches of freeboard on haul vehicles. 

Water exposed surfaces two times per day 

09-3 Stabilize material while transporting to reduce fugitive dust 
emissions. 

Water exposed surfaces two times per day 



E|P|D Solutions — Wood Road/Lurin Avenue Resudential Project 
Air Quality and Greenhouse Gas Assessment Report Air Quality Assessment 

 

35 
 

Best Available Control Measure1 Associated Measure in CalEEMod2 

09-4 Stabilize material while unloading to reduce fugitive dust 
emissions. 

09-5 Comply with Vehicle Code Section 23114. 

Landscaping 

10-1 Stabilize soils, materials, slopes 
Guidance: Apply water to materials to stabilize; maintain materials in 
a crusted condition; maintain effective cover over materials; stabilize 
sloping surfaces using soil until vegetation or ground cover can 
effectively stabilize the slopes; hydroseed prior to rain season. 

Replace ground cover in disturbed areas when 
unused for more than 10 days 

Staging Areas 

13-1 Stabilize staging areas during use by limiting vehicle speeds 
to 15 miles per hour. 

Reduce speed on unpaved roads to 15 miles per 
hour. 

Traffic Areas for Construction Activities 

15-1 Stabilize all off-road traffic and parking areas. 
15-2 Stabilize all haul routes. 
15-3 Direct construction traffic over established haul routes. 
Guidance: Apply gravel/paving to all haul routes as soon as possible to 
all future roadway areas; barriers can be used to ensure vehicles are 
only used on established parking areas/haul routes. 

Water exposed surfaces two times per day 

Sources: 
1 SCAQMD Rule 403. 
2 CalEEMod output in Appendix B. 

Operations 

Regional operational emissions occur once the project commences operations. Operational emissions 
would be expected from the following primary sources: 

• Area Sources 

• Energy Sources 

• Mobile Sources 

Area Sources 
Area sources would include the following: 

• Architectural Coatings: over time the buildings that are a part of this project would be 
periodically painted with emissions resulting from the evaporation of solvents contained in 
paints, varnishes, primers, and other surface coatings. The emissions associated with 
architectural coatings were derived from the CalEEMod model.  

• Consumer Products: Consumer products include, but are not limited to detergents, cleaning 
compounds, polishes, personal care products, and lawn and garden products.  Many of these 
products contain organic compounds which when released in the atmosphere can react to 
form ozone and other photochemically reactive pollutants. The emissions associated with use 
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of consumer products were calculated based on defaults provided within the CalEEMod 
model.   
 

• Hearths/Fireplaces: The emissions associated with use of hearths/fireplaces were calculated 
based on assumptions provided in the CalEEMod model. The Project is required to comply 
with SCAQMD Rule 445, which prohibits the use of wood burning stoves and fireplaces in new 
development. In order to account for the requirements of this Rule, the unmitigated CalEEMod 
model estimates were adjusted to remove wood burning stoves and fireplaces. As the project 
is required to comply with SCAQMD Rule 445, the removal of wood burning stoves and 
fireplaces is not considered "mitigation" although it must be identified as such in CalEEMod in 
order to treat the case appropriately.  The emission calculations assumed each individual 
residence has one gas-burning fireplace. 
 

• Landscape Maintenance Equipment: Landscape maintenance equipment would generate 
emissions from fuel combustion and evaporation of unburned fuel.  Equipment in this 
category would include lawnmowers, shedders/grinders, blowers, trimmers, chain saws, and 
hedge trimmers used to maintain the landscaping of the Project.  The emissions associated 
with landscape maintenance equipment were calculated based on assumptions provided in 
the CalEEMod model.    

Energy Sources 

• Combustion Emissions Associated with Natural Gas and Electricity: greenhouse gases (GHGs) 
are emitted from buildings as a result of activities for which electricity and natural gas are 
typically used as energy sources. Combustion of any type of fuel emits CO2 and other GHGs 
directly into the atmosphere; these emissions are considered direct emissions associated with 
a building. GHGs are also emitted during the generation of electricity from fossil fuels; these 
emissions are considered to be indirect emissions. Unless otherwise noted, CalEEMod™ 
default parameters were used.  Note also that the requirement to employ rooftop solar on the 
project residences as required under the 2019 California Building Energy Efficiency Standards 
was also accounted for in offsetting combustion emissions associated with electricity 
generation. The new standards require that all new homes under three stories high install 
solar panels starting January 1, 2020 and that solar systems must be sized to net out the annual 
kilowatt-hour energy usage of the dwelling. The codes also incentivize “demand-responsive 
technologies," including battery storage and heat pump water heaters. Combined with a host 
of other energy-efficiency upgrades, the revised building codes are expected to slash energy 
use in new homes by more than 50 percent. (CEC 2018). Applying the methodology contained 
within the updated 2019 efficiency standards resulted in the design for rooftop solar panels 
of approximately 3.3 kilowatts in capacity for each of the project’s single family residential 
units. 

Mobile Sources 

• Vehicles: Project operational (vehicular) impacts are dependent on both overall daily vehicle 
trip generation and the effect of the project on peak hour traffic volumes and traffic 
operations in the vicinity of the project.  The project related operational air quality impacts 
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derive primarily from vehicle trips generated by the project.  The trip generation rates and trip 
lengths for this project were derived from the default values contained within the CalEEMod 
model for the land uses that comprise the project.   

 
2.4.2 - Criteria Pollutant Emissions Model Assumptions – Local Assessment 

The basic assumptions used in estimating the project’s local construction and operational emissions 
are the same as those used in estimating the project’s regional emissions with one exception. In 
keeping with the guidance from the SCAQMD on localized assessments, only those emissions 
generated while on the project site are included in the localized assessment. This would include onsite 
construction equipment, architectural coating, and motor vehicle travel while onsite. 

2.5 - Air Quality Impact Analysis 

This section calculates the expected local emissions from construction and operation of the project 
and compares the resulting air quality impacts to established significance thresholds within the 
context of the CEQA Appendix G Checklist. 

2.5.1 - Consistency with the Air Quality Management Plan 

Impact AIR-1: The project would not conflict with or obstruct implementation of the applicable 
air quality plan. 

Impact Analysis 

According to the 1993 SCAQMD Handbook, there are two key indicators of consistency with the AQMP: 

 1. Indicator: Whether the project will not result in an increase in the frequency or severity of existing 
air quality violations or cause or contribute to new violations, or delay timely attainment of air 
quality standards or the interim emission reductions specified in the AQMP. 

Construction Impacts 

As shown in the discussion of Impact AIR-2 and AIR-3, the project’s construction emissions would not 
exceed any of the applicable SCAQMD localized or regional construction significance thresholds. 
Therefore, the project’s construction emissions would have a less than significant impact and would 
not conflict with the AQMP according to this indicator. 

Operational Impacts 

As shown in the discussion of Impact AIR-2 and AIR-3, the project’s operational emissions would not 
exceed any of the SCAQMD regional or localized significance thresholds.  Therefore, the project’s 
operational emissions would have a less than significant impact and would not conflict with the AQMP 
according to this indicator. 

2.   Indicator: Whether the project would exceed the assumptions in the AQMP or increments  
         based on the years of project buildout.  
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The development of emission burdens used in AQMPs to demonstrate compliance with ambient air 
quality standards is based, in part, on land use patterns contained within local general plans.  
Therefore, it is reasonable to conclude that if a project is consistent with the applicable general plan 
land use designation, and if the general plan was adopted prior to the applicable AQMP, then the 
growth of vehicle miles traveled (VMT) and/or population generated by said project would be 
consistent with the growth in VMT and population assumed within the AQMP.  Development 
consistent with the growth projections in the City of Riverside Plan is consistent with the AQMP. 

The City of Riverside’s zoning designation for the project site is R-1-13000 (Single Family Residential 
Zone) and the General Plan designation of LDR (Low Density Residential). The project’s intended land 
use is consistent with these designations and these designations were made prior to the adoption of 
the SCAQMD Air Quality Management Plan in 2017. As a consequence, since the project is consistent 
with the land use projections contained in the City of Riverside General Plan, the project is also 
consistent with the SCAQMD AQMP. Therefore, the project satisfied this indicator. 

Summary 

In summary, the project would comply with all applicable rules and regulations.  The project would 
not result in an exceedance of the SCAQMD regional or local air significance thresholds during 
construction or operation after application of mitigation.  The project would, therefore, not conflict 
with or obstruct implementation of the applicable air quality plan resulting in a less than significant 
impact. 

Level of Significance Before Mitigation 

Less than significant impact 

Mitigation Measures 

Mitigation not required  

Level of Significance After Mitigation 

Less than significant impact. 

2.5.2 - Potential for Air Quality Standard Violation 

Impact AIR-2: The project would not violate any air quality standard or contribute substantially 
to an existing or projected air quality violation. 

Impact Analysis 

The following criterion was used to assess the significance of this impact: the localized construction 
and operational impact analysis.  The analysis makes use of methodology included in the SCAQMD 
Final Localized Significance Threshold Methodology (Methodology).  The SCAQMD has established that 
impacts to air quality are significant if there is a potential to contribute or cause localized exceedances 
of the federal and/or state ambient air quality standards (NAAQS/CAAQS).  Collectively, these are 
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referred to as localized significance thresholds (LSTs).  The SCAQMD states that lead agencies can use 
the LSTs as another indicator of significance in its air quality impact analyses. 

The project is located in SRA 23 (Metropolitan Riverside County) and the LSTs appropriate to SRA 23 
were selected.  LSTs apply to CO, NO2, particulate matter ≤ 10 microns (PM10) in diameter, and 
particulate matter ≤ 2.5 microns (PM2.5) in diameter. 

Localized Construction Analysis 

According to the SCAQMD LST methodology, if, during construction, the total acreage disturbed is less 
than or equal to 5 acres per day, then the SCAQMD’s screening look-up tables can be utilized to 
determine if a project has the potential to result in a significant impact.  The look-up tables establish 
a maximum daily emissions threshold in pounds per day that can be compared with the CalEEMod 
model outputs. 

SCAQMD’s LST methodology clearly states that “off-site mobile emissions from the project should not 
be included in the emissions compared to LSTs.”  Therefore, for purposes of the construction LST 
analysis only emissions included in the CalEEMod “on-site” emissions outputs were considered. 

As previously noted in Table 6 above, the maximum daily disturbed project area for use in determining 
the applicability of the SCAQMD’s LST look-up tables was 4.0 acres per day.  Table 11 presents a 
comparison of the construction emission significance thresholds with the estimated maximum daily 
on-site construction emissions for a 4.0-acre disturbed construction area.  The emissions are 
estimated at the nearest sensitive receptor, which is located at an existing residence approximately 25 
meters (82 feet) north and south of the project site.  Note that all projects are required to implement 
the dust mitigation measures found within SCAQMD Rule 403 in order to minimize the amount of 
fugitive dust generation during construction activities.  While these measures are applied in CalEEMod 
under the mitigation section, compliance with Rule 403 is a mandatory requirement for projects within 
the SCAQMD.  As noted from Table 11, after implementing measures from Rule 403, the project’s 
construction emissions would not exceed SCAQMD construction LST thresholds and, thus, would 
result in a less than local significant impact. 

Table 11: Comparison of Construction LSTs and Project On-site Construction Emissions—
Without Mitigation 

Activity 
On-site Emissions (pounds per day) 

NOX CO PM10(2) PM2.5(2) 

Demolition 33.2 21.8 2.5 1.7 

Grading 46.0 32.4 6.4 3.9 

Building Construction 19.2 16.8 1.1 1.1 

Paving 14.1 14.7 0.8 0.7 

Architectural Coatings 1.7 1.8 0.1 0.1 

Maximum Daily Emissions(1) 46.0 32.4 6.4 3.9 
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Table 11(cont): Comparison of Construction LSTs and Project On-site Construction 
Emissions—Without Mitigation 

Localized Significance Threshold(1) 237 1,346 11.0 7.0 

Exceed Threshold? No No No No 

Notes: 
NOX = nitrogen oxides CO = carbon monoxide PM10 and PM2.5 = particulate matter 
(1) The localized significance thresholds were interpolated between 2- and 5-acre LSTs for the actual maximum daily 

acres to be disturbed (i.e., 4.0 acres of the project site) in Source-Receptor Area 23 and a distance of 25 meters.  
(2) Assumes compliance with SCAQMD Rule 403—Fugitive Dust for PM10 and PM2.5 
Source of emissions: see Appendix A. 
Source of thresholds: SCAQMD 2009  

 
Localized Operational Analysis 

As discussed previously in Section 2.3.2 above, the proposed project involves the construction and 
operation of 90 single family residential dwelling units. According to the SCAQMD LST methodology, 
LSTs would apply to the operational phase of a project if the project includes stationary sources, or 
attracts mobile sources that may spend long periods of time queuing and idling at the project site 
(e.g., warehouse buildings). The proposed project does not include such uses, and therefore, due to 
its lack of significant onsite stationary source emissions, the project’s operational impacts are less 
than significant. 
 
Summary 
The construction and operation of the project would not exceed any SCAQMD local significance 
thresholds.  Therefore, the project would not violate any air quality standard or contribute 
substantially to an existing or projected air quality violation. 

Level of Significance Before Mitigation 

Less than significant impact. 

Mitigation Measures 

No mitigation is required. 

Level of Significance After Mitigation 

Less than significant impact. 
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2.5.3 - Cumulative Impacts 

Impact AIR-3: The project would not result in a cumulatively considerable net increase of any 
criteria pollutant for which the project region is nonattainment under an 
applicable federal or state ambient air quality standard (including releasing 
emissions which exceed quantitative thresholds for ozone precursors). 

Impact Analysis 

The 2016 AQMP described and evaluated regional/area-wide air quality conditions within the SoCAB 
and set regional emission significance thresholds for both construction and operation of development 
projects.  The SCAQMD recommends that a project’s potential contribution to cumulative impacts 
should be assessed using the same significance criteria as those for project-specific impacts.  This 
means that if a project exceeds the SCAQMD recommended daily regional emission thresholds, then 
the project-specific impacts would also result in a cumulatively considerable increase in emissions for 
those pollutants for which the SoCAB is in nonattainment.  Therefore, the SCAQMD daily regional 
emission thresholds are utilized in this cumulative discussion.  

Regional emissions include those generated from all on-site and off-site activities.  Regional significance 
thresholds have been established by the SCAQMD, because emissions from projects in the area can 
potentially contribute to the existing emission burden and possibly affect the attainment and 
maintenance of ambient air quality standards.  SCAQMD’s regional significance thresholds for project 
construction and operation were provided earlier in Table 4 above.  

The nonattainment regional pollutants of concern for the SoCAB are ozone, PM10, and PM2.5.  Ozone 
is not emitted directly into the air but is a regional pollutant formed by photochemical reactions in the 
atmosphere.  Ozone precursors, VOC and NOX, react in the atmosphere in the presence of sunlight to 
form ozone.  The SCAQMD does not have a recommended ozone threshold, but it does have 
thresholds of significance for ozone precursors VOC and NOX.  This impact section includes analysis of, 
and significance determinations for these regional pollutants. 

If an area is in nonattainment for a criteria pollutant, then the background concentration of that 
pollutant has historically exceeded the ambient air quality standard.  It follows that if a project exceeds 
the regional threshold for that nonattainment pollutant, then it would result in a cumulatively 
considerable net increase of that pollutant and result in a significant cumulative impact. 

The project area is in nonattainment for ozone, PM10, and PM2.5.  Therefore, if the project exceeds the 
regional thresholds for PM2.5 or PM10, then it contributes to a cumulatively considerable impact for 
those pollutants.  Further, if the project exceeds the regional threshold for NOX or VOC, then it follows 
that the project would contribute to a cumulatively considerable impact for ozone.  Finally, if the 
project exceeds the NOX threshold or CO, it could contribute cumulatively to NO2 and CO 
concentrations. 
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Cumulative Impact Analysis—Construction Regional Emissions 

Table 12 summarizes construction-related regional emissions (without mitigation).  The information 
shown in Table 12 indicates that the project’s regional construction emissions would not exceed the 
SCAQMD regional construction significance thresholds for any pollutant.  Therefore, the regional 
short-term construction emissions prior to mitigation are considered to have a less than significant 
cumulative regional impact. 

 
Table 12: Regional Construction Air Pollutant Emissions by Activity—Without Mitigation 

Activity 
Emissions (pounds per day) 

VOC NOX CO SOX PM10(1) PM2.5(1) 

Demolition 3.4 35.2 22.7 0.0 2.8 1.8 

Grading 5.4 66.7 33.9 0.1 7.1 4.1 

Building Construction 2.6 22.1 20.3 0.0 2.1 1.4 

Paving 2.3 14.1 15.3 0.0 0.9 0.7 

Architectural Coatings 51.6 1.7 2.4 0.0 0.3 0.1 

Maximum Daily Emissions 51.6 66.7 33.9 0.1 7.1 4.1 

Significance Threshold 75 100 550 150 150 55 

Significant Impact? No No No No No No 

Notes: 
(1) Assumes compliance with SCAQMD Rule 403 for fugitive dust 
NOX = nitrogen oxides CO = carbon monoxide PM10 and PM2.5 = particulate matter 
VOC = volatile organic compounds           SOx = sulfur oxides 
Source of emissions: CalEEMod (see Appendix A) 
Source of thresholds: SCAQMD 1993 

 

Cumulative Impact Analysis—Operational Regional Emissions 

Table 13 and Table 14 provide the maximum daily operational emissions from emission sources 
generated both on-site and off-site as derived from the CalEEMod model for summer and winter 
seasons, respectively.  As shown therein, the project would not exceed the SCAQMD’s regional 
thresholds for any pollutant during operation of the project and would, therefore, result in a less than 
significant regional cumulative impact. 
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Table 13: Operational Regional Pollutants (Summer Season) 

Operational Year 
Emissions (pounds per day) 

VOC NOX CO SOX PM10 PM2.5 

Mobile 1.9 13.4 22.3 0.1 6.8 1.9 

Area 3.9 1.6 8.1 0.0 0.2 0.2 

Energy 0.1 0.7 0.3 0.0 0.1 0.1 

Total 5.9 15.6 30.7 0.1 7.0 2.1 

SCAQMD Significance Threshold 55 55 550 150 150 55 

Significant Impact? No No No No No No 

Notes: 
VOC = volatile organic compounds NOX = nitrogen oxides CO = carbon monoxide 
SOX = sulfur oxides   PM10 and PM2.5 = particulate matter 
Source of emissions: CalEEMod 2016 (see Appendix A). 
Source of thresholds: SCAQMD 1993 

 

Table 14: Operational Regional Pollutants (Winter Season) 

Operational Source 
Emissions (pounds per day) 

VOC NOX CO SOX PM10 PM2.5 

Mobile 1.6 13.4 19.3 0.0 6.8 1.9 

Area 4.0 1.6 8.1 0.0 0.2 0.2 

Energy 0.1 0.7 0.3 0.0 0.1 0.1 

Total 5.6 15.7 27.7 0.1 7.0 2.1 

SCAQMD Significance Threshold 55 55 550 150 150 55 

Significant Impact? No No No No No No 

Notes: 
VOC = volatile organic compounds NOX = nitrogen oxides CO = carbon monoxide 
SOX = sulfur oxides PM10 and PM2.5 = particulate matter 
Source of emissions: CalEEMod (see Appendix A). 
Source of thresholds: SCAQMD 1993 

 
Level of Significance Before Mitigation 

Less than significant impact. 

Mitigation Measures 

None required. 
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Level of Significance After Mitigation 

Less than significant impact. 

2.5.1 - Sensitive Receptors 

Impact AIR-4: The  project would not expose sensitive receptors to substantial pollutant 
concentrations. 

Impact Analysis 

Those individuals who are sensitive to air pollution include children, the elderly, and persons with 
preexisting respiratory or cardiovascular illness.  For purposes of CEQA, the SCAQMD considers a 
sensitive receptor to be a location where a sensitive individual could remain for 24 hours, such as 
residences, hospitals, or convalescent facilities (SCAQMD 2009).  Commercial and industrial facilities 
are not included in the definition because employees do not typically remain on-site for 24 hours.  
However, when assessing the impact of pollutants with 1-hour or 8-hour standards (such as NO2 and 
CO), commercial and/or industrial facilities would be considered sensitive receptors for those 
purposes. The closest sensitive receptor is located at an existing residence 240 meters west of the 
project site on Wilson Street in the City of Jurupa Valley 

Localized Significance Threshold Analysis—Criteria Pollutants 

As identified in Impact AIR-2, the localized construction and operational analysis demonstrated that 
the project would not exceed the localized thresholds for CO, NO2, PM10, or PM2.5.  Therefore, during 
construction and operation, the project would not expose local sensitive receptors to substantial 
pollutant concentrations of CO, NO2, PM10, or PM2.5. 

ARB Siting Recommendations for Sensitive Receptors 

The ARB has published the “Air Quality and Land Use Handbook: A Community Health Perspective 
(ARB 2005).  This Handbook provides siting recommendations regarding projects that include new 
sensitive land uses (schools, residences, playgrounds, convalescent centers, nursing homes, long-term 
health care facilities, etc.) near or adjacent to large emission sources of toxic air contaminant 
emissions. These sources include highways and high capacity local roads, distribution centers, rail 
yards, ports, refineries, chrome plating facilities, dry cleaners, and large gas dispensing facilities. Table 
15provides a summary of the ARB land use siting recommendations and their applicability to the 
project. As shown in Table 15, the project is not located within recommended distances to sources of 
TAC emissions that could impact the health of the project’s residences. 
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Table 15: ARB Recommendations on Siting New Sensitive Land Uses 

Emission Source 
Category Advisory Recommendations Applicability to Project 

Freeway and High Traffic 
Roads 

●  Avoid siting new sensitive land uses within 
500 feet of a freeway, urban roads with 
100,000 vehicles/day, or rural roads with 
50,000 vehicles/day. 

●  No freeways or high traffic 
roadways are located within 
500 feet of the project 

Distribution Centers 

●  Avoid siting new sensitive land uses within 
1,000 feet of a distribution center (that 
accommodates more than 100 trucks per day, 
more than 40 trucks with operating transport 
refrigeration units (TRUs) per day, or where 
TRU unit operations exceed 300 hours per 
week).  
●  Take into account the configuration of 
existing distribution centers and avoid 
locating residences and other new sensitive 
land uses near entry and exit points 

●  There are no distribution 
warehouse facilities located 
within 1,000 feet of the 
project 

Railyards 

●  Avoid siting new sensitive land uses within 
1,000 feet of a major service and 
maintenance rail yard.  
●  Within one mile of a rail yard, consider 
possible siting limitations and mitigation 
approaches. 

●  There are no rail lines or 
railyards located within 1,000 
feet of the project 

Ports 

●  Avoid siting of new sensitive land uses 
immediately downwind of ports in the most 
heavily impacted zones. Consult local air 
districts or the ARB on the status of pending 
analyses of health risks. 

●  The nearest port is located 
50 miles from the project  and 
would not impact the project 

Refineries 

●  Avoid siting new sensitive land uses 
immediately downwind of petroleum 
refineries. Consult with local air districts and 
other local agencies to determine an 
appropriate separation 

●  There are no refineries 
located near the project 

Chrome Platters 
●  Avoid siting new sensitive land uses within 
1,000 feet of a chrome plater. 

●  There are no chrome 
platters within 1,000 feet of 
the project 

Dry Cleaners ●  Avoid siting new sensitive land uses within 
300 feet of any dry cleaning operation. For 
operations with two or more machines, 

●  There are no dry cleaning 
facilities within 500 feet of the 
project 
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Emission Source 
Category Advisory Recommendations Applicability to Project 

provide 500 feet. For operations with 3 or 
more machines, consult with the local air 
district.  
●  Do not site new sensitive land uses in the 
same building with perc dry cleaning 
operations. 

Gasoline Dispensing 
Facilities 

●  Avoid siting new sensitive land uses within 3     
large gas station (defined as a facility with a thr   
3.6 million gallons per year or greater). A 50 foo   
is recommended for typical gas dispensing facil  

●  There are no gad 
dispensing facilities located 
within 300 feet of the project 

Source: ARB 2005 

 

Summary 

The construction and operation of the project would not exceed any SCAQMD project-level localized 
air quality significance thresholds or be influenced by large sources of TAC emissions.  

Level of Significance Before Mitigation 

Less than significant impact. 

Mitigation Measures 

No mitigation is required. 

Level of Significance After Mitigation 

Less than significant impact. 

2.5.2 - Odors 

Impact AIR-5: The project would not create objectionable odors affecting a substantial number 
of people. 

Impact Analysis 

Background Information 

Odors can cause a variety of responses.  The impact of an odor results from interacting factors such as 
frequency (how often), intensity (strength), duration (in time), offensiveness (unpleasantness), 
location, and sensory perception. 

Odor is typically a warning system that prevents animals and humans from consuming spoiled food or 
toxic materials.  Odor-related symptoms reported in a number of studies include nervousness, 
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headache, sleeplessness, fatigue, dizziness, nausea, loss of appetite, stomach ache, sinus congestion, 
eye irritation, nose irritation, runny nose, sore throat, cough, and asthma exacerbation (SCAQMD 
2007b). 

The SCAQMD’s role is to protect the public’s health from air pollution by overseeing and enforcing 
regulations.  The SCAQMD’s resolution activity for odor compliance is mandated under California 
Health & Safety Code Section 41700, and falls under SCAQMD Rule 402.  This rule on Public Nuisance 
Regulation states: “A person shall not discharge from any source whatsoever such quantities of air 
contaminants or other material which cause injury, detriment, nuisance, or annoyance to any 
considerable number of persons or to the public, or which endanger the comfort, repose, health or 
safety of any such persons or the public, or which cause, or have a natural tendency to cause, injury 
or damage to business or property.  The provisions of this rule shall not apply to odors emanating from 
agricultural operations necessary for the growing of crops or the raising of fowl or animals.” 

The SCAQMD indicates that the number of overall complaints has declined over the last 5 years.  Over 
the last 4 years, odor complaints make up 50 to 55 percent of the total nuisance complaints.  Over the 
past decade, odors from paint and coating operations have decreased from 27 to 7 percent and odors 
from refuse collection stations have increased from 9 to 34 percent (SCAQMD 2007).   

Project Analysis 

The SCAQMD recommends that odor impacts be addressed in a qualitative manner.  Such an analysis 
shall determine whether the project would result in excessive nuisance odors, as defined under the 
California Code of Regulations and Section 41700 of the California Health and Safety Code, and thus 
would constitute a public nuisance related to air quality.   

Land uses typically considered associated with odors include wastewater treatment facilities, waste-
disposal facilities, or agricultural operations.  The project does not contain land uses typically associated 
with emitting objectionable odors.  The project would involve the use of diesel construction equipment 
and diesel trucks during construction that could present a temporary odor impact. However, this impact 
would last only during the construction time-period and would be readily dispersed by the prevailing 
meteorological conditions. As such, the diesel emissions are not anticipated to be noticeable to the 
nearby public.  Therefore, the project would not generate a significant odor impact during construction 
or operation. 

Level of Significance Before Mitigation 

Less than significant impact. 

Mitigation Measures 

No mitigation is required. 

Level of Significance After Mitigation 

Less than significant impact. 
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SECTION 3: GREENHOUSE GAS ASSESSMENT 

This section analyzes the potential impacts on climate change from emission of regulated various 
greenhouses (GHG). 

3.1 - Greenhouse Gases and Climate Change 

Gases that trap heat in the atmosphere are referred to as greenhouse gases.  The effect is analogous to 
the way a greenhouse retains heat.  Common greenhouse gases include water vapor, CO2, methane, 
nitrous oxides, chlorofluorocarbons, hydrofluorocarbons, perfluorocarbons, sulfur hexafluoride, ozone, 
and aerosols.  Natural processes and human activities emit greenhouse gases.  The presence of 
greenhouse gases in the atmosphere affects the earth’s temperature.  It is believed that emissions from 
human activities, such as electricity production and vehicle use, have elevated the concentration of these 
gases in the atmosphere beyond the level of naturally occurring concentrations. 

Climate change is driven by forcings and feedbacks.  Radiative forcing is the difference between the 
incoming energy and outgoing energy in the climate system.  Positive forcing tends to warm the 
surface while negative forcing tends to cool it.  Radiative forcing values are typically expressed in watts 
per square meter.  A feedback is a climate process that can strengthen or weaken a forcing.  For 
example, when ice or snow melts, it reveals darker land underneath which absorbs more radiation 
and causes more warming.  The global warming potential is the potential of a gas or aerosol to trap 
heat in the atmosphere.  The global warming potential of a gas is essentially a measurement of the 
radiative forcing of a greenhouse gas compared with the reference gas, CO2. 

Individual greenhouse gas compounds have varying global warming potential and atmospheric lifetimes.  
Carbon dioxide, the reference gas for global warming potential, has a global warming potential of one.  
The global warming potential of a greenhouse gas is a measure of how much a given mass of a 
greenhouse gas is estimated to contribute to global warming.  To describe how much global warming a 
given type and amount of greenhouse gas may cause, the carbon dioxide equivalent is used.  The 
calculation of the carbon dioxide equivalent is a consistent methodology for comparing greenhouse gas 
emissions since it normalizes various greenhouse gas emissions to a consistent reference gas, CO2.  For 
example, methane’s warming potential of 21 indicates that methane has 21 times greater warming affect 
than CO2 on a molecule per molecule basis.  A carbon dioxide equivalent is the mass emissions of an 
individual greenhouse gas multiplied by its global warming potential.  Greenhouse gases defined by 
Assembly Bill (AB) 32 (see the Climate Change Regulatory Environment section for a description) include 
CO2, methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride.  They are 
described in Table 16.  A seventh GHG, nitrogen trifluoride (NF3), was added to Health and Safety Code 
section 38505(g)(7) as a GHG of concern. 
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Table 16: Description of Greenhouse Gases 

Greenhouse Gas Description and Physical Properties Sources 

Nitrous oxide Nitrous oxide (laughing gas) is a colorless 
greenhouse gas.  It has a lifetime of 114 
years.  Its global warming potential is 310. 

Microbial processes in soil and water, fuel 
combustion, and industrial processes. 

Methane  Methane is a flammable gas and is the 
main component of natural gas.  It has a 
lifetime of 12 years.  Its global warming 
potential is 21. 

Methane is extracted from geological 
deposits (natural gas fields).  Other 
sources are landfills, fermentation of 
manure, and decay of organic matter. 

Carbon dioxide  Carbon dioxide (CO2) is an odorless, 
colorless, natural greenhouse gas.  
Carbon dioxide’s global warming 
potential is 1.  The concentration in 2005 
was 379 parts per million (ppm), which is 
an increase of about 1.4 ppm per year 
since 1960. 

Natural sources include decomposition of 
dead organic matter; respiration of 
bacteria, plants, animals, and fungus; 
evaporation from oceans; and volcanic 
outgassing.  Anthropogenic sources are 
from burning coal, oil, natural gas, and 
wood. 

Chlorofluorocarbons  These are gases formed synthetically by 
replacing all hydrogen atoms in methane 
or ethane with chlorine and/or fluorine 
atoms.  They are nontoxic, nonflammable, 
insoluble, and chemically unreactive in 
the troposphere (the level of air at the 
earth’s surface).  Global warming 
potentials range from 3,800 to 8,100. 

Chlorofluorocarbons were synthesized in 
1928 for use as refrigerants, aerosol 
propellants, and cleaning solvents.  They 
destroy stratospheric ozone.  The 
Montreal Protocol on Substances that 
Deplete the Ozone Layer prohibited their 
production in 1987. 

Hydrofluorocarbons Hydrofluorocarbons are a group of 
greenhouse gases containing carbon, 
chlorine, and at least one hydrogen 
atom.  Global warming potentials range 
from 140 to 11,700. 

Hydrofluorocarbons are synthetic 
manmade chemicals used as a substitute 
for chlorofluorocarbons in applications 
such as automobile air conditioners and 
refrigerants. 

Perfluorocarbons Perfluorocarbons have stable molecular 
structures and only break down by 
ultraviolet rays about 60 kilometers above 
Earth’s surface.  Because of this, they 
have long lifetimes, between 10,000 and 
50,000 years.  Global warming potentials 
range from 6,500 to 9,200. 

Two main sources of perfluorocarbons are 
primary aluminum production and 
semiconductor manufacturing. 

Sulfur hexafluoride Sulfur hexafluoride is an inorganic, 
odorless, colorless, and nontoxic, 
nonflammable gas.  It has a lifetime of 
3,200 years.  It has a high global 
warming potential, 23,900. 

This gas is manmade and used for 
insulation in electric power transmission 
equipment, in the magnesium industry, in 
semiconductor manufacturing, and as a 
tracer gas. 

Nitrogen trifluoride Nitrogen trifluoride (NF3) was added to 
Health and Safety Code section 
38505(g)(7) as a GHG of concern.  It has a 
high global warming potential of 17,200. 

This gas is used in electronics manufacture 
for semiconductors and liquid crystal 
displays. 

Sources: Compiled from a variety of sources, primarily Intergovernmental Panel on Climate Change 2007a and 2007b. 
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Several other gases and black carbon are considered GHGs but are not currently defined by the IPCC 
as such.  A description of these items and the reasons they are not part of the GHG analysis is provided 
below. 

The State has begun the process of addressing pollutants referred to as short-lived climate pollutants.  
The short-lived climate pollutants include three main components: black carbon, fluorinated gases, 
and methane.  Fluorinated gases and methane are described in Table 16 and are already included in 
the California GHG inventory.  Black carbon has not been included in past GHG inventories; however, 
ARB will include it in its comprehensive strategy (ARB 2015).  

Senate Bill 605, approved by the Governor on September 14, 2014, required the ARB to complete a 
comprehensive strategy to reduce emissions of short-lived climate pollutants by January 1, 2016.  The 
ARB released the Proposed Short-Lived Climate Pollutant Reduction Strategy in April 2016.  ARB 
completed an emission inventory of these pollutants, identified research needs, identified existing and 
potential new control measures that offer co-benefits, and coordinated with other state agencies and 
districts to develop measures.  Senate Bill 1383 approved the SB 605 plan and implementation of the 
plan began on January 1, 2018.  The bill also set statewide 2030 emission reduction targets for the 
short-lived climate pollutants (ARB 2018). 

Ozone is another short-lived climate pollutant that will be part of the strategy.  Ozone affects 
evaporation rates, cloud formation, and precipitation levels.  Ozone is not directly emitted so its 
precursor emissions volatile organic compounds (VOC) and oxides of nitrogen (NOX) on a regional scale 
and CH4 on a hemispheric scale will be subject of the strategy. 

Black carbon is a component of fine particulate matter.  Black carbon is formed by incomplete 
combustion of fossil fuels, biofuels, and biomass.  Sources of black carbon within a jurisdiction may 
include exhaust from diesel trucks, vehicles, and equipment, as well as smoke from biogenic 
combustion.  Biogenic combustion sources of black carbon include the burning of biofuels used for 
transportation, the burning of biomass for electricity generation and heating, prescribed burning of 
agricultural residue, and natural and unnatural wildfires.  Black carbon is not a gas but an aerosol—
particles or liquid droplets suspended in air.  Black carbon only remains in the atmosphere for days to 
weeks, as opposed to other GHGs that can remain in the atmosphere for years.  Black carbon can be 
deposited on snow, where it absorbs sunlight, reduces sunlight reflectivity, and hastens snowmelt.  
Direct effects include absorbing incoming and outgoing radiation; indirectly, black carbon can also 
affect cloud reflectivity, precipitation, and surface dimming (cooling). 

3.1.1 - Emission Inventories 

An emissions inventory is a database that lists, by source, the amount of air pollutants discharged into 
the atmosphere of a geographic area during a given time period.  Emissions worldwide were 
approximately 49 billion metric tons of carbon dioxide equivalents (MMT CO2e) in 2014.  China was the 
largest GHG emitter with approximately 11.6 billion metric tons of CO2e, and the United States was the 
second largest GHG emitter with approximately 6.3 billion metric tons of CO2e in 2014 (CAIT 2017). 
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Exhibit 4 shows the contributors of GHG emissions in California between years 2000 and 2015 by 
economic sector.  The main contributor was transportation.  The second highest sector was electric 
power, which includes sources from in-state power generation and emissions from imported 
electricity.  ARB reported that California’s GHG emissions inventory was 440.4 MMT CO2e in 2015 (ARB 
2017b). 

 
Source ARB 2017b  

 
Exhibit 4: Greenhouse Gas Emission Trends by Sector in California 

 
3.1.2 - Consequences of Climate Change in California 

In California, climate change may result in consequences such as the following (from CCCC 2006 and 
Moser et al. 2009). 

• A reduction in the quality and supply of water from the Sierra snowpack.  If heat-trapping 
emissions continue unabated, more precipitation will fall as rain instead of snow, and the snow 
that does fall will melt earlier, reducing the Sierra Nevada spring snowpack by as much as 70 to 
90 percent.  This can lead to challenges in securing adequate water supplies.  It can also lead to 
a potential reduction in hydropower. 

 

• Increased risk of large wildfires.  If rain increases as temperatures rise, wildfires in the 
grasslands and chaparral ecosystems of southern California are estimated to increase by 
approximately 30 percent toward the end of the 21st century because more winter rain will 
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stimulate the growth of more plant “fuel” available to burn in the fall.  In contrast, a hotter, drier 
climate could promote up to 90 percent more northern California fires by the end of the century 
by drying out and increasing the flammability of forest vegetation. 

 

• Reductions in the quality and quantity of certain agricultural products.  The crops and 
products likely to be adversely affected include wine grapes, fruit, nuts, and milk. 

• Exacerbation of air quality problems.  If temperatures rise to the medium warming range, there 
could be 75 to 85 percent more days with weather conducive to ozone formation in Los Angeles 
and the San Joaquin Valley, relative to today’s conditions.  This is more than twice the increase 
expected if rising temperatures remain in the lower warming range.  This increase in air quality 
problems could result in an increase in asthma and other health-related problems. 

 

• A rise in sea levels resulting in the displacement of coastal businesses and residences.  During 
the past century, sea levels along California’s coast have risen about seven inches.  If emissions 
continue unabated and temperatures rise into the higher anticipated warming range, sea level 
is expected to rise an additional 22 to 35 inches by the end of the century.  Elevations of this 
magnitude would inundate coastal areas with salt water, accelerate coastal erosion, threaten 
vital levees and inland water systems, and disrupt wetlands and natural habitats. 

 

• An increase temperature and extreme weather events.  Climate change is expected to lead to 
increases in the frequency, intensity, and duration of extreme heat events and heat waves in 
California.  More heat waves can exacerbate chronic disease or heat-related illness.  

 

• A decrease in the health and productivity of California’s forests.  Climate change can cause 
an increase in wildfires, an enhanced insect population, and establishment of non-native 
species. 

 
3.1.3 - Human Health Effects of GHG Emissions 

GHG emissions from development projects would not result in concentrations that would directly 
impact public health.  However, the cumulative effects of GHG emissions on climate change have the 
potential to cause adverse effects to human health. 

The U.S. Global Change Research Program, in its report, Global Climate Change Impacts in the U.S. 
(USGCRP 2010), has analyzed the degree to which impacts on human health are expected to impact 
the United States. 

Potential effects of climate change on public health include: 

• Direct Temperature Effects: Climate change may directly affect human health through increases 
in average temperatures, which are predicted to increase the incidence of heat waves and hot 
extremes. 

 

• Extreme Events: Climate change may affect the frequency and severity of extreme weather 
events, such as hurricanes and extreme heat and floods, which can be destructive to human 
health and well-being. 
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• Climate–Sensitive Diseases: Climate change may increase the risk of some infectious diseases, 
particularly those diseases that appear in warm areas and are spread by mosquitoes and other 
insects, such as malaria, dengue fever, yellow fever, and encephalitis. 

 

• Air Quality: Respiratory disorders may be exacerbated by warming-induced increases in the 
frequency of smog (ground-level ozone) events and particulate air pollution 

 
Although there could be health effects resulting from changes in the climate and the consequences 
that can occur, inhalation of GHGs at levels currently in the atmosphere would not result in adverse 
health effects, with the exception of ozone and aerosols (particulate matter).  The potential health 
effects of ozone and particulate matter are discussed in criteria pollutant analyses.  At very high indoor 
concentrations (not at levels existing outside), carbon dioxide, methane, sulfur hexafluoride, and some 
chlorofluorocarbons can cause suffocation as the gases can displace oxygen (CDC 2010 and OSHA 
2003). 

3.2 - Regulatory Framework 

The regulatory framework for climate change and GHG is comprised of numerous international, 
federal, state, and local regulations and plans.  
 
3.2.1 - International 

At the international level, the following international principal regulatory actions include: 
 

• Intergovernmental Panel on Climate Change (IPCC) – In 1988, the United Nations established 
the IPCC to evaluate the impacts of global warming and to develop strategies that nations 
could implement to curtail global climate change. In 1992, the United States joined other 
countries around the world in signing the United Nations’ Framework Convention on Climate 
Change (UNFCCC) agreement with the goal of controlling greenhouse gas emissions. As a 
result, the Climate Change Action Plan was developed to address the reduction of GHGs in the 
United States. The Plan currently consists of more than 50 voluntary programs for member 
nations to adopt 
 

• Kyoto Protocol - The Kyoto protocol is a treaty made under the United Nations Framework 
Convention on Climate Change (UNFCCC) and was the first international agreement to 
regulate GHG emissions. 

 
• Paris Climate Change Agreement - Parties to the United Nations Framework Convention on 

Climate Change (UNFCCC) reached a landmark agreement on December 12 in Paris, charting a 
fundamentally new course in the two-decade-old global climate effort.  Culminating a 4-year 
negotiating round, the new treaty ends the strict differentiation between developed and 
developing countries that characterized earlier efforts, replacing it with a common framework 
that commits all countries to put forward their best efforts and to strengthen them in the years 
ahead.  This includes, for the first time, requirements that all parties report regularly on their 
emissions and implementation efforts, and undergo international review. On June 1, 2017, 

● 
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President Trump announced the decision for the United States to withdraw from the Paris 
Climate Accord (Wikipedia 2017).  California remains committed to combating climate change 
through programs aimed to reduce GHGs. 

 
3.2.2 - Federal Regulations 

Prior to the last decade, there were no concrete federal regulations of GHGs or major planning for 
climate change adaptation.  Since then, federal activity has increased.  The following are actions 
regarding the federal government, GHGs, and fuel efficiency. 
 

• Clean Air Act - on December 7, 2009, the U.S. Environmental Protection Agency (EPA) issued 
an Endangerment Finding under Section 202(a) of the Clean Air Act, opening the door to 
federal regulation of GHGs.  The Endangerment Finding notes that GHGs threaten public 
health and welfare and are subject to regulation under the Clean Air Act.  To date, the EPA has 
not promulgated regulations on GHG emissions, but it has already begun to develop them. 

 
3.2.3 - California Regulations 

The State of California has established numerous legislative actions, executive orders,  and energy 
standards to address the climate change/GHG issue including the following: 
 

• AB32 - California Global Warming Solutions Act of 2006 was specifically enacted to address 
GHG emissions. AB 32 requires that GHGs emitted in California be reduced to 1990 levels by 
the year 2020.  “Greenhouse gases” as defined under AB 32 include carbon dioxide, methane, 
NOX, hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride.  Since AB 32 was 
enacted, a seventh chemical, nitrogen trifluoride, has also been added to the list of GHGs.  The 
ARB is the state agency charged with monitoring and regulating sources of GHGs. The ARB’s 
Climate Change Scoping Plan (Scoping Plan) contains measures designed to reduce the State’s 
emissions to 1990 levels by the year 2020 to comply with AB 32 (ARB 2008).  The Scoping Plan 
identifies recommended measures for multiple GHG emission sectors and the associated 
emission reductions needed to achieve the year 2020 emissions target—each sector has a 
different emission reduction target.  Most of the measures target the transportation and 
electricity sectors. 

 
• Cap and Trade Program - The Cap-and-Trade Program is a key element of the Scoping Plan.  It 

sets a statewide limit on sources responsible for 85 percent of California’s GHG emissions, and 
establishes a price signal needed to drive long-term investment in cleaner fuels and more 
efficient use of energy.  The program is designed to provide covered entities the flexibility to 
seek out and implement the lowest cost options to reduce emissions.  The program conducted 
its first auction in November 2012. 

 
• SB 375 - Senate Bill (SB) 375 was signed into law on September 30, 2008.  According to SB 375, 

the transportation sector is the largest contributor of GHG emissions, which emits over 40 
percent of the total GHG emissions in California.  SB 375 states, “Without improved land use 
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and transportation policy, California will not be able to achieve the goals of AB 32.”  SB 375 
does the following: (1) requires metropolitan planning organizations to include sustainable 
community strategies in their regional transportation plans for reducing GHG emissions, (2) 
aligns planning for transportation and housing, and (3) creates specified incentives for the 
implementation of the strategies. 

 
• AB 1493 Pavley Regulations and Fuel Efficiency Standards -  California AB 1493, enacted on 

July 22, 2002, required the ARB to develop and adopt regulations that reduce GHGs emitted 
by passenger vehicles and light duty trucks.  Implementation of the regulation was delayed by 
lawsuits filed by automakers and by the EPA’s denial of an implementation waiver.  The EPA 
subsequently granted the requested waiver in 2009, which was upheld by the by the U.S. 
District Court for the District of Columbia in 2011. 

 
• SB 1368 - Emission Performance Standards.  In 2006, the State Legislature adopted SB 1368, 

which was subsequently signed into law by the Governor.  SB 1368 directs the California Public 
Utilities Commission to adopt a performance standard for GHG emissions for the future power 
purchases of California utilities. 

 
• SB 1078 - Renewable Electricity Standards.  On September 12, 2002, Governor Gray Davis 

signed SB 1078, requiring California to generate 20 percent of its electricity from renewable 
energy by 2017.  SB 107 changed the due date to 2010 instead of 2017.  On November 17, 
2008, Governor Arnold Schwarzenegger signed Executive Order S-14-08, which established a 
Renewable Portfolio Standard target for California requiring that all retail sellers of electricity 
serve 33 percent of their load with renewable energy by 2020. 

 
• SB 350 - Clean Energy and Pollution Reduction Act of 2015.  The legislature recently approved 

and the Governor signed SB 350 which reaffirms California’s commitment to reducing its GHG 
emissions and addressing climate change.  Key provisions include an increase in the 
renewables portfolio standard (RPS), higher energy efficiency requirements for buildings, 
initial strategies towards a regional electricity grid, and improved infrastructure for electric 
vehicle charging stations. 

 
• SBX 7-7 - The Water Conservation Act of 2009.  The legislation directs urban retail water 

suppliers to set individual 2020 per capita water use targets and begin implementing 
conservation measures to achieve those goals. 

 
• SB 32 - California Global Warming Solutions of 2006 - The Governor signed SB 32 in September 

of 2016, giving ARB the statutory responsibility to include the 2030 target previously 
contained in Executive Order B-30-15 in the 2017 Scoping Plan Update. 

 
• Executive Order S-3-05 - Former California Governor Arnold Schwarzenegger announced on 

June 1, 2005, through Executive Order S 3-05, the following reduction targets for GHG 
emissions:  
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o By 2010, reduce greenhouse gas emissions to 2000 levels. 
o By 2020, reduce greenhouse gas emissions to 1990 levels. 
o By 2050, reduce greenhouse gas emissions to 80 percent below 1990 levels. 

 
• Executive Order B-30-15 - On April 29, 2015, Governor Edmund G. Brown Jr. issued an 

executive order to establish a California GHG reduction target of 40 percent below 1990 levels 
by 2030.  The Governor’s executive order aligns California’s GHG reduction targets with those 
of leading international governments ahead of the United Nations Climate Change Conference 
in Paris late 2015. 

 
• Executive Order S-01-07 - Low Carbon Fuel Standard.  The Governor signed Executive Order S 

01-07 on January 18, 2007.  The order mandates that a statewide goal shall be established to 
reduce the carbon intensity of California’s transportation fuels by at least 10 percent by 2020. 

 
• Executive Order S-13-08 - Executive Order S-13-08 states that “climate change in California 

during the next century is expected to shift precipitation patterns, accelerate sea level rise and 
increase temperatures, thereby posing a serious threat to California’s economy, to the health 
and welfare of its population and to its natural resources. 

 
• Title 20 Appliance Efficiency Regulations - California Code of Regulations, Title 20: Division 2, 

Chapter 4, Article 4, Sections 1601-1608: Appliance Efficiency Regulations regulates the sale 
of appliances in California. 

 
• Title 24 Energy Efficiency Standards - California Code of Regulations Title 24 Part 6: California’s 

Energy Efficiency Standards for Residential and Nonresidential Buildings, was first adopted in 
1978 in response to a legislative mandate to reduce California’s energy consumption.  The 
standards are updated periodically to allow consideration and possible incorporation of new 
energy efficient technologies and methods.  Energy efficient buildings require less electricity; 
therefore, increased energy efficiency reduces fossil fuel consumption and decreases GHG 
emissions.  The latest 2016 Building Energy Efficiency Standards went into effect on January 1, 
2017(CEC 2015a). The 2019 Building Energy Efficiency Standards update will go into effect in 
January 1, 2020.  Included in the 2019 update is the requirement for all new residential units 
to install rooftop solar effective in 2020 

• Title 24 California Green Building Standards Code (California Code of Regulations Title 24, 
Part 11 code - is a comprehensive and uniform regulatory code for all residential, commercial, 
and school buildings that went in effect January 1, 2011.  The code is updated on a regular 
basis, with the most recent adopted update consisting of the 2019 California Green Building 
Code Standards that became effective January 1, 2020. The new standards focus on four 
areas: residential photovoltaic systems, thermal envelope standards, residential and 
nonresidential ventilation requirements, and nonresidential lighting requirements.  
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3.2.4 - Local – City of Riverside 

The City adopted its Riverside Restorative Growthprint (RRG) Economic Prosperity Action Plan (RRG-
EPAP) and Climate Action Plan (RRG-CAP) in January 2016. In 2014, the City was one of 12 that 
collaborated with the Western Riverside Council of Governments (WRCOG) on a Subregional Climate 
Action Plan (Subregional CAP) that includes 36 measures to guide the City’s GHG reduction efforts 
through 2020. Through the WRCOG Subregional CAP process, the City has committed to a 2020 
emissions target of 2,224,908 metric tons of carbon dioxide-equivalent gases (MT CO2e), which is 26.4 
percent below the City’s 2007 baseline and 15 percent below 2010 emissions. This represents a 
reduction of 779,304 MTCO2e from the City’s 2020 business-as-usual (BAU) forecast. The City is aiming 
for a 2035 emissions target of 1,542,274 MT CO2e, which is 49 percent below the 2007 baseline and 
represents a reduction of 2,120,931 MT CO2e from the 2035 BAU forecast. 
 
The RRG-CAP expands upon the efforts of the WRCOG Subregional CAP, employing local measures to 
help the City achieve deep GHG reductions through the year 2035. To further develop local GHG 
reduction measures for the RRG-CAP, the City conducted a detailed assessment of local strategies and 
actions related to the measures identified in the Subregional CAP and expanded the discussion and 
analysis with respect to implementation (particularly post-2020), costs and funding, performance 
metrics, and local co-benefits. Importantly, the discussions identify local economic and 
entrepreneurship opportunities that can be integrated with local, regional, and global GHG reductions 
(e.g., the development of green 
enterprise zones) 
 
3.2.5 - Significance Thresholds 

CEQA Guidelines define a significant effect on the environment as “a substantial, or potentially 
substantial, adverse change in the environment.”  To determine if a project would have a significant 
impact on greenhouse gases, the type, level, and impact of emissions generated by the project must 
be evaluated. 

The following greenhouse gas significance thresholds are contained in Appendix G of the CEQA 
Guidelines, which were amendments adopted into the Guidelines on March 18, 2010, pursuant to SB 
97.  A significant impact would occur if the project would: 

 (a) Generate greenhouse gas emissions, either directly or indirectly, that may have a significant 
impact on the environment; or 

 

 (b) Conflict with any applicable plan, policy or regulation of an agency adopted for the purpose 
of reducing the emissions of greenhouse gases. 

 
Section 15064.4(b) of the CEQA Guideline amendments for greenhouse gas emissions states that a 
lead agency may take into account the following three considerations in assessing the significance of 
impacts from greenhouse gas emissions. 

• Consideration #1: The extent to which the project may increase or reduce greenhouse gas 
emissions as compared with the existing environmental setting. 
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• Consideration #2: Whether the project emissions exceed a threshold of significance that the 
lead agency determines applies to the project. 

 

• Consideration #3: The extent to which the project complies with regulations or requirements 
adopted to implement a statewide, regional, or local plan for the reduction or mitigation of 
greenhouse gas emissions.  Such regulations or requirements must be adopted by the relevant 
public agency through a public review process and must reduce or mitigate the project’s 
incremental contribution of greenhouse gas emissions.  If there is substantial evidence that the 
possible effects of a particular project are still cumulatively considerable notwithstanding 
compliance with the adopted regulations or requirements, an EIR must be prepared for the 
project. 

 
The City of Riverside has not adopted a specific numerical significance threshold for GHGs. To provide 
guidance to lead agencies on determining significance for GHG emissions in their CEQA documents, 
SCAQMD convened a GHG CEQA Significance Threshold Working Group (Working Group). Based on 
the last Working Group meeting (Meeting No. 15) held in September 2010, SCAQMD proposed a tiered 
approach for evaluating GHG emissions for development projects where the SCAQMD is not the lead 
agency. This concept is equivalent to the existing consistency determination requirements in CEQA 
Guidelines Sections 15064(h)(3), 15125(d), or 15152(a). The SCAQMD has continued to consider 
adoption of significance thresholds for residential and general development projects. The most recent 
proposal issued in September 2010 (SCAQMD 2010) uses the following tiered approach to evaluate 
potential GHG impacts from various uses: 

• Tier 1 consists of evaluating whether or not the project qualifies for any applicable exemption 
under CEQA. 

• Tier 2 consists of determining whether the project is consistent with a greenhouse gas 
reduction plan.  If a project is consistent with a qualifying local greenhouse gas reduction plan, 
it does not have significant greenhouse gas emissions. 

• Tier 3 consists of screening values, which the lead agency can choose, but must be consistent 
with all projects within its jurisdiction.  A project’s construction emissions are averaged over 
30 years and are added to the project’s operational emissions.  If a project’s emissions are 
below one of the following screening thresholds, then the project is less than significant: 

o Option 1: All land use types: 3,000 MT CO2e per year 

o Option 2: Based on land use type: residential: 3,500 MT CO2e per year; commercial: 1,400 MT 
CO2e per year; or mixed use: 3,000 MT CO2e per year 

• Tier 4 has the following options:  

o Option 1: Reduce BAU emissions by a certain percentage; this percentage is currently 
undefined. 
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o Option 2: Early implementation of applicable AB 32 Scoping Plan measures 

o Option 3, 2020 target for service populations (SP), which includes residents and 
employees: 4.8 MT CO2e/SP/year for projects and 6.6 MT CO2e/SP/year for plans;  

o Option 4, 2035 target: 3.0 MT CO2e/SP/year for projects and 4.1 MT CO2e/SP/year 
for plans 

• Tier 5 involves mitigation offsets to achieve target significance threshold.  

The SCAQMD’s draft threshold uses the Executive Order S-3-05 year 2050 goal as the basis for the Tier 
3 screening level.  Achieving the Executive Order’s objective would contribute to worldwide efforts to 
cap CO2 concentrations at 450 ppm, thus stabilizing global climate.  Tier 3 uses the Executive Order S-
3-05 goal as the basis for deriving the screening level.  Specifically, the Tier 3 screening level for 
residential projects at 3,000 MTCO2e was selected as the significance threshold for this project. 

The second CEQA Checklist question (criterion b) would be evaluated by determining if the proposed 
project is consistent with the CAP, which is the applicable plan adopted by the City for reducing GHG 
emissions. 

3.3 - Greenhouse Gas Impact Analysis 

3.3.1 - Generation of Greenhouse Gases 

Impact GHG-1: The project would generate direct and indirect greenhouse gas emissions; 
however, these emissions would result in a less than significant impact on the 
environment. 

Impact Analysis 

A project that demonstrates consistency with the adopted GHG threshold of 3,000 MTCO2e would 
fulfill the requirements of the City’s GHG emission reduction plan.  As such, projects that would not 
exceed the 3,000 MT CO2e per year screening threshold would not have the potential to result in a 
significant impact on the environment.  Conversely, projects that exceed the 3,000 MT CO2e per year 
screening threshold would have the potential to result in a significant impact on the environment and 
would require application of mitigation measures. 

The CalEEMod land use emission model was used to estimate the project’s construction and 
operational GHG emissions. The various assumptions used in the model were described previously in 
Section 2.0  

Construction 
The project would emit greenhouse gases from upstream emission sources and direct sources 
(combustion of fuels from worker vehicles and construction equipment).   



E|P|D Solutions — Wood Road/Lurin Avenue Resudential Project 
Air Quality and Greenhouse Gas Assessment Report Greenhouse Gas Assessment 

 

60 
 

Table 17 shows the GHG emissions from project construction.  As per SCAQMD guidance, the emission 
results are amortized over a 30-year period and added to the operational emissions to determine 
project’s total GHG impacts. 

 
Table 17: Construction Greenhouse Gas Emissions 

Activity Annual MT CO2e 

Construction 497 

Amortized over 30 years(1) 17 

Notes: 
(1) Greenhouse gas emissions are amortized over the 30-year life of a project. 
MT CO2e = metric tons of carbon dioxide equivalents = pounds per day x days x 0.0005. 
Source: CalEEMod (see Appendix A). 

 
Operation 
Operational or long-term emissions occur over the life of the project.  Table 18 shows the operational 
emissions for the project.  As shown therein the construction and operation of the project would result 
in an increase in GHG emissions of 1,711 MTCO2e per year which would not exceed the significance 
threshold of 3,000 MT CO2e per year adopted for this assessment. 

Table 18: Project Greenhouse Gas Emissions 

Source Annual MT CO2e 

Operation  

    Area 23 

    Energy(1) 203 

    Mobile 1,372 

    Waste 53 

    Water 43 

    Total 1,695 

Construction (amortized over 30 years) 17 

Total 1,712 

Threshold 3,000 

Exceed Threshold? No 

Notes: 
(1) Assumes compliance with the solar requirements of the 2019 Building Efficiency 
Standards 
MT CO2e = metric tons of carbon dioxide equivalents. 
Source of emissions: CalEEMod (see Appendix A). 
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Level of Significance Before Mitigation 

Less than significant impact. 

Mitigation Measures 

No mitigation required. 

Level of Significance After Mitigation 

Less than significant impact. 

3.3.2 - Greenhouse Gas Reduction Plans 

Impact GHG-2: The project would not conflict with any applicable plan, policy or regulation of an 
agency adopted to reduce the emissions of greenhouse gases.   

Impact Analysis 

The project is subject to State of California, regional, and local policies and regulations adopted for the 
purpose of reducing greenhouse gas emissions.  The ARB Scoping Plan and its implementing regulations 
provides the overall framework for greenhouse gas regulation in California.  The City of Riverside Climate 
Action Plan provides policies and measure commitments, which the City has committed to achieving 
with reference to the Scoping Plan.   

As noted in the discussion of Impact GHG-1, the project’s construction and operational emissions would 
not exceed the project’s GHG significance threshold of 3,000 MTCO2e per year.  As a consequence, the 
project would not conflict with any applicable plan, policy, or regulation adopted to reduce GHG 
emissions. 

Level of Significance Before Mitigation 

Less than significant impact. 

Mitigation Measures 

No mitigation required. 

Level of Significance After Mitigation 

Less than significant impact. 
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CalEEMod Model Output 

 



1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Parking Lot 103.00 Space 6.30 41,200.00 0

City Park 1.40 Acre 1.40 60,984.00 0

Single Family Housing 90.00 Dwelling Unit 11.40 162,000.00 257

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.4 28

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2021Operational Year

CO2 Intensity 
(lb/MWhr)

564 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Riverside Woods-Lurin Residential Project
Riverside-South Coast County, Annual

CalEEMod Version: CalEEMod.2016.3.2 Date: 1/16/2019 8:27 AMPage 1 of 31

Riverside Woods-Lurin Residential Project - Riverside-South Coast County, Annual

Riverside Wood Road/Lurin Avenue Residential Project 
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Project Characteristics - CO2 intensity factor fir 2016 as per the SCE/EEI Sustaiability Template - Section
https://www.edison.com/content/dam/eix/documents/investors/corporate_responsibility/eix-esg-pilot-quantitative-section-sce.xlsx

Land Use - Total Project size=20.1 acres
90 lots @ 5,500 sf/lot
1.4 acre for common area
6.3 acres for 103 parking spotd and internal roadways

Construction Phase - Assumes a 1-year construction schedule as per the client information in 2020

Off-road Equipment - 

Off-road Equipment - 

Off-road Equipment - 

Off-road Equipment - TLB replaced with larger crawler tractor

Off-road Equipment - 

Demolition - 

Grading - 5,846 fill required as per the grading plan

Woodstoves - Assumes no wood stoves and only natural-fired fireplaces

Construction Off-road Equipment Mitigation - 

Mobile Land Use Mitigation - 

Area Mitigation - 

Energy Mitigation - Estimated solar generated as per the 2019 California Building Standards

Water Mitigation - 

CalEEMod Version: CalEEMod.2016.3.2 Date: 1/16/2019 8:27 AMPage 2 of 31

Riverside Woods-Lurin Residential Project - Riverside-South Coast County, Annual

Riverside Wood Road/Lurin Avenue Residential Project 
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstDustMitigation WaterUnpavedRoadMoistureContent 0 12

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15

tblConstructionPhase NumDays 300.00 167.00

tblFireplaces FireplaceWoodMass 1,019.20 0.00

tblFireplaces NumberGas 76.50 90.00

tblFireplaces NumberNoFireplace 9.00 90.00

tblFireplaces NumberWood 4.50 0.00

tblGrading AcresOfGrading 105.00 75.00

tblLandUse LotAcreage 0.93 6.30

tblLandUse LotAcreage 29.22 11.40

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 0.00

tblProjectCharacteristics CO2IntensityFactor 702.44 564

tblTripsAndVMT HaulingTripNumber 0.00 731.00

tblWoodstoves NumberCatalytic 4.50 0.00

tblWoodstoves NumberNoncatalytic 4.50 0.00

tblWoodstoves WoodstoveDayYear 25.00 0.00

tblWoodstoves WoodstoveWoodMass 999.60 0.00

CalEEMod Version: CalEEMod.2016.3.2 Date: 1/16/2019 8:27 AMPage 3 of 31

Riverside Woods-Lurin Residential Project - Riverside-South Coast County, Annual

Riverside Wood Road/Lurin Avenue Residential Project 

Appendix A

Page 3



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

2020 0.8655 3.3622 2.5746 5.5800e-
003

0.2469 0.1576 0.4046 0.0833 0.1472 0.2305 0.0000 494.6713 494.6713 0.1019 0.0000 497.2177

Maximum 0.8655 3.3622 2.5746 5.5800e-
003

0.2469 0.1576 0.4046 0.0833 0.1472 0.2305 0.0000 494.6713 494.6713 0.1019 0.0000 497.2177

Unmitigated 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

2020 0.8655 3.3622 2.5746 5.5800e-
003

0.1653 0.1576 0.3229 0.0521 0.1472 0.1993 0.0000 494.6709 494.6709 0.1019 0.0000 497.2173

Maximum 0.8655 3.3622 2.5746 5.5800e-
003

0.1653 0.1576 0.3229 0.0521 0.1472 0.1993 0.0000 494.6709 494.6709 0.1019 0.0000 497.2173

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 33.05 0.00 20.18 37.47 0.00 13.53 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 tons/yr MT/yr

Area 0.6704 0.0294 0.9394 1.7000e-
004

6.6400e-
003

6.6400e-
003

6.6400e-
003

6.6400e-
003

0.0000 23.1310 23.1310 1.8900e-
003

4.0000e-
004

23.2964

Energy 0.0149 0.1269 0.0540 8.1000e-
004

0.0103 0.0103 0.0103 0.0103 0.0000 351.3257 351.3257 0.0133 4.8700e-
003

353.1096

Mobile 0.2688 2.3106 3.3812 0.0148 1.1201 0.0109 1.1309 0.3001 0.0102 0.3103 0.0000 1,370.400
0

1,370.400
0

0.0696 0.0000 1,372.140
4

Waste 0.0000 0.0000 0.0000 0.0000 21.4135 0.0000 21.4135 1.2655 0.0000 53.0511

Water 0.0000 0.0000 0.0000 0.0000 1.8603 34.7813 36.6417 0.1929 4.8800e-
003

42.9180

Total 0.9540 2.4668 4.3747 0.0158 1.1201 0.0278 1.1478 0.3001 0.0271 0.3272 23.2739 1,779.638
1

1,802.911
9

1.5432 0.0102 1,844.515
4

Unmitigated Operational

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

5 1-2-2020 4-1-2020 1.6545 1.6545

6 4-2-2020 7-1-2020 0.8015 0.8015

7 7-2-2020 9-30-2020 0.8015 0.8015

Highest 1.6545 1.6545
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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 0.6704 0.0294 0.9394 1.7000e-
004

6.6400e-
003

6.6400e-
003

6.6400e-
003

6.6400e-
003

0.0000 23.1310 23.1310 1.8900e-
003

4.0000e-
004

23.2964

Energy 0.0149 0.1269 0.0540 8.1000e-
004

0.0103 0.0103 0.0103 0.0103 0.0000 202.5913 202.5913 5.6800e-
003

3.2900e-
003

203.7124

Mobile 0.2688 2.3106 3.3812 0.0148 1.1201 0.0109 1.1309 0.3001 0.0102 0.3103 0.0000 1,370.400
0

1,370.400
0

0.0696 0.0000 1,372.140
4

Waste 0.0000 0.0000 0.0000 0.0000 21.4135 0.0000 21.4135 1.2655 0.0000 53.0511

Water 0.0000 0.0000 0.0000 0.0000 1.8603 34.7813 36.6417 0.1929 4.8800e-
003

42.9180

Total 0.9540 2.4668 4.3747 0.0158 1.1201 0.0278 1.1478 0.3001 0.0271 0.3272 23.2739 1,630.903
6

1,654.177
4

1.5356 8.5700e-
003

1,695.118
3

Mitigated Operational

3.0 Construction Detail

Construction Phase

ROG NOx 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 8.36 8.25 0.50 15.57 8.10
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Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Demolition Demolition 1/2/2020 1/29/2020 5 20

2 Grading Grading 1/30/2020 3/11/2020 5 30

3 Building Construction Building Construction 3/12/2020 10/31/2020 5 167

4 Paving Paving 11/1/2020 11/27/2020 5 20

5 Architectural Coating Architectural Coating 11/28/2020 12/25/2020 5 20

OffRoad Equipment

Residential Indoor: 328,050; Residential Outdoor: 109,350; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 2,472 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 75

Acres of Paving: 6.3
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Demolition Excavators 3 8.00 158 0.38

Demolition Rubber Tired Dozers 2 8.00 247 0.40

Grading Crawler Tractors 2 8.00 212 0.43

Grading Excavators 2 8.00 158 0.38

Grading Graders 1 8.00 187 0.41

Grading Rubber Tired Dozers 1 8.00 247 0.40

Grading Scrapers 2 8.00 367 0.48

Grading Tractors/Loaders/Backhoes 0 8.00 97 0.37

Building Construction Cranes 1 7.00 231 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Paving Pavers 2 8.00 130 0.42

Paving Paving Equipment 2 8.00 132 0.36

Paving Rollers 2 8.00 80 0.38

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT
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3.2 Demolition - 2020

ROG NOx CO SO2 Fugitive 
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 0.0183 0.0000 0.0183 2.7700e-
003

0.0000 2.7700e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0331 0.3320 0.2175 3.9000e-
004

0.0166 0.0166 0.0154 0.0154 0.0000 33.9986 33.9986 9.6000e-
003

0.0000 34.2386

Total 0.0331 0.3320 0.2175 3.9000e-
004

0.0183 0.0166 0.0349 2.7700e-
003

0.0154 0.0182 0.0000 33.9986 33.9986 9.6000e-
003

0.0000 34.2386

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Water Exposed Area

Water Unpaved Roads

Reduce Vehicle Speed on Unpaved Roads

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

Demolition 6 15.00 0.00 168.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 8 20.00 0.00 731.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 75.00 26.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Demolition - 2020

ROG NOx CO SO2 Fugitive 
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 4.4000e-
004

0.0204 2.6400e-
003

6.0000e-
005

1.4500e-
003

6.0000e-
005

1.5100e-
003

4.0000e-
004

6.0000e-
005

4.6000e-
004

0.0000 6.0908 6.0908 3.8000e-
004

0.0000 6.1003

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 6.9000e-
004

4.8000e-
004

5.1600e-
003

2.0000e-
005

1.6500e-
003

1.0000e-
005

1.6600e-
003

4.4000e-
004

1.0000e-
005

4.5000e-
004

0.0000 1.3794 1.3794 3.0000e-
005

0.0000 1.3803

Total 1.1300e-
003

0.0209 7.8000e-
003

8.0000e-
005

3.1000e-
003

7.0000e-
005

3.1700e-
003

8.4000e-
004

7.0000e-
005

9.1000e-
004

0.0000 7.4702 7.4702 4.1000e-
004

0.0000 7.4806

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 8.2400e-
003

0.0000 8.2400e-
003

1.2500e-
003

0.0000 1.2500e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0331 0.3320 0.2175 3.9000e-
004

0.0166 0.0166 0.0154 0.0154 0.0000 33.9986 33.9986 9.6000e-
003

0.0000 34.2385

Total 0.0331 0.3320 0.2175 3.9000e-
004

8.2400e-
003

0.0166 0.0248 1.2500e-
003

0.0154 0.0167 0.0000 33.9986 33.9986 9.6000e-
003

0.0000 34.2385

Mitigated Construction On-Site
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3.2 Demolition - 2020

ROG NOx CO SO2 Fugitive 
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 4.4000e-
004

0.0204 2.6400e-
003

6.0000e-
005

1.4500e-
003

6.0000e-
005

1.5100e-
003

4.0000e-
004

6.0000e-
005

4.6000e-
004

0.0000 6.0908 6.0908 3.8000e-
004

0.0000 6.1003

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 6.9000e-
004

4.8000e-
004

5.1600e-
003

2.0000e-
005

1.6500e-
003

1.0000e-
005

1.6600e-
003

4.4000e-
004

1.0000e-
005

4.5000e-
004

0.0000 1.3794 1.3794 3.0000e-
005

0.0000 1.3803

Total 1.1300e-
003

0.0209 7.8000e-
003

8.0000e-
005

3.1000e-
003

7.0000e-
005

3.1700e-
003

8.4000e-
004

7.0000e-
005

9.1000e-
004

0.0000 7.4702 7.4702 4.1000e-
004

0.0000 7.4806

Mitigated Construction Off-Site

3.3 Grading - 2020

ROG NOx CO SO2 Fugitive 
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 0.1301 0.0000 0.1301 0.0540 0.0000 0.0540 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0778 0.9132 0.4860 1.0700e-
003

0.0370 0.0370 0.0341 0.0341 0.0000 94.2352 94.2352 0.0305 0.0000 94.9972

Total 0.0778 0.9132 0.4860 1.0700e-
003

0.1301 0.0370 0.1671 0.0540 0.0341 0.0880 0.0000 94.2352 94.2352 0.0305 0.0000 94.9972

Unmitigated Construction On-Site
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3.3 Grading - 2020

ROG NOx CO SO2 Fugitive 
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 1.9200e-
003

0.0886 0.0115 2.8000e-
004

6.3000e-
003

2.8000e-
004

6.5800e-
003

1.7300e-
003

2.7000e-
004

2.0000e-
003

0.0000 26.5022 26.5022 1.6600e-
003

0.0000 26.5437

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 1.3800e-
003

9.7000e-
004

0.0103 3.0000e-
005

3.3000e-
003

2.0000e-
005

3.3200e-
003

8.8000e-
004

2.0000e-
005

8.9000e-
004

0.0000 2.7588 2.7588 7.0000e-
005

0.0000 2.7605

Total 3.3000e-
003

0.0896 0.0218 3.1000e-
004

9.6000e-
003

3.0000e-
004

9.9000e-
003

2.6100e-
003

2.9000e-
004

2.8900e-
003

0.0000 29.2610 29.2610 1.7300e-
003

0.0000 29.3042

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 0.0586 0.0000 0.0586 0.0243 0.0000 0.0243 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0778 0.9132 0.4860 1.0700e-
003

0.0370 0.0370 0.0341 0.0341 0.0000 94.2351 94.2351 0.0305 0.0000 94.9971

Total 0.0778 0.9132 0.4860 1.0700e-
003

0.0586 0.0370 0.0956 0.0243 0.0341 0.0584 0.0000 94.2351 94.2351 0.0305 0.0000 94.9971

Mitigated Construction On-Site
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3.3 Grading - 2020

ROG NOx CO SO2 Fugitive 
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 1.9200e-
003

0.0886 0.0115 2.8000e-
004

6.3000e-
003

2.8000e-
004

6.5800e-
003

1.7300e-
003

2.7000e-
004

2.0000e-
003

0.0000 26.5022 26.5022 1.6600e-
003

0.0000 26.5437

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 1.3800e-
003

9.7000e-
004

0.0103 3.0000e-
005

3.3000e-
003

2.0000e-
005

3.3200e-
003

8.8000e-
004

2.0000e-
005

8.9000e-
004

0.0000 2.7588 2.7588 7.0000e-
005

0.0000 2.7605

Total 3.3000e-
003

0.0896 0.0218 3.1000e-
004

9.6000e-
003

3.0000e-
004

9.9000e-
003

2.6100e-
003

2.9000e-
004

2.8900e-
003

0.0000 29.2610 29.2610 1.7300e-
003

0.0000 29.3042

Mitigated Construction Off-Site

3.4 Building Construction - 2020

ROG NOx CO SO2 Fugitive 
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 0.1770 1.6020 1.4069 2.2500e-
003

0.0933 0.0933 0.0877 0.0877 0.0000 193.3943 193.3943 0.0472 0.0000 194.5739

Total 0.1770 1.6020 1.4069 2.2500e-
003

0.0933 0.0933 0.0877 0.0877 0.0000 193.3943 193.3943 0.0472 0.0000 194.5739

Unmitigated Construction On-Site
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3.4 Building Construction - 2020

ROG NOx CO SO2 Fugitive 
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 6.1700e-
003

0.2258 0.0442 5.6000e-
004

0.0137 1.2800e-
003

0.0150 3.9600e-
003

1.2200e-
003

5.1800e-
003

0.0000 53.3822 53.3822 4.2700e-
003

0.0000 53.4889

Worker 0.0288 0.0202 0.2153 6.4000e-
004

0.0688 4.2000e-
004

0.0693 0.0183 3.9000e-
004

0.0187 0.0000 57.5895 57.5895 1.4400e-
003

0.0000 57.6255

Total 0.0350 0.2460 0.2595 1.2000e-
003

0.0825 1.7000e-
003

0.0843 0.0222 1.6100e-
003

0.0239 0.0000 110.9717 110.9717 5.7100e-
003

0.0000 111.1144

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 0.1770 1.6020 1.4069 2.2500e-
003

0.0933 0.0933 0.0877 0.0877 0.0000 193.3941 193.3941 0.0472 0.0000 194.5736

Total 0.1770 1.6020 1.4069 2.2500e-
003

0.0933 0.0933 0.0877 0.0877 0.0000 193.3941 193.3941 0.0472 0.0000 194.5736

Mitigated Construction On-Site
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3.4 Building Construction - 2020

ROG NOx CO SO2 Fugitive 
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 6.1700e-
003

0.2258 0.0442 5.6000e-
004

0.0137 1.2800e-
003

0.0150 3.9600e-
003

1.2200e-
003

5.1800e-
003

0.0000 53.3822 53.3822 4.2700e-
003

0.0000 53.4889

Worker 0.0288 0.0202 0.2153 6.4000e-
004

0.0688 4.2000e-
004

0.0693 0.0183 3.9000e-
004

0.0187 0.0000 57.5895 57.5895 1.4400e-
003

0.0000 57.6255

Total 0.0350 0.2460 0.2595 1.2000e-
003

0.0825 1.7000e-
003

0.0843 0.0222 1.6100e-
003

0.0239 0.0000 110.9717 110.9717 5.7100e-
003

0.0000 111.1144

Mitigated Construction Off-Site

3.5 Paving - 2020

ROG NOx CO SO2 Fugitive 
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 0.0136 0.1407 0.1465 2.3000e-
004

7.5300e-
003

7.5300e-
003

6.9300e-
003

6.9300e-
003

0.0000 20.0282 20.0282 6.4800e-
003

0.0000 20.1902

Paving 8.2500e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0218 0.1407 0.1465 2.3000e-
004

7.5300e-
003

7.5300e-
003

6.9300e-
003

6.9300e-
003

0.0000 20.0282 20.0282 6.4800e-
003

0.0000 20.1902

Unmitigated Construction On-Site
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3.5 Paving - 2020

ROG NOx CO SO2 Fugitive 
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 6.9000e-
004

4.8000e-
004

5.1600e-
003

2.0000e-
005

1.6500e-
003

1.0000e-
005

1.6600e-
003

4.4000e-
004

1.0000e-
005

4.5000e-
004

0.0000 1.3794 1.3794 3.0000e-
005

0.0000 1.3803

Total 6.9000e-
004

4.8000e-
004

5.1600e-
003

2.0000e-
005

1.6500e-
003

1.0000e-
005

1.6600e-
003

4.4000e-
004

1.0000e-
005

4.5000e-
004

0.0000 1.3794 1.3794 3.0000e-
005

0.0000 1.3803

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 0.0136 0.1407 0.1465 2.3000e-
004

7.5300e-
003

7.5300e-
003

6.9300e-
003

6.9300e-
003

0.0000 20.0282 20.0282 6.4800e-
003

0.0000 20.1901

Paving 8.2500e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0218 0.1407 0.1465 2.3000e-
004

7.5300e-
003

7.5300e-
003

6.9300e-
003

6.9300e-
003

0.0000 20.0282 20.0282 6.4800e-
003

0.0000 20.1901

Mitigated Construction On-Site
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3.5 Paving - 2020

ROG NOx CO SO2 Fugitive 
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 6.9000e-
004

4.8000e-
004

5.1600e-
003

2.0000e-
005

1.6500e-
003

1.0000e-
005

1.6600e-
003

4.4000e-
004

1.0000e-
005

4.5000e-
004

0.0000 1.3794 1.3794 3.0000e-
005

0.0000 1.3803

Total 6.9000e-
004

4.8000e-
004

5.1600e-
003

2.0000e-
005

1.6500e-
003

1.0000e-
005

1.6600e-
003

4.4000e-
004

1.0000e-
005

4.5000e-
004

0.0000 1.3794 1.3794 3.0000e-
005

0.0000 1.3803

Mitigated Construction Off-Site

3.6 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
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 0.5126 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 2.4200e-
003

0.0168 0.0183 3.0000e-
005

1.1100e-
003

1.1100e-
003

1.1100e-
003

1.1100e-
003

0.0000 2.5533 2.5533 2.0000e-
004

0.0000 2.5582

Total 0.5150 0.0168 0.0183 3.0000e-
005

1.1100e-
003

1.1100e-
003

1.1100e-
003

1.1100e-
003

0.0000 2.5533 2.5533 2.0000e-
004

0.0000 2.5582

Unmitigated Construction On-Site
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3.6 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
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 6.9000e-
004

4.8000e-
004

5.1600e-
003

2.0000e-
005

1.6500e-
003

1.0000e-
005

1.6600e-
003

4.4000e-
004

1.0000e-
005

4.5000e-
004

0.0000 1.3794 1.3794 3.0000e-
005

0.0000 1.3803

Total 6.9000e-
004

4.8000e-
004

5.1600e-
003

2.0000e-
005

1.6500e-
003

1.0000e-
005

1.6600e-
003

4.4000e-
004

1.0000e-
005

4.5000e-
004

0.0000 1.3794 1.3794 3.0000e-
005

0.0000 1.3803

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 0.5126 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 2.4200e-
003

0.0168 0.0183 3.0000e-
005

1.1100e-
003

1.1100e-
003

1.1100e-
003

1.1100e-
003

0.0000 2.5533 2.5533 2.0000e-
004

0.0000 2.5582

Total 0.5150 0.0168 0.0183 3.0000e-
005

1.1100e-
003

1.1100e-
003

1.1100e-
003

1.1100e-
003

0.0000 2.5533 2.5533 2.0000e-
004

0.0000 2.5582

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.6 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
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 6.9000e-
004

4.8000e-
004

5.1600e-
003

2.0000e-
005

1.6500e-
003

1.0000e-
005

1.6600e-
003

4.4000e-
004

1.0000e-
005

4.5000e-
004

0.0000 1.3794 1.3794 3.0000e-
005

0.0000 1.3803

Total 6.9000e-
004

4.8000e-
004

5.1600e-
003

2.0000e-
005

1.6500e-
003

1.0000e-
005

1.6600e-
003

4.4000e-
004

1.0000e-
005

4.5000e-
004

0.0000 1.3794 1.3794 3.0000e-
005

0.0000 1.3803

Mitigated Construction Off-Site

CalEEMod Version: CalEEMod.2016.3.2 Date: 1/16/2019 8:27 AMPage 19 of 31

Riverside Woods-Lurin Residential Project - Riverside-South Coast County, Annual

Riverside Wood Road/Lurin Avenue Residential Project 

Appendix A

Page 19



ROG NOx CO SO2 Fugitive 
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 0.2688 2.3106 3.3812 0.0148 1.1201 0.0109 1.1309 0.3001 0.0102 0.3103 0.0000 1,370.400
0

1,370.400
0

0.0696 0.0000 1,372.140
4

Unmitigated 0.2688 2.3106 3.3812 0.0148 1.1201 0.0109 1.1309 0.3001 0.0102 0.3103 0.0000 1,370.400
0

1,370.400
0

0.0696 0.0000 1,372.140
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

City Park 2.65 31.85 23.44 28,165 28,165

Parking Lot 0.00 0.00 0.00

Single Family Housing 856.80 891.90 775.80 2,905,409 2,905,409

Total 859.45 923.75 799.24 2,933,574 2,933,574

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

City Park 16.60 8.40 6.90 33.00 48.00 19.00 66 28 6

Parking Lot 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

Single Family Housing 14.70 5.90 8.70 40.20 19.20 40.60 86 11 3

4.4 Fleet Mix
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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 tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 55.6458 55.6458 2.8600e-
003

5.9000e-
004

55.8938

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 204.3803 204.3803 0.0105 2.1700e-
003

205.2909

NaturalGas 
Mitigated

0.0149 0.1269 0.0540 8.1000e-
004

0.0103 0.0103 0.0103 0.0103 0.0000 146.9454 146.9454 2.8200e-
003

2.6900e-
003

147.8187

NaturalGas 
Unmitigated

0.0149 0.1269 0.0540 8.1000e-
004

0.0103 0.0103 0.0103 0.0103 0.0000 146.9454 146.9454 2.8200e-
003

2.6900e-
003

147.8187

5.1 Mitigation Measures Energy

Kilowatt Hours of Renewable Electricity Generated

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

City Park 0.542116 0.037578 0.185203 0.118503 0.016241 0.005141 0.017392 0.068695 0.001383 0.001183 0.004582 0.000945 0.001038

Parking Lot 0.542116 0.037578 0.185203 0.118503 0.016241 0.005141 0.017392 0.068695 0.001383 0.001183 0.004582 0.000945 0.001038

Single Family Housing 0.542116 0.037578 0.185203 0.118503 0.016241 0.005141 0.017392 0.068695 0.001383 0.001183 0.004582 0.000945 0.001038

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

City Park 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

Parking Lot 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

Single Family 
Housing

2.75365e
+006

0.0149 0.1269 0.0540 8.1000e-
004

0.0103 0.0103 0.0103 0.0103 0.0000 146.9454 146.9454 2.8200e-
003

2.6900e-
003

147.8187

Total 0.0149 0.1269 0.0540 8.1000e-
004

0.0103 0.0103 0.0103 0.0103 0.0000 146.9454 146.9454 2.8200e-
003

2.6900e-
003

147.8187

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

City Park 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

Parking Lot 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

Single Family 
Housing

2.75365e
+006

0.0149 0.1269 0.0540 8.1000e-
004

0.0103 0.0103 0.0103 0.0103 0.0000 146.9454 146.9454 2.8200e-
003

2.6900e-
003

147.8187

Total 0.0149 0.1269 0.0540 8.1000e-
004

0.0103 0.0103 0.0103 0.0103 0.0000 146.9454 146.9454 2.8200e-
003

2.6900e-
003

147.8187

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

City Park 0 0.0000 0.0000 0.0000 0.0000

Parking Lot 14420 3.6890 1.9000e-
004

4.0000e-
005

3.7055

Single Family 
Housing

784483 200.6913 0.0103 2.1400e-
003

201.5855

Total 204.3803 0.0105 2.1800e-
003

205.2909

Unmitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

City Park -193796 -49.5782 -0.0026 -0.0005 -49.7991

Parking Lot -179376 -45.8892 -0.0024 -0.0005 -46.0936

Single Family 
Housing

590687 151.1131 7.7700e-
003

1.6100e-
003

151.7864

Total 55.6458 2.8600e-
003

5.9000e-
004

55.8938

Mitigated
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Use only Natural Gas Hearths

6.1 Mitigation Measures Area

6.0 Area 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 tons/yr MT/yr

Mitigated 0.6704 0.0294 0.9394 1.7000e-
004

6.6400e-
003

6.6400e-
003

6.6400e-
003

6.6400e-
003

0.0000 23.1310 23.1310 1.8900e-
003

4.0000e-
004

23.2964

Unmitigated 0.6704 0.0294 0.9394 1.7000e-
004

6.6400e-
003

6.6400e-
003

6.6400e-
003

6.6400e-
003

0.0000 23.1310 23.1310 1.8900e-
003

4.0000e-
004

23.2964
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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

0.0513 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.5886 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 2.1800e-
003

0.0187 7.9400e-
003

1.2000e-
004

1.5100e-
003

1.5100e-
003

1.5100e-
003

1.5100e-
003

0.0000 21.6123 21.6123 4.1000e-
004

4.0000e-
004

21.7408

Landscaping 0.0283 0.0108 0.9315 5.0000e-
005

5.1300e-
003

5.1300e-
003

5.1300e-
003

5.1300e-
003

0.0000 1.5187 1.5187 1.4800e-
003

0.0000 1.5556

Total 0.6704 0.0294 0.9394 1.7000e-
004

6.6400e-
003

6.6400e-
003

6.6400e-
003

6.6400e-
003

0.0000 23.1310 23.1310 1.8900e-
003

4.0000e-
004

23.2964

Unmitigated
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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

0.0513 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.5886 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 2.1800e-
003

0.0187 7.9400e-
003

1.2000e-
004

1.5100e-
003

1.5100e-
003

1.5100e-
003

1.5100e-
003

0.0000 21.6123 21.6123 4.1000e-
004

4.0000e-
004

21.7408

Landscaping 0.0283 0.0108 0.9315 5.0000e-
005

5.1300e-
003

5.1300e-
003

5.1300e-
003

5.1300e-
003

0.0000 1.5187 1.5187 1.4800e-
003

0.0000 1.5556

Total 0.6704 0.0294 0.9394 1.7000e-
004

6.6400e-
003

6.6400e-
003

6.6400e-
003

6.6400e-
003

0.0000 23.1310 23.1310 1.8900e-
003

4.0000e-
004

23.2964

Mitigated
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Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 36.6417 0.1929 4.8800e-
003

42.9180

Unmitigated 36.6417 0.1929 4.8800e-
003

42.9180

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

City Park 0 / 
1.66807

4.7411 2.4000e-
004

5.0000e-
005

4.7622

Parking Lot 0 / 0 0.0000 0.0000 0.0000 0.0000

Single Family 
Housing

5.86386 / 
3.69678

31.9006 0.1926 4.8300e-
003

38.1558

Total 36.6417 0.1929 4.8800e-
003

42.9180

Unmitigated
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8.1 Mitigation Measures Waste

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

City Park 0 / 
1.66807

4.7411 2.4000e-
004

5.0000e-
005

4.7622

Parking Lot 0 / 0 0.0000 0.0000 0.0000 0.0000

Single Family 
Housing

5.86386 / 
3.69678

31.9006 0.1926 4.8300e-
003

38.1558

Total 36.6417 0.1929 4.8800e-
003

42.9180

Mitigated

8.0 Waste Detail
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Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 21.4135 1.2655 0.0000 53.0511

 Unmitigated 21.4135 1.2655 0.0000 53.0511

Category/Year

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

City Park 0.12 0.0244 1.4400e-
003

0.0000 0.0604

Parking Lot 0 0.0000 0.0000 0.0000 0.0000

Single Family 
Housing

105.37 21.3892 1.2641 0.0000 52.9907

Total 21.4135 1.2655 0.0000 53.0511

Unmitigated
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8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

City Park 0.12 0.0244 1.4400e-
003

0.0000 0.0604

Parking Lot 0 0.0000 0.0000 0.0000 0.0000

Single Family 
Housing

105.37 21.3892 1.2641 0.0000 52.9907

Total 21.4135 1.2655 0.0000 53.0511

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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11.0 Vegetation
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1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Parking Lot 103.00 Space 6.30 41,200.00 0

City Park 1.40 Acre 1.40 60,984.00 0

Single Family Housing 90.00 Dwelling Unit 11.40 162,000.00 257

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.4 28

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2021Operational Year

CO2 Intensity 
(lb/MWhr)

564 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Riverside Woods-Lurin Residential Project
Riverside-South Coast County, Summer
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Project Characteristics - CO2 intensity factor fir 2016 as per the SCE/EEI Sustaiability Template - Section
https://www.edison.com/content/dam/eix/documents/investors/corporate_responsibility/eix-esg-pilot-quantitative-section-sce.xlsx

Land Use - Total Project size=20.1 acres
90 lots @ 5,500 sf/lot
1.4 acre for common area
6.3 acres for 103 parking spotd and internal roadways

Construction Phase - Assumes a 1-year construction schedule as per the client information in 2020

Off-road Equipment - 

Off-road Equipment - 

Off-road Equipment - 

Off-road Equipment - TLB replaced with larger crawler tractor

Off-road Equipment - 

Demolition - 

Grading - 5,846 fill required as per the grading plan

Woodstoves - Assumes no wood stoves and only natural-fired fireplaces

Construction Off-road Equipment Mitigation - 

Mobile Land Use Mitigation - 

Area Mitigation - 

Energy Mitigation - Estimated solar generated as per the 2019 California Building Standards

Water Mitigation - 
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstDustMitigation WaterUnpavedRoadMoistureContent 0 12

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15

tblConstructionPhase NumDays 300.00 167.00

tblFireplaces FireplaceWoodMass 1,019.20 0.00

tblFireplaces NumberGas 76.50 90.00

tblFireplaces NumberNoFireplace 9.00 90.00

tblFireplaces NumberWood 4.50 0.00

tblGrading AcresOfGrading 105.00 75.00

tblLandUse LotAcreage 0.93 6.30

tblLandUse LotAcreage 29.22 11.40

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 0.00

tblProjectCharacteristics CO2IntensityFactor 702.44 564

tblTripsAndVMT HaulingTripNumber 0.00 731.00

tblWoodstoves NumberCatalytic 4.50 0.00

tblWoodstoves NumberNoncatalytic 4.50 0.00

tblWoodstoves WoodstoveDayYear 25.00 0.00

tblWoodstoves WoodstoveWoodMass 999.60 0.00
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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

2020 51.5751 66.7124 33.9172 0.0923 9.3232 2.4887 11.8119 3.7726 2.2903 6.0629 0.0000 9,113.683
6

9,113.683
6

2.3627 0.0000 9,172.750
1

Maximum 51.5751 66.7124 33.9172 0.0923 9.3232 2.4887 11.8119 3.7726 2.2903 6.0629 0.0000 9,113.683
6

9,113.683
6

2.3627 0.0000 9,172.750
1

Unmitigated 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 lb/day lb/day

2020 51.5751 66.7124 33.9172 0.0923 4.5528 2.4887 7.0415 1.7946 2.2903 4.0848 0.0000 9,113.683
6

9,113.683
6

2.3627 0.0000 9,172.750
1

Maximum 51.5751 66.7124 33.9172 0.0923 4.5528 2.4887 7.0415 1.7946 2.2903 4.0848 0.0000 9,113.683
6

9,113.683
6

2.3627 0.0000 9,172.750
1

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 51.17 0.00 40.39 52.43 0.00 32.63 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 3.9074 1.5789 8.0872 9.9200e-
003

0.1618 0.1618 0.1618 0.1618 0.0000 1,919.274
9

1,919.274
9

0.0496 0.0349 1,930.926
0

Energy 0.0814 0.6953 0.2959 4.4400e-
003

0.0562 0.0562 0.0562 0.0562 887.5596 887.5596 0.0170 0.0163 892.8339

Mobile 1.8626 13.3571 22.3252 0.0923 6.6955 0.0636 6.7591 1.7915 0.0597 1.8512 9,409.909
3

9,409.909
3

0.4516 9,421.198
9

Total 5.8513 15.6313 30.7083 0.1066 6.6955 0.2816 6.9771 1.7915 0.2777 2.0692 0.0000 12,216.74
37

12,216.74
37

0.5182 0.0512 12,244.95
88

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 3.9074 1.5789 8.0872 9.9200e-
003

0.1618 0.1618 0.1618 0.1618 0.0000 1,919.274
9

1,919.274
9

0.0496 0.0349 1,930.926
0

Energy 0.0814 0.6953 0.2959 4.4400e-
003

0.0562 0.0562 0.0562 0.0562 887.5596 887.5596 0.0170 0.0163 892.8339

Mobile 1.8626 13.3571 22.3252 0.0923 6.6955 0.0636 6.7591 1.7915 0.0597 1.8512 9,409.909
3

9,409.909
3

0.4516 9,421.198
9

Total 5.8513 15.6313 30.7083 0.1066 6.6955 0.2816 6.9771 1.7915 0.2777 2.0692 0.0000 12,216.74
37

12,216.74
37

0.5182 0.0512 12,244.95
88

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 Demolition Demolition 1/2/2020 1/29/2020 5 20

2 Grading Grading 1/30/2020 3/11/2020 5 30

3 Building Construction Building Construction 3/12/2020 10/31/2020 5 167

4 Paving Paving 11/1/2020 11/27/2020 5 20

5 Architectural Coating Architectural Coating 11/28/2020 12/25/2020 5 20

OffRoad Equipment

ROG NOx 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: 328,050; Residential Outdoor: 109,350; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 2,472 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 75

Acres of Paving: 6.3
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Demolition Excavators 3 8.00 158 0.38

Demolition Rubber Tired Dozers 2 8.00 247 0.40

Grading Crawler Tractors 2 8.00 212 0.43

Grading Excavators 2 8.00 158 0.38

Grading Graders 1 8.00 187 0.41

Grading Rubber Tired Dozers 1 8.00 247 0.40

Grading Scrapers 2 8.00 367 0.48

Grading Tractors/Loaders/Backhoes 0 8.00 97 0.37

Building Construction Cranes 1 7.00 231 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Paving Pavers 2 8.00 130 0.42

Paving Paving Equipment 2 8.00 132 0.36

Paving Rollers 2 8.00 80 0.38

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT
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3.2 Demolition - 2020

ROG NOx CO SO2 Fugitive 
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 1.8301 0.0000 1.8301 0.2771 0.0000 0.2771 0.0000 0.0000

Off-Road 3.3121 33.2010 21.7532 0.0388 1.6587 1.6587 1.5419 1.5419 3,747.704
9

3,747.704
9

1.0580 3,774.153
6

Total 3.3121 33.2010 21.7532 0.0388 1.8301 1.6587 3.4888 0.2771 1.5419 1.8190 3,747.704
9

3,747.704
9

1.0580 3,774.153
6

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Water Exposed Area

Water Unpaved Roads

Reduce Vehicle Speed on Unpaved Roads

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

Demolition 6 15.00 0.00 168.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 8 20.00 0.00 731.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 75.00 26.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Demolition - 2020

ROG NOx CO SO2 Fugitive 
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 0.0432 1.9890 0.2454 6.4000e-
003

0.1470 6.3400e-
003

0.1533 0.0403 6.0600e-
003

0.0464 678.5245 678.5245 0.0404 679.5354

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

Worker 0.0763 0.0451 0.6048 1.6600e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.3000e-
004

0.0454 165.2392 165.2392 4.2400e-
003

165.3451

Total 0.1195 2.0341 0.8502 8.0600e-
003

0.3146 7.3600e-
003

0.3220 0.0848 6.9900e-
003

0.0918 843.7637 843.7637 0.0447 844.8805

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 lb/day lb/day

Fugitive Dust 0.8236 0.0000 0.8236 0.1247 0.0000 0.1247 0.0000 0.0000

Off-Road 3.3121 33.2010 21.7532 0.0388 1.6587 1.6587 1.5419 1.5419 0.0000 3,747.704
9

3,747.704
9

1.0580 3,774.153
6

Total 3.3121 33.2010 21.7532 0.0388 0.8236 1.6587 2.4823 0.1247 1.5419 1.6666 0.0000 3,747.704
9

3,747.704
9

1.0580 3,774.153
6

Mitigated Construction On-Site
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3.2 Demolition - 2020

ROG NOx CO SO2 Fugitive 
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 0.0432 1.9890 0.2454 6.4000e-
003

0.1470 6.3400e-
003

0.1533 0.0403 6.0600e-
003

0.0464 678.5245 678.5245 0.0404 679.5354

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

Worker 0.0763 0.0451 0.6048 1.6600e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.3000e-
004

0.0454 165.2392 165.2392 4.2400e-
003

165.3451

Total 0.1195 2.0341 0.8502 8.0600e-
003

0.3146 7.3600e-
003

0.3220 0.0848 6.9900e-
003

0.0918 843.7637 843.7637 0.0447 844.8805

Mitigated Construction Off-Site

3.3 Grading - 2020

ROG NOx CO SO2 Fugitive 
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 8.6733 0.0000 8.6733 3.5965 0.0000 3.5965 0.0000 0.0000

Off-Road 5.1888 60.8826 32.3988 0.0715 2.4690 2.4690 2.2714 2.2714 6,925.105
1

6,925.105
1

2.2397 6,981.098
1

Total 5.1888 60.8826 32.3988 0.0715 8.6733 2.4690 11.1423 3.5965 2.2714 5.8679 6,925.105
1

6,925.105
1

2.2397 6,981.098
1

Unmitigated Construction On-Site
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3.3 Grading - 2020

ROG NOx CO SO2 Fugitive 
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 0.1253 5.7697 0.7119 0.0186 0.4263 0.0184 0.4447 0.1169 0.0176 0.1344 1,968.259
6

1,968.259
6

0.1173 1,971.192
0

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

Worker 0.1018 0.0602 0.8064 2.2100e-
003

0.2236 1.3500e-
003

0.2249 0.0593 1.2500e-
003

0.0605 220.3189 220.3189 5.6500e-
003

220.4601

Total 0.2271 5.8299 1.5183 0.0208 0.6498 0.0197 0.6696 0.1761 0.0188 0.1950 2,188.578
5

2,188.578
5

0.1230 2,191.652
1

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 lb/day lb/day

Fugitive Dust 3.9030 0.0000 3.9030 1.6184 0.0000 1.6184 0.0000 0.0000

Off-Road 5.1888 60.8826 32.3988 0.0715 2.4690 2.4690 2.2714 2.2714 0.0000 6,925.105
1

6,925.105
1

2.2397 6,981.098
1

Total 5.1888 60.8826 32.3988 0.0715 3.9030 2.4690 6.3720 1.6184 2.2714 3.8899 0.0000 6,925.105
1

6,925.105
1

2.2397 6,981.098
1

Mitigated Construction On-Site
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3.3 Grading - 2020

ROG NOx CO SO2 Fugitive 
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 0.1253 5.7697 0.7119 0.0186 0.4263 0.0184 0.4447 0.1169 0.0176 0.1344 1,968.259
6

1,968.259
6

0.1173 1,971.192
0

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

Worker 0.1018 0.0602 0.8064 2.2100e-
003

0.2236 1.3500e-
003

0.2249 0.0593 1.2500e-
003

0.0605 220.3189 220.3189 5.6500e-
003

220.4601

Total 0.2271 5.8299 1.5183 0.0208 0.6498 0.0197 0.6696 0.1761 0.0188 0.1950 2,188.578
5

2,188.578
5

0.1230 2,191.652
1

Mitigated Construction Off-Site

3.4 Building Construction - 2020

ROG NOx CO SO2 Fugitive 
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 2.1198 19.1860 16.8485 0.0269 1.1171 1.1171 1.0503 1.0503 2,553.063
1

2,553.063
1

0.6229 2,568.634
5

Total 2.1198 19.1860 16.8485 0.0269 1.1171 1.1171 1.0503 1.0503 2,553.063
1

2,553.063
1

0.6229 2,568.634
5

Unmitigated Construction On-Site
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3.4 Building Construction - 2020

ROG NOx CO SO2 Fugitive 
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

Vendor 0.0725 2.6752 0.4894 6.7900e-
003

0.1665 0.0152 0.1817 0.0479 0.0146 0.0625 716.0164 716.0164 0.0537 717.3590

Worker 0.3817 0.2257 3.0241 8.3000e-
003

0.8383 5.0800e-
003

0.8434 0.2223 4.6700e-
003

0.2270 826.1959 826.1959 0.0212 826.7253

Total 0.4541 2.9009 3.5135 0.0151 1.0048 0.0203 1.0251 0.2703 0.0192 0.2895 1,542.212
3

1,542.212
3

0.0749 1,544.084
4

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 lb/day lb/day

Off-Road 2.1198 19.1860 16.8485 0.0269 1.1171 1.1171 1.0503 1.0503 0.0000 2,553.063
1

2,553.063
1

0.6229 2,568.634
5

Total 2.1198 19.1860 16.8485 0.0269 1.1171 1.1171 1.0503 1.0503 0.0000 2,553.063
1

2,553.063
1

0.6229 2,568.634
5

Mitigated Construction On-Site
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3.4 Building Construction - 2020

ROG NOx CO SO2 Fugitive 
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

Vendor 0.0725 2.6752 0.4894 6.7900e-
003

0.1665 0.0152 0.1817 0.0479 0.0146 0.0625 716.0164 716.0164 0.0537 717.3590

Worker 0.3817 0.2257 3.0241 8.3000e-
003

0.8383 5.0800e-
003

0.8434 0.2223 4.6700e-
003

0.2270 826.1959 826.1959 0.0212 826.7253

Total 0.4541 2.9009 3.5135 0.0151 1.0048 0.0203 1.0251 0.2703 0.0192 0.2895 1,542.212
3

1,542.212
3

0.0749 1,544.084
4

Mitigated Construction Off-Site

3.5 Paving - 2020

ROG NOx CO SO2 Fugitive 
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 1.3566 14.0656 14.6521 0.0228 0.7528 0.7528 0.6926 0.6926 2,207.733
4

2,207.733
4

0.7140 2,225.584
1

Paving 0.8253 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 2.1819 14.0656 14.6521 0.0228 0.7528 0.7528 0.6926 0.6926 2,207.733
4

2,207.733
4

0.7140 2,225.584
1

Unmitigated Construction On-Site
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3.5 Paving - 2020

ROG NOx CO SO2 Fugitive 
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

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

Worker 0.0763 0.0451 0.6048 1.6600e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.3000e-
004

0.0454 165.2392 165.2392 4.2400e-
003

165.3451

Total 0.0763 0.0451 0.6048 1.6600e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.3000e-
004

0.0454 165.2392 165.2392 4.2400e-
003

165.3451

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 lb/day lb/day

Off-Road 1.3566 14.0656 14.6521 0.0228 0.7528 0.7528 0.6926 0.6926 0.0000 2,207.733
4

2,207.733
4

0.7140 2,225.584
1

Paving 0.8253 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 2.1819 14.0656 14.6521 0.0228 0.7528 0.7528 0.6926 0.6926 0.0000 2,207.733
4

2,207.733
4

0.7140 2,225.584
1

Mitigated Construction On-Site
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3.5 Paving - 2020

ROG NOx CO SO2 Fugitive 
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

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

Worker 0.0763 0.0451 0.6048 1.6600e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.3000e-
004

0.0454 165.2392 165.2392 4.2400e-
003

165.3451

Total 0.0763 0.0451 0.6048 1.6600e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.3000e-
004

0.0454 165.2392 165.2392 4.2400e-
003

165.3451

Mitigated Construction Off-Site

3.6 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
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 51.2566 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2422 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 281.4481 281.4481 0.0218 281.9928

Total 51.4988 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 281.4481 281.4481 0.0218 281.9928

Unmitigated Construction On-Site
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3.6 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
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

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

Worker 0.0763 0.0451 0.6048 1.6600e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.3000e-
004

0.0454 165.2392 165.2392 4.2400e-
003

165.3451

Total 0.0763 0.0451 0.6048 1.6600e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.3000e-
004

0.0454 165.2392 165.2392 4.2400e-
003

165.3451

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 lb/day lb/day

Archit. Coating 51.2566 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2422 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 0.0000 281.4481 281.4481 0.0218 281.9928

Total 51.4988 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 0.0000 281.4481 281.4481 0.0218 281.9928

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.6 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
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

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

Worker 0.0763 0.0451 0.6048 1.6600e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.3000e-
004

0.0454 165.2392 165.2392 4.2400e-
003

165.3451

Total 0.0763 0.0451 0.6048 1.6600e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.3000e-
004

0.0454 165.2392 165.2392 4.2400e-
003

165.3451

Mitigated Construction Off-Site
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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 lb/day lb/day

Mitigated 1.8626 13.3571 22.3252 0.0923 6.6955 0.0636 6.7591 1.7915 0.0597 1.8512 9,409.909
3

9,409.909
3

0.4516 9,421.198
9

Unmitigated 1.8626 13.3571 22.3252 0.0923 6.6955 0.0636 6.7591 1.7915 0.0597 1.8512 9,409.909
3

9,409.909
3

0.4516 9,421.198
9

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

City Park 2.65 31.85 23.44 28,165 28,165

Parking Lot 0.00 0.00 0.00

Single Family Housing 856.80 891.90 775.80 2,905,409 2,905,409

Total 859.45 923.75 799.24 2,933,574 2,933,574

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

City Park 16.60 8.40 6.90 33.00 48.00 19.00 66 28 6

Parking Lot 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

Single Family Housing 14.70 5.90 8.70 40.20 19.20 40.60 86 11 3

4.4 Fleet Mix
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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

0.0814 0.6953 0.2959 4.4400e-
003

0.0562 0.0562 0.0562 0.0562 887.5596 887.5596 0.0170 0.0163 892.8339

NaturalGas 
Unmitigated

0.0814 0.6953 0.2959 4.4400e-
003

0.0562 0.0562 0.0562 0.0562 887.5596 887.5596 0.0170 0.0163 892.8339

5.1 Mitigation Measures Energy

Kilowatt Hours of Renewable Electricity Generated

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

City Park 0.542116 0.037578 0.185203 0.118503 0.016241 0.005141 0.017392 0.068695 0.001383 0.001183 0.004582 0.000945 0.001038

Parking Lot 0.542116 0.037578 0.185203 0.118503 0.016241 0.005141 0.017392 0.068695 0.001383 0.001183 0.004582 0.000945 0.001038

Single Family Housing 0.542116 0.037578 0.185203 0.118503 0.016241 0.005141 0.017392 0.068695 0.001383 0.001183 0.004582 0.000945 0.001038

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

City Park 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

Parking Lot 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

Single Family 
Housing

7544.26 0.0814 0.6953 0.2959 4.4400e-
003

0.0562 0.0562 0.0562 0.0562 887.5596 887.5596 0.0170 0.0163 892.8339

Total 0.0814 0.6953 0.2959 4.4400e-
003

0.0562 0.0562 0.0562 0.0562 887.5596 887.5596 0.0170 0.0163 892.8339

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

City Park 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

Parking Lot 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

Single Family 
Housing

7.54426 0.0814 0.6953 0.2959 4.4400e-
003

0.0562 0.0562 0.0562 0.0562 887.5596 887.5596 0.0170 0.0163 892.8339

Total 0.0814 0.6953 0.2959 4.4400e-
003

0.0562 0.0562 0.0562 0.0562 887.5596 887.5596 0.0170 0.0163 892.8339

Mitigated
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Use only Natural Gas Hearths

6.1 Mitigation Measures Area

6.0 Area 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

Mitigated 3.9074 1.5789 8.0872 9.9200e-
003

0.1618 0.1618 0.1618 0.1618 0.0000 1,919.274
9

1,919.274
9

0.0496 0.0349 1,930.926
0

Unmitigated 3.9074 1.5789 8.0872 9.9200e-
003

0.1618 0.1618 0.1618 0.1618 0.0000 1,919.274
9

1,919.274
9

0.0496 0.0349 1,930.926
0
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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

0.2809 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

3.2253 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.1747 1.4929 0.6353 9.5300e-
003

0.1207 0.1207 0.1207 0.1207 0.0000 1,905.882
4

1,905.882
4

0.0365 0.0349 1,917.208
1

Landscaping 0.2265 0.0860 7.4520 3.9000e-
004

0.0411 0.0411 0.0411 0.0411 13.3926 13.3926 0.0130 13.7180

Total 3.9074 1.5789 8.0872 9.9200e-
003

0.1618 0.1618 0.1618 0.1618 0.0000 1,919.274
9

1,919.274
9

0.0496 0.0349 1,930.926
0

Unmitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste 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

0.2809 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

3.2253 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.1747 1.4929 0.6353 9.5300e-
003

0.1207 0.1207 0.1207 0.1207 0.0000 1,905.882
4

1,905.882
4

0.0365 0.0349 1,917.208
1

Landscaping 0.2265 0.0860 7.4520 3.9000e-
004

0.0411 0.0411 0.0411 0.0411 13.3926 13.3926 0.0130 13.7180

Total 3.9074 1.5789 8.0872 9.9200e-
003

0.1618 0.1618 0.1618 0.1618 0.0000 1,919.274
9

1,919.274
9

0.0496 0.0349 1,930.926
0

Mitigated

9.0 Operational Offroad

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

10.0 Stationary Equipment
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11.0 Vegetation

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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1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Parking Lot 103.00 Space 6.30 41,200.00 0

City Park 1.40 Acre 1.40 60,984.00 0

Single Family Housing 90.00 Dwelling Unit 11.40 162,000.00 257

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.4 28

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2021Operational Year

CO2 Intensity 
(lb/MWhr)

564 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Riverside Woods-Lurin Residential Project
Riverside-South Coast County, Winter
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Project Characteristics - CO2 intensity factor fir 2016 as per the SCE/EEI Sustaiability Template - Section
https://www.edison.com/content/dam/eix/documents/investors/corporate_responsibility/eix-esg-pilot-quantitative-section-sce.xlsx

Land Use - Total Project size=20.1 acres
90 lots @ 5,500 sf/lot
1.4 acre for common area
6.3 acres for 103 parking spotd and internal roadways

Construction Phase - Assumes a 1-year construction schedule as per the client information in 2020

Off-road Equipment - 

Off-road Equipment - 

Off-road Equipment - 

Off-road Equipment - TLB replaced with larger crawler tractor

Off-road Equipment - 

Demolition - 

Grading - 5,846 fill required as per the grading plan

Woodstoves - Assumes no wood stoves and only natural-fired fireplaces

Construction Off-road Equipment Mitigation - 

Mobile Land Use Mitigation - 

Area Mitigation - 

Energy Mitigation - Estimated solar generated as per the 2019 California Building Standards

Water Mitigation - 
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstDustMitigation WaterUnpavedRoadMoistureContent 0 12

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15

tblConstructionPhase NumDays 300.00 167.00

tblFireplaces FireplaceWoodMass 1,019.20 0.00

tblFireplaces NumberGas 76.50 90.00

tblFireplaces NumberNoFireplace 9.00 90.00

tblFireplaces NumberWood 4.50 0.00

tblGrading AcresOfGrading 105.00 75.00

tblLandUse LotAcreage 0.93 6.30

tblLandUse LotAcreage 29.22 11.40

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 0.00

tblProjectCharacteristics CO2IntensityFactor 702.44 564

tblTripsAndVMT HaulingTripNumber 0.00 731.00

tblWoodstoves NumberCatalytic 4.50 0.00

tblWoodstoves NumberNoncatalytic 4.50 0.00

tblWoodstoves WoodstoveDayYear 25.00 0.00

tblWoodstoves WoodstoveWoodMass 999.60 0.00
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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

2020 51.5735 66.7650 33.8850 0.0916 9.3232 2.4890 11.8121 3.7726 2.2905 6.0632 0.0000 9,041.768
1

9,041.768
1

2.3730 0.0000 9,101.093
6

Maximum 51.5735 66.7650 33.8850 0.0916 9.3232 2.4890 11.8121 3.7726 2.2905 6.0632 0.0000 9,041.768
1

9,041.768
1

2.3730 0.0000 9,101.093
6

Unmitigated 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 lb/day lb/day

2020 51.5735 66.7650 33.8850 0.0916 4.5528 2.4890 7.0418 1.7946 2.2905 4.0851 0.0000 9,041.768
1

9,041.768
1

2.3730 0.0000 9,101.093
5

Maximum 51.5735 66.7650 33.8850 0.0916 4.5528 2.4890 7.0418 1.7946 2.2905 4.0851 0.0000 9,041.768
1

9,041.768
1

2.3730 0.0000 9,101.093
5

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 51.17 0.00 40.39 52.43 0.00 32.62 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 3.9074 1.5789 8.0872 9.9200e-
003

0.1618 0.1618 0.1618 0.1618 0.0000 1,919.274
9

1,919.274
9

0.0496 0.0349 1,930.926
0

Energy 0.0814 0.6953 0.2959 4.4400e-
003

0.0562 0.0562 0.0562 0.0562 887.5596 887.5596 0.0170 0.0163 892.8339

Mobile 1.5817 13.3793 19.3037 0.0851 6.6955 0.0642 6.7598 1.7915 0.0603 1.8518 8,690.082
7

8,690.082
7

0.4652 8,701.711
7

Total 5.5704 15.6535 27.6868 0.0995 6.6955 0.2822 6.9778 1.7915 0.2783 2.0698 0.0000 11,496.91
71

11,496.91
71

0.5317 0.0512 11,525.47
17

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 3.9074 1.5789 8.0872 9.9200e-
003

0.1618 0.1618 0.1618 0.1618 0.0000 1,919.274
9

1,919.274
9

0.0496 0.0349 1,930.926
0

Energy 0.0814 0.6953 0.2959 4.4400e-
003

0.0562 0.0562 0.0562 0.0562 887.5596 887.5596 0.0170 0.0163 892.8339

Mobile 1.5817 13.3793 19.3037 0.0851 6.6955 0.0642 6.7598 1.7915 0.0603 1.8518 8,690.082
7

8,690.082
7

0.4652 8,701.711
7

Total 5.5704 15.6535 27.6868 0.0995 6.6955 0.2822 6.9778 1.7915 0.2783 2.0698 0.0000 11,496.91
71

11,496.91
71

0.5317 0.0512 11,525.47
17

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 Demolition Demolition 1/2/2020 1/29/2020 5 20

2 Grading Grading 1/30/2020 3/11/2020 5 30

3 Building Construction Building Construction 3/12/2020 10/31/2020 5 167

4 Paving Paving 11/1/2020 11/27/2020 5 20

5 Architectural Coating Architectural Coating 11/28/2020 12/25/2020 5 20

OffRoad Equipment

ROG NOx 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: 328,050; Residential Outdoor: 109,350; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 2,472 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 75

Acres of Paving: 6.3
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Demolition Excavators 3 8.00 158 0.38

Demolition Rubber Tired Dozers 2 8.00 247 0.40

Grading Crawler Tractors 2 8.00 212 0.43

Grading Excavators 2 8.00 158 0.38

Grading Graders 1 8.00 187 0.41

Grading Rubber Tired Dozers 1 8.00 247 0.40

Grading Scrapers 2 8.00 367 0.48

Grading Tractors/Loaders/Backhoes 0 8.00 97 0.37

Building Construction Cranes 1 7.00 231 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Paving Pavers 2 8.00 130 0.42

Paving Paving Equipment 2 8.00 132 0.36

Paving Rollers 2 8.00 80 0.38

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT
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3.2 Demolition - 2020

ROG NOx CO SO2 Fugitive 
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 1.8301 0.0000 1.8301 0.2771 0.0000 0.2771 0.0000 0.0000

Off-Road 3.3121 33.2010 21.7532 0.0388 1.6587 1.6587 1.5419 1.5419 3,747.704
9

3,747.704
9

1.0580 3,774.153
6

Total 3.3121 33.2010 21.7532 0.0388 1.8301 1.6587 3.4888 0.2771 1.5419 1.8190 3,747.704
9

3,747.704
9

1.0580 3,774.153
6

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Water Exposed Area

Water Unpaved Roads

Reduce Vehicle Speed on Unpaved Roads

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

Demolition 6 15.00 0.00 168.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 8 20.00 0.00 731.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 75.00 26.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Demolition - 2020

ROG NOx CO SO2 Fugitive 
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 0.0454 2.0064 0.2874 6.2400e-
003

0.1470 6.4300e-
003

0.1534 0.0403 6.1500e-
003

0.0464 661.5486 661.5486 0.0443 662.6551

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

Worker 0.0748 0.0467 0.4893 1.4900e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.3000e-
004

0.0454 148.2354 148.2354 3.6800e-
003

148.3274

Total 0.1202 2.0531 0.7767 7.7300e-
003

0.3146 7.4500e-
003

0.3221 0.0848 7.0800e-
003

0.0918 809.7839 809.7839 0.0479 810.9825

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 lb/day lb/day

Fugitive Dust 0.8236 0.0000 0.8236 0.1247 0.0000 0.1247 0.0000 0.0000

Off-Road 3.3121 33.2010 21.7532 0.0388 1.6587 1.6587 1.5419 1.5419 0.0000 3,747.704
9

3,747.704
9

1.0580 3,774.153
6

Total 3.3121 33.2010 21.7532 0.0388 0.8236 1.6587 2.4823 0.1247 1.5419 1.6666 0.0000 3,747.704
9

3,747.704
9

1.0580 3,774.153
6

Mitigated Construction On-Site
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3.2 Demolition - 2020

ROG NOx CO SO2 Fugitive 
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 0.0454 2.0064 0.2874 6.2400e-
003

0.1470 6.4300e-
003

0.1534 0.0403 6.1500e-
003

0.0464 661.5486 661.5486 0.0443 662.6551

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

Worker 0.0748 0.0467 0.4893 1.4900e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.3000e-
004

0.0454 148.2354 148.2354 3.6800e-
003

148.3274

Total 0.1202 2.0531 0.7767 7.7300e-
003

0.3146 7.4500e-
003

0.3221 0.0848 7.0800e-
003

0.0918 809.7839 809.7839 0.0479 810.9825

Mitigated Construction Off-Site

3.3 Grading - 2020

ROG NOx CO SO2 Fugitive 
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 8.6733 0.0000 8.6733 3.5965 0.0000 3.5965 0.0000 0.0000

Off-Road 5.1888 60.8826 32.3988 0.0715 2.4690 2.4690 2.2714 2.2714 6,925.105
1

6,925.105
1

2.2397 6,981.098
1

Total 5.1888 60.8826 32.3988 0.0715 8.6733 2.4690 11.1423 3.5965 2.2714 5.8679 6,925.105
1

6,925.105
1

2.2397 6,981.098
1

Unmitigated Construction On-Site
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3.3 Grading - 2020

ROG NOx CO SO2 Fugitive 
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 0.1318 5.8201 0.8338 0.0181 0.4263 0.0186 0.4449 0.1169 0.0178 0.1347 1,919.015
9

1,919.015
9

0.1284 1,922.225
6

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

Worker 0.0997 0.0623 0.6524 1.9800e-
003

0.2236 1.3500e-
003

0.2249 0.0593 1.2500e-
003

0.0605 197.6472 197.6472 4.9100e-
003

197.7699

Total 0.2315 5.8824 1.4861 0.0201 0.6498 0.0200 0.6698 0.1761 0.0191 0.1952 2,116.663
0

2,116.663
0

0.1333 2,119.995
5

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 lb/day lb/day

Fugitive Dust 3.9030 0.0000 3.9030 1.6184 0.0000 1.6184 0.0000 0.0000

Off-Road 5.1888 60.8826 32.3988 0.0715 2.4690 2.4690 2.2714 2.2714 0.0000 6,925.105
1

6,925.105
1

2.2397 6,981.098
1

Total 5.1888 60.8826 32.3988 0.0715 3.9030 2.4690 6.3720 1.6184 2.2714 3.8899 0.0000 6,925.105
1

6,925.105
1

2.2397 6,981.098
1

Mitigated Construction On-Site
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3.3 Grading - 2020

ROG NOx CO SO2 Fugitive 
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 0.1318 5.8201 0.8338 0.0181 0.4263 0.0186 0.4449 0.1169 0.0178 0.1347 1,919.015
9

1,919.015
9

0.1284 1,922.225
6

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

Worker 0.0997 0.0623 0.6524 1.9800e-
003

0.2236 1.3500e-
003

0.2249 0.0593 1.2500e-
003

0.0605 197.6472 197.6472 4.9100e-
003

197.7699

Total 0.2315 5.8824 1.4861 0.0201 0.6498 0.0200 0.6698 0.1761 0.0191 0.1952 2,116.663
0

2,116.663
0

0.1333 2,119.995
5

Mitigated Construction Off-Site

3.4 Building Construction - 2020

ROG NOx CO SO2 Fugitive 
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 2.1198 19.1860 16.8485 0.0269 1.1171 1.1171 1.0503 1.0503 2,553.063
1

2,553.063
1

0.6229 2,568.634
5

Total 2.1198 19.1860 16.8485 0.0269 1.1171 1.1171 1.0503 1.0503 2,553.063
1

2,553.063
1

0.6229 2,568.634
5

Unmitigated Construction On-Site
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3.4 Building Construction - 2020

ROG NOx CO SO2 Fugitive 
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

Vendor 0.0764 2.6612 0.5730 6.5400e-
003

0.1665 0.0154 0.1819 0.0479 0.0147 0.0627 689.1112 689.1112 0.0598 690.6052

Worker 0.3738 0.2335 2.4463 7.4400e-
003

0.8383 5.0800e-
003

0.8434 0.2223 4.6700e-
003

0.2270 741.1769 741.1769 0.0184 741.6371

Total 0.4502 2.8947 3.0193 0.0140 1.0048 0.0205 1.0253 0.2703 0.0194 0.2897 1,430.288
0

1,430.288
0

0.0782 1,432.242
3

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 lb/day lb/day

Off-Road 2.1198 19.1860 16.8485 0.0269 1.1171 1.1171 1.0503 1.0503 0.0000 2,553.063
1

2,553.063
1

0.6229 2,568.634
5

Total 2.1198 19.1860 16.8485 0.0269 1.1171 1.1171 1.0503 1.0503 0.0000 2,553.063
1

2,553.063
1

0.6229 2,568.634
5

Mitigated Construction On-Site
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3.4 Building Construction - 2020

ROG NOx CO SO2 Fugitive 
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

Vendor 0.0764 2.6612 0.5730 6.5400e-
003

0.1665 0.0154 0.1819 0.0479 0.0147 0.0627 689.1112 689.1112 0.0598 690.6052

Worker 0.3738 0.2335 2.4463 7.4400e-
003

0.8383 5.0800e-
003

0.8434 0.2223 4.6700e-
003

0.2270 741.1769 741.1769 0.0184 741.6371

Total 0.4502 2.8947 3.0193 0.0140 1.0048 0.0205 1.0253 0.2703 0.0194 0.2897 1,430.288
0

1,430.288
0

0.0782 1,432.242
3

Mitigated Construction Off-Site

3.5 Paving - 2020

ROG NOx CO SO2 Fugitive 
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 1.3566 14.0656 14.6521 0.0228 0.7528 0.7528 0.6926 0.6926 2,207.733
4

2,207.733
4

0.7140 2,225.584
1

Paving 0.8253 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 2.1819 14.0656 14.6521 0.0228 0.7528 0.7528 0.6926 0.6926 2,207.733
4

2,207.733
4

0.7140 2,225.584
1

Unmitigated Construction On-Site
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3.5 Paving - 2020

ROG NOx CO SO2 Fugitive 
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

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

Worker 0.0748 0.0467 0.4893 1.4900e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.3000e-
004

0.0454 148.2354 148.2354 3.6800e-
003

148.3274

Total 0.0748 0.0467 0.4893 1.4900e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.3000e-
004

0.0454 148.2354 148.2354 3.6800e-
003

148.3274

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 lb/day lb/day

Off-Road 1.3566 14.0656 14.6521 0.0228 0.7528 0.7528 0.6926 0.6926 0.0000 2,207.733
4

2,207.733
4

0.7140 2,225.584
1

Paving 0.8253 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 2.1819 14.0656 14.6521 0.0228 0.7528 0.7528 0.6926 0.6926 0.0000 2,207.733
4

2,207.733
4

0.7140 2,225.584
1

Mitigated Construction On-Site
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3.5 Paving - 2020

ROG NOx CO SO2 Fugitive 
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

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

Worker 0.0748 0.0467 0.4893 1.4900e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.3000e-
004

0.0454 148.2354 148.2354 3.6800e-
003

148.3274

Total 0.0748 0.0467 0.4893 1.4900e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.3000e-
004

0.0454 148.2354 148.2354 3.6800e-
003

148.3274

Mitigated Construction Off-Site

3.6 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
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 51.2566 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2422 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 281.4481 281.4481 0.0218 281.9928

Total 51.4988 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 281.4481 281.4481 0.0218 281.9928

Unmitigated Construction On-Site
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3.6 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
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

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

Worker 0.0748 0.0467 0.4893 1.4900e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.3000e-
004

0.0454 148.2354 148.2354 3.6800e-
003

148.3274

Total 0.0748 0.0467 0.4893 1.4900e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.3000e-
004

0.0454 148.2354 148.2354 3.6800e-
003

148.3274

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 lb/day lb/day

Archit. Coating 51.2566 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2422 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 0.0000 281.4481 281.4481 0.0218 281.9928

Total 51.4988 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 0.0000 281.4481 281.4481 0.0218 281.9928

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.6 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
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

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

Worker 0.0748 0.0467 0.4893 1.4900e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.3000e-
004

0.0454 148.2354 148.2354 3.6800e-
003

148.3274

Total 0.0748 0.0467 0.4893 1.4900e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.3000e-
004

0.0454 148.2354 148.2354 3.6800e-
003

148.3274

Mitigated Construction Off-Site
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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 lb/day lb/day

Mitigated 1.5817 13.3793 19.3037 0.0851 6.6955 0.0642 6.7598 1.7915 0.0603 1.8518 8,690.082
7

8,690.082
7

0.4652 8,701.711
7

Unmitigated 1.5817 13.3793 19.3037 0.0851 6.6955 0.0642 6.7598 1.7915 0.0603 1.8518 8,690.082
7

8,690.082
7

0.4652 8,701.711
7

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

City Park 2.65 31.85 23.44 28,165 28,165

Parking Lot 0.00 0.00 0.00

Single Family Housing 856.80 891.90 775.80 2,905,409 2,905,409

Total 859.45 923.75 799.24 2,933,574 2,933,574

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

City Park 16.60 8.40 6.90 33.00 48.00 19.00 66 28 6

Parking Lot 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

Single Family Housing 14.70 5.90 8.70 40.20 19.20 40.60 86 11 3

4.4 Fleet Mix
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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

0.0814 0.6953 0.2959 4.4400e-
003

0.0562 0.0562 0.0562 0.0562 887.5596 887.5596 0.0170 0.0163 892.8339

NaturalGas 
Unmitigated

0.0814 0.6953 0.2959 4.4400e-
003

0.0562 0.0562 0.0562 0.0562 887.5596 887.5596 0.0170 0.0163 892.8339

5.1 Mitigation Measures Energy

Kilowatt Hours of Renewable Electricity Generated

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

City Park 0.542116 0.037578 0.185203 0.118503 0.016241 0.005141 0.017392 0.068695 0.001383 0.001183 0.004582 0.000945 0.001038

Parking Lot 0.542116 0.037578 0.185203 0.118503 0.016241 0.005141 0.017392 0.068695 0.001383 0.001183 0.004582 0.000945 0.001038

Single Family Housing 0.542116 0.037578 0.185203 0.118503 0.016241 0.005141 0.017392 0.068695 0.001383 0.001183 0.004582 0.000945 0.001038

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

City Park 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

Parking Lot 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

Single Family 
Housing

7544.26 0.0814 0.6953 0.2959 4.4400e-
003

0.0562 0.0562 0.0562 0.0562 887.5596 887.5596 0.0170 0.0163 892.8339

Total 0.0814 0.6953 0.2959 4.4400e-
003

0.0562 0.0562 0.0562 0.0562 887.5596 887.5596 0.0170 0.0163 892.8339

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

City Park 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

Parking Lot 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

Single Family 
Housing

7.54426 0.0814 0.6953 0.2959 4.4400e-
003

0.0562 0.0562 0.0562 0.0562 887.5596 887.5596 0.0170 0.0163 892.8339

Total 0.0814 0.6953 0.2959 4.4400e-
003

0.0562 0.0562 0.0562 0.0562 887.5596 887.5596 0.0170 0.0163 892.8339

Mitigated
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Use only Natural Gas Hearths

6.1 Mitigation Measures Area

6.0 Area 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

Mitigated 3.9074 1.5789 8.0872 9.9200e-
003

0.1618 0.1618 0.1618 0.1618 0.0000 1,919.274
9

1,919.274
9

0.0496 0.0349 1,930.926
0

Unmitigated 3.9074 1.5789 8.0872 9.9200e-
003

0.1618 0.1618 0.1618 0.1618 0.0000 1,919.274
9

1,919.274
9

0.0496 0.0349 1,930.926
0
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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

0.2809 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

3.2253 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.1747 1.4929 0.6353 9.5300e-
003

0.1207 0.1207 0.1207 0.1207 0.0000 1,905.882
4

1,905.882
4

0.0365 0.0349 1,917.208
1

Landscaping 0.2265 0.0860 7.4520 3.9000e-
004

0.0411 0.0411 0.0411 0.0411 13.3926 13.3926 0.0130 13.7180

Total 3.9074 1.5789 8.0872 9.9200e-
003

0.1618 0.1618 0.1618 0.1618 0.0000 1,919.274
9

1,919.274
9

0.0496 0.0349 1,930.926
0

Unmitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste 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

0.2809 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

3.2253 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.1747 1.4929 0.6353 9.5300e-
003

0.1207 0.1207 0.1207 0.1207 0.0000 1,905.882
4

1,905.882
4

0.0365 0.0349 1,917.208
1

Landscaping 0.2265 0.0860 7.4520 3.9000e-
004

0.0411 0.0411 0.0411 0.0411 13.3926 13.3926 0.0130 13.7180

Total 3.9074 1.5789 8.0872 9.9200e-
003

0.1618 0.1618 0.1618 0.1618 0.0000 1,919.274
9

1,919.274
9

0.0496 0.0349 1,930.926
0

Mitigated

9.0 Operational Offroad

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

10.0 Stationary Equipment
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11.0 Vegetation

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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Riverside Woods Project
Estimation of Solar Power Requirements

Climate zone 10 see map below

CFA 3034.7 based on average sf across all 3 plan types
A 0.627
Single Dwelling Unit 1
B 1.41

kWpv 3.31

KW size per du 3.313

Energy production factor 1950 kWh/kW-year: see map below
Estimated kWh per year per system 6460 (kW of PV) x (kWh/kW-year) = kWh/year
Number of Project Dwellings 90
Total kWh generated per year 581,388.84      kWhr/year
by the Project

Source: 2019 Standards Part 6 Chapter 8 (Section 150.1) Revised Express Terms

Conditioned Floor Area
Size (sf) Number

Plan 1 2805 30
Plan 2 3086 29
Plan 3 3209 31

Average Conditioned Floor Area (CFA) 3034.7

Notes:
Energy production factor based on U.S Dept of Energy, Energy Efficiency and Renewable Energy: A Consumer's Guide Get your power from the sun https://www.nrel.gov/docs/fy04osti/35297.pdf   pdf pg 12
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1.0 INTRODUCTION 
The Riverside Wood Residential Project (Tentative Tract No. 37593; Project) is located in the City of 
Riverside (City) within Riverside County (County), California. The purpose of this report is (1) to 
document the results of a biological resources technical study and (2) analyze the potential impacts of 
the Project pursuant to the requirements of the adopted Western Riverside County Multiple Species 
Habitat Conservation Plan (MSHCP; Dudek and Associates [Dudek] 2003) and California Environmental 
Quality Act (CEQA).  

1.1 PROJECT LOCATION 

The approximately 20.2-acre Project site is generally located in the City of Riverside (City), Riverside 
County, California (Figure 1, Regional Location). The project site is located within the U.S. Geological 
survey (USGS) 7.5-minute Riverside East and Steele Peak quadrangle maps within portions of Sections 30 
and 29 of Township 3 South, Range 4 West (Figure 2, USGS Topography). Specifically, the project site is 
located southwest and southeast of the intersection of Lurin Avenue and Wood Road (Figure 3, Aerial 
Photograph). The project site consists of two properties on the east (Assessor’s Parcel Numbers [APNs] 
266-100-010, 266-100-011) and west (APN 266-140-001) side of Wood Road. The project site is 
surrounded by a mixture of rural residential use and fallow agricultural fields on all sides.  

The project site is located within the MSHCP Lake Matthews/Woodcrest Area Plan and is within the 
boundaries of the Stephens’ Kangaroo Rat Habitat Conservation Plan (SKRHCP) fee area (Figure 4, 
MSHCP Criteria Map). However, the project site is not located within or adjacent to any MSHCP Criteria 
Cells targeted for conservation or SKRHCP Core Reserves (Dudek 2003, County of Riverside [County] 
1996).  
 
1.2 PROJECT DESCRIPTION 

The proposed project is a residential subdivision development that includes detached single-family lots 
water quality basins, and pocket parks. The project is divided in the middle by the existing Wood Road 
(Figure 5, Site Plan). 

2.0 METHODS 
Project site evaluation involved a literature review, a general biological survey and habitat assessment 
for sensitive species, vegetation mapping, a preliminary evaluation of potentially jurisdictional wetlands 
and waters, a Riparian/Riverine and Vernal Pool habitat assessment, and burrowing owl (BUOW; Athene 
cunicularia) focused surveys. Plant and animal species detected on the project site during field surveys 
are presented in Appendix A, Plant Species Observed and Appendix B, Animal Species Observed or 
Detected, respectively. Appendix C, Site Photographs contains representative photographs of the project 
site. Appendix D, Explanation of Status Codes for Plant and Animal Species contains definitions of plant 
and animal species designations used throughout this document.  
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2.1 NOMENCLATURE AND LITERATURE REVIEW 

Nomenclature used in this report generally follows MSHCP conventions. Vegetation community 
classifications follow the MSHCP vegetation community classifications (Dudek 2003). Plant 
nomenclature follows Baldwin et al. (2012) and wildlife nomenclature follows Emmel and Emmel (1973) 
for butterflies, Taggart (2014) for amphibians and reptiles, American Ornithologists’ Union (2017) for 
birds, and Baker et al. (2003) for mammals. Sensitive plant and animal statuses are taken from the 
California Natural Diversity Database (CNDDB) of the California Department of Fish and Wildlife 
(CDFW 2018) and the California Native Plant Society (CNPS 2018).  

Prior to conducting the site visit, HELIX Environmental Planning, Inc. (HELIX) reviewed regional planning 
documents, Google Earth aerials (2018), Web Soil Survey (U.S. Department of Agriculture [USDA] 2018), 
and sensitive species database records, including the Inventory of Rare and Endangered Plants of 
California (CNPS 2018), CNDDB (CDFW 2018), U.S. Fish and Wildlife Service’s (USFWS) critical habitat 
maps (2018a). A two-quadrangle database search was conducted on CNPS, which included the Riverside 
East and Steele Peak quadrangles. A CNDDB search was conducted within a 2-mile radius of the project 
site. In addition, the MSHCP (Dudek 2003) and the Western Riverside County Regional Conservation 
Authority’s (RCA) MSHCP Information Tool (2018) were consulted to determine project compliance with 
the MSHCP. 

2.2 FIELD SURVEYS 

2.2.1 General Biological Survey and Vegetation and Land Cover Mapping 

A general biological assessment survey of the project site and mapping of vegetation was conducted by 
HELIX Biologist Lauren Singleton on November 2, 2018. Mapping was performed directly in the field and 
on an aerial photograph (1-inch = 100-foot scale) map with an overlay of the project site boundary. 
Mapping unit size was approximately 0.1 acre for uplands. For purposes of this biological assessment, 
the project site was defined by the subject property boundaries (Figure 5, Site Plan).  

Vegetation communities follow classifications described in Section 2.1.3 of the MSHCP (Dudek 2003). 
The entire site was surveyed on foot with the aid of binoculars. Plant and animal species observed or 
otherwise detected were recorded in field notebooks. Animal identifications were made in the field by 
direct, visual observation or indirectly by detection of calls, burrows, tracks, or scat. Plant identifications 
were made in the field or in the lab through comparison with voucher specimens or photographs. 

2.2.2 Jurisdictional Assessment 

Prior to beginning fieldwork, aerial photographs (historical and current), topographic maps, and National 
Wetland Inventory data (USFWS 2018b) were reviewed to determine the location of potential 
jurisdictional areas that may be located on the project site.  

A formal jurisdictional delineation was not conducted; however, the field survey included a preliminary 
jurisdictional assessment to determine the presence or absence of water and wetland resources 
potentially subject to the regulatory jurisdiction of the U.S. Army Corps of Engineers (USACE) pursuant 
to Section 404 of the federal Clean Water Act (CWA), Regional Water Quality Control Board (RWQCB) 
pursuant to Section 401 of the CWA and/or State Porter-Cologne Water Quality Control Act, and CDFW 
pursuant to Sections 1600 et seq. of the California Department of Fish and Game (CFG) Code. The 
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project site was traversed on foot and searched for the presence of bed and bank features, an ordinary 
high-water mark (OHWM), riverine drainage patterns, and riparian or wetland vegetation types. 

 
2.2.3 Riparian/Riverine and Vernal Pool Habitat Assessment (MSHCP 

Section 6.1.2) 

The MSHCP defines Riparian/Riverine habitat “as lands which contain Habitat dominated by [trees], 
shrubs, persistent emergents, or emergent mosses and lichens, which occur close to or which depend 
upon soil moisture from a nearby fresh water source; or areas with fresh water flow during all or a 
portion of the year.” The MSHCP defines Vernal Pools as “seasonal wetlands that occur in depression 
areas that have wetlands indicators of all three parameters (soils, vegetation, and hydrology) during the 
wetter portion of the growing season but normally lack wetlands indicators of hydrology and/or 
vegetation during the drier portion of the growing season” (Dudek 2003).  

In accordance with the MSHCP, a Riparian/Riverine and Vernal Pool habitat assessment was conducted 
by Ms. Singleton on November 2, 2018. The assessment was conducted concurrently in the field with 
the general biological survey and jurisdictional assessment effort. The evaluation consisted of a directed 
search for field characteristics indicative of Riparian/Riverine or Vernal Pool habitats. Field indicators 
include presence of certain plant species, drainage courses, drainage patterns, ponded water, changes in 
soil character, changes in vegetation character, and deposits of water-borne debris. If Riparian/Riverine 
Areas and/or Vernal Pools are observed and project avoidance is not feasible, then a Determination of 
Biologically Equivalent Superior Preservation is required to quantify the impacts and establish 
mitigation. 

Note that the MSHCP states that “areas demonstrating characteristics [of riparian/riverine habitat] 
which are artificially created are not included in these definitions” of riparian/riverine habitat. The 
identification of Riparian/Riverine and Vernal Pool habitats is based on potential for the habitat to 
support Riparian/Riverine and Vernal Pool Covered Species, which are identified in MSHCP Section 6.1.2. 
These species include least Bell’s vireo (Vireo bellii pusillus) and a suite of other animals and plants 
outlined in Section 6.1.2 of the MSHCP. During the field survey, the site was evaluated for habitat that 
could support animals and/or plants identified by the MSHCP as Riparian/Riverine and Vernal Pool 
species. 

2.2.3.1 Riparian/Riverine and Vernal Pool Plants 

The MSHCP lists 23 sensitive plant species that have potential to occur in Riparian/Riverine and Vernal 
Pool habitats. These species are as follows: 

• California black walnut (Juglans californica var. californica), 

• Engelmann oak (Quercus engelmannii),  

• Coulter’s matilija poppy (Romneya coulteri),  

• San Miguel savory (Clinopodium chandleri),  

• spreading navarretia (Navarretia fossalis),  

• graceful tarplant (Holocarpha virgata ssp. elongata),  

• California Orcutt grass (Orcuttia californica),  
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• prostrate navarretia (Navarretia prostrata),  

• San Diego button-celery (Eryngium aristulatum var. parishii),  

• Orcutt’s brodiaea (Brodiaea orcuttii),  

• thread-leaved brodiaea (Brodiaea filifolia),  

• Fish’s milkwort (Polygala cornuta var. fishiae),  

• lemon lily (Lilium parryi),  

• San Jacinto Valley crownscale (Atriplex coronata var. notatior),  

• ocellated Humboldt lily (L. humboldtii ssp. ocellatum),  

• Mojave tarplant (Deinandra mohavensis),  

• vernal barley (Hordeum intercedens),  

• Parish’s meadowfoam (Limnanthes gracilis var. parishii), 

• slender-horned spineflower (Dodecahema leptoceras), 

• Santa Ana River woolly-star (Eriastrum densifolium ssp. sanctorum), 

• Brand’s phacelia (Phacelia stellaris), 

• mud nama (Nama stenocarpum), and 

• smooth tarplant (Centromadia pungens ssp. laevis). 

None of the species listed above are recorded in CNDDB within two miles of the project site. Two of the 
species above are recorded in the two quadrangle CNPS search, including Coulter’s matilija poppy and 
smooth tarplant, which are discussed further in Section 3.4.1 herein. 

2.2.3.2 Riparian Birds 

The project site was assessed for habitat that could support sensitive riparian bird species, such as least 
Bell’s vireo, southwestern willow flycatcher (Empidonax traillii extimus), and western yellow-billed 
cuckoo (Coccyzus americanus occidentalis).  

2.2.3.3 Invertebrates – Vernal Pool Branchiopods 

There are three species of sensitive fairy shrimp that occur in western Riverside County, including 
Riverside fairy shrimp (Streptocephalus woottoni), Santa Rosa Plateau fairy shrimp (Linderiella 
santarosae), and vernal pool fairy shrimp (Branchinecta lynchi). The project site was evaluated for 
suitable habitat, such as vernal pools or ephemeral ponds. Indicators of potential fairy shrimp habitat 
include, but are not limited to, mima-mound complexes, depressions, road ruts, algal/biotic crusts, and 
cracked soils.  

2.2.3.4 Fish 

The Santa Ana sucker (Catostomus santaanae) is the only fish shown in the list of MSHCP 
Riparian/Riverine species. The project site was searched for suitable aquatic habitat (i.e., perennial 
waterways) that could support this species. 



General Biological Resources Assessment for the Riverside Wood Residential Project (Tentative Tract No. 37593) 
December 7, 2018 

 
5 

2.2.3.5 Amphibians 

The MSHCP includes three amphibians in the list of Riparian/Riverine species: arroyo toad (Anaxyrus 
californicus), mountain yellow-legged frog (Rana muscosa), and the California red-legged frog (Rana 
aurora draytonii). The project site was searched for suitable aquatic habitat (i.e., streams, ponds, 
reservoirs, etc.) that could support these species. 

2.2.4 Narrow Endemic Plant Species Survey Area 

The project site is not located within the Narrow Endemic Plant Species Survey Area (NEPSSA) 
prescribed in the MSHCP. Therefore, surveys for NEPSSA species are not required. 

2.2.5 Criteria Area Species Survey Area 

The project site is not located within a Criteria Area Species Survey Area (CASSA) prescribed in the 
MSHCP. Therefore, surveys applicable to CASSA are not required.  

2.2.6 Amphibian Species Survey Area 

The project site is not located within the Amphibian Species Survey Area prescribed in the MSHCP. 
Therefore, surveys for sensitive amphibian species (arroyo toad, California red-legged frog, and 
mountain yellow-legged frog) are not required.  

2.2.7 Burrowing Owl Survey Area 

The project site occurs within a MSHCP BUOW Survey Area. Therefore, the MSHCP requires protocol 
surveys for BUOW if suitable habitat is present. Due to the presence of suitable habitat, surveys for 
BUOW were conducted by Psomas in June of 2018. In accordance with the Burrowing Owl Survey 
Instructions for the Western Riverside MSHCP (County of Riverside 2006), Psomas conducted a Focused 
Burrow survey and Burrowing Owl surveys for the project site and a 500-foot surrounding buffer. Four 
focused surveys were conducted by Psomas between June 14 and June 19, 2018, following the County’s 
survey protocol. Methods and results of these survey efforts are documented in a separate focused 
survey report (Appendix E, Burrowing Owl Focused Survey Report). 

Due to the presence of suitable habitat on the project site, Psomas conducted a focused BUOW survey 
between June 14 and June 19, 2018 following the County’s survey protocol (County 2006). Methods and 
results of these survey efforts are documented in a separate focused survey report (Appendix E, 
Burrowing Owl Focused Survey Report; Psomas 2018). 

2.2.8 Mammal Species Survey Area 

The project site is not located within a Mammal Species Survey Area prescribed in the MSHCP. 
Therefore, surveys for sensitive small mammal species (Aguanga kangaroo rat [Dipodomys merriami 
collinus], Los Angeles pocket mouse [Perognathus longimembris brevinasus], and San Bernardino 
kangaroo rat [Dipodomys merriami parvus]) are not required.  
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3.0 RESULTS 
This section addresses the results of research and fieldwork conducted as part of the biological 
resources technical study, including discussions on the existing conditions and sensitive biological 
resources that occur or have potential to occur on the project site. 

3.1 TOPOGRAPHY AND SOILS 

The project site is mostly flat, with elevations ranging from approximately 1,671 feet (509 meters) above 
mean sea level (AMSL) near the southeastern boundary of the project site to a high of approximately 
1,718 feet (523 meters) AMSL near the northwestern boundary of the project site. 

The MSHCP lists nine sensitive soil types that occur within the Plan Area (Dudek 2003). None of the 
MSHCP sensitive soils occur on the project site. Fallbrook fine sandy loam, 2 to 8 percent slopes) is the 
only soil type mapped within the project site (U.S. Department of Agriculture 2018). 

3.2 VEGETATION COMMUNITIES AND LAND COVER TYPES 

Three vegetation communities and land cover types were identified within the project site: developed, 
disturbed land, and non-native grassland. The acreages mapped within the project site are provided in 
Table 1, Vegetation Communities and Land Cover Types below and the corresponding spatial locations 
are presented on Figure 6, Vegetation Communities and Land Cover Types.  

Table 1 
VEGETATION COMMUNITIES AND LAND COVER TYPES 

Vegetation Community Acres1 
Developed Land 2.1 
Disturbed Land 17.9 
Non-native Grassland 0.2 

TOTAL 20.2 
1 Acreage is rounded to the nearest tenth. 

 
3.2.1 Developed Land 

Developed land is where permanent structures and/or pavement have been placed, which prevents the 
growth of vegetation, or where landscaping is clearly tended and maintained.  

Developed land includes existing Lurin Avenue, existing Wood Road, as well as the existing paved roads 
associated with the rough-graded lot pads (i.e., Tract No. 32301) in the western half of the project site. 
No vegetation was observed within the developed land. 

3.2.2 Disturbed Land 

Disturbed land includes land cleared of vegetation (e.g., dirt roads), land dominated by non-native plant 
species such as ornamentals or ruderal exotic species that take advantage of disturbance (previously 
cleared or abandoned landscaping), or land showing signs of past or present animal usage that removes 
any capability of providing viable habitat.  
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Disturbed land makes up the majority (approximately 89%) of the site. The disturbed land on site 
consists of bare ground with sparse scattered vegetation. West of Wood Road the project site comprises 
approximately 16 empty housing pads that were previously rough-graded per Tract No. 32301. The 
eastern portion of the project site (East of Wood Road) comprises a disced field. Plant species observed 
within the disturbed land on site consisted of non-native ruderal species, such as red brome (Bromus 
madritensis ssp. rubens) Russian thistle (Salsola tragus), short-pod mustard (Hirschfeldia incana), white 
tumbleweed (Amaranthus albus). A few remnant native species were also observed throughout the 
disturbed land, including annual bur-sage (Ambrosia acanthicarpa), cudweed aster (Corethrogyne 
filaginifolia), mule fat (Baccharis salicifolia), and telegraph weed (Heterotheca grandiflora).  

3.2.3 Non-native Grassland 

Non-native grassland is a dense to sparse cover of annual grasses, often associated with numerous 
species of showy-flowered native annual forbs. Characteristic species include oats (Avena spp.), brome 
grasses (Bromus spp.), Italian ryegrass (Festuca perennis), and mustards (Brassica spp.). Most of the 
annual introduced species within the non-native grassland originated from the Mediterranean region, 
an area with a long history of agriculture and a climate similar to California. Intensive grazing and 
agricultural practices combined with severe droughts in California contributed to the successful invasion 
and establishment of these species and the replacement of native grasslands with annual-dominated 
non-native grasslands (Jackson 1985).  

Two small patches of non-native grassland were observed and mapped in the eastern half of the project 
site. One non-native grassland patch was observed as a linear strip in the center of the project site and 
consisted of a berm that separated the northern and southern portions of the field. Another small patch 
was observed in the northern portion, which consisted of dirt mounds vegetated with non-native grass 
species. The most prevalent species observed was red brome. Other non-native grass species included 
ripgut brome (Bromus diandrus) and oats. A few scattered native species were also observed in these 
areas, including dove weed (Croton setiger), telegraph weed (Heterotheca grandiflora), and cudweed 
aster. 

3.3 JURISDICTIONAL WETLANDS AND WATERS 

The preliminary jurisdictional assessment conducted during the general biological survey revealed there 
are no potential jurisdictional wetlands or waters features within the project site. One storm water 
catch basin and one corrugated metal pipe (CMP) were observed on site. The catch basin is located 
amongst the graded pads/lots west of Wood Road and was constructed as a requirement for a 
previously approved development project (i.e., Tract No. 32301) that was never fully completed for the 
site. The detention basin seems to be regularly maintained by the property owner and no water or 
vegetation was observed within the detention basin at the time of the survey.  

The CMP is located immediately adjacent and west of Wood Road near its intersection with Newsome 
Road. The CMP drains storm flows from Wood Road and the roadway periphery. No wetlands or non-
wetland field indicators, such as: aquatic plants, a OHWM, a defined bed and bank, sediment deposits, 
or soil cracks, were present within the vicinity of the CMP. 

Ultimately, both the detention basin and the CMP structures were considered to be non-jurisdictional 
because they are manmade features constructed in upland habitat (i.e., non-wetland), convey storm 
water within uplands, and do not represent historical/natural wetlands, waters, or drainages. 
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3.4 RIPARIAN/RIVERINE AND VERNAL POOL HABITAT ASSESSMENT 

The identification of Riparian/Riverine Areas is based on the potential for onsite habitat to support or 
contribute to downstream habitat that supports Species Associated with Riparian/Riverine Areas, as 
identified in MSHCP Section 6.1.2.  

Results of the habitat assessment concluded neither Riparian/Riverine nor Vernal Pool habitats exist on 
the project site. The maintained detention basin and CMP described in Section 3.3 above are do not 
meet the definition of MSHCP Riparian/Riverine since they (1) do not support habitat dominated by 
support trees, shrubs, persistent emergent vegetation, or emergent mosses or lichens; (2) do not accept 
flows from fresh water sources; and (3) artificially created or constructed features  are not considered 
riparian/riverine habitat or vernal pools.  

Riparian/Riverine and Vernal Pool species identified by the MSHCP are discussed in detail below.  

3.4.1 Riparian/Riverine Plants 

Twenty-three plant species are identified in the MSHCP as potentially occurring in Riparian/Riverine and 
Vernal Pool habitats (see Section 2.2.3.1). The majority of Riparian/Riverine and Vernal Pool plant 
species occur in habitats that do not occur on the project site (e.g., streambeds and vernal pools) or 
have distributions well outside of the project site. None of the 23 MSHCP Riparian/Riverine and Vernal 
pool plant species were observed on the project site and none are expected to occur due to lack of 
suitable habitat. 

3.4.2 Riparian Birds 

Riparian/Riverine Areas within the MSHCP Plan Area provide suitable habitat for sensitive riparian bird 
species, such as least Bell’s vireo, southwestern willow flycatcher, and western yellow-billed cuckoo. 
Typical habitat for these species consists of well-developed riparian scrub, woodland, or forest habitats 
that typically provide dense cover. The project site was searched for riparian vegetation/habitat, but 
none was observed. Therefore, riparian birds are not expected on the project site and no focused 
surveys were required. 

3.4.3 Invertebrates - Vernal Pool Branchiopods 

Vernal pool fairy shrimp occurs throughout the Central Valley and in several disjunct populations in 
Riverside County. This species exists in vernal pools and other ephemeral basins often located in patches 
of grassland and agriculture interspersed in Diegan coastal sage scrub and chaparral. Riverside fairy 
shrimp occurs in Riverside, Orange, and San Diego counties, as well as in northern Baja California, 
Mexico. This species is typically found in deeper vernal pools and other ephemeral basins that hold 
water for long periods (30 or more days). Santa Rosa Plateau fairy shrimp are strictly limited to the Santa 
Rosa Plateau.  

No vernal pools or vernal pool indicator species were observed on site. Although a man-made detention 
basin was observed in the southeastern corner of the western half of the project site, this area is not 
expected to provide suitable habitat for these branchiopod species because the detention basin was 
artificially constructed for purposes of capturing storm water run-off from the previously proposed and 
partially constructed development (i.e., Tract No. 32301), is actively/routinely managed by the property 



General Biological Resources Assessment for the Riverside Wood Residential Project (Tentative Tract No. 37593) 
December 7, 2018 

 
9 

owner, and does not represent an area of historical vernal pools. Further, no clay-dominated soils are 
mapped on the project site, as the site is entirely mapped as Fallbrook sandy loam (USDA 2018). Lastly, 
no water or vegetation was observed on site at the time of the field survey. Ultimately, there is no 
suitable vernal pool habitat on site and these three branchiopod species are not expected to occur.  

3.4.4 Fish 

The Santa Ana sucker is restricted to the Santa Ana River watershed with year-round flows. This species 
generally lives is small shallow streams less than seven meters wide with various current strengths. They 
require permanent streams with a preferred gravel bottom. They prefer cool, clear water but can 
tolerate turbid waters. Habitat for this species is not present on the project site; thus, this species is not 
expected to occur. 

3.4.5 Amphibians 

Arroyo toad occur in streams that have breeding pools that are shallow with minimal current. 
Requirements also include sandy banks with area of minimal vegetative cover. Arroyo toad habitat does 
not occur on the project site. Mountain yellow-legged frog and California red-legged frog are not known 
to occur on or adjacent to the project site. The mountain yellow-legged frog occurs in mountain streams 
and is currently only known within Riverside County in the San Jacinto Mountains. The California red-
legged frog is only known within Riverside County on the Santa Rosa Plateau. It requires deep water 
with adjacent uplands to move between breeding sites.  

Although a man-made detention basin was observed in the southeastern corner of the western half of 
the project site, this area does not constitute suitable habitat for these species. Suitable aquatic habitat 
does not occur on the project site; thus, none of the MSHCP sensitive amphibian species are expected to 
occur. 

3.5 MULTIPLE SPECIES HABITAT CONSERVATION PLAN FOCUSED 
SURVEYS 

3.5.1 Narrow Endemic Plant Species 

The project site is not within a NEPSSA. 

3.5.2 Criteria Area Species 

The project site is not within a CASSA.  

3.5.3 Amphibian Species 

The project site is not located within the Amphibian Species Survey Area.  

3.5.4 Burrowing Owl 

Because the project site is within the MSHCP BUOW Survey Area and suitable habitat was observed, 
focused surveys were performed and conducted by Psomas in June 2018 in accordance with the 
County’s protocol. The focused surveys were conducted for the project in accordance with the County’s 
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protocol (County 2006) between June 14 and June 19 of 2018, as described above in Section 2.2.6 of this 
report. No BUOWs or BUOW sign were observed on the project site during the focused surveys 
(Appendix E).  

3.5.5 Mammal Species 

The project site is not within the Mammal Species Survey Area.  

3.6 OTHER SENSITIVE SPECIES 

A CNDDB sensitive species query was conducted within a two-mile radius of the project site (CDFW 
2018) and a query on Inventory of Rare and Endangered Plants of California sensitive species query 
within USGS Riverside East and Steele Peak quadrangles (CNPS 2018). Below are discussions of the 
sensitive plants and animals from the database search.  

3.6.1 Sensitive Plants 

Based on the database searches, a total of 10 sensitive plant species were analyzed for their potential to 
occur on the project site (Table 2, Special-Status Plant Species Potential to Occur). None of these plant 
species are expected to occur on the project site based on lack of suitable habitat. 

3.6.2 Sensitive Animals 

A total of 14 sensitive animal species were analyzed for their potential to occur. Of these 14 species, 
three species have a low potential to occur on the project site based on the presence of open disturbed 
areas with sparse vegetation: San Diego black-tailed jackrabbit (Lepus californicus bennettii), white-
tailed kite (Elanus leucurus; foraging only), and loggerhead shrike (Lanius ludovicianus; foraging only). 
San Diego black-tailed jackrabbit and loggerhead shrike area SSC while white-tailed kite is a federally-
protected species (Table 3, Special-Status Animal Species Potential to Occur). All three species are fully 
covered under the MSHCP. 

The project site supports suitable habitat for BUOW, which is a CDFW Species of Special Concern (SSC) 
and a conditionally covered species under the MSHCP. As previously described in Section 3.5.4, Psomas 
conducted focused surveys for this species during the 2018 breeding season and did not detect BUOWs; 
thus, this species is currently presumed absent from the project site (Appendix E). 
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Table 2 
SPECIAL-STATUS PLANT SPECIES POTENTIAL TO OCCUR 

Scientific Name Common Name Sensitivity Status1 Habitat Potential to Occur 
On Site 

Abronia villosa 
var. aurita 

chaparral sand-
verbena CRPR 1B.1 

Small annual herb. 
Occurs on sandy 
floodplains or flats 
in generally inland, 
arid areas of sage 
scrub and open 
chaparral. Elevation 
range 0-1600 m. 
Flowering period 
Mar-Aug. 

None. The project 
site does not support 
suitable sage scrub or 
open chaparral 
habitats. 

Allium munzii Munz's onion 

FE/ST 
CRPR 1B.1 

MSHCP Conditionally 
Covered Species2 

Medium perennial 
herb. Occurs on clay 
soils in chaparral, 
cismontane 
woodland, coastal 
sage scrub, pine-
juniper woodland, 
and valley and 
foothill grasslands. 
Elevation range 300-
900 m. Flowering 
period Apr-May. 

None. The project 
site does not support 
clay soils or suitable 
habitat for this plant. 

Berberis nevinii Nevin's barberry 

SE/FE 
CRPR 1B.1 

MSHCP Conditionally 
Covered Species 3 

Shrub. Occurs on 
steep, north-facing 
slopes or washes 
within chaparral, 
cismontane 
woodland, coastal 
scrub, and riparian 
scrub. Elevation 
range 70-825 m. 
Flowering period 
Mar-May. 

None. The study area 
is flat and does not 
contain steep, north-
facing slopes. 

Centromadia 
pungens ssp. 
laevis 

smooth tarplant 
CRPR 1B.1 

MSHCP Conditionally 
Covered Species3 

Medium annual 
herb. Occurs within 
valley and foothill 
grasslands, 
particularly near 
alkaline locales. 
Elevation range 90-
500 m. Flowering 
period Apr-Sep. 

Not Expected. The 
project site does not 
support alkaline soils. 
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Table 2 

SPECIAL-STATUS PLANT SPECIES POTENTIAL TO OCCUR (cont.) 

Scientific Name Common Name Sensitivity Status1 Habitat Potential to Occur 
On Site 

Chorizanthe parryi 
var. parryi Parry's spineflower 

CRPR 1B.1 
MSHCP Conditionally 

Covered Species4 

Small annual herb. 
Occurs in sandy soil 
on flats and foothills 
in mixed grassland, 
coastal sage scrub, 
and chaparral 
communities. 
Elevation range 90-
800 m. Flowering 
period May-Jun. 

Not Expected. The 
project site does not 
support suitable 
mixed grassland (two 
small isolated 
patches were not 
considered suitable 
due to historic 
agricultural use on 
the project site), 
coastal sage scrub, or 
chaparral habitats. 

Chorizanthe 
polygonoides var. 
longispina 

long-spined 
spineflower 

CRPR 1B.2 
MSHCP Covered 

Species 

Small annual herb. 
Occurs within clay 
lenses largely devoid 
of shrubs. Can be 
occasionally seen on 
vernal pool and 
even montane 
meadows 
peripheries near 
vernal seeps. 
Elevation range 30-
1500 m. Flowering 
period Apr-Jun. 

None. The project 
site does not support 
clay lenses or vernal 
pools. 

Cylindropuntia 
californica var. 
californica 

snake cholla CRPR 1B.1 

Succulent. Occurs in 
coastal sage scrub 
and coastal 
chaparral. Elevation 
range below 250 m. 
Flowering period 
Apr-Jun. 

None. The project 
site is above the 
elevation range for 
this species. 

Myosurus 
minimus ssp. apus little mousetail 

CRPR 3.1 
MSHCP Conditionally 

Covered Species3 

Small annual herb. 
Vernal pools and 
alkaline marshes. 
This cryptic species 
typically grows in 
the deeper portions 
of vernal pool 
basins, sprouting 
immediately after 
the surface water 
has evaporated. 
Elevation range 20-
640 m. Flowering 
period Mar-Jun. 

None. The project 
site does not support 
suitable vernal pool 
or alkaline marsh 
habitats. 
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Table 2 

SPECIAL-STATUS PLANT SPECIES POTENTIAL TO OCCUR (cont.) 

Scientific Name Common Name Sensitivity Status1 Habitat Potential to Occur 
On Site 

Senecio 
aphanactis chaparral ragwort CRPR 2B.2 

Small annual herb. 
Occurs on alkaline 
flats and dry, open, 
rocky areas within 
chaparral, 
cismontane 
woodland, and 
coastal scrub. 
Elevation 10-550 m. 
Flowering period 
Feb-May. 

None. The project 
site does not support 
alkaline flats or rocky 
areas. 

Texosporium 
sancti-jacobi 

woven-spored 
lichen CRPR 3 

Moss. Associated 
with mammal scat, 
dead twigs, and 
Selaginella spp. 
within chaparral 
habitats. Elevation 
range 60-660 m. 
Flowering period 
N/A. 

None. The project 
site does not support 
chaparral habitats. 

1 Refer to Appendix D for an explanation of MSHCP designation and sensitivity status codes. 
2 Surveys may be required for these species within Narrow Endemic Plant Species Survey Area (MSHCP Section 6.1.3). 
3 Surveys may be required for these species within Criteria Area Species Survey Area (MSHCP 6.3.2). 
4 These species will be considered to be Covered Species Adequately Conserved when conservation requirements identified in 

species-specific conservation objectives have been met (MSHCP Table 9-3). 
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Table 3 

SPECIAL-STATUS ANIMAL SPECIES POTENTIAL TO OCCUR 

Scientific Name Common Name Sensitivity Status1 Habitat Potential to Occur 
On Site 

VERTEBRATES 
Reptiles and Amphibians 

Phrynosoma 
blainvillii 

coast horned 
lizard 

--/SSC 
MSHCP Covered Species 

Coastal sage scrub and 
open areas in chaparral, 
oak woodlands, and 
coniferous forests with 
sufficient basking sites, 
adequate scrub cover, 
and areas of loose soil; 
require native ants, 
especially harvester 
ants (Pogonomyrmex 
spp.), and are generally 
excluded from areas 
invaded by Argentine 
ants (Linepithema 
humile). 

None. The project site 
and surrounding areas 
do not support coastal 
sage scrub, chaparral, 
oak woodlands, or 
coniferous forest 
habitats. 

Aspidoscelis tigris 
stejnegeri coastal whiptail --/SSC 

MSHCP Covered Species 

Open coastal sage 
scrub, chaparral, and 
woodlands. Frequently 
found along the edges 
of dirt roads traversing 
its habitats. Important 
habitat components 
include open, sunny 
areas, shrub cover with 
accumulated leaf litter, 
and an abundance of 
insects, spiders, or 
scorpions. 

None. The project site 
and surrounding areas 
do not support coastal 
scrub, chaparral, or 
woodland habitat. 

Crotalus ruber red-diamond 
rattlesnake 

--/SSC 
MSHCP Covered Species 

Occurs in chaparral, 
coastal sage scrub, 
along creek banks, 
particularly among rock 
outcrops or piles of 
debris with a supply of 
burrowing rodents for 
prey. 

Not Expected. The 
study area does not 
support chaparral, 
coastal scrub, or rock 
outcrops. 
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Table 3 

SPECIAL-STATUS ANIMAL SPECIES POTENTIAL TO OCCUR (cont.) 

Scientific Name Common Name Sensitivity Status1 Habitat Potential to Occur 
On Site 

Birds 

Athene 
cunicularia burrowing owl 

--/SSC 
MSHCP Conditionally 

Covered Species2 

Grasslands, fallow 
agriculture, or areas of 
sparse perennial cover 
with burrows 
(preferably from 
fossorial mammals). 

Presumed Absent. 
Although the project 
site supports suitable 
habitat and burrows, 
no burrowing owls 
were observed during 
focused surveys 
conducted for the 
project in 2018. 

Elanus leucurus white-tailed kite FP/-- 
MSHCP Covered Species 

Grassland, agriculture 
with nearby woodland 
for nesting. 

Low. Nesting not 
expected; the project 
site does not support 
large trees suitable for 
nesting, but does 
support open areas 
suitable for foraging. 

Lanius 
ludovicianus loggerhead shrike --/SSC 

MSHCP Covered Species 

Nests in dense, often 
thorny shrubs or trees. 
Will nest within brush 
piles or tumbleweeds 
when trees or shrubs 
are not present. Feeds 
on a wide variety of 
animals, including 
arthropods, 
amphibians, reptiles, 
small mammals, and 
small songbirds within 
open habitats such as 
grasslands, agricultural 
fields, pastures, 
shrublands, and ruderal 
areas with adequate 
perching locations. 

Low. The project site 
does not support dense 
vegetation suitable 
nesting, but does 
support open areas 
suitable for foraging. 

Polioptila 
californica 

coastal California 
gnatcatcher 

FT/SSC 
MSHCP Covered Species 

Mature coastal sage 
and other scrub 
varieties. 

None. The project site 
does not support any 
suitable coastal sage 
scrub habitats. 

Vireo bellii 
pusillus least Bell’s vireo 

FE/SE 
MSHCP Conditionally 

Covered Species3 

Dense willow/riparian 
thickets. 

None. The project site 
does not support 
suitable dense thickets 
of riparian vegetation. 
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Table 3 

SPECIAL-STATUS ANIMAL SPECIES POTENTIAL TO OCCUR (cont.) 

Scientific Name Common Name Sensitivity Status1 Habitat Potential to Occur 
On Site 

Mammals 

Dipodomys 
merriami parvus 

San Bernardino 
kangaroo rat 

FE/SSC 
MSHCP Conditionally 

Covered Species2 

Sagebrush, shadscale, 
and creosote bush 
desert scrubs, in a 
variety of soil types. 
Generally associated 
with alluvial fans and 
flood plains. 
 

None. The project site 
does not support 
suitable alluvial fan 
habitat for this species. 

Dipodomys 
stephensi 

Stephens’ 
kangaroo rat 

FE/ST 
MSHCP Covered Species 

Open grassland and 
scrub areas with sparse 
perennial cover and 
loose soil. 

Not Expected. 
Although the eastern 
portion of the study 
area supports two 
small patches of non-
native grassland, the 
habitat is extremely 
low quality due to 
historic agricultural use 
and the habitat is 
isolated from any other 
suitable habitat. 

Lepus californicus 
bennettii 

San Diego black-
tailed jackrabbit 

--/SSC 
MSHCP Covered Species 

Grassland, agriculture 
with nearby woodland 
for cover. 

Low. The project site 
supports suitable open 
habitat for this species. 
However, the project 
site supports very few 
shrubs to provide cover 
for this species.  

Nyctinomops 
femorasaccus 

pocketed free-
tailed bat --/SSC 

Roosts in crevices 
within high rocky cliffs, 
caverns, or buildings. 
Typically forages over 
water and among trees 
within arid habitats, 
such as pine-juniper 
woodlands, desert 
scrub, palm oasis, 
desert wash, and desert 
riparian. 

None. The project site 
does not support 
suitable roosting or 
foraging habitat. 

Chaetodipus 
fallax fallax 

northwestern San 
Diego pocket 
mouse 

--/SSC 
MSHCP Covered Species 

Herbaceous openings 
within coastal sage 
scrub, chaparral, 
grasslands, and desert 
scrub. Often associated 
with sandy, rocky, or 
gravelly substrates. 

None. The project site 
does not support 
suitable coastal sage 
scrub, chaparral, 
grassland, or desert 
scrub habitats. 
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Table 3 

SPECIAL-STATUS ANIMAL SPECIES POTENTIAL TO OCCUR (cont.) 

Scientific Name Common Name Sensitivity Status1 Habitat Potential to Occur 
On Site 

Neotoma lepida 
intermedia 

San Diego desert 
woodrat 

--/SSC 
MSHCP Covered Species 

Open chaparral, coastal 
sage scrub, pinyon-
juniper, and Joshua tree 
habitats. This species 
builds large, stick nests 
in rock outcrops or 
around clumps of 
cactus or yucca. 

None. The project site 
does not support 
suitable chaparral, 
coastal sage scrub, 
pinyon-juniper, or 
Joshua tree habitats. 

1 Please refer to Appendix D for an explanation of MSHCP designation and sensitivity status codes.  
2 Surveys may be required for these species within locations shown on survey maps (MSHCP Section 6.3.2) . 
3 Surveys may be required for these species as part of wetlands mapping (MSHCP Section 6.1.2). 
 

4.0 REGULATORY CONTEXT 
4.1 FEDERAL REGULATIONS 

Administered by the USFWS, the Federal Endangered Species Act (FESA) provides the legal framework 
for the listing and protection of species (and their habitats) identified as being endangered or 
threatened with extinction. Actions that jeopardize endangered or threatened species and the habitats 
upon which they rely are considered a “take” under the FESA. Section 9(a) of the FESA defines take as 
“to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or attempt to engage in any 
such conduct.” “Harm” and “harass” are further defined in federal regulations and case law to include 
actions that adversely impair or disrupt a listed species’ behavioral patterns. 

Sections 4(d), 7, and 10(a) of the FESA regulate actions that could jeopardize endangered or threatened 
species. Section 7 describes a process of federal interagency consultation for use when federal actions 
may adversely affect listed species. A biological assessment is required for any major construction 
activity if it may affect listed species. In this case, take can be authorized via a letter of Biological 
Opinion (BO), issued by the USFWS for non-marine related listed species issues. A Section 7 consultation 
is required when there is a nexus between federally listed species’ use of the site and impacts to USACE 
jurisdictional areas. Section 10(a) allows the issuance of permits for “incidental” take of endangered or 
threatened species. The term “incidental” applies if the taking of a listed species is incidental to and not 
the purpose of an otherwise lawful activity. The MSHCP includes a Section 10(a) permit for this portion 
of Riverside County, including the City of Riverside and the subject project site.  

All migratory bird species that are native to the United States or its territories are protected under the 
Migratory Bird Treaty Act (MBTA), as amended under the MBTA of 2004 (Federal Register Doc. 05 5127). 
This law is generally protective of migratory birds from the direct physical take of the species.  

Federal wetland regulation (non-marine issues) is guided by the Rivers and Harbors Act of 1899 and the 
Clean Water Act (CWA). The Rivers and Harbors Act deals primarily with discharges into navigable 
waters, while the purpose of the CWA is to restore and maintain the chemical, physical, and biological 
integrity of all waters of the U.S. Permitting for projects filling waters of the U.S. (including wetlands and 



General Biological Resources Assessment for the Riverside Wood Residential Project (Tentative Tract No. 37593) 
December 7, 2018 

 
18 

vernal pools) is overseen by the USACE under Section 404 of the CWA. Projects may be permitted on an 
individual basis or may be covered under one of several approved Nationwide Permits. Individual 
Permits are assessed individually based on the type of action, amount of fill, etc. A CWA Section 401 
Water Quality Certification, which is administered by the RWQCB, must be issued prior to any 
404 Permit. Impacts to waters of the U.S. would result in a need for both a USACE 404 permit and a 
RWQCB 401 certification. 

4.2 STATE REGULATIONS 

The California Endangered Species Act (CESA) is similar to FESA in that it contains a process for listing of 
species and regulating potential impacts to listed species. Section 2081 of the CESA authorizes the CDFW 
to enter into a memorandum of agreement for the take of listed species for scientific, educational, or 
management purposes. The MSHCP is the regional 2081 for this portion of Riverside County, including 
the subject property.  

State Fully Protected species may not be taken or possessed at any time and no state licenses or permits 
may be issued for their take except for collecting these species necessary for scientific research and 
relocation of the bird species for the protection of livestock (CFG Code Sections 3511, 4700, 5050, and 
5515).  

The Native Plant Protection Act (NPPA) enacted a process by which plants are listed as rare or 
endangered. The NPPA regulates the collection, transport, and commerce of listed plants.  

The CESA follows the NPPA and covers both plants and animals that are determined to be endangered 
or threatened with extinction. Plants listed as rare under NPPA were designated threatened under the 
CESA.  

CFG Code Sections 1600 et seq. requires an agreement with CDFW for projects affecting riparian and 
wetland habitats through the issuance of a Streambed Alteration Agreement. CFG Code Sections 3503, 
3503.5, and 3800 prohibit the take or possession of birds, their nests, or eggs. Disturbance that causes 
nest abandonment and/or loss of reproductive effort (killing or abandonment of eggs or young) is 
considered a take. Such a take would also violate federal law protecting migratory birds. Incidental Take 
Permits are required from the CDFW for projects that may result in the incidental take of species listed 
by the state as endangered, threatened, or candidate species. The wildlife agencies require that impacts 
to protected species be minimized to the extent possible and mitigated to a level of insignificance. 

The California Natural Community Conservation Planning Act of 1991 is designed to conserve habitat-
based natural communities at the ecosystem scale while accommodating compatible land uses in 
coordination with CESA. The CDFW is the principal state agency implementing the Natural Community 
Conservation Planning (NCCP) program. The Act established a process to allow for comprehensive, long-
term, regional, multi-species, and habitat-based planning in a manner that satisfies the requirements of 
the FESA and CESA (through a companion regional habitat conservation plan). The NCCP program has 
provided the framework for innovative efforts by the state, local governments, and private interests to 
plan for the protection of regional biodiversity and the ecosystems upon which they depend. The NCCP 
program seek to ensure the long-term conservation of multiple species, while allowing for compatible 
and appropriate economic activity to proceed. The MSHCP was prepared as part of regional planning 
pursuant to the NCCP Act. 
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4.3 LOCAL REGULATIONS 

4.3.1 Western Riverside Multiple Species Habitat Conservation Plan 

The MSHCP is a comprehensive multi-jurisdictional effort that includes Riverside County and multiple 
cities, including the City of Riverside in Western Riverside County. Rather than address sensitive species 
on an individual basis, the MSHCP focuses on the conservation of 146 species, proposing a reserve 
system of approximately 500,000 acres and a mechanism to fund and implement the reserve system 
(Dudek 2003). Most importantly, the MSHCP allows participating entities to issue take permits for listed 
species so that individual applicants need not seek their own permits from the USFWS and/or CDFW. 
The MSHCP was adopted on June 17, 2003, by the Riverside County Board of Supervisors. The Incidental 
Take Permit was issued by both the USFWS and CDFW on June 22, 2004. 

As noted above, the project site is located within the Lake Matthews/Woodcrest Area Plan of the 
MSHCP. The project site is not located within or adjacent to any MSHCP Criteria Cells or core reserve 
areas. Overall, the project would be consistent with the MSHCP. 

4.3.2 Stephens’ Kangaroo Rat Habitat Conservation Plan 

The SKRHCP describes the conservation, mitigation, and monitoring measures that are implemented 
within core reserves. Within the SKRHCP, there are seven core reserves totaling 41,221 acres for 
conservation of Stephens’ kangaroo rat and associated habitat. The SKRHCP provides a 30-year 
incidental take authorization for Stephens’ kangaroo rat on lands within its boundaries, which includes 
533,954 acres within the County and the Cities of Corona, Hemet, Lake Elsinore, Moreno Valley, 
Murrieta, Perris, Riverside, and Temecula. 

The project site is within the SKRHCP, but is not located within any of the core reserves. The project 
would be required to pay a Stephens’ kangaroo rat mitigation fee per development requirements under 
the SKRHCP. 

5.0 IMPACTS 
This section describes potential direct and indirect impacts associated with the proposed project. Direct 
impacts immediately alter the affected biological resources such that those resources are eliminated 
temporarily or permanently. For purposes of this impact analysis direct impact areas are considered 
100 percent lost. Indirect impacts consist of secondary effects (i.e., edge effects) of a project including 
but not limited to: noise, decreased water quality (e.g., through sedimentation, urban contaminants, or 
fuel release), fugitive dust, colonization of non-native plant species, animal behavioral changes, and 
night lighting. The magnitude of an indirect impact can be the same as a direct impact; however, the 
effect usually takes a longer time to become apparent.  

According to Appendix G of the CEQA Guidelines, project impacts to biological resources would be 
considered significant if they would: 

• Have a substantial adverse effect, either directly or through habitat modifications, on any 
special status species in local or regional plans, policies, or regulations, or by the CDFW and or 
USFWS. 
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• Have a substantial adverse effect on federally protected wetlands as defined by Section 404 of 
the CWA (including, but not limited to, marsh, vernal pool, coastal, etc.) through direct removal, 
filling, hydrological interruption, or other means. 

• Interfere substantially with the movement of any native resident or migratory fish or wildlife 
species or with established native resident or migratory wildlife corridors, or impede the use of 
native wildlife nursery sites. 

• Conflict with any local policies or ordinances protecting biological resources, such as a tree 
preservation policy or ordinance. 

• Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community 
Conservation Plan, or other approved local, regional, or state habitat conservation plan. 

5.1 VEGETATION COMMUNITIES 

The project proposes to directly impact the entire 20.2-acre project site. The project impacts are 
presented on Figure 7, Project Impacts. Project impacts to developed land, disturbed land, and non-
native grassland are not considered significant and do not require mitigation pursuant to CEQA or the 
MSHCP. 

5.2 SENSITIVE PLANT AND ANIMAL SPECIES 

No sensitive plants or animal species occur on site and none were determined to have higher than low 
potential to occur on the project site; therefore, no impacts to sensitive species would occur. 

The MSHCP does not cover impacts to nesting birds that are protected under the MBTA. Impacts to 
birds protected under the MBTA are considered significant and discussed below. 

5.2.1 Nesting Birds 

Development of the proposed project could disturb or destroy active migratory bird nests including eggs 
and young, if construction is implemented during the bird breeding season (January 15 to 
September 15). Disturbance to or destruction of migratory bird eggs, young, or adults is in violation of 
the MBTA and California Fish and Game Code; such impacts would be considered significant. 

5.3 JURISDICTIONAL WATERS AND WETLANDS 

No jurisdictional wetlands or waters occur on the project site; therefore, no impacts would occur. 

5.4 WILDLIFE CORRIDORS AND NURSERY SITES 

The project site is supports little vegetative cover for wildlife and is surrounded by existing residential 
development to the north and south and disturbed land to the east and west. The project site is not 
targeted for conservation and is not within or adjacent to a regional corridor or linkage; thus, no impacts 
to resident or migratory wildlife, including wildlife nursery sites, are expected. Additionally, the project 
site does not contain aquatic habitat that would support resident or migratory fish; thus, no impacts to 
fish are expected. 
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5.5 MSHCP CONSISTENCY ANALYSIS 

The purpose of this section is to provide an analysis of the project with respect to compliance with 
biological resources aspects of the MSHCP.  

The project was evaluated for consistency with the following MSHCP issue areas:  

• MSHCP Reserve Assembly requirements; 

• Section 6.1.2 (Protection of Species Associated with Riparian/Riverine Areas and Vernal Pools); 

• Section 6.1.3 (Protection of Narrow Endemic Plant Species); 

• Section 6.1.4 (Guidelines Pertaining to the Urban/Wildlands Interface);  

• Section 6.3.2 (Additional Survey Needs and Procedures); and 

• Section 6.4 (Fuels Management).  

The discussions below provide a summary demonstrating how the project is consistent with MSHCP 
requirements for each of the above-listed issue areas.  

5.5.1 MSHCP Reserve Assembly Requirements 

The project site is not located within a Cell or Cell Group and does not have target goals for 
conservation. The project site does not include land conservation requirements to contribute to the 
MSHCP reserve assembly. No sensitive species were determined to occupy the site that would warrant 
conservation. Therefore, the project would not conflict with the MSHCP reserve assembly. 

5.5.2 MSHCP Section 6.1.2 Protection of Species Associated with 
Riparian/Riverine Areas and Vernal Pools 

Section 6.1.2, Protection of Species Associated with Riparian/Riverine Areas and Vernal Pools, states: 

“The purpose of the procedures described in this section is to ensure that the biological 
functions and values of these areas throughout the MSHCP Plan Area are maintained such 
that Habitat values for species inside the MSHCP Conservation Area are maintained.” 

The project site does not support Riparian/Riverine Areas or Vernal Pools. Suitable habitat for 
Riparian/Riverine and Vernal Pools, invertebrates, or bird species are not present within the project site. 
Therefore, no impacts would occur to Riparian/Riverine Areas or Vernal Pools or associated species and 
the proposed project is consistent with Section 6.1.2 of the MSHCP. 

5.5.3 MSHCP Section 6.1.3 Protection of Narrow Endemic Plant Species 

The project site is not within a survey area for NEPSSA species; therefore, no surveys were warranted. 
Nevertheless, no suitable habitat for NEPSSA species occurs on the project site and no impacts would 
occur as a result of the project. The proposed project is consistent with Section 6.1.3 of the MSHCP. 
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5.5.4 MSHCP Section 6.1.4 Guidelines Pertaining to the Urban/Wildlands 
Interface  

Section 6.1.4 of the MSHCP addresses potential indirect impacts to MSHCP Conservation Area lands via 
the Urban/Wildlands Interface Guidelines (UWIG). The project site does not occur adjacent to an MSHCP 
Conservation Area; the nearest Conservation Areas include Existing Core-D located approximately 
2 miles to the northeast and Existing Core-C located approximately 3.5 miles to the southwest. The 
project site is located in an area with existing residential and agricultural uses. The MSHCP UWIG 
guidelines discussed below are to demonstrate how the project would prevent and/or reduce potential 
impacts to off-site Conservation Areas to ensure consistency with MSHCP Section 6.1.4. 

Drainage 

Although the project does not directly drain into an MSHCP Conservation Area, storm water flows from 
the site could ultimately reach a downstream Conservation Area (approximately 2 to 3.5 miles 
downstream as stated above). Currently, surface storm water on site is captured and conveyed to 
downstream areas off-site by the City’s storm drain system; the project proposes connection to this 
existing infrastructure. The project proposes to construct two bioretention basins, including one basin 
adjacent to the west side of Wood Road and one basin along the eastern project boundary. These 
bioretention basins are designed to collect/capture and filter the majority of onsite storm water flow 
fun-off to prevent the release of toxins, chemicals, petroleum products, exotic plant materials, or other 
elements that might degrade or harm biological resources or ecosystem processes downstream within a 
MSHCP Conservation Area. 

The project would also adhere to the Construction Guidelines in Section 7.5.3 of the MSHCP and would 
incorporate measures, including general construction Best Management Practices and those required 
through the National Pollutant Discharge Elimination System, to ensure that the quantity and quality of 
runoff discharged off-site is not altered in an adverse way when compared with existing conditions.  

Toxics 

The project does not propose toxic impacts to sensitive species habitats; however, the post-project site 
uses may include chemicals associated with urban/residential uses and generation of bio-products such 
as oil from impervious surfaces and cars that are potentially toxic or may adversely affect wildlife 
species, habitat, or water quality. As stated earlier, the project proposes construction of two bio-
retention basins that will capture and filter run-off from the residential development on site. Measures 
such as those employed to address drainage issues above will be implemented to ensure no indirect 
impacts from toxic substances occur to species or their habitat. 

Lighting 

The project site is not located within the vicinity of a MSHCP Conservation Area (i.e., within 500 linear 
feet); therefore, this does not apply. 

Invasives 

The project shall not use invasive plants for erosion control, landscaping, wind rows, or other purposes. 
The project will comply with the MSHCP and avoid the use of invasive, non-native plants in accordance 
with MSHCP Table 6-2.  
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Barriers 

The project does not occur within the vicinity of a MSHCP Conservation Area (i.e., within 500 linear 
feet); therefore, this does not apply. 

Grading/Land Development 

The project does not occur within the vicinity of a MSHCP Conservation Area (i.e., within 500 linear 
feet); therefore, this does not apply. 

5.5.5 MSHCP Section 6.3.2 Additional Survey Needs and Procedures 

The project site is not located in a CASSA, NEPSSA, amphibian, or mammal survey area. Therefore, 
project impacts to CASSA species, NEPSSA species, or sensitive amphibian or mammal species are not 
anticipated. The project is located within a BUOW Survey Area and project compliance with the MSHCP 
is discussed below. 

Burrowing Owl 

The MSHCP requires a habitat assessment and focused surveys if suitable BUOW habitat occurs on the 
project site. The project site was determined to support suitable habitat for BUOW; and as such, 
protocol BUOW survey were conducted during the 2018 breeding season accordance with County 
survey protocol (County 2006). No BUOW or sign of the species was detected during the survey (Psomas 
2018). According to CNDDB, active BUOW burrows were observed in the eastern portion of the project 
site and an adult BUOW was observed to the north of the project in 2006 (CDFW 2018). 

Although focused protocol BUOW surveys were negative, a 30-day pre-construction survey is still 
required in accordance with MSHCP requirements. Therefore, the proposed project would be consistent 
with MSHCP Section 6.3.2. 

5.5.6 MSHCP Section 6.4 Fuels Management 

Because the proposed project exists is not adjacent to any natural lands with a significant fuel source, a 
fuel modification zone is not incorporated into proposed project. Additionally, the project site is not 
adjacent to MSHCP Conservation Area. Therefore, fuel modification impacts would not extend into a 
conservation and the proposed project is consistent with Section 6.4 of the MSHCP. 

6.0 AVOIDANCE, MINIMIZATION, AND 
MITIGATION MEASURES 

Proposed mitigation measures listed below shall reduce potential significant impacts to a level below 
significant. 
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6.1 SENSITIVE SPECIES 

6.1.1 Burrowing Owl 

Within 30 days prior to initiating ground-disturbance activities, the project applicant shall retain a 
qualified biologist to complete a pre-construction avoidance survey in accordance with the MSHCP 
guidelines (County 2006). If the pre-construction survey is negative and BUOW is confirmed absent, then 
ground-disturbing activities shall be allowed to commence and no further mitigation would be required.  

If BUOWs have colonized the project site prior to initiation of construction, the project applicant shall 
immediately inform RCA and CDFW and USFWS (Wildlife Agencies). Preparation of a BUOW Protection 
and Relocation Plan, prior to initiating ground disturbance may be required by the RCA and/or the 
Wildlife Agencies. 

6.1.2 Nesting Birds 

Vegetation clearing for the project shall be conducted outside the avian nesting season, which is 
generally defined as January 15 to September 15. If vegetation clearing must take place during the 
nesting season, a qualified biologist shall perform a pre-construction nesting bird survey no more than 
seven days prior to vegetation impacts. Results of the survey shall be submitted to the City for review 
and approval prior to initiating impacts during the breeding season. 

If active bird nests are confirmed to be present during the pre-construction survey, the project biologist 
shall delineate a buffer of up to 300 feet (500 feet for raptors) around each nest. Construction activities 
within the buffer shall not be permitted until nesting behavior has ceased, nests have failed, or young 
have fledged. The project biologist may modify the buffer or propose other recommendations in order 
to minimize disturbance to nesting birds. 

6.2 NON-NATIVE INVASIVE SPECIES RESTRICTIONS 

In accordance with MSHCP Section 6.1.4, no species listed in Table 6-2 of the MSHCP (Appendix C of the 
MSHCP) shall be used on the project site, including hydroseed mix used for interim erosion control. 

6.3 MSHCP LOCAL DEVELOPMENT MITIGATION FEE 

Because the project is located within an area (City of Riverside) participating in the MSHCP, the project 
applicant is required to pay a Local Development Mitigation Fee (LDMF) to finance the acquisitions of 
conservation areas to provide habitat for MSHCP covered species (County 2003). The LDMF must be 
paid prior to issuance of a building permit. The applicant would pay the LDMF as determined through 
coordination with the County. The fee schedule is adjusted annually by the RCA and was recently 
adjusted. The current fee for residential development of fewer than eight dwelling units per acre is 
$2,104 per unit (Regional Conservation Authority 2017).  

6.4 SKRHCP FEES 

Because the project is located within the SRKHCP area, the project applicant is required to pay a 
mitigation fee in accordance with the SKRHCP. The SKRHCP fee for the project shall be an amount 
determined in coordination with the County. 
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7.0  CERTIFICATION/QUALIFICATION 
I hereby certify that the statements furnished above and in the attached exhibits present the data and 
information required for this biological evaluation, and that the facts, statements, and information 
presented are true and correct to the best of my knowledge and belief. 

 

DATE: December 7, 2018  SIGNED:  
    Thomas Liddicoat 
    Biology Project Manager 
    HELIX Environmental Planning, Inc. 
 

Fieldwork Performed By: 
 
Lauren Singleton 
Biologist, HELIX Environmental Planning, Inc. 
M.S., Biology with Ecology and Entomology Emphasis, California State University Long Beach, 2014 
B.S., Biology with Ecology Emphasis, California State University Long Beach, 2010 
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Appendix A
Plant Species Observed



Appendix A 

PLANT SPECIES OBSERVED 

 

A-1 

Family Scientific Name Common Name 

ANGIOSPERMS – EUDICOTS 

Apocynaceae Nerium oleander* oleander 

Asteraceae 

Ambrosia acanthicarpa annual bur-sage 

Baccharis salicifolia mule fat 

Brickellia desertorum  desert brickellbrush 

Corethrogyne filaginifolia cudweed aster 

Deinandra paniculata paniculate tarplant 

Encelia farinosa  brittlebush 

Gutierrezia californica California matchweed 

Heterotheca grandiflora  telegraph weed 

Isocoma menziesii goldenbush 

Lepidospartum squamatum scale-broom 

Brassicaceae Hirschfeldia incana* short-pod mustard 

Chenopodiaceae 
Amaranthus albus* white tumbleweed 

Salsola tragus* Russian thistle 

Convolvulaceae Convolvulus arvensis* bindweed 

Euphorbiaceae 
Croton setiger dove weed 

Euphorbia serpens matted sandmat 

Lamiaceae Trichostema lanceolatum vinegar weed 

Polygonaceae Eriogonum fasciculatum buckwheat 

Simaroubaceae Ailanthus altissima* tree-of-heaven 

Solanaceae Nicotiana glauca* tree tobacco 

ANGIOSPERMS – MONOCOTS 

Arecaceae Washingtonia robusta* Mexican fan palm 

Poaceae 

Avena sp.* oats 

Bromus diandrus* common ripgut grass 

Bromus madritensis ssp. rubens* red brome 
* Non-native species 
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Appendix B
Animal Species Observed or 

Detected



Appendix B 

ANIMAL SPECIES OBSERVED OR DETECTED 

 

B-1 

Order Family Scientific Name Common Name 

INVERTEBRATES 

Hymenoptera Apidae Apis sp. honey bee 

REPTILES 

Squamata Phrynosomatidae Sceloporus occidentalis western fence lizard 

BIRDS 

Accipitriformes 

Accipitridae 
Buteo jamaicensis red-tailed hawk 

Buteo lineatus red-shouldered hawk 

Trochilidae Calypte anna Anna's hummingbird 

 Zenaida macroura mourning dove 

Falconiformes Falconidae Falco sparverius American kestrel 

Passeriformes 

Alaudidae Eremophila alpestris horned lark 

Bombycillidae Bombycilla cedrorum cedar waxwing 

Cathartidae Cathartes aura turkey vulture 

Corvidae 
Corvus brachyrhynchos American crow 

Corvus corax common raven 

Fringillidae 

Haemorhous mexicanus house finch 

Spinus psaltria lesser goldfinch 

Spinus tristis American goldfinch 

Sturnella neglecta western meadowlark 

Mimidae Mimus polyglottos northern mockingbird 

Parulidae Setophaga coronata yellow-rumped warbler 

Passerellidae 

Melospiza melodia song sparrow 

Melozone crissalis California towhee 

Zonotrichia leucophrys white-crowned sparrow 

Passeridae Passer domesticus house sparrow 

Troglodytidae Thryomanes bewickii Bewick's wren 

Tyrannidae 

Sayornis nigricans black phoebe 

Sayornis saya Say's phoebe 

Tyrannus vociferans Cassin's kingbird 

Piciformes Picidae Colaptes auratus northern flicker 

MAMMALS 

Carnivora Canidae Canis latrans  coyote 

Lagomorpha Leporidae Sylvilagus audubonii desert cottontail 

Rodentia Sciuridae Otospermophilus beecheyi California ground squirrel 
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Appendix C
Site Photographs
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Appendix C                                                                    

Riverside Wood Residential Project

Photograph 1.  View of disturbed and developed land on the western parcel of 
the project site, facing northeast. Note the rough-graded pads and paved roads.

Photograph 2.  View of disturbed and developed land on the western parcel of 
the project site, facing southwest.
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Riverside Wood Residential Project

Photograph 3.  View of disturbed and developed land on the western parcel of 
the project site, facing south.

Photograph 4.  View of the detention basin on the western parcel of the project 
site, facing southwest.



G:
\P

RO
JE

CT
S\

C\
CA

O
-0

1\
_R

ep
or

ts
\G

BR
A\

Ap
pe

nd
ic

es

Site Photographs 
Appendix C                                                                    

Riverside Wood Residential Project

Photograph 5.  View of Wood Road to the left and disturbed land on the eastern 
parcel of the project site to the right, facing north. 

Photograph 6.  View of non-native grassland on the eastern parcel of the project 
site to the right and disturbed land on the left, facing west. The non-native 
grassland was observed on a berm that separates the northern and southern 
portions of the eastern parcel.
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Riverside Wood Residential Project

Photograph 7.  View of disturbed land on the eastern parcel of the project site, 
facing north.

Photograph 8. View of the non-native grassland on the eastern parcel of the 
project site, facing northwest. The non-native grassland was observed on dirt 
mounds.
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Appendix D 

Explanation of Status Codes for Plant and Animal Species 

D-1

U.S. FISH AND WILDLIFE SERVICE (USFWS) 

BCC Birds of Conservation Concern 
FE Federally listed endangered 
FT Federally listed threatened 

CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE (CDFW) 

SE State listed endangered 
ST State listed threatened 
SSC State species of special concern 
WL Watch List 
FP Fully Protected 

MULTIPLE SPECIES HABITAT CONSERVATION PLAN (MSHCP) COVERED 

MSHCP Covered indicates that the species is part of a proposed list of species (146 total) considered at 
this time to be adequately conserved by the Western Riverside MSHCP, provided that participants meet 
all conditions listed in the Final MSHCP. 

CALIFORNIA RARE PLANT RANKS (CRPR) 

Lists List/Threat Code Extensions 

1A = Presumed extinct. 

1B = Rare, threatened, or endangered in 
California and elsewhere.  Eligible for 
state listing. 

2 = Rare, threatened, or endangered in 
California but more common 
elsewhere.  Eligible for state listing. 

3 = Distribution, endangerment, ecology, 
and/or taxonomic information needed.  
Some eligible for state listing.  

4 = A watch list for species of limited 
distribution.  Needs monitoring for 
changes in population status.  Few (if 
any) eligible for state listing. 

.1 =  Seriously endangered in California (over 80 
percent of occurrences threatened/high degree 
and immediacy of threat)  

.2 =  Fairly endangered in California (20 to 80 percent 
occurrences threatened) 

.3 =  Not very endangered in California (less than 20 
percent of occurrences threatened, or no 
current threats known) 

A CA Endemic entry corresponds to those taxa that 
only occur in California. 

All List 1A (presumed extinct in California) and some 
List 3 (need more information; a review list) plants 
lacking threat information receive no threat code 
extension.  Threat Code guidelines represent only a 
starting point in threat level assessment.  Other 
factors, such as habitat vulnerability and specificity, 
distribution, and condition of occurrences are 
considered in setting the Threat Code. 
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225 South Lake Avenue 
Suite 1000 
Pasadena, CA 91101 
 
Tel 626.351.2000 
Fax 626.351.2030 
www.Psomas.com 

July 11, 2018 
 
 
Sean P. Kelleher VIA EMAIL 
Planning Division SKelleher@riversideca.gov 
Community and Economic Development Department  
City of Riverside  
3900 Main Street, 3rd Floor 
Riverside, California 95222 

Subject: Results of a Burrowing Owl Survey for the Lurin Avenue Project Site, Tentative Tract Map 
Nos. 32301 and 32302, City of Riverside, California 

Dear Mr. Kelleher: 

This Letter Report presents the results of a burrowing owl survey conducted for the Lurin Avenue Project 
Site (hereinafter referred to as “the project site”), located in the City of Riverside, California. The 
burrowing owl survey was conducted in accordance with the Burrowing Owl Survey Instructions for the 
Western Riverside County Multiple Species Habitat Conservation Plan (MSHCP) Area.  

PROJECT LOCATION AND DESCRIPTION  

The approximately 20-acre project site is located immediately south of Lurin Avenue and is bisected (10-
acres east and 10-acres west) by Wood Road in the City of Riverside (Exhibit 1). The project site is 
located on the U.S. Geological Survey’s (USGS’) Riverside East (to the north) and Steele Peak (to the 
south) 7.5-minute quadrangles (Exhibit 2). Topography on the project site is generally flat with elevations 
ranging from approximately 1,670 feet above mean sea level (msl) in the northeast corner to 1,713 feet 
above msl in the northwest corner. Residential areas are located to the south and northwest of the project 
site, while vacant land is located to the east and northeast. The site is not located within an MSHCP 
Criteria Cell. 

Vegetation on the project site primarily consists of non-native grassland, ruderal, disturbed, and 
developed areas. A small patch of mule fat scrub occurs in the on-site detention basin. The approximate 
10-acre site west of Wood Road contains partial development including a road, storm drains, and terraced 
plots. The approximate 10-acre portion of the project site east of Wood Road has recently been disked and 
the soil is loose in all but one small strip of land. Representative photographs of the project site are 
included in Attachment A. 

SURVEY METHODOLOGY  

According to MSHCP guidelines, surveys for burrowing owl are required as part of the 
environmental review process. The MSHCP Additional Surveys Needs and Procedures 
identify a specific burrowing owl survey area within the MSHCP Plan Area. The MSHCP 
also identifies species-specific objectives for burrowing owl, namely Species-Specific 
Objectives 5 and 6, both of which require burrowing owl surveys if potentially suitable habitat 
occurs on a proposed project site. 
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Burrowing owl surveys were conducted in accordance with the methodology described in the MSHCP, 
which is based on the California Department of Fish and Wildlife Staff Report (CDFW 2012, which in 
turn is based on the Burrowing Owl Consortium Guidelines). The MSHCP recommends that burrowing 
owl surveys are conducted during the breeding season March 1 through August 31 to describe if, when, 
and how the site is used by burrowing owls. Surveys shall be conducted in two parts: Part A includes 
focused burrow surveys and Part B includes focused burrowing owl surveys. Surveys should be 
conducted during weather that is conducive to observing owls outside their burrows and detecting 
burrowing owl sign. Surveys will not be accepted if they are conducted during rain, high winds (> 20 
miles per hour [mph]), dense fog, or temperatures over 90 degrees Fahrenheit (°F). Part B surveys should 
be conducted in the morning one hour before sunrise to two hours after sunrise or in the early evening two 
hours before sunset to one hour after sunset. Focused burrowing owl surveys consist of site visits on four 
separate days. The first one may be conducted concurrent with the focused burrow survey. Pre-
construction surveys shall be conducted within 30 days prior to ground disturbance to avoid direct take of 
burrowing owls, if potentially suitable habitat is present on the project site (MSHCP Species-Specific 
Objective 6). 

Psomas Biologist Sarah Thomas conducted the focused burrow survey on June 14, 2018. The survey area 
included the proposed development footprint and a 500-foot buffer area around the development footprint 
(Exhibit 3). Ms. Thomas walked all potentially suitable habitat in the survey area in transects spaced 
approximately 100 feet (30 meters) apart to achieve 100 percent visual coverage. The survey area was 
scanned for potentially utilized burrows, burrowing owls, or sign of their presence (e.g., pellets, scat, prey 
remains, whitewash, decoration) using binoculars at the start of each transect and every 328 feet (100 
meters). The weather conditions during the survey were suitable for bird activity and consisted of mild 
temperatures (i.e., 66 to 77°F) with wind speeds no more than 5 mph. Focused burrow survey conditions 
are summarized in Table 1. 

TABLE 1 
BURROW SURVEY CONDITIONS 

 

Date Personnel Survey Type 
Time 

Start/End 
Temp (°F) 
Start/End 

Wind Speed (mph) 
Start/End 

Cloud Cover (%) 
Start/End 

6/14/2018 Sarah Thomas Burrow Survey  
5:05 AM/  
6:30 AM 

 66/77 1–3/1–3 25/45 

°F: degrees Fahrenheit; mph: miles per hour 

 

All natural or man-made cavities large enough to potentially allow a burrowing owl to enter were 
inspected for evidence of occupation and mapped. Evidence of occupation may include prey remains, cast 
pellets, white wash, feathers, and observations of owls adjacent to burrows. Binoculars were used to 
inspect burrows, crevices, and potential perches such as rocks, fence posts, and other elevated structures 
for the presence of this species. Any active, potentially active, or inactive burrows in the survey area were 
recorded in the field using handheld Global Positioning System (GPS) units. An active burrow is defined 
as a burrow with confirmed sign of active use (i.e., burrowing owl observed or fresh scat). A potentially 
active burrow is defined as a burrow that is structurally suitable for burrowing owl (with or without sign). 
An inactive burrow is one that appears old, is collapsing, and is structurally blocked so that an animal 
would need to physically modify the entrance to enter it. No burrows were altered during the burrow 
survey effort. The dimensions of each burrow were recorded and are included in Attachment B, 
Table B-1. All wildlife observed were recorded in field notes and are also listed in Attachment B, 
Table B-2.  
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Burrows that were marked as potentially suitable during the survey underwent a follow-up burrowing owl 
survey to determine if the burrows were occupied. Ms. Thomas conducted the burrowing owl surveys on 
June 14, 15, 18, and 19, 2018. 

SURVEY RESULTS 

As described above, the focused surveys for the burrowing owl include two components: (1) focused 
surveys to locate potentially utilized burrows and (2) focused surveys to locate burrowing owls. Details of 
these survey results follow below. 

Burrow Survey Results 

No active burrowing owl burrows were observed in the survey area; however, 12 potentially suitable 
burrows (or burrow complexes) were recorded (Exhibit 4). No burrowing owl or sign was observed at any 
of the potentially suitable burrows. Representative photographs of the burrows are included in 
Attachment A. 

Burrowing Owl Survey Results 

The burrowing owl survey was conducted following Part B of the survey methods in the Western 
Riverside County MSHCP (RCA 2004). The MSHCP recommends crepuscular surveys (i.e., occurring 
near dawn and dusk) to increase the potential of detecting an active burrowing owl. The purpose of this 
survey was to identify any active burrowing owl burrows within study area per the requirements in the 
MSHCP.  

As stated above, Ms. Thomas conducted the burrowing owl surveys on June 14, 15, 18, and 19, 2018. The 
survey area for the burrowing owl surveys matched the survey area for the burrow surveys (the project 
development area with a 500-foot buffer) as shown on Exhibit 3. Ms. Thomas walked the survey area in 
transects spaced approximately 100 feet (30 meters) apart to achieve 100 percent visual coverage. The 
buffer area was scanned from the project site using binoculars. The survey area was scanned for 
burrowing owl or sign of their presence (e.g., pellets, scat, prey remains, whitewash, decoration) using 
binoculars at the start of each transect and every 328 feet (100 meters). The surveys were conducted 
between one hour before sunrise and up to two hours afterward. The weather conditions during the survey 
were suitable for bird activity and consisted of mild temperatures (i.e., 64 to 85°F) with wind speeds no 
more than 12 mph. Survey conditions during the burrowing owl surveys are shown in Table 2. 
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TABLE 2 
BURROWING OWL SURVEY CONDITIONS 

 

Date Personnel Survey Type 
Time 

Start/End 

Temperature 
(°F) 

Start/End 
Wind Speed 

(mph) 

Start/End 
Cloud Cover 

(%) 

6/14/2018 Sarah Thomas 
Crepuscular BUOW 
(Morning) Survey 1 

6:30 AM – 
7:40 AM 

 77/85 1–3/1–3 25/45 

6/15/2018 Sarah Thomas 
Crepuscular BUOW 
(Morning) Survey 2 

5:15 AM – 
7:30 AM 

65/77 0/0–1 25/25 

6/18/2018 Sarah Thomas 
Crepuscular BUOW 
(Morning) Survey 3 

5:10 AM – 
7:40 AM 

64/75 0–1/1–3 50/25 

6/19/2018 Sarah Thomas 
Crepuscular BUOW 
(Morning) Survey 4 

5:10 AM – 
7:30 AM 64/77 0–1/1–3 0/0 

°F: degrees Fahrenheit; mph: miles per hour; BUOW: burrowing owl 

 

As indicated above, any natural or man-made cavities large enough to allow a burrowing owl to enter 
were inspected for evidence of occupation and mapped. Evidence of occupation may include prey 
remains, cast pellets, white wash, feathers, and observations of owls adjacent to burrows. Binoculars were 
used to inspect burrows, crevices, and potential perches such as rocks, fence posts, and other elevated 
structures for the presence of this species. Any active burrows with either the presence of burrowing owls 
or sign in the survey area were recorded in the field using handheld GPS units. No burrows were altered 
during the burrowing owl survey effort. All wildlife observed were recorded in field notes and are also 
listed in Table B-2 of Attachment B.  

Summary 

A total of 12 potentially suitable burrows were detected during the initial burrow survey (Exhibit 4).  
However, no burrowing owls or owl sign were observed in the survey area during any of the survey dates. 
The observed burrows were likely created by ground squirrels and are of marginally suitability for 
burrowing owl occupation. The marginal suitability of the burrows combined with apparent regular 
ground disturbance (in the form of disking for fuel reduction) would suggest that no burrowing owls have 
recently utilized the site. No special status species were observed during the survey. 

Psomas appreciates the opportunity to assist on this project. If you have any comments or questions, 
please contact Sarah Thomas at Sarah.Thomas@psomas.com or (626) 351–2000. 
 
Sincerely, 

 
 
 
 
Ann M. Johnston Sarah Thomas 
Vice President/Principal, Resource Management Biologist 
 
 
cc: Mr. Brett Crowder, Coastal Commercial Properties (brett@coastalcomproperty.com) 
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Attachments:  A – Site Photos 
 B – Burrow Details and Wildlife Detected 
 
Exhibits: 1 – Project Location 
 2 – USGS 7.5–Minute Digital Quadrangle 
 3 – Survey Area  
 4 – Results of Burrow Survey and Burrowing Owl Survey 
 
 
R:\Projects\CCP\3CCP010400\BUOW\Lurin Ave BUOW Report-071118.docx 
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ATTACHMENT A 

SITE PHOTOGRAPHS  



June 19, 2018. View of the project area from the southeast corner showing tilled soil east of Wood Road.

June 19, 2018. View of the project area west of Wood Road taken from the north-central portion of the site facing west.
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Site Photos



Site Photos Exhibit A-2
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June 19, 2018. Example of a potential burrowing owl burrow.  Burrow No. 12, a discarded concrete slab pile 
with multiple entrances.
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June 19, 2018. View of the project area west of Wood Road taken from the northwestern portion of the site facing southeast.



Site Photos Exhibit A-3
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June 19, 2018. View of potential burrowing owl burrow No. 9, a ground squirrel burrow.
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June 19, 2018. View of ground squirrel burrows that represent potential burrowing owl burrow complex No. 2.



 

 

ATTACHMENT B 

BURROW DETAILS AND WILDLIFE OBSERVED 
 



Lurin Avenue Project 
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TABLE B-1 
BURROW DETAILS 

 

Burrow 
ID 

No. of 
Entrances Easting Northing 

Approximate Burrow 
Dimensions (Width 

[cm] Height [cm] 
Length [cm]) Status General Location Notes 

1 1 469147 3748348 25 x 10 x 40+ Potential Burrow 
Onsite; west of 

Wood Road 
Manmade structure/drainage 

2 10 469160 3748361 10 x 16 x 20+ (largest) Potential Burrow 
Onsite; west of 

Wood Road 
  Ground squirrel burrow complex 

3 1 469203 3748471 6 x 15 x 18 Potential Burrow 
Onsite; west of 

Wood Road 
  Ground squirrel burrow 

4 1 469206 3748443 10 x 12 x 40 Potential Burrow 
Onsite; west of 

Wood Road 
  Ground squirrel burrow 

5 1 469229 3748402 10 x 20 x 20+ Potential Burrow 
Onsite; west of 

Wood Road 
  Ground squirrel burrow 

6 1 469230 3748402 10 x 18 x 20+ Potential Burrow 
Onsite; west of 

Wood Road 
 Ground squirrel burrow  

7 6 469230 3748387 14 x 16 x 45 (largest) Potential Burrow 
Onsite; west of 

Wood Road 
  Ground squirrel burrow complex 

8 1 469243 3748447 6 x 6 x 20 Potential Burrow 
Onsite; west of 

Wood Road 
 Ground squirrel burrow 

9 1 469245 3748406 10 x 6 x 40 Potential Burrow 
Onsite; west of 

Wood Road 
 Ground squirrel burrow  

10 2 469262 3748489 6 x 10 x 20+; 6 x 8 x 20+ Potential Burrow 
Onsite; west of 

Wood Road 
 Ground squirrel burrows  

11 1 469273 3748338 8 x 10 x 20 Potential Burrow 
Onsite; west of 

Wood Road 
 Ground squirrel burrow  

12 4 469501 3748468 25 x 35 x 400+ (largest) Potential Burrow 
Onsite; east of 

Wood Ave. 

Large complex of concrete slabs with 
multiple cavities; honey bees observed 

occupying the largest cavity  

 



Lurin Avenue Project 

 

 

R:\Projects\CCP\3CCP010400\BUOW\Lurin Ave BUOW Report-071118.docx B-2 Burrows and Wildlife Observed 

TABLE B-2 
WILDLIFE DETECTED DURING SURVEYS 

 

Species 

Scientific Name Common Name 

LIZARDS 

PHRYNOSOMATIDAE - SPINY LIZARD FAMILY 

Uta stansburiana common side-blotched lizard 

BIRDS 

COLUMBIDAE - PIGEON AND DOVE FAMILY 

Columba livia* rock pigeon* 

Zenaida macroura mourning dove 

FALCONIDAE - FALCON FAMILY 

Falco sparverius American kestrel 

TYRANNIDAE - TYRANT FLYCATCHER FAMILY 

Sayornis saya Say's phoebe 

Tyrannus vociferans Cassin's kingbird 

CORVIDAE - JAY AND CROW FAMILY 

Corvus corax common raven 

ALAUDIDAE - LARK FAMILY 

Eremophila alpestris horned lark 

HIRUNDINIDAE - SWALLOW FAMILY 

Petrochelidon pyrrhonota cliff swallow 

AEGITHALIDAE - BUSHTIT FAMILY 

Psaltriparus minimus bushtit 

TURDIDAE - THRUSH FAMILY 

Sialia mexicana western bluebird 

MIMIDAE - MOCKINGBIRD AND THRASHER FAMILY 

Mimus polyglottos northern mockingbird 

PTILOGONATIDAE – SILKY-FLYCATCHER FAMILY 

Phainopepla nitens phainopepla 

STURNIDAE - STARLING FAMILY 

Sturnus vulgaris* European starling* 

PASSERIDAE - OLD WORLD SPARROW FAMILY 

Passer domesticus* house sparrow* 

FRINGILLIDAE - FINCH FAMILY 

Haemorhous mexicanus house finch 

MAMMALS 

SCIURIDAE - SQUIRREL FAMILY 

Otospermophilus beecheyi California ground squirrel 

CANIDAE - CANID FAMILY 

Canis latrans Coyote (scat) 

* non-native species 
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MANAGEMENT SUMMARY 

Pacific Coast Land Consultants, Inc. proposes the construction of two new residential developments, which are 

contiguous to each other and under the same ownership, called the Wood and Lurin Residential Project (Project), 

located within the City of Riverside, Riverside County, California. The Project involves the construction of single 

family residences, streets, and green spaces.  Material Culture Consulting, Inc. (MCC) was retained by E|P|D 

Solutions, Inc. to conduct the Phase I cultural resource investigation of the Project Area. This assessment was 

conducted in accordance with the California Environmental Quality Act (CEQA) and City of Riverside requirements 

for cultural resources. Efforts included a cultural resources records search of the Project Area and a 1-mile radius 

extending from the Project Area, a Sacred Lands File (SLF) search conducted by the Native American Heritage 

Commission (NAHC), outreach efforts with 37 Native American tribal representatives, extensive literature review 

and background research of the Project region, and an intensive-level pedestrian field survey.  

The cultural resources search identified twenty-one cultural resources investigations which have been previously 

conducted within a 1-mile radius buffer around the Project Area. Three of these studies are located within the 

Project Area. A total of twenty-six previously recorded cultural resources lie within a 1-mile buffer of the Project 

Area. One resource (P-33-13836/CA-RIV-7563), a prehistoric bedrock milling feature, is recorded within the 

Project Area. This resource was previously evaluated and recommended ineligible for California Register of 

Historic Places as well as the local register(s) (Hogan et al. 2004). A review of historical aerial photographs and 

maps indicate that minimal development has occurred on the eastern half of the Project Area, however, 

extensive ground disturbance and preparation for residential development has impacted the entirety of the 

eastern half of the Project site. 

The SLF did not identify any previously known cultural resources within the Project Area. MCC sent letters on 

October 12 and 24, 2018 to 37 Native American contacts, requesting any information related to cultural resources 

or heritage sites within or adjacent to the Project Area. Additional attempts at contact by letter, email, or phone 

call were made on October 29 and November 13, 2018. This outreach does not constitute formal consultation 

efforts such as State Senate Bill 18 or Assembly Bill 52. MCC received seven responses to outreach attempts. 

Morongo Band of Mission Indians (MBMI), Cahuilla Band of Indians (CBI), and Augustine Band of Cahuilla Indians 

(ABCI) stated an interest in the Project and provided comments.  

The pedestrian survey of the Project Area was conducted on September 19, 2018 by MCC Archaeologist Judy 

Cardoza. During the course of fieldwork, survey conditions were variable throughout the Project Area, ranging 

from poor to excellent ground visibility. The entirety of the Project Area has been significantly disturbed through 

extensive plowing and agricultural activities, as well as the start of residential development in the western half of 

the Project Area. The previously recorded cultural resource, P-33-13836/CA-RIV-7563, which was recorded in the 

western half of the Project Area, could not be relocated at this time and is assumed destroyed by ground 

disturbance associated with prior residential development. No cultural resources were identified during the 

investigation. Based on the results of our investigation, MCC recommends the Project as having low potential for 

cultural resources in the western half of the Project Area, and moderate potential for cultural resources in the 

eastern half of the Project Area, and therefore recommends the following procedures:  

• Prior to earthmoving activities, a qualified archaeologist meeting the Secretary of the Interior’s

Professional Qualification Standards for archaeology (2008) shall conduct cultural resources sensitivity

training for construction personnel completing rough grading and trenching.

• A qualified archaeologist shall be retained for full time monitoring to five feet below surface in the

western half of the project, and provide on-call/spot-check monitoring for ground disturbance in the

eastern portion of the Project Area, and to respond in the event of the discovery of archaeological

materials.

• If cultural resources are discovered at any phase of the Project, all work must be halted or diverted until a

qualified archaeologist can evaluate the nature and significance of the find(s).
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INTRODUCTION 
 

Pacific Coast Land Consultants, Inc. proposes the construction of two new residential developments which are 

contiguous to each other and under the same ownership, called the Wood and Lurin Residential Project (Project), 

located in the City of Riverside. The Project involves the construction of single family residences, streets, and 

associated green spaces on three parcels of land. Material Culture Consulting, Inc. (MCC) was retained by E|P|D 

Solutions, Inc. to conduct a Phase I cultural resources investigation in accordance with the California 

Environmental Quality Act (CEQA). This assessment was conducted pursuant to all applicable State of California 

regulations regarding cultural resources, as well as guidelines established by the City of Riverside. According to 

these regulations and guidelines, if development of a Project has the potential to result in significant impacts to 

cultural resources, a plan must be developed to mitigate those impacts to a level which is less than a significant. 

This assessment documents the potential for encountering cultural resources during development of this Project, 

evaluates cultural resources within the project area for eligibility for listing on the California Register of Historic 

Resources (CRHR) and local listings, and provides recommendations on how to mitigate impacts to those 

resources. 
 
PROJECT LOCATION AND DESCRIPTION 

The Project is located in the City of Riverside in Riverside County, California (Figure 1). The Project Area lies south 

of Lurin Avenue and is divided into three parcels, two located on the west side of Wood Road and one on the east 

side of Wood Road  (Figures 2 and 3). Specifically, the proposed Project is located in Sections 29 and 30, within 

Township 3 South, Range 4 West on the U.S. Geological Survey (USGS) Riverside East and Steele Peak USGS 7.5 

Minute Quadrangles (San Bernardino Baseline and Meridian) (Figure 2).  

  

The Project’s current site plan includes development of 90 lots into single family dwelling units.  The Project also 

proposes 9 open space lots, which will include the retention of parks,  green space landscapes, and water 

catchment areas. The total acreage for the Project is approximately 20.6 acres and encompasses Assessor’s Parcel 

Numbers (APN) 266-100-010, 266-100-011, and 266-140-001. The proposed Project is adjacent to and north of 

existing residential properties. Vacant lots lie to the east and west, with other residential developments nearby.  

 
PROJECT PERSONNEL 

Tria Belcourt, M.A., RPA served as the Principal Investigator for the study and supervised all work. Ms. Belcourt 

coordinated and oversaw the records searches, communicated with NAHC and Native American individuals, 

managed the survey, and authored this report. Ms. Belcourt is a Registered Professional Archaeologist (RPA) and 

Qualified Riverside County Archaeologist, with a M.A. in Anthropology from the University of Florida, a B.A. in 

Anthropology from the University of California at Los Angeles and over twelve years of experience in California 

archaeology (See Appendix A).  

 
Judy Cardoza, B.A., conducted the records search and performed the pedestrian survey. Allison Hill, M.A., RPA 

served as primary report author and conducted archival research.  Julia Carvajal, B.S., provided technical peer 

review and all GIS support for the project and Sonia Sifuentes, M.Sc., RPA provided technical peer review for the 

report.  

 



Wood and Lurin Residential Project 
Phase I Cultural Resources Assessment 

November 2018 (Revised May 2019) 
Page 2 of 31 

 

Material Culture Consulting, Inc. | 2701 B N. Towne Ave Pomona CA 91767 | 626-205-8279 | www.materialcultureconsulting.com 

 
 
Figure 1. Wood and Lurin Residential Project Vicinity (1:500,000) 
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Figure 2.  Wood and Lurin Residential Project Area (1:24,000, as depicted on Riverside East and Steele Peak USGS 
7.5 Minute Quadrangles)
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Figure 3.  Wood and Lurin Residential Project Area (1:1,500, as depicted on aerial photograph) 
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ENVIRONMENTAL SETTING 
 

Riverside County is situated within the Peninsular Ranges Geologic Province and the Project Area is located within 

northwestern Riverside County, which opens up to the east onto the San Jacinto Valley. The Project Area is located 

at the north end of the Peninsular ranges, a zone characterized by elongated mountain ranges and intervening 

basins and valleys oriented northwest-southeast (Norris and Webb 1976). Structurally, the Peninsular Ranges 

consist of an uplifted, west-trending plateau that has broken into a number of large, subparallel blocks along major 

fault lines that form part of the Whittier-Elsinore fault system (Jahns 1954). The Project Area is situated at the 

northeast base of the Three Sisters Ranges, a small chain of hills bounded by Mockingbird Canyon to the west and 

Alessandro Valley to the east. The Project is bounded by Lurin Avenue to the north, a vacant field to the east, 

Newsome Road to the southeast, private property in the southwest and west, and is bisected by Wood Road. The 

Project Area exhibits a slight slope, with elevations between approximately 509 m (1671 ft.) and 523 m (1718 ft.) 

above mean sea level (AMSL).  The region enjoys a mild Mediterranean climate characterized by warm, dry 

summers and cool, moist winters.  

 

PREHISTORIC CONTEXT 
 
Most researchers agree that the earliest occupation for the northwestern Riverside County area dates to the early 

Holocene (11,000 to 8,000 years ago). The earliest sites known in the area are attributed to the San Dieguito 

culture, which consisted of a hunting culture with flaked stone tool industry (Warren 1967). The material culture 

related to this time included scrapers, hammer stones, large flaked cores, drills, and choppers, which were used to 

process food and raw materials. During the archaeological investigations at the Eastside Reservoir, an early date of 

7,380 +/- 300 before present from site CA-RIV-5786 implies that people lived in the area at this time. Two other 

archaeological sites that date to this period are also within the vicinity of nearby Menifee: CA-RIV-2798/H, near the 

shoreline of Lake Elsinore; and CA-RIV-6069, located in San Jacinto Valley near Mystic Lake. These early sites 

revealed deep, intact deposits with a number of stone tools and features, which are more likely to be found along 

ancient lake terraces.  

Around 8,000 years ago subsistence patterns changed, resulting in a material complex consisting of an abundance 

of milling stones (for grinding food items) and a decrease in the number of flaked stone tools. The material culture 

from this time period includes large, bifacially worked dart points and grinding stones, handstones and metates. 

Archaeologists initially designated this period as the “Millingstone Horizon” (Wallace 1955). Later the Millingstone 

Horizon was redefined as a cultural tradition named the Encinitas Tradition (Warren 1967), with various regional 

expressions including Topanga and La Jolla. Use by archaeologists varied as some adopted a generalized Encinitas 

Tradition without regional variations, while others continued to use Millingstone Horizon, and still others used 

Middle Holocene (the geologic time period) to indicate this observed pattern (Sutton and Gardner 2010:1-2). 

Recently, this generalized terminology was criticized by Sutton and Gardner (2010) as suppressing the 

identification of cultural, spatial, and temporal variation, as well as the movement of peoples throughout space 

and time. It is these factors that are believed to be critical to an understanding of prehistoric cultural adaptation 

and change in this portion of southern California (Sutton and Gardner 2010:1-2).  

The Encinitas Tradition characteristics include abundant metates and manos; crudely-made core and flake tools; 

bone tools; shell ornaments; and very few projectile points, indicating a subsistence pattern focused on hunting 

and gathering a variety of floral resources. Faunal remains vary by location but include: marine mammals, fish, and 

shellfish; as well as terrestrial animals, reptiles, and birds (Sutton and Gardner 2010:7). The Encinitas Tradition has 

been redefined to have four patterns (Sutton and Gardner 2010: 8-25). These include the Topanga Pattern in 

coastal Los Angeles and Orange counties; the La Jolla Pattern in coastal San Diego County; and the Sayles or Pauma 

cultures in inland San Diego County extending into western Riverside County, where the project is located. At 



Wood and Lurin Residential Project 
Phase I Cultural Resources Assessment 

November 2018 (Revised May 2019) 
Page 6 of 31 

 

Material Culture Consulting, Inc. | 2701 B N. Towne Ave Pomona CA 91767 | 626-205-8279 | www.materialcultureconsulting.com 

approximately 3,500 years ago, Pauma groups in the general Project vicinity adopted new cultural traits which 

transformed the archaeological site characteristics - including mortar and pestle technology. This indicated the 

development of food storage, largely acorns, which could be processed and saved for the leaner, cooler months of 

the year.  

At approximately 1,500 years before present, bow and arrow technology started to emerge in the archaeological 

record, which also indicates new settlement patterns and subsistence systems. The local population retained the 

subsistence methods of the past, but incorporated new materials into their day to day existence, as evidenced by 

the archaeological record. The Palomar Tradition is attributed to this time, and is comprised of two larger patterns: 

the Peninsular Pattern in the inland areas of the northern Peninsular Ranges (e.g., San Jacinto and Santa Rosa 

mountains) and the northern Coachella Valley (Sutton 2010); and the San Luis Rey pattern of the Project Area. 

Archaeological sites from this time period are characterized by soapstone bowls, arrowhead projectile points, 

pottery vessels, rock paintings, and evidence of cremation sites. The shift in material culture assemblages is largely 

attributed to the emergence of Shoshonean (Takic-speaking) people who entered California from the east. 

Recent investigations at the Eastside Reservoir project (Applied Earthworks 2001) refines the chronology for the 

past 1500 years into four stages: Saratoga Springs (1500-750 BP), Late Prehistoric (750-410 BP), Protohistoric (410-

180 BP), and Historic (post-180 BP). The indications from this research show a large number of semi-residential 

sites during the Medieval Climatic Anomaly at the end of the Saratoga Springs period and ending by the Late 

Prehistoric (Applied Earthworks 2001). The increased use of the area suggests that it may have had a more 

favorable environment than in surrounding regions at the time.  

ENTHOGRAPHIC CONTEXT 
 

The Project Area has historically been situated between three Native American territories: the Cahuilla people, 

Gabrielino people, and the Luiseño people (Figure 4). Migration of Shoshone peoples from the Great Basin into the 

desert and coastal Southern California regions occurred approximately 1000 to 600 years B.P. Both the Cahuilla 

and Luiseño ethnographic groups derived from this migration.  

 

Cahuilla 

The Cahuilla traditional territory is bounded by the San Bernardino Mountains to the north, the Orocopia 

Mountains to the east, the Santa Ana River/the San Jacinto Plain and the eastern portion of Palomar Mountains to 

the west, and Borrego Springs and the Chocolate Mountains to the south (Bean 1978). The Project Area falls within 

the western region of the tribe’s traditional territory, denoted by the San Gorgonio Pass. In the past, the Cahuilla 

existed within a geographically diverse region, having exploited more than 500 native and non-native plants (Bean 

and Saubel 1972). The Cahuilla speak a language that belongs to the Cupan group of the Takic subfamily of the 

Uto-Aztecan language family, a language family that includes the Shoshonean groups of the Great Basin (Bean and 

Shipek 1978).  

 

The prehistoric Cahuilla occupation is characterized by structures within permanent villages that ranged from small 

brush shelters to dome-shaped or rectangular dwellings. Villages were situated near water sources, in the canyons 

near springs, or on alluvial fans at man-made walk-in wells (Bean 1972). There appears to be slight difference in 

subsistence tools between the Desert, Pass, or Mountain Cahuilla groups. The Desert Cahuilla used deep, wooden 

mortars with a long pestle whereas San Gorgonio Pass Cahuilla utilized shallower mortars with basketry rims 

(Kroeber 1908: 40, 43). Cahuilla granaries, made to store food items such as acorns and mesquite, were usually 

raised on pole platforms two to four feet high, which resembled birds’ nests(Kroeber 1908: 42). 
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In comparison with other Southern California tribes, the Cahuilla appear to have had a lower population density 

and a less rigid social structure. The Cahuilla are traditionally patrilineal, with closely related patrilineages that 

share an assumed common ancestor which is important socially and ceremonially (Hudlow 2007). The office of 

lineage leader, also known as a nét, directed subsistence activities, settled conflicts, represented the clan 

regionally and was responsible for correct performances of ceremonies, with the official role of the chief passed 

from father to eldest son (Bean 1978; Hudlow 2007).  

 

Initial contact between European explorers and the Cahuilla most likely occurred during the expedition of Juan 

Bautista de Anza in 1777 (Napton and Greathouse 1982). The presence of the San Gabriel Mission in the early 

1800s led to more contact as priests sought more people to baptize into the church (Napton and Greathouse 

1982). The expansion of the San Gabriel Mission’s reach led many Native American groups to move away from 

traditional camps and villages to separate themselves from the influence of the Mission (Brumgardt 1977). The 

Cahuilla traditions may have been relatively stable until mission secularization in 1834, due to the Catholic Mission 

padre’s policy to maintain imported European traditional style settlement and economic patterns (Bean and 

Shipek 1978).  After 1877, when the United States government established Indian reservations in the region and 

religious missionaries began conversion of the Native American populations not previously converted by the 

Mission, traditional cultural practices were prohibited. Presently, the Cahuilla reside in nine separate reservations 

in Southern California, located in Imperial, Riverside and San Diego counties (Bean 1978). 

 

Gabrielino 

The territory of the Gabrielino at the time of Spanish contact covers much of current-day Los Angeles and Orange 

counties. The southern extent of this culture area is bounded by Aliso Creek, the eastern extent is located east of 

present-day San Bernardino along the Santa Ana River, the northern extent includes portions of the San Fernando 

Valley, and the western extent includes portions of the Santa Monica Mountains. The Gabrielino also traditionally 

occupied several Channel Islands including Santa Barbara Island, Santa Catalina Island, San Nicholas Island, and San 

Clemente Island. Because of their access to certain resources, including a steatite source from Santa Catalina 

Island, this group was among the wealthiest and most populous aboriginal groups in all of southern California. 

Trade of materials and resources controlled by the Gabrielino extended as far north as the San Joaquin Valley, as 

far east as the Colorado River, and as far south as Baja California (Bean and Smith 1978; Kroeber 1925). 

 

Prehistorically, the Gabrielino lived in permanent villages and smaller resource-gathering camps, occupied at 

various times of the year depending upon the seasonality of resources. Larger villages were comprised of several 

families or clans, while smaller, seasonal camps typically housed smaller family units. The coastal area between 

San Pedro and Topanga Canyon was the location of primary subsistence villages, while secondary sites were 

located near inland sage stands, oak groves, and pine forests. Permanent villages were located along rivers and 

streams, as well as in sheltered areas along the coast. Gabrielino houses were domed, circular structures made of 

thatched vegetation. Houses varied in size and could accommodate from one to several families. Sweathouses—

semicircular, earth-covered buildings—were public structures used in male social ceremonies. Other structures 

included menstrual huts and a ceremonial structure called a yuvar, an open-air structure built near the chief’s 

house (Bean and Smith 1978; Kroeber 1925). The traditional social structure of the Gabrielino is little known; 

however, there appears to have been at least three social classes: 1) the elite, which included the wealthy, chiefs, 

and their immediate family; 2) a middle class, which included people of relatively high economic status or long-

established lineages; and 3) a class of people that included most other individuals in the society. Villages were 

politically autonomous units comprised of several lineages. During times of the year when certain seasonal 

resources were available, the village would divide into lineage groups and move out to exploit them, returning to 

the village between forays (Bean and Smith 1978; Kroeber 1925). 
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Clothing was minimal; men and children most often went without any covering, while women wore deerskin or 

bark aprons. In cold weather, deerskin, rabbit fur, or bird skin (with feathers intact) cloaks were worn. Island and 

coastal groups used sea otter fur for cloaks. In areas of rough terrain, yucca fiber sandals were worn. Women often 

used red ochre on their faces and skin for adornment or protection from the sun. Adornment items included 

feathers, fur, shells, and beads (Bean and Smith 1978; Kroeber 1925). Hunting implements included wooden clubs, 

sinew-backed bows, slings, and throwing clubs. Maritime implements included rafts, harpoons, spears, hook and 

line, and nets. A variety of other tools included deer scapulae saws, bone and shell needles, bone awls, scrapers, 

bone or shell flakers, wedges, stone knives and drills, metates, mullers, manos, shell spoons, bark platters, and 

wooden paddles and bowls. Baskets were made from rush (Juncus sp.), deer grass (Muhlenbergia rigens), and 

sumac (Rhus trilobata). Baskets were fashioned for hoppers, plates, trays, and winnowers for leaching, straining, 

and gathering. Baskets were also used for storing, preparing, and serving food, and for keeping personal and 

ceremonial items (Bean and Smith 1978; Kroeber 1925). The Gabrielino had exclusive access to soapstone, or 

steatite, procured from Santa Catalina Island quarries. This highly prized material was used for making pipes, 

animal carvings, ritual objects, ornaments, and cooking utensils. The Gabrielino profited well from trading steatite 

since it was valued so much by groups throughout southern California (Bean and Smith 1978; Kroeber 1925). 

 

A few Gabrielino place names and locations around the Riverside region have been preserved. The village of 

Horuuvunga , reported to Harrington by Jesús Jauro, was said to be located in the Jurupa area (McCawley 1996: 

49). Jose Zalvidea stated that hurupa (Jurupa) was a term applied specifically to a sharp white hill west of Riverside 

as well as a name applied to all hills “on the other side of San Bernardino Valley” (McCawley 1996:49). Several 

meanings have been given to the term Jurupa, including “they descend it” and well as the name of a coastal sage 

brush (McCawley 1996).  

 

Luiseño 

The Spanish name Luiseño was used to identify Native Americans who were associated with the Mission San Luis 

Rey and it has been suggested that  the Luiseño may have had no known native term for their own nationality 

(Bean and Shipek 1978).  Extensive research has been accumulated that give detailed ethnographic accounts of the 

Luiseño (DuBois 1908, Sparkman 1908, Kroeber 1976, White 1963, and Bean and Shipek 1978). At the time of 

these ethnographies, the Luiseño maintained a sophisticated political organization structure, and their lands 

extended from western San Jacinto to the Pacific Ocean along several major waterways, including Temecula, Santa 

Margarita, and San Luis Rey Rivers (Bean and Shipek 1978). Neighboring tribes included the Cahuilla to the east, 

the Serrano to the north, and the Gabrielino to the north and west. Each of these groups are part of the same Uto-

Aztecan linguistic group and are Takic-speakers. The boundaries for territories fluctuate as new information 

evolves in ethnographic research, so there is a likelihood that there was overlap between groups over time.  

 

The Luiseño organized themselves according to family groups or lineages, rather than forming exogamous 

moieties. Each lineage occupied land that they held in common, and they lived socially and politically separated 

from others (Bean and Shipek 1978). They typically resided in villages near reliable water sources and maintained 

special purpose camps close to the main villages. In the springtime, families would replenish food supplies by 

gathering local fruit, seeds, bulbs and roots. In the fall, families would move into the upland areas to gather acorns, 

prickly pear, toyon berries, and yucca. The Luiseño traditional territory contained several species of oak that 

produced edible acorns. Acorns were stored and processed as needed by breaking the shell, grinding the meat into 

a powder, and leaching the tannic acid from the nut by using water. A porridge was made from the leached nuts 

and cooked with water using hot stones in baskets. The Luiseño used a wide variety of tools, including manos and 

metates, bone and shell fish hooks, stone and shell ornaments, bone awls, wooden throwing sticks, hammer 

stones, handstones, pestles, mortars, and drills, which are evident in late Prehistoric archaeological sites. 

Presently, there are six federally recognized Luiseño tribes with associated reservations within Southern California.  
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Figure 4. Traditional Tribal Areas in Riverside County and Project Area (County of Riverside 2015)  
 

HISTORIC CONTEXT 
 

In 1769, Spanish settlers began to enter and colonize Alta California. Once the first European exploration of 

California occurred, the region underwent immense change. As early as 1827, Anglo-Americans were migrating 

into Southern California. In the decades to come, California would be taken by the United States with the close of 

the Mexican-American War and subsequent events such as the Civil War and California Gold Rush would continue 

to shape the history of California. 

 

Spanish Period (1769 to 1821) to Mexican Period (1821 to 1848) 

The Spanish period began in 1769 with Captain Gaspar de Portolá’s land expedition, and ended in 1821 with 

Mexican Independence. During the Spanish Period, the influence of San Luis Rey Mission (1798) was apparent 

throughout the surrounding regions, with much of the area used for cattle grazing. At its peak, the mission 

controlled multiple ranches and claimed control over what is now western Riverside County and northern San 

Diego County, including the Project Area. Most land was managed as outlying ranches known as asistencias. The 

asistencias allowed native populations, such as the Luiseño of the area, to reside in their villages and not move 

onto the mission itself. However, after control of the area shifted to Mexico, secularization began throughout the 

area and the missions and their associated ranches began to decline. The Mexican government proceeded to push 

settlements of Mexican populations from the south by deeding large grants to individuals who promised to employ 

settlers. Small villages were established on some ranchos, while small towns appeared in areas between ranchos.  

 

American Period (1848 to present) 

In 1848 Alta California once again changed hands, with the United States taking possession of the region after the 

signing of the Treaty of Guadalupe Hidalgo. The Gold Rush of 1849 would see tremendous influx of Americans and 

Europeans flooding into Southern California. The passing of the Homestead Act of 1862 increased the influx of 

settlers within the region. Eventually, Riverside County was settled by homesteaders and farmers, and quickly 

became a diversified agricultural area with citrus, grain, grapes, poultry, and swine being the leading commodities. 

This influx of settlers led to population pressures and increased conflicts with the local indigenous groups. The 

passage of the Act for the Governance and Protection of Indians in 1850 further degraded the position of the 

native population. By 1877, The Cahuilla were moved to reservations in a checkerboard pattern throughout the 

Palm Springs and Coachella Valleys in Riverside County (Napton and Greathouse 1982), which broke up reservation 

land into discontinuous patchwork pieces, restricting access by the tribe to sacred lands and traditional gathering 

places. In 1903, the Sherman Indian Institute was established from Perris to Riverside, with its aim to re-establish a 

workforce of native people (California State Parks 2016). By 1909, over 40 tribes were represented on the school 
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roster, with native students not only from California, but also from the Pacific Northwest, the Southwest, and the 

Plains (Sherman Indian Museum 2018).  Curriculum included industrial training such as carpentry, painting, black-

smithing, tailoring, agriculture, and home economics (Sherman Indian Museum 2018). Known as the “Outing 

System”, this controversial curriculum provided cheap labor to local business until it’s termination in the 1930s 

(California State Parks 2016).  Acting as an educational center off and on since the Great Depression, in 1971, the 

school was re-accredited as a high school and became formally known as Sherman Indian High School (Sherman 

Indian Museum 2018). 

  

 
Figure 5. Domestic training at the Sherman Indian High School (Sherman Indian 
Museum 2018) 

 

By 1876, the Southern Pacific Railroad had reached Los Angeles and the Atchison, Topeka and Santa Fe Railway 

was completed to Colton. In 1882, the California Southern Railroad completed a line from National City to Colton, 

which ran through Oceanside, Temecula, and Elsinore, and on through San Jacinto Canyon. This prompted the 

development of farms throughout the region, as crop harvests could be moved to the cities via rail. 

 

Riverside was founded in 1870 by John North and a group of Easterners who wished to establish a colony 

dedicated to furthering education and culture (City of Riverside 2015). Built on land that was once a Spanish 

rancho, investors from England and Canada transplanted traditions and activities adopted by prosperous citizens: 

the first golf course and polo field in Southern California were built in Riverside (City of Riverside 2015). The first 

orange trees were planted in 1871; however, the citrus industry in Riverside did not began in earnest until two 

years later, when Eliza Tibbets received two Brazilian navel orange trees sent to her by a friend at the Department 

of Agriculture in Washington (City of Riverside 2015). The trees thrived in the Southern California climate and the 

navel orange industry grew rapidly. 
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Figure 6.  Orange pickers in Riverside, circa early 1898 (Cinamon 2017) 

 

Within a few years, the successful cultivation of the newly discovered navel orange led to a different kind of 

‘California Gold Rush’: the establishment of the citrus industry, which is commemorated in the landscapes and 

exhibits of the California Citrus State Historic Park and the restored packing houses in the City of Riverside 

Downtown Marketplace district (California State Parks 2016). By 1882, there were more than half a million citrus 

trees in California, nearly half of which were in Riverside. The workforce continuously changed throughout the 

course of the citrus industry, with Chinese labors replacing the Native American workforce, who were then 

replaced by Japanese and then Hispanic populations (California State Parks 2016).  

 

 
Figure 7. Packing house, circa 1900 (California State Parks 2016). 

 

The development of refrigerated railroad cars and innovative irrigation systems established Riverside as the 

wealthiest city per capita by 1895. As the city prospered, postcards of lush orange groves, swimming pools, and 

magnificent homes attracted vacationers and entrepreneurs throughout the years. Many relocated to the warm, 

dry climate for reasons of health and to escape Eastern winters. Victoria Avenue, with its landmark homes, serves 

as a reminder of European investors who settled here. 
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Another landmark of the City of Riverside is The Mission Inn. It was originally developed as an adobe boarding 

house by Captain Christopher Columbus Miller, known as the Glenwood Cottage. His son Frank developed a lasting 

interest in culture and the arts and took over the expansion of the Inn in 1903, changing the name to The Mission 

Inn (Mission Inn Museum 2018). Over the years, Frank Miller embellished and expanded the property into a unique 

resort known all over the world. It has played host to numerous movie stars, musicians and heads of state. Ronald 

and Nancy Reagan honeymooned there, and Richard and Pat Nixon were married on its grounds. Teddy Roosevelt 

planted a tree in its courtyard, and a special chair, built for President William Howard Taft when he visited, is still in 

the Inn's collection.  

 

 
Figure 8. The Mission Inn, undated (Historic Hotels of America 2018) 

 

Through the City of Riverside's Office of Historic Preservation, it is committed to preserving the past as a firm 

foundation for the future. Over 100 City Landmarks, 20 National Register Sites and 2 National Landmarks have 

been designated by the City Council, all offering enjoyment and education to city residents and visitors. Riverside is 

fortunate to have a wealth of sites and buildings that provide a link to the city's past and a strong sense of place. 

This is the result of the hard work and careful planning of the city's Historic Preservation Program. Created by the 

City Council in 1969, it identifies and advances the preservation of Riverside's historic neighborhoods, and civic and 

commercial resources. Examples include the Mission Inn, the Chinatown site, the National Packing House, Citrus 

Experiment Station and engineering feats like the Gage Canal. Many of these landmarks are found in the 

Downtown's Mission Inn Historic District. California's Mission Revival style, born in Riverside, can be seen 

throughout the City, most notably in the Mission Inn, the Municipal Auditorium, First Church of Christ Scientist, 

and the Fox Theater, home of the Riverside Film Festival. 
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RESEARCH DESIGN 
 

The objectives of an archaeological assessment are to locate, interpret, and evaluate the indications of past human 

activities within the study area and provide recommendations to mitigate potential impacts. The indicators of past 

activities are represented by cultural resources, which can consist of many different types of materials – stone 

tools, historic neighborhoods, historic-era can scatters, village sites, food waste, tool manufacturing waste, trails, 

stone alignments, petroglyphs, hearths, or human skeletal remains. All of these types of resources are known to 

exist within the general Project region.  

 

LEGAL COMPLIANCE BASIS 

This project is subject to both state and local regulations, including CEQA and the City of Riverside General Use 

Plan. CEQA declares that it is state policy to "take all action necessary to provide the people of this state 

with...historic environmental qualities." It further states that public or private projects financed or approved by the 

state are subject to environmental review by the state. All such projects, unless entitled to an exemption, may 

proceed only after this requirement has been satisfied. CEQA requires detailed studies that analyze the 

environmental effects of a proposed project. In the event that a project is determined to have a potential 

significant environmental effect, the act requires that alternative plans and mitigation measures be considered. 

CEQA includes historic and archaeological resources as integral features of the environment. The level of 

consideration may vary with the importance of the resource.  

 

The Community and Economic Development Department of the City of Riverside requires that all cultural resource 

studies within the City meet a set of requirements in order to be in compliance with the Planning Division’s CEQA 

process. These requirements include: (1) evaluation for eligibility for any applicable designation program at the 

national, state, or local level; (2) evaluation of potential impacts to identified cultural resources; (3) provide 

mitigation measure recommendations where potential impacts have been identified; (4) submit large survey 

project databases in Microsoft Access format; (5) complete appropriate State of California Historic Resources 

Inventory (DPR) forms with photographs in digital format; (6) ensure completion of a final report that meets City 

requirements; and (7) provide two copies of the final report and two original copies of the DPR forms, and submit 

the report the Eastern Information Center.   

 

RESEARCH THEMES WITHIN THE PROJECT AREA  

The City of Riverside has a rich prehistoric and historic cultural heritage. Several hundred recorded resources exist 

within the City, ranging from 5,000 years ago to modern history.  Based on previous research, a moderate amount 

of cultural resources are known to exist within the general project area. Of the known resources, prehistoric sites 

appear to occur along intermittent drainages, and are often associated with boulder outcrops. Food processing 

sites, consisting of bedrock grinding and milling features, and ground stone implement fragments are found within 

the region. The closest known sites such as these are located along the foothills and canyons to the north, 

including one bedrock milling feature documented in the Project Area, indicating that some areas may have been 

used more frequently or for longer periods. Petroglyph sites are known to exist in the general region as well, but 

have not been encountered in the vicinity of the project area.  

Future archaeological research within the general Project Area has the potential to address research questions 

regarding settlement patterns, site structure, subsistence strategies, trade and distribution networks and tool 

technologies. Questions for the Project have been selected to contribute to the context and understanding of the 

prehistory and history of California. Based on the literature review, research questions fall into several prehistoric 

and historic domains. The prehistoric research domains are Chronology and Cultural Affiliation, Subsistence and 

Site Function, and Toolstone Procurement and Use. Historic research topics focus primarily on the domain of 
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Community Development. Defining research questions also helps focus the documentation of resources during 

survey so that artifacts, features and other remains that can contribute to an understanding of regional history and 

prehistory are carefully noted.  

CHRONOLOGY AND CULTURAL AFFILIATION  

At prehistoric sites throughout Western Riverside County, chronometric data are generally derive from time-

sensitive artifacts (e.g., projectile points, beads, and ceramics), physically dateable artifacts (e.g., obsidian), and 

organic remains (dateable through chronometric assay). Time-sensitive and dateable artifacts can occur in surface 

and subsurface contexts, the former sometimes less reliable than the latter in terms of dating archaeological 

components. Dateable organic remains (e.g., bone, shell, fiber, loose charcoal) can be acquired from midden 

deposits or, in the best examples, from buried features like hearths. In any case, sites that have dateable items or 

remains can be placed at least tentatively within an existing temporal framework, be it local or regional, and used 

to compare and contrast temporal adaptive patterns in human behavior. For the most part, sites that can be dated 

have greater overall data potential than undated sites, as they can be placed in time and help refine our 

understanding of long-and short-term changes in prehistoric human adaptation. 

Given the importance of chronological data to all archaeological interpretation, it will be critical to document the 

presence of any time-sensitive artifacts within the Project Area. Sites that can contribute valuable chronological 

data may be recommended eligible for listing on CRHR under Criterion (4), research potential.  

SUBSISTENCE-SETTLEMENT PATTERNS  

Subsistence is one of the most basic human needs which has a direct effect on human behavior. Prehistoric 

subsistence procurement activities consist of any number of variables including: site location in relation to land 

form, water supply, and raw materials; site size; site function; food choice; and duration of occupation. Material 

culture, such as lithic and ground stone tools, roasting pits, bedrock milling stations, ceramics, and faunal and 

botanical remains, provide data representative of subsistence-related activities and strategies.  

The Project Area is within a larger settlement area used by the Cahuilla, Gabrielino, and Luiseño through time. 

Information on the nature and intensity of prehistoric use of the Project Area, including the types of sites present, 

their density, and environmental context, will contribute to a more complete picture of settlement and 

subsistence patterns in this part of California. Combined with chronological data (above), this information can also 

assist in determining adaptive changes over time. Sites that can offer valuable data concerning prehistoric 

subsistence-settlement patterns may be recommended eligible for listing on CRHR under Criterion (4), research 

potential.  

TOOL-STONE PROCUREMENT AND USE  

In California prehistory, stone was the foundation of many technological systems, most notably in hunting toolkits 

and in plant harvesting and processing activities. Basic patterns in stone, or lithic, material distribution at the 

regional level can be useful for reconstructing the approximate geographic extent of past settlement and trade 

systems. At the site level, lithic patterns can provide information on a variety of topics such as procurement, tool 

manufacture, assemblage variability, tool use, and human behavior. Sites that offer valuable information 

concerning patterns of prehistoric tool-stone procurement and use may be recommended eligible for listing on 

CRHR under Criterion (4), research potential, particularly if they are accompanied by chronological data that may 

be used to place stone-working behaviors in time.  
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HISTORIC RESEARCH DOMAINS  

Historic archaeological sites can offer important data concerning any number of historic themes, and may be 

recommended eligible for listing on CRHR under Criterion (4), research potential. They may also be eligible under 

Criterion (1) if they can be linked to certain historical events that are important to California’s past, Criterion (2) if 

they are found associated with persons important in history, or under Criterion (3) if they contain structural 

features that are distinctive of a particular historic period or demonstrate an exceptional aesthetic quality. For the 

purposes of this project, we plan to focus historic period research on the theme of community development and 

built environments. The historic research domains will specifically address the historic-era built environment 

within the project vicinity, as it is felt that this topic is important to our understanding of the history in Western 

Riverside County.  

SIGNIFICANCE EVALUATIONS 

The criteria for listing resources on the California Register of Historic Resources (CRHR) were expressly developed 

to be in accordance with previously established criteria developed for listing on the National Register of Historic 

Places and require similar protection to that which the National Historic Preservation Act Section 106 mandates for 

historic properties. According to Public Resources Code (PRC) Section 5024.1(c) (1-4), a resource is considered 

historically significant if it meets at least one of the following criteria: 

 

1) Associated with events that have made a significant contribution to the broad patterns of local or regional 

history or the cultural heritage of California or the United States; 

2) Associated with the lives of persons important to local, California or national history;  

3) Embodies the distinctive characteristics of a type, period, region or method of construction or represents 

the work of a master or possesses high artistic values; or 

4) Has yielded, or has the potential to yield, information important to the prehistory or history of the local 

area, California or the nation. 

 

In addition to having significance, resources must have integrity for the period of significance. The period of 

significance is the date or span of time within which significant events transpired, or significant individuals made 

their important contributions.  Integrity is the authenticity of a historical resource’s physical identity as evidenced 

by the survival of characteristics or historic fabric that existed during the resource’s period of significance.  

Alterations to a resource or changes in its use over time may have historical, cultural, or architectural significance.  

Simply, resources must retain enough of their historic character or appearance to be recognizable as historical 

resources and to convey the reasons for their significance.  A resource that has lost its historic character or 

appearance may still have sufficient integrity for the California Register, if, under Criterion 4, it maintains the 

potential to yield significant scientific or historical information or specific data. Note that California Historical 

Landmarks with numbers 770 or higher are automatically included in the CRHR.  

 

Sites with the potential to yield artifacts and other data that can address research questions may be evaluated as 

eligible for CRHR listing per Criterion (4). Some prehistoric sites may be evaluated as CRHR-eligible under Criterion 

(1) if they relate to culturally significant events or (mythological) persons (Criterion 2), or represent high artistic 

forms (e.g., rock art), per Criterion (3). 

Under CEQA, if an archaeological site is not a significant “historical resource” but meets the definition of a “unique 

archaeological resource” as defined in PRC Section 21083.2, then it should be treated in accordance with the 

provisions of that section. A unique archaeological resource is defined in PRC Section 21083.2(g) as follows:  

An archaeological artifact, object, or site about which it can be clearly demonstrated that, without merely adding 

to the current body of knowledge, there is a high probability that it meets any of the following criteria:  
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1) Contains information needed to answer important scientific research questions and that there is a 

demonstrable public interest in that information;  

2) Has a special and particular quality such as being the oldest of its type or the best available example of its 

type; or 

3) Is directly associated with a scientifically recognized important prehistoric or historic event or person.  

 

Resources that neither meet any of these criteria for listing on the NRHP or CRHR nor qualify as a “unique 

archaeological resource” under CEQA PRC Section 21083.2 are viewed as not significant. Under CEQA, “A non-

unique archaeological resource need be given no further consideration, other than the simple recording of its 

existence by the lead agency if it so elects” [PRC Section 21083.2(h)].  

Impacts to historical resources that alter the characteristics that qualify the historical resource for listing on the 

CRHR are considered to be a significant effect (under CEQA). The impacts to a historical resource are considered 

significant if: The Project activities physically destroy or damage all or part of a resource; change the character of 

the use of the resource or physical feature within the setting of the resource which contribute to its significance; or 

introduce visual, atmospheric, or audible elements that diminish the integrity of significant features of the 

resource. If it can be demonstrated that a Project will cause damage to a unique archaeological resource, the lead 

agency may require reasonable efforts to be made to permit any or all of these resources to be preserved in place 

or left in an undisturbed state. To the extent that they cannot be left undisturbed, mitigation measures are 

required (Section 21083.2 (a), (b), and (c)). 

 

METHODS 
 

CALIFORNIA HISTORIC RESOURCES INVENTORY SYSTEM AND CULTURAL BACKGROUND RESEARCH 

In the morning of September 19, 2018, Judy Cardoza, B.A, MCC Archaeologist, conducted a search of the California 

Historical Resource Information System (CHRIS) at the Eastern Information Center (EIC), located at the University 

of California, Riverside, Riverside County. The search covered any previously recorded cultural resources and 

investigations within a 1-mile radius of the Project Area within Riverside County as documented by the EIC at the 

time of the visit. The CHRIS search also included a review of the National Register of Historic Places (NRHP), the 

California Register of Historical Resources (CRHR), the California Points of Historical Interest list, the California 

Historical Landmarks list, the Archaeological Determinations of Eligibility list, and the California State Inventory of 

Historic Resources. Additional background research included historical aerial photos, a review of the Riverside 

County Historic Landmarks list, and the Bureau of Land Management General Land Office Records. 

 

NATIVE AMERICAN OUTREACH AND BACKGROUND RESEARCH 

MCC requested a search of the Sacred Lands File from the Native American Heritage Commission (NAHC) on 

October 2, 2018. The Commission responded on October 10, 2018 and provided an amended response on October 

22, 2018, stating that there are no known sacred lands within a 1- mile radius of the Project Area. The NAHC 

requested that 37 Native American tribes or individuals be contacted for further information regarding the general 

Project vicinity. MCC subsequently sent letters on October 12 and 24, 2018 to the 37 Native American contacts, 

requesting any information related to cultural resources or heritage sites within or adjacent to the Project Area. 

Additional attempts at contact by letter, email, or phone call were made on October 29, and November 12, 2018. 

Material Culture did not conduct formal consultation with the Native American representatives. 
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FIELD SURVEY 

The survey stage is important in a project’s environmental assessment phase to verify the exact location of each 

identified cultural resource, the condition or integrity of the resource, and the proximity of the resource to areas of 

cultural resources sensitivity. On September 19, 2018, after completing the records search and reviewing the 

results of previous studies and site records for resources within the 1-mile buffer of the Project Area, Judy Cardoza, 

MCC Archaeologist, conducted the survey of the proposed Project Area. The survey consisted of walking in parallel 

transects spaced at approximately 10-meter intervals over the Project parcel, while closely inspecting the ground 

surface. All undeveloped ground surface areas within the ground disturbance portion of the Project Area were 

examined for artifacts (e.g., flaked stone tools, tool-making debris, stone milling tools or fire-affected rock), soil 

discoloration that might indicate the presence of a cultural midden, soil depressions and features indicative of the 

former presence of structures or buildings (e.g., postholes, foundations), or historic-era debris (e.g., metal, glass, 

ceramics). Existing ground disturbances (e.g. cutbanks, ditches, animal burrows, etc.) were visually inspected. 

Representative photographs were taken of the entire Project Area. 

  

RESULTS 
 

CALIFORNIA HISTORIC RESOURCES INVENTORY SYSTEM AND CULTURAL BACKGROUND RESEARCH 

The records search results indicate a total of 21 cultural resources investigations have been previously conducted 

within a 1-mile radius of the Project Area. Two of these previously conducted cultural resource investigations 

overlap the Project Area and one is located adjacent to the Project Area (see Table 1). These prior investigations 

consisted predominately of archaeological surveys and a few testing reports. The records search identified 26 

previously recorded resources within one mile of the Project Area, primarily to the north in a more hilly and less 

developed area. These previously recorded resources include 18 prehistoric sites which are almost exclusively 

bedrock milling features, six historic resources which are predominantly historic structures, and one multi-

component site consisting of bedrock milling features, a mano fragment, and some historic refuse (See Table 2). 

Shovel test pits and excavation units were placed around the base of many of these previously recorded bedrock 

milling features. Nearly all produced negative results, except one unit which contained a mano and some historic 

refuse.  

One previously recorded resource (P-33-13836/CA-RIV-7563) is located within the western portion of the Project 

Area. P-33-13836/CA-RIV-7563 was recorded in 2004 by CRM TECH archaeologist John Eddy alongside Native 

American monitor Robert Cordova from the Temecula Band of Luiseño Indians. The site consists of one 1.5m x 2m 

bedrock milling feature with two milling slicks. No associated artifacts were observed at the time of the recording. 

The associated report (Hogan et al. 2004) was provided to MCC separately from the record search results by EIC. 

Within the report, Hogan et al. (2004) provided a formal CEQA evaluation of P-33-13836/CA-RIV-7563, which 

recommended that the resource did not meet CEQA requirements for eligibility for the CRHR or local listings. This 

was based on the regional observation that these isolated bedrock milling features are “the most ubiquitous type 

of prehistoric sites in the Riverside area, and throughout Riverside County” (Hogan et al. 2004:10). The general 

interpretation, at the time of recordation, was that these are special use site, which were used ephemerally for 

processing of natural resources, and did not represent significant sources of data or information to the 

archaeological record. The report further notes that numerous test excavations had taken place at similar sites, 

with mostly negative subsurface results.  

A review of historical aerial photographs and maps indicates that the Project Area was undeveloped for much of 

the known history for the area. In the 1940’s, historic aerial photographs show the API consisted of agricultural 

fields. It appears that these fields remained relatively vacant, though regularly graded or bladed, until the start of 

residential development between 2006 and 2009 (see Table 3 and Figures 12-17, and Confidential Appendix B). At 
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this time, the entire western half of the Project Area, where P-33-13836 was previously recorded, had been 

completely graded and developed.  

Table 1. Previously Conducted Investigations within 1-mile Radius of the Project Area 

CHRIS  
Report 
Number 

Authors Year Title of Study Affiliation  Distance 
from 
APE/API 

RI-
01250 

Salpas, Jean A. 1981 
An Archaeological Assessment of Parcel 17657 

Archaeological 
Consultant, 
Riverside, CA 

Within 1-
mile radius 

RI-
02163 

De Munck, Victor C. 1987 
An Archaeological Assessment of Tentative Parcel 
Map No. 21252 in the Woodcrest Area of Riverside 
County, California 

Archaeological 
and 
Ethnographic 
Field 
Associates 

Within 
Project 
Area 

RI-
02293 

Drover, C.E. 1988 An Archaeological Assessment of The Proposed 
Barton Street Pipeline and Access Road Near Glen 
Valley, California 

Author 
Within 0.5-
mile radius 

RI-
02458 

Parr, Robert E. 1989 An Archaeological Assessment of Parcel 23635, 
Located Near Woodcrest in Western Riverside 
County, California 

Archaeological 
Research Unit, 
U.C. Riverside 

Within 0.5-
mile radius 

RI-
02645 

Drover, Christopher E. 1990 An Archaeological Assessment of the Lurin Roosevelt 
and Hillside Tank Sites Western Municipal Water 
District Riverside County, California. 

Author 
Within 0.5-
mile radius 

RI-
02810 

Drover, Christopher E. 1990 An Archaeological Assessment of Parcel # 274-210-
013 and 266-070-002, Woodside, Riverside County, 
California. 

Author 
Within 0.5-
mile radius 

RI-
03465 

Drover, Christopher 1992 A Cultural Resources Assessment of the 800-Acre Alta 
Cresta Ranch Specific Plan, Riverside East - Steele 
Peak USGS Quads, Woodcrest CA 

Author 
Within 
Project 
Area 

RI-
03485 

White, Robert S. 1992 
An Archaeological Assessment of a 9.06-Acre Parcel 
Located at 19485 Dallas Ave 

Archaeological 
Associates, 
LTD. 

Within 0.5-
mile radius 

RI-
03827 

Drover, Christopher 1990 Environmental Impact Evaluation:  An Archaeological 
Assessment of Tract Number 25641, Temecula, 
Riverside County, California 

Author 
Within 0.5-
mile radius 

RI-
04404 

Jones and Stokes 
Associates, Inc. 

2000 Final Cultural Resources Inventory Report for the 
Williams Communications, Inc., Fiber Optic Cable 
System Installation Project, Riverside to San Diego, 
California Vol I-Iv. 

Author 
Adjacent to 
Project 
Area 

RI-
05169 

Mason, Roger D. 2004 
Phase I Archaeological Survey Report for the Chen Ta 
Project Riverside County, California 

Ecorp 
Consulting, 
INC. 

Within 0.5-
mile radius 

RI-
05179 

LSA Associates, Inc. 2003 
Cultural Resource Assessment, Beazer Homes Tract 
30756, Riverside County, California 

Author 
Within 0.5-
mile radius 

RI-
05377 

Love, Bruce and Mariam 
Dahdul 

2001 
Archaeological Testing at Sites CA-RIV-4739, -4740, -
4741, And -4743 

CRM Tech 
Within 0.5-
mile radius 

RI-
05458 

Mason, Roger D. 2005 
Phase I Archaeological Survey Report for the Sawada 
Parcel (APN 266-160-006), Riverside County, Ca 

ECORP 
Consulting, Inc. 

Within 1-
mile radius 

RI-
05470 

Brunzell, David and Daniel 
Ewers 

2005 Cultural Resources Assessment, Parsons Road 
Project, Tentative Tract Map No. 32530, Riverside 
County, Ca 

LSA Associates, 
Inc. 

Within 0.5-
mile radius 

RI-
05780 

Dahdul, Mariam, Josh 
Smallwood, and Daniel 
Ballester 

2002 Archaeological Testing and Mitigation Report, Center 
Street Extension Project, in and near The City of 
Riverside, Riverside County, California 

CRM Tech 
Within 0.5-
mile radius 
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Table 1. Previously Conducted Investigations within 1-mile Radius of the Project Area 

CHRIS  
Report 
Number 

Authors Year Title of Study Affiliation  Distance 
from 
APE/API 

RI-
05926 

Love, Bruce, Bai Tang, 
Daniel Ballester, and 
Mariam Dahdul 

2002 Historical/Archaeological Resources Survey Report, 
Cajalco Sub-Area Sewer Facilities Improvement 
Project, Near the Cities of Riverside and Perris, 
Riverside County, CA 

CRM Tech Within 1-
mile radius 

RI-
05994 

Dahdul, Mariam, Daniel 
Ballester, and Josh 
Smallwood 

2003 Archaeological Testing at Sites Ca-Riv-4736/H. Alta 
Cresta Specific Plan, Tentative Tract Map No.S 31237, 
31238, 31360 to 31362, Near the City of Riverside, 
Riverside County 

CRM Tech Within 0.5-
mile radius 

RI-
05995 

Hogan, Michael, Bai "Tom" 
Tang, Josh Smallwood, and 
Daniel Ballester 

2003 Historical/Archaeological Resources Survey Report, 
Water Quality Basin "B" Project, in the City Of 
Riverside, Riverside County, CA 

CRM Tech 
Within 0.5-
mile radius 

RI-
08272 

William Manely Consulting 
and Earth Tech 

1995 
Historic Building Inventory and Evaluation, March Air 
Force Base, Riverside County, California 

Michael  
Brandman 
Associates 

Within 1-
mile radius 

RI-
10306 

Tang, Bai "Tom" 2017 Historical/ Archaeological Resources Survey Report 
Meridian South Campus Specific Plan Amendment-
Land Swap Addendum Near the City of Riverside, 
Riverside County, California CRM TECH Contract 3267 

CRM Tech 

Within 1-
mile radius 

 

 

Table 2. Previously Recorded Resources within 1-mile Radius of Project Area 

Primary 
Number   

Trinomial Age Attributes NRHP/CRHR 
Distance 
from 
APE/API 

P-33-
001793 

CA-RIV-001793 Prehistoric  AP4. Bedrock milling feature Unknown 
Within 1-
mile radius 

P-33-
001794 

CA-RIV-001794 Prehistoric  AP4. Bedrock milling feature Unknown 
Within 1-
mile radius 

P-33-
001979 

CA-RIV-001979 Prehistoric  AP4. Bedrock milling feature Unknown 
Within 0.5-
mile radius 

P-33-
003290 

CA-RIV-003290 Prehistoric  AP4. Bedrock milling feature Unknown 
Within 1-
mile radius 

P-33-
003293 

CA-RIV-003293 Prehistoric  AP4. Bedrock milling feature Unknown 
Within 1-
mile radius 

P-33-
003294 

CA-RIV-003294 Prehistoric  AP4. Bedrock milling feature Unknown 
Within 1-
mile radius 

P-33-
003295 

CA-RIV-003295 Prehistoric  AP4. Bedrock milling feature Unknown 
Within 1-
mile radius 

P-33-
003859 

CA-RIV-003859 Prehistoric  AP4. Bedrock milling feature Unknown 
Within 1-
mile radius 

P-33-
004710 

CA-RIV-004710 Prehistoric  AP4. Bedrock milling feature Unknown 
Within 1-
mile radius 

P-33-
004733 

CA-RIV-004733 Prehistoric  AP4. Bedrock milling feature Unknown 
Within 1-
mile radius 

P-33-
004734 

CA-RIV-004734 Prehistoric  AP4. Bedrock milling feature Unknown 
Within 1-
mile radius 

P-33-
004735 

CA-RIV-004735 Prehistoric  AP4. Bedrock milling feature Unknown 
Within 0.5-
mile radius 
 

P-33-
004736 

CA-RIV-004736 Prehistoric  AP4. Bedrock milling feature Unknown 
Within 0.5-
mile radius 

P-33-
004737 

CA-RIV-
004737/H 

Multicomponent 
 AP4. Bedrock milling feature; AH16. 
Other 

Unknown 
Within 0.5-
mile radius 

P-33-
004738 

CA-RIV-004738 Prehistoric  AP4. Bedrock milling feature Unknown 
Within 0.5-
mile radius 



Wood and Lurin Residential Project 
Phase I Cultural Resources Assessment 

November 2018 (Revised May 2019) 
Page 20 of 31 

 

Material Culture Consulting, Inc. | 2701 B N. Towne Ave Pomona CA 91767 | 626-205-8279 | www.materialcultureconsulting.com 

Table 2. Previously Recorded Resources within 1-mile Radius of Project Area 

Primary 
Number   

Trinomial Age Attributes NRHP/CRHR 
Distance 
from 
APE/API 

P-33-
004739 

CA-RIV-004739 Prehistoric  AP4. Bedrock milling feature Unknown 
Within 1-
mile radius 

P-33-
004740 

CA-RIV-004740 Prehistoric  AP4. Bedrock milling feature Unknown 
Within 1-
mile radius 

P-33-
004742 

CA-RIV-004742 Historic  AH2. Foundations/structure pads Unknown 
Within 0.5-
mile radius 

P-33-
004743 

CA-RIV-004743 Prehistoric  AP4. Bedrock milling feature Unknown 
Within 1-
mile radius 

P-33-
007815 

NA Historic 
HP2. Single Family Property; Leydorf 
Farms 

5 
Within 0.5-
mile radius 

P-33-
007817 

NA Historic  HP16. Religious Building 6 
Within 0.5-
mile radius 

P-33-
007821 

NA Historic  HP2. Single Family Property 5 
Within 1-
mile radius 

P-33-
007826 

NA Historic  HP2. Single Family Property; Dant Ranch 5 
Within 0.5-
mile radius 

P-33-
007827 

NA Historic  HP2. Single Family Property 5 
Within 0.5-
mile radius 

P-33-
013836 

CA-RIV-007563 Prehistoric  AP4. Bedrock milling feature 
Recommended ineligible 
for CRHR/local registers 
(Hogan et al. 2004) 

Within 
Project Area 

P-33-
028499 

NA Historic HP2. Single Family Property 6Z 
Within 1-
mile radius 

 

Table 3. Additional Sources Consulted for the Project 

Source Results 

National Register of Historic Places (1979-2002 & supplements) Negative 

Historical United States Geological Survey topographic maps (USGS 2012) Minimal disturbance- agricultural activities 

Historical United States Department of Agriculture aerial photos Minimal disturbance- agricultural activities 

California Register of Historical Resources (1992-2010) Negative 

California Inventory of Historic Resources (1976-2010) Negative 

California Historical Landmarks (1995 & supplements to 2010) Negative 

California Points of Historical Interest (1992 to 2010) Negative 

Riverside County Historic Landmarks  Negative 

Bureau of Land Management General Land Office Records Negative 
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Figure 9. Project Area, circa 1901 (as depicted on 1901 Elsinore, CA USGS  1:125,000 minute 

Topographic Quadrangle) 

 

 
Figure 10. Project Area as depicted on 1948 aerial photography 
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Figure 11. Project Area as depicted on 1966 aerial photography 

 

 

NATIVE AMERICAN OUTREACH AND BACKGROUND RESEARCH  

As a result of the effort to contact the 37 Native American Tribes or individuals identified by the, MCC received 

seven responses. These responses came in the form of letters, emails, and phone calls. Below is a summary of the 

responses provided by Native American Tribes.  

 
On October 29, 2018, MCC conducted a follow up attempt to the Native American tribes and/or contacts that had 

not yet responded to our initial outreach letter.  MCC received an email response the same day from Shasta 

Gaughen, Assistant Director of the Kupa Cultural Center (Pala Band) and Tribal Historic Preservation Officer (THPO) 

for Pala Band of Mission Indians (PBMI). Ms. Gaughen stated that PBMI deferred to tribes closer to the Project 

Area.   

 

On November 2, 2018, MCC received an email containing a letter from Travis Armstrong, Tribal Historic 

Preservation Officer for Morongo Band of Mission Indians (MBMI). Mr. Armstrong stated Project is located within 

the Tribe’s aboriginal territory or in an area considered to be a traditional use area or one in which the MBMI has 

cultural ties. MBMI requested a thorough records search be conducted at a CHRIS Archaeological Information 

Centers and a copy of the search results be provided to the tribe, and a tribal monitor participate during the initial 

pedestrian field survey of the Phase I Study of the project and a copy of the results of that study be provided. In 

the event the survey has already been conducted, MBMI requests a copy of the Phase I study be provided to the 

tribe as soon as it can be made available.   

 

On November 9, 2018, MCC received an email containing a letter from Lacy Padilla, Archaeological Technician for 

the Agua Caliente Band of Cahuilla Indians (ACBCI). Ms. Padilla stated that while the Project Area is located outside 

ACBCI Reservation, it is within ACBCI’s Traditional Use Area. ACBCI THPO deferred to Soboba and the letter 

concluded ACBCI’s consultation efforts.  

 

On November 13, 2018, MCC conducted follow up phone calls to Native American Tribes that had not yet 

responded to previous outreach attempts. During this outreach, Micheal Mirelez, Cultural Resource Coordinator 

for Torres-Martinez Desert Cahuilla Indians (TMDCI) stated that tribe deferred to Soboba Band of Luiseño.  
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On November 14, 2018, MCC received an email from BobbyRay Esparza, Cultural Coordinator for Cahuilla Band of 

Indians (CBI). Mr. Esparza stated that CBI does not know of any cultural resources or sites within or near the 

Project Area. Mr. Esparza also stated that while the Project is outside the CBI reservation boundaries, it is within 

the Tribe’s traditional land use area and CBI believe there is a possibility of unearthing cultural resources during 

construction. CBI requested tribal monitors be present during all ground disturbing activities and requested to be 

kept informed of all changes and/or updates relating to the Project going forward.  

 

On November 14, 2018, MCC received a letter, dated November 5, 2018, from Victoria Martin, Tribal Secretary for 

Augustine Band of Cahuilla Indians (ABCI). Ms. Martin stated that ABCI is unaware of any specific cultural resources 

that may be affected by the proposed Project. ABCI encouraged to contact other Native American Tribes and 

individuals within the immediate vicinity of the project site that may have specific information concerning cultural 

resource that may be located in the area. ABCI also encouraged MCC to contract a monitor who is qualified in 

Native American cultural resources identification and who is able to be present onsite full-time during the pre-

construction and construction phase of the Project. Ms. Martin also stated that ABCI would like to be notified 

should any cultural resources are discovered during the development of the Project. 

 

On November 19, 2018, MCC received a letter from Destiny Colocho, Tribal Historic Preservation officer for the 

Rincon Band of Luiseño Indians. As per the letter from Ms. Colocho, the Project Area is within the Territory of the 

Luiseño people, and is also within Rincon’s specific area of historic interest. Embedded in the Luiseño territory are 

Rincon’s history, culture and identity. The tribe does not have knowledge of cultural resources within or near the 

proposed project area. However, this does not mean that none exist. Ms. Colocho recommended that an 

archaeological record search be conducted and asked that a copy of the results be provided to the Rincon Band. 

 

On November 28, 2019, MCC received a letter from Joseph Ontiveros, Tribal Historic Preservation Officer for 

Soboba Band of Luiseño Indians (Soboba). Mr. Ontiveros notes that although the Project is outside the existing 

reservation, the project area does fall within the bounds of Soboba Tribal Traditional Use Areas. According to the 

tribe, this project location is in proximity to known sites, is a shared use area that was used in ongoing trade 

between the tribes and is considered to be culturally sensitive by the people of Soboba.  Soboba requested the 

following: (1) to initiate a consultation with the project proponents and lead agency; (2) the transfer of information 

to the Soboba Band of Luiseno Indians regarding the progress of this project should be done as soon as new 

developments occur; (3) Soboba Band of Luiseño Indians continues to act as a consulting tribal entity for this 

project; (4) working in and around traditional use areas intensifies the possibility of encountering cultural 

resources during the construction/excavation phase.  For this reason, the Soboba Band of Luiseño Indians requests 

that Native American Monitor(s) from the Soboba Band of Luiseño Indians Cultural Resource Department to be 

present during any ground disturbing proceedings, including surveys and archaeological testing; (5) request that 

proper procedures be taken and requests of the tribe be honored. Multiple areas of potential impact were 

identified during an in-house database search. Specifics were discussed in consultation with the lead agency. The 

results of consultation with City of Riverside are reflected in project mitigation measures. 

 
 As of May 20, 2019, MCC has not received any additional responses from the remaining NAHC-listed groups or 

individuals we contacted for information. Should MCC receive additional responses once the final report is 

submitted, the information will be passed on to the E|P|D Solutions, Inc. to be added to the report as an 

addendum. NAHC and Native American correspondence materials, including our communication attempts, are 

provided as Appendix C. 

 

FIELD SURVEY RESULTS 

During the course of fieldwork, survey conditions ranged from poor to excellent, depending upon the area (See 

Figures 12 through 17). Ground visibility in the eastern portion of the Project Area (APN 266-140-001) was good to 
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excellent, ranging from 80-90% due to recent plowing activities within the majority of the area. This parcel was 

divided down the center, with a raised area making up the north half and a lowered area in the southern half. The 

western portion of the Project Area (APN 266-100-010 and 266-100-011), where P-33-013836 had previously been 

recorded, was completely disturbed, as it contained the remnants of a partially developed housing tract. Much of 

the previously graded ground surface was covered with imported gravel, house pads, evidence of underground 

utility installation, modern debris, and paved road segments. The western portion exhibited poor ground visibility, 

estimated at about 20%. Modern trash was noted throughout the Project Area.  

 

Soil observed during fieldwork was noted as brown silty sand with subrounded igneous pebble inclusions and 

larger subangular granitic boulders.  Vegetation in the project area was sparse to moderate and consisted mostly 

of invasive species such as foxtails and other weeds, along with thistle and unidentified brush. As described above, 

P-33-013836, a bedrock milling feature initially recorded in the western half of the project area in 2004, could not 

be relocated during the current fieldwork survey. Based on the extensive grading in this portion of the project, as 

well as study of aerial images captured between 2006-2009, suggests that the Project Area was completely graded 

and disturbed, in preparation for residential development. It is likely that the resource was destroyed during this 

time. No additional cultural resources were identified during the survey.  

 

 
Figure 12. Project Overview from Northwest corner of eastern parcel (View towards 
Southeast) 
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Figure 133. Project Overview from center of Eastern edge of east parcel (View towards west) 

 

 
Figure 144. Project Overview from Southeast corner of eastern parcel (View towards 
Northwest) 
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Figure 155. Project Overview from Southeast corner of western parcel (View towards 
Northwest) 

 

 
Figure 166. Project Overview from center of Northern end of the western parcel (View towards 
South) 
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Figure 177. Project Overview from Northwest corner of western parcel (View towards 
Southeast) 

 

 

CONCLUSIONS AND RECOMMENDATIONS 
 

The Phase I cultural resource assessment of the Project Area included a CHRIS records search, NAHC and Native 

American outreach, background research, and a field pedestrian survey. Four Native American tribes, Cahuilla 

Band of Indians (CBI), Morongo Band of Mission Indians (MBMI), Augustine Band Cahuilla Indians (ABCI),  and 

Soboba Band of Luiseño Indians (Soboba), expressed interest and provided recommendations for the Project. The 

record search identified one previously recorded resource, a bedrock milling feature (P-33-13836/CA-RIV-7536), 

within the western portion of the Project Area. This milling feature likely represented a temporary food processing 

station and was not a camp or habitation area, evidenced by the absence of any associated artifacts on surface 

when the site was first documented. A previous cultural investigation within the Project Area had determined this 

resource as ineligible for inclusion on CRHR or local listings. P-33-13836/CA-RIV-7536 was not relocated during 

survey and is assumed destroyed as a result of prior residential development within western half of the Project 

Area.  

 

There are 26 previously recorded cultural resources recorded within a 1-mile radius of the Project, 19 of which 

exhibit prehistoric bedrock milling stations, including P-33-13836/CA-RIV-7536. Five of these sites are located less 

than 0.5 mile from the Project Area, within upland, undeveloped areas on the same or similar landforms as the 

Project. A number of these sites consist of bedrock milling features which tested negative for subsurface cultural 

materials at their bases, though one site did contain a small subsurface deposit.  A review of historical aerial 

photographs and maps indicate that minimal development occurred on the Project property, limited to 

agricultural activities until sometime after 2006 when residential development began. Although the Project 

property has been previously subjected to ground disturbing activities, the identification of one previously 

recorded prehistoric resource within the Project Area and several similar resources in close proximity to the 

Project Area, one of which with a subsurface deposit, suggest the Project has potential to encounter previously 

unidentified cultural resources during earthmoving activities.  Based on the results of our investigation, MCC 

recommends the Project as having moderate potential for subsurface cultural resources and therefore 

recommends the following procedures:  
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ARCHAEOLOGICAL MONITORING AND CULTURAL RESOURCE SENSITIVITY TRAINING 

A qualified archaeologist meeting the Secretary of the Interior’s Professional Qualification Standards for 

archaeology shall be retained to monitor the eastern half of the project area to a depth of 5 feet below surface. 

Full time monitoring of the eastern portion of the project is due to the generally undisturbed nature of the area. As 

for the western half of the project, where previously development has extensively disturbed the project area, on-

call/spot-check monitoring is recommended. Prior to earthmoving activities, the retained qualified archaeologist 

shall conduct a pre-grade cultural resources sensitivity training for construction personnel completing grubbing, 

grading and trenching. This meeting shall include a discussion of the types of cultural resources that may be 

encountered within the Project Area the proper procedures to enact should an inadvertent discovery be 

encountered. 

INADVERTENT DISCOVERIES 

Despite actions taken to ensure that all cultural resources are located prior to construction, including record 

searches and field surveying, there still remains the possibility that undiscovered, buried archaeological resources 

may be encountered during construction.  In the event that these resources are inadvertently discovered during 

ground-disturbing activities, Riverside County requires that work must be halted within 100 feet of the find until a 

meeting to discuss the significance of the find can be held between the developer, the retained qualified 

archaeologist, the Native American tribal representative(s), and the Planning Department. Construction activities 

may continue in the other areas. If the discovery proves to be significant, additional work, such as data recovery 

excavation or fossil recovery, may be warranted and would be discussed in consultation with the appropriate 

regulatory agency(ies) and Native American tribal representative(s).  

HUMAN REMAINS 

Procedures of conduct following the discovery of human remains on non-federal lands have been mandated by 

California Health and Safety Code §7050.5, PRC §5097.98 and the California Code of Regulations (CCR) 

§15064.5(e).  According to the provisions in CEQA, should human remains be encountered, all work in the

immediate vicinity of the burial must cease and any necessary steps to insure the integrity of the immediate area

must be taken. The Riverside County Coroner shall be immediately notified and must then determine whether the

remains are Native American. If the Coroner determines the remains are Native American, the Coroner has 24

hours to notify the NAHC, who will in turn, notify the person they identify as the most likely descendent (MLD) of

any human remains.  Further actions will be determined, in part, by the desires of the MLD. The MLD has 48 hours

to make recommendations regarding the disposition of the remains following notification from the NAHC of the

discovery.  If the MLD does not make recommendations within 48 hours, the owner shall, with appropriate dignity,

reinter the remains in an area of the property secure from further disturbance.  Alternatively, if the owner does

not accept the MLD’s recommendations, the owner or the descendent may request mediation by the NAHC.

CERTIFICATION: I hereby certify that the statements furnished above and in the attached exhibits present the 

data and information required for this report, and that the facts, statements, and information presented are 

true and correct to the best of my knowledge and belief. 

Date: May 20, 2019 

Signed: 

Printed Name:  Tria Belcourt, M.A., RPA, Qualified Riverside County Archaeologist 

President and Principal Archaeologist, Material Culture Consulting, Inc.



Wood and Lurin Residential Project 
Phase I Cultural Resources Assessment 

November 2018 (Revised May 2019) 
Page 29 of 34 

 

 

 

 

 

www.materialcultureconsulting.com 

REFERENCES CITED 
 

Applied Earthworks, Inc. 

2001  Eastside Reservoir Project Final Report of Archaeological Investigations, Volumes I-V. Prepared for 

 Metropolitan Water District of Southern California. On file at Eastern Information Center, University of 

 California, Riverside. 

 

Bean, L.J.  

1972 Mukat’s People: The Cahuilla Indians of Southern California. University of California Press, Berkeley.  

1978 “Cahuilla.” In Handbook of North American Indians, Volume 8. California, volume edited by Robert F. Heizer, pp. 575-

587 (W. T. Sturtevant, general editor). The Smithsonian Institution, Washington, D.C.  

 

Bean, L.J., and Katherine Siva Saubel 

1972 Temalpakh: Cahuilla Indian Knowledge and Use of Plants. Malki Museum, Banning, California. 

 

Bean, L.J. and F.C. Shipek 

1978 “Luiseño.” In Handbook of North American Indians, Volume 8. California, edited by Robert F. Heizer, pp. 538-549 (W. T. 

Sturtevant, general editor). The Smithsonian Institution, Washington, D.C.  

 

Bean, L.J. and C.R. Smith. 

1978 “Gabrieliño.” In Handbook of North American Indians, Volume 8: California, edited by R.F. Heizer pp 538-549. 

(W. T. Sturtevant, general editor). The Smithsonian Institution, Washington, D.C. 

 

BLM GLO (Bureau of Land Management Government Land Office) 

2008 Land Grant Records Search Tool. Available online at http://www.glorecords.blm.gov/PatentSearch/Default.asp, last 

accessed July 18, 2018. 

 

Brumgardt, Dr. John R. 

1977 Site Record P-33-001701, Supplemental Material (The Gilman Ranch).  On file at the Eastern Information Center, 

Riverside, California. 

 

California State Parks  

2016 “California Citrus State Historic Park.” Available online at 

http://www.parks.ca.gov/pages/649/files/CalCitrusSHPFinalWebLayout093016.pdf. Last accessed on September 6, 

2018. 

 

Cinamon, D.S. 

2017 “Gems of California”. Specialty Appraisals. Available online at http://specialtyappraisals.com/. Last accessed 

September 6, 2018.  

 

City of Riverside 

2015 “History of Riverside.” City of Riverside. Available online at https://www.riversideca.gov/visiting-aboutriv.asp. Last 

accessed September 6, 2018.  

 

 

 

DuBois, C. 



Wood and Lurin Residential Project 
Phase I Cultural Resources Assessment 

November 2018 (Revised May 2019) 
Page 30 of 31 

 

Material Culture Consulting, Inc. | 2701 B N. Towne Ave Pomona CA 91767 | 626-205-8279 | www.materialcultureconsulting.com 

1908  “The Religion of the Luiseño and Diegueno Indians of Southern California.” In University of California Publications in 

American Archaeology and Ethnology 8(3):69-186, Berkeley, California.  

 

Historic Hotels of America 

2018 “The Mission Inn Hotel & Spa.” Available online at https://www.historichotels.org/hotels-resorts/the-mission-inn-

hotel-and-spa/history.php. Last accessed on September 6, 2018.  

 

Hogan, M., Tang, B., Wetherbee, M., and Eddy, J.J. 

2004 Historical/Archaeological Resources Survey Report Tentative Tract Map Numbers 32301 and 32302, Woodcrest Area, 

Riverside County, California. Submitted to The R.C. Hobbs Company.  

 

Hudlow, Scott M. 

2007 A Phase I Cultural Resource Survey for Global Premiere, APN 541-10-024 and -025, Williams and Alessandro Streets City 

of Banning, California. Prepared for National Affordable Communities, Inc. 

 

Jahns, R. H. 

1954 “Geology of the Peninsular Range Province, Southern California and Baja California”. In Geology of Southern California, 

edited by Richard H. Jahns, pp 34-36. Bulletin 170. California Division of Mines, San Francisco, California.  

 

Kroeber, A.L. 

1908 Ethnography of the Cahuilla Indians. In American Archaeology and Ethnology. University of California Publications, Vol 

8, No 2. pp. 29-68 

1976 Handbook of Indians of California. Reprint of 1925 original edition, Dover Publications, New York. 

 

Mission Inn Museum  

2018 “About the Inn.” Available online at https://missioninnmuseum.org/about/about-inn/. Last accessed on September 6, 

2018.  

McCawley, William 

1996 The First Angelinos: The Gabrielino Indians of Las Angeles. Malki Museum, Banning, California 

 

Napton, L. Kyle and E. A. Greathouse 

1982 Cultural Resources Investigations Morongo Indian Reservation, California. Prepared for United States Department of 

the Interior National Park Service.  

 

Norris, R.N. and R.W. Webb 

1976 Geology of California. Wiley and Sons, New York. 

 

Sherman Indian Museum 

2018 “Sherman Indian High School Beginning to the Present.” Available online at 

http://www.shermanindianmuseum.org/sherman_hist.htm. Last accessed on September 6, 2018. 

 

Sparkman, P. 

1908 Fading Images Indian Pictographs of Western Riverside County. Riverside Museum Press, Riverside, California.  

 

Sutton, M. 

2010 “The Del Rey Tradition and its Place in the Prehistory of Southern California.”  Pacific Coast Archaeological Society 

Quarterly 44(2):1-54 

 

 

 



Wood and Lurin Residential Project 
Phase I Cultural Resources Assessment 

November 2018 (Revised May 2019) 
Page 31 of 31 

 

Material Culture Consulting, Inc. | 2701 B N. Towne Ave Pomona CA 91767 | 626-205-8279 | www.materialcultureconsulting.com 

Sutton, M. and J. Gardner 

2010 “Reconceptualizing the Encinitas Tradition of Southern California.”  Pacific Coast Archaeological Society Quarterly 

42(4):1-64 

 

Wallace, William J. 

1955 “A Suggested Chronology for Southern California Coastal Archaeology.”  Southwestern Journal of Anthropology 

11(3):214-230 

 

Warren, Claude N. 

1967 “Cultural Tradition and Ecological Adaptation on the Southern California Coast.”  In Archaic Prehistory in the Western 

United States, edited by C. Irwin-Williams, pp. 1-14. Eastern New Mexico University Contributions in Anthropology 1(3). 

 

White, R. 

1963 “Luiseño Social Organization” University of California Publications in American Archaeology and Ethnology” 48(2):91-

194, Berkeley, California.  



Appendix A: 
Qualifications 



Material Culture Consulting, Inc. | 2701-B North Towne Avenue Pomona CA 91767 | 626-205-8279 | www.materialcultureconsulting.com

Tria Belcourt, M.A., RPA 
President and Principal Investigator

Tria Belcourt oversees and is responsible for the entire work process at Material Culture Consulting. 
She is responsible for planning, supervising, and overseeing field projects, including responsibility for 
the professional quality of evaluations and recommendations. Tria has primary accountability for the 
technical completeness and competence of work conducted by her staff. She is responsible for 
development of work plans and/or research designs, for performance of crew chiefs, for selection 
standards and limitations on work assignments of crew members, for analysis and interpretation of 
field data, for integration of fieldwork results into comparative regional perspectives, and for 
preparation of reports. Tria’s advanced academic training and more than twelve years of professional 
archaeological experience has included rigorous training and application of anthropological and 
archaeological theory and methods, and in recording, collecting, handling, analyzing, evaluating, and 
reporting cultural property data, relative to the type and scope of work proposed.  

Tria has been an archaeological project manager and principal investigator for over six years, leading 
and managing several complex compliance projects throughout the State of California and in Southern 
Nevada, which have involved each step of cultural resource compliance and management. Prior to 
this, she spent six years as a field technician and crew chief on projects throughout California and the 
Southeastern United States. Her experience includes conducting background research, field survey, 
resource testing and formal NRHP/CRHR evaluation, data recovery plan development and 
implementation. She has prepared hundreds of technical reports for all of the above to state and 
federal standards, including following BLM standards for GIS spatial data management and technical 
reporting – ranging from simple clearance forms, to letter reports, to extensive data recovery reports. 
She was the lead preparer of the Fort Irwin Integrated Cultural Resource Management Plan (2009-
2013) and has also prepared several cultural resource management plans for state regulated projects. 
She has overseen and conducted archaeological monitoring and management of unanticipated 
discovery of resources, including Native American human remains on federal lands (and repatriation 
of the remains), and reported the results and outcomes of cultural resource monitoring efforts in 
lengthy technical reports. Finally, Tria regularly provides third party and QA/QC review of cultural 
resource technical documents, due to her keen understanding of state and federal regulations and 
laws governing the management of cultural resources throughout the state of California.  

Education 

2014 Graduate Certificate in Environmental Management of Military Lands, Colorado State University 
2010 Professional Certification in CEQA/NEPA, ICF International Corporation 
2009 M.A. in Anthropology, University of Florida Gainesville, Florida

Professional Certification in GIS 
2006 B.A. in Anthropology, Magna Cum Laude, University of California, Los Angeles, California

Affiliations/Certifications/Training 

• Archaeological Institute of America (AIA)
• Society for Historical Archaeology (SHA)
• Society for California Archaeology (SCA)
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Utility Sector Experience 
 
Pacific Gas and Electric Company (PG&E), NERC Alert Program – Archaeological Principal Investigator; 
throughout California; 2015 – Present. Belcourt provides oversight of all task orders and project 
management of on-call task orders involving cultural resource desktop reviews, records searches and 
field reviews for the PG&E NERC Alert program: tracking and reporting efforts, maintaining project 
schedule, and timely submittal of data to prime contractor (ARCADIS).  
 
Southern California Edison (SCE), On-Call and Emergency Projects – Archaeological Principal 
Investigator and Project Manager; throughout California, 2013 – Present. Belcourt provides oversight 
of all task orders and project management of on-call task orders involving cultural resource desktop 
reviews, records searches and field reviews for deteriorated poles, system upgrades, initial studies to 
support capital projects, and monitoring support to replace facilities due to natural disasters. This high-
volume program includes preparing and submitting budgets, managing support staff and overseeing 
work, tracking and reporting efforts, maintaining project schedules, and preparing technical reports and 
GIS datasets for submittal to prime contractor (SWCA).  
 
Southern California Edison (SCE), Small Capital Projects – Archaeological Principal Investigator and 
Project Manager; throughout California, 2014 – Present. Belcourt provides oversight of all task orders 
and project management of task orders involving cultural resources for this contract with ICF. This 
includes preparing and submitting budgets, managing support staff and overseeing work, tracking and 
reporting efforts, maintaining project schedule, and preparing technical reports and GIS datasets for 
submittal to prime contractor.  
 

Southern California Edison (SCE), Coolwater Lugo Transmission Project –– Environmental Project 
Manager; San Bernardino County, California; 2014 – 2015. Belcourt provided oversight of all project 
management on CWLTP: tracking and reporting efforts of subconsultants (Pacific Legacy, Paleo Solutions 
and Urbana Preservation and Planning), maintaining project schedule and timely submittal of project 
deliverables to agency reviewers. Served as communication facilitator between SCE and BLM/CPUC 
agency reviewers. Provided final review of the Cultural Resources Technical Report (which included over 
1,000 cultural resources) and the Historic Built Environment Report - prior to draft submittal to BLM.  
 
SCE, Eldorado Ivanpah Transmission Project – In-house Consultant for Archaeology; San Bernardino 
County, California and Clark County, Nevada; 2010-2012. Belcourt provided complex regulatory 
oversight and project management regarding cultural and paleontological resource management. She 
developed cultural resource specific compliance training to inform and guide construction activities and 
major capital project teams. She also developed and implemented internal cultural resource 
management programs based on the mitigation measures in the FEIR/EIS. Tria coordinated with BLM 
archaeologists on discovery and management of previously unknown cultural resources discovered 
during construction, and managed the treatment of these resources and reporting. She provided 
environmental analyses, technical reports, and clearance documentation for over 20 project 
modifications during construction without delay to project. Developed the cultural resources 
geodatabase for EITP and coordinated regularly with the project GIS team. 
 
Silver State South Substation, In-house Consultant for Archaeology; Southern California Edison, Clark 
County, NV; 2010-2012. Provided regulatory oversight and project management regarding cultural and 
paleontological resource management during project licensing and scoping. Identified potential impacts 
to cultural and paleontological resources, developing appropriate mitigation measures in preparation 
for and projecting alternative conclusions.  
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Tehachapi Renewable Transmission Project, Multiple Roles; Southern California Edison, Segments 1-3 
and Segments 6-11, Kern, Los Angeles and Orange County, CA; 2009 - Present. Tria provided service to 
this project over seven years in multiple roles – archaeological field monitor, project coordinator, in-
house consultant at SCE, and principal investigator. She provided regulatory oversight and project 
management regarding cultural and paleontological resource management for all segments of TRTP. 
Developed and implemented internal cultural resource management programs based on the mitigation 
measures in the Final Environmental Impact Report/Environmental Impact Statement (FEIR/EIS) for 
TRTP, and for the existing Special Use Permits and Record of Decision for TRTP, issued by the Angeles 
National Forest (ANF). Oversaw preparation of the Historic Properties Treatment Plans, fieldwork and 
technical report preparation for two large-scale Phase III Data Recovery excavations on Angeles National 
Forest. Coordinated with ANF archaeologists on discovery and management of previously unknown 
cultural resources identified during construction. Provided cultural resources analyses and clearance 
documentation, including technical reports, for over 100 project modifications during construction 
without delay to project. Finally, Tria was responsible for maintaining the geospatial data for the project 
within the SCE cultural resources geodatabase TRTP and coordinated with the project GIS team.  
 
Desert Tortoise Habitat Conservation Plan Area, Principal Investigator; Cadiz Inc., San Bernardino 
County, CA; 2013. Oversaw records search to identify the extent of previous cultural resources surveys 
and all previously recorded prehistoric and historic resources within the 7,500-acre Desert Tortoise 
Habitat Conservation Plan (HCP) area (Project Area) located on lands administered by the BLM Needles 
Field Office in unincorporated San Bernardino County, California. 
 
Water Sector  
 
OC-44 Pipeline Rehabilitation/Replacement, Mesa Water District, Newport Beach, Orange 
County, CA; 2014. Conducted a Phase I Cultural Resources Assessment to determine the 
potential for adverse effects to historic properties during rehabilitation and replacement of the 
pipeline beneath San Diego Creek, between Jamboree Road and MacArthur Blvd. Records 
search, Sacred Lands search, NAHC consultation, intensive-level pedestrian survey and GIS 
mapping of the APE with negative results. Archaeology Project Manager and Principal 
Investigator and author of technical report.  
 
Ames/Reche Groundwater Storage and Recovery Program, Winters Road Flow Control and 
Recharge Facility, Mojave Water Agency, Landers, San Bernardino County, CA; 2013. Oversaw 
intensive cultural and paleontological pedestrian survey of a limited portion of the larger 
project along Winters Road between Warren Vista Avenue and Pipes Wash, as required by 
mitigation measures listed in the CEQA Initial Study (IS) and Mitigated Negative Declaration for 
the Project (MND) (Bighorn Desert View Water Agency 2010). Archaeology and Paleontology 
Project Manager and Principal Investigator, and author of technical report.  
 
Street and Storm Drain Improvements, Jackson Avenue Bridge at Warm Springs Creek, City of 
Murrieta, Riverside County, CA; 2014. Oversaw cultural and paleontological monitoring efforts 
and production of monthly monitoring reports during construction of a new bridge traversing 
Warm Springs Creek, pursuant to the mitigation measures listed in the Mitigated Negative 
Declaration and associated Mitigation Monitoring Plan for the Project. Archaeology Project 
Manager and Principal Investigator and author of technical report.  
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Housing and Private Development Sector  
 
Bloomington Affordable Housing Project, Bloomington, San Bernardino County, CA; 2013. 
Oversaw cultural survey and literature review for the project, pursuant to requirements of 
federal and state guidelines for archaeology and historic preservation. The Bloomington 
Affordable Housing Project received federal funding by the United States Department of 
Housing and Urban Development (HUD). Archaeology Project Manager and Principal 
Investigator and author of technical report.  
 
Arbor Green Apartments, Affirmed Housing Group, Carson, Los Angeles County, CA; 2013. 
Oversaw all monitoring efforts, and data recovery of discovered resources for an HUD 
affordable housing development project. Archaeology Project Manager and Principal 
Investigator and author of monitoring and data recovery reports.  
 
Transportation Sector 
 
Los Angeles County Metropolitan Transportation Authority (Metro), Los Angeles County, 
California; 2014 - Present. Provided archaeological and paleontological services for multiple 
task orders involving preparation of Mitigation Plans, Evaluation Reports, Mitigation Reports, 
and construction monitoring for infrastructure improvements. Projects include: Regional 
Connector (60336473), Crenshaw (60327167), and Division 13 (60323604). Worked as a 
subconsultant with AECOM. Principal Investigator and Project Manager. 
 
Federal Sector 
 
Bodie Hills Cultural Resources Surveys, Desert Restoration Projects, Bureau of Land 
Management, Bishop Field Office, Mono County, CA; FY13-14 and FY14-15. Class III Cultural 
Resources Inventory survey of over 6,000 acres of BLM land identified for vegetation 
management. Work includes records search, intensive pedestrian survey, archaeological 
resource inventory and NRHP site evaluations, and a technical report. The survey areas were 
located between the Town of Bridgeport and Lee Vining. Archaeology Principal Investigator. 
  
Desert Tortoise Habitat Conservation Plan Area, Cadiz Inc., San Bernardino County, CA; 2013. 
Oversaw records search to identify the extent of previous cultural resources surveys and all 
previously recorded prehistoric and historic resources within the 7,500-acre Desert Tortoise 
Habitat Conservation Plan (HCP) area (Project Area) located in unincorporated San Bernardino 
County, California. Principal Investigator and contributing author of technical report.  
 
Fort Irwin, U.S. Army National Training Center/GSA Region 9, San Bernardino County, CA; 
2012-2013. Class III Cultural Resources Inventory Survey of 14,332 acres (58 sq. km) and 
National Register Evaluation of Archaeology Sites east of Goldstone in four survey blocks.  The 
project involved preparation of literature overview, research design and field evaluation 
guidelines; intensive field survey, site recording and site evaluations to NHPA Section 106 
standards.  Archaeology Project Manager and Principal Investigator, contributing author of 
technical and progress reports.  
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Fort Irwin, U.S. Army National Training Center, San Bernardino County, CA; 2009-2010. 
Directed all cultural resource assessments under NEPA and Section 106 of NHPA, including 
technical reporting of field work (pedestrian surveys, artifact collection and site mapping), 
formal NRHP evaluation of 50+ archaeological sites, preparation of SHPO consultation letters, 
and Native American consultation letters. Bureau of Land Management (BLM) Barstow Field 
Office Coordination and Consultation; led joint SHPO consultation and management efforts for 
Fort Irwin/NTC for several sites that crossed Fort Irwin and BLM lands and developed and 
maintained strong working relationship between Fort Irwin/NTC Resource Management Group 
and BLM Barstow Field Office Resource Management Group. Authored installation guidance 
documents, including the 2010 Integrated Cultural Resource Management Plan (ICRMP), and 
the Ft. Irwin/NTC GIS Standard Mapping Procedures.  Principal Investigator for Cultural 
Resources Division, Directorate of Public Works, NTC/Fort Irwin.  
 
Selected Publications  
Belcourt, T. 
2014- 2016  Southern California Edison – TRTP Segments 6 and 11C - Cultural Resources Monitoring 

Report, Prepared Monthly (October 2014-March 2016) for Angeles National Forest (ANF) 
and SCE. On file at ANF and SCE Irwindale.  

2013 Cultural and Paleontoloical Resource Assessment for the Ames/Reche Groundwater Storage 
and Recovery Program, Winters Road Flow Control and Recharge Facility, Mojave Water 
Agency, Landers, San Bernardino County, California. Prepared by Cogstone Resource 
Management, Inc. On file at Mojave Water Agency.  

2014 Cultural and Paleontological Monitoring Compliance Report for Street and Storm Drain 
Improvements, Jackson Avenue Bridge at Warm Springs Creek, City of Murrieta, Riverside 
County. Prepared by Cogstone Resource Management, Inc. On file at City of Murrietta 
Planning Department.  

2014 Cultural and Paleontological Resource Assessment for the OC-44 Pipeline Rehabilitation and 
Replacement Project, Mesa Water District, Newport Beach, Orange County, California. 
Prepared by Cogstone Resource Management, Inc. On file at Mesa Water District.  

2015 Archaeological Monitoring and Survey Report, Southern California Edison Dead Tree 
Removal  
near Pine Flat, Tulare County, California. Submitted to SCE and on file at SCE Irwindale. 

2015 Class III Cultural Resources Survey of the Pacific Gas & Electric Company (PG&E) Kerckhoff 
#1-Kerckhoff #2 115kV and Kerckhoff-Clovis-Sanger 115kV Projects, located on Lands 
Administered by the Bureau of Land Management (BLM), Bakersfield Field Office, within 
Fresno County, California. Prepared on behalf of PG&E and submitted to BLM Bakersfield 
Office. On file at PG&E, Fresno. 

2015 Class III Cultural Resources Survey of the SCE Shoshone Emergency Response Location, on 
Lands Administered by the Bureau of Land Management (BLM), Barstow Field Office, within 
Inyo County, California. Prepared on behalf of SCE and submitted to BLM Barstow Field 
Office. On file at SCE Irwindale.   

2015 Cultural Resources Assessment of Effect for Southern California Edison 
TD835602: Deteriorated Pole Replacement, Sequoia National Park, Three Rivers Area, Tulare 
County, California. Prepared on behalf of SCE for Sequoia National Park. On file at SCE 
Irwindale. 

2015 Cultural Resources Impact Assessment for Southern California Edison TD1037389: Line 
Extension – Soda Springs 12 kV, Tulare County, California. Prepared for SCE. On file at SCE 
Irwindale.  

2015 Cultural Resources Inventory for Southern California Edison’s Replacement of Nine 
Deteriorated Power Structures (TD993840, TD994158, and TD1029116), near Kramer 
Junction, on Lands Administered by the Bureau of Land Management Barstow Field Office, 
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San Bernardino County, California. Prepared on behalf of SCE and submitted to BLM Barstow 
Field Office. On file at SCE Irwindale. 

2015 Cultural Resources Monitoring for Southern California Edison IO328390: Replace Pole and 
Upgrade Overhead Switch – Dinkey Creek 4kV (TD721303). Sierra National Forest, High 
Sierra District, Fresno County, California. Prepared on behalf of SCE for Sierra National 
Forest. On file at SCE Irwindale. 

2015 Cultural Resources Survey in Support of a Request for Final Engineering Concurrence for 
Tehachapi Renewable Transmission Project Segment 8 T/L West (Phase IV) – Erosion Repair 
Associated with Structure M43-T3, unincorporated Los Angeles County, California. Submitted 
to SCE and CPUC. On file at SCE Irwindale.  

2015 Cultural Resources Survey in Support of a Temporary Work Change Request for Wire Setup 
Sites, Distribution Pole Work Area, and Access Road near Structure M57-T2 for Segment 8, 
Tehachapi Renewable Transmission Project, unincorporated Los Angeles County, California. 
Submitted to SCE and CPUC. On file at SCE Irwindale. 

2015 Results of Faunal Analysis for the Los Angeles Metropolitan Transportation Authority (Metro) 
Division 13 Bus Maintenance and Operation Facility Construction Project, City of Los Angeles, 
Los Angeles County, California. Submitted to Metro. On file at Resource Sciences and 
Planning, LLC, Monrovia.  

2016 Archaeological Monitoring Compliance Report, Pacific Gas & Electric Company NERC Alert 
Program, Helms-Gregg 230kV Grading Project, Sierra National Forest, Fresno County, 
California. Prepared on behalf of PG&E and submitted to Sierra National Forest. On file at 
PG&E, Fresno. 

2016 Archaeological Resource Assessment, SCE Infrastructure Replacement- Pickle Meadows 
12kV, Toiyabe National Forest, Bridgeport, Inyo County, California. Prepared on behalf of 
SCE and submitted to Toiyabe National Forest. On file at SCE, Irwindale. 

2016 Cultural Resources Assessment: 84 Lumber Company Project, City of Lancaster, Los Angeles 
County, California. Prepared on behalf of 84 Lumber Company for City of Lancaster. On file 
at Material Culture Consulting, Claremont. 

2016 Cultural Resources Assessment of Effect for Southern California Edison 
TD1029531: Deteriorated Pole Replacement on Lands Administered by Bureau of Land 
Management, Ridgecrest Field Office, near Mojave, Kern County, California. Prepared on 
behalf of SCE. On file at SCE Irwindale. 

2016 Cultural and Paleontological Resources Records Searches and Field Survey, Tandis Homes 
Residential Development, City of Menifee, Riverside County, California. Prepared for City of 
Menifee. On file at Material Culture Consulting Claremont.  

2016 Class III Cultural Resources Survey of the Southern California Edison Company Replacement 
of Thirteen Deteriorated Poles Near Lockhart and Flamingo Heights, on Lands Administered 
by the Bureau of Land Management, Barstow Field Office, within San Bernardino County, 
California. Prepared on behalf of SCE and submitted to BLM Barstow Field Office. On file at 
SCE Irwindale.  

2016 Phase I Cultural and Paleontological Assessment: Tandis Homes 21 Lot Residential 
Development Project City of Menifee, Riverside County, California. Prepared on behalf of 
Ridgemoor Investments, LLC for City of Menifee Planning Department. On file at Material 
Culture Consulting, Claremont.  

Belcourt, T. and S. Gust 
2014 Class III Cultural Resource Investigations for Bodie Hills Desert Restoration Projects, Bureau 

of Land Management, Bishop Field Office, Mono County, CA - FY13-14. Prepared by 
Cogstone Resource Management, Inc. for BLM Bishop Field Office. On file at BLM Bishop 
Field Office.  

2015 Class III Cultural Resource Investigations for Bodie Hills Desert Restoration Projects, Bureau 
of Land Management, Bishop Field Office, Mono County, CA - FY14-15. Prepared by 
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Cogstone Resource Management, Inc. for BLM Bishop Field Office. On file at BLM Bishop 
Field Office.  

Belcourt, T., T. Jackson, M.Kay and R. Moritz 
2016 Class III Cultural Resources Inventory for the Southern California Edison Company Kelly 

Cutover Project (FWA 680-16-07), Volume I – Archaeological Resources, San Bernardino 
County, California. Submitted to BLM Barstow Field Office, On file at Resource Sciences and 
Planning, LLC, Monrovia.  

Belcourt, T. and M. Kay 
2016 Southern California Edison Company Replacement of Three Deteriorated Poles Near Fort 

Irwin, on Lands Administered by the Bureau of Land Management, Barstow Field Office, San 
Bernardino County, California. Prepared on behalf of SCE and submitted to BLM Barstow. On 
file at Resource Sciences and Planning, LLC Monrovia.  

Belcourt, T., M. Kay, and R. Moritz 
2016 Cultural Resources Assesment of the State of California Department of General Services and 

Department of State Hospitals, Metropolitan Hospital, Norwalk, Los Angeles County, CA. 
Prepared for DGS/DSH. On file at Resource Sciences and Planning, LLC, Monrovia.  

Belcourt, T. and J. Kelly 
2016 Cultural and Paleontological Resources Assessment: Village 605 Environmental Impact 

Report Addendum, City of Los Alamitos, Orange County, California. Prepared for City of Los 
Alamitos on behalf of Katella Property Owner, LLC by Material Culture Consulting, on file at 
Material Culture Consulting, Claremont.  

Belcourt, T., K. Scott and S. Gust 
2013 Paleontological and Archaeological Assessment of the Bloomington Affordable Housing 

Project, San Bernardino County, California. Prepared by Cogstone Resource Management, 
Inc., On file at Cogstone Resource Management, Inc., Orange.  

Belcourt, T., M. Valasik, and S. Gust 
2013 Class III Cultural Resource Investigation for the Cadiz Solar Array Desert Tortoise Habitat 

Conservation Plan Area, on Lands Managed by BLM Needles Field Office, San Bernardino 
County, CA. Prepared by Cogstone Resource Management on behalf of Cadiz, Inc.  

Daly, P. and T. Belcourt 
2016 Class III Cultural Resources Inventory for the Southern California Edison Company Kelly 

Cutover Project (FWA 680-16-07), Volume II – Historic Built Environment Resources, San 
Bernardino County, California. Submitted to BLM Barstow Field Office, On file at Resource 
Sciences and Planning, LLC, Monrovia.  

 
Technical Report QA/QC and Third-Party Review (representative selection) 
Lamb, Meghan 
2016 Archaeological Resources Monitoring Report: Lot 19 Tustin Legacy (Tustin Air Base) Project, 

City of Tustin, Orange County, California. Prepared by Paleo Solutions, Inc., and submitted to 
City of Tustin, California. On file at Paleo Solutions, Monrovia.  

Kelly, J. and G. Aron 
2015 Final Paleontological Monitoring Report: Tehachapi Renewable Transmission Project, 

Segment 6, Los Angeles County, California. Prepared for SCE by Paleo Solutions, Inc., and 
submitted to ANF and CPUC. On file at SCE Irwindale.  

Kelly, J. and G. Aron 
2015 Final Paleontological Monitoring Report: Tehachapi Renewable Transmission Project, 

Segment 7, Los Angeles County, California. Prepared for SCE by Paleo Solutions, Inc., and 
submitted to ANF and CPUC. On file at SCE Irwindale.  

Kelly, J. and G. Aron 
2015 Final Paleontological Monitoring Report: Tehachapi Renewable Transmission Project, 

Segment 8, Los Angeles County, California. Prepared for SCE by Paleo Solutions, Inc., and 
submitted to ANF and CPUC. On file at SCE Irwindale.  
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Kelly, J. and G. Aron 
2015 Final Paleontological Monitoring Report: Tehachapi Renewable Transmission Project, 

Segment 11, Los Angeles County, California. Prepared for SCE by Paleo Solutions, Inc., and 
submitted to ANF and CPUC. On file at SCE Irwindale.  

Tinsley-Becker, W. 
2015 Cultural Resources Inventory for the SCE Coolwater-Lugo Transmission Project, San 

Bernardino County, California, Volume 1: Historic-Era Built Environment Survey Report. 
Submitted to BLM Barstow Field Office, On file at Resource Sciences and Planning, LLC, 
Monrovia.  

Pacific Legacy, Inc. 
2015 Cultural Resources Inventory for the SCE Coolwater-Lugo Transmission Project, San 

Bernardino County, California, Volume 2: Archaeological Resources. Submitted to BLM 
Barstow Field Office, On file at Pacific Legacy, Inc., Berkeley.  

Webster, B. 
2016 Archaeological Monitoring Report: OCTA San Juan Capistrano Rail Side Passing Project, City 

of San Juan Capistrano, Orange County, California. Prepared for Earth Mechanics, Inc. by 
Paleo Solutions, Inc. On file at Paleo Solutions, Monrovia. 

Webster, B. and M. Kay 
2016 Archaeological Survey Report for the Southern California Edison Company Replacement of 

Five Deteriorated Power Poles on an Unnamed Circuit (TD 979272), Topanga State Park, Los 
Angeles County, California. Prepared by Paleo Solutions, Inc., on behalf of SCE.  

2015 Archaeological Survey Report for the Southern California Edison Company Replacement of 
One Deteriorated Power Pole on an Unnamed Circuit (TD 1020522), Topanga State Park, Los 
Angeles County, California. Prepared by Paleo Solutions, Inc., on behalf of SCE.  

2015 Archaeological Survey Report for the Southern California Edison Company Replacement of 
Two Deteriorated Power Poles on the Vicasa 16kv Circuit (TD 1039350), Topanga State Park, 
Los Angeles County, California. Prepared by Paleo Solutions, Inc., on behalf of SCE.  
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0

No
Riverside

STEELE PEAK

RI-02293
NADB-R - 1082731; 
Voided - M

F-2487
DROVER, C.E.

1988
AN ARCHAEOLOGICAL ASSESSM

ENT OF THE PROPOSED BARTON STREET PIPELINE 
AND ACCESS ROAD NEAR GLEN VALLEY, CALIFORNIA

AUTHOR(S)
12

Archaeological, Field study
2 Acres surveyed

33-003415
1

No
Riverside

RIVERSIDE EAST, 
STEELE PEAK

RI-02458
NADB-R - 1082949; 
Voided - M

F-2689
PARR, ROBERT E.

1989
AN ARCHAEOLOGICAL ASSESSM

ENT OF PARCEL 23635, LOCATED NEAR 
W

OODCREST IN W
ESTERN RIVERSIDE COUNTY, CALIFORNIA

ARCHAEOLOGICAL RESEARCH UNIT, U.C. RIVERSIDE
6

Archaeological, Field study
4.36 Acres surveyed

0
No

Riverside
STEELE PEAK

RI-02645
NADB-R - 1083117; 
Voided - M

F-2852
DROVER, CHRISTOPHER E.

1990
AN ARCHAEOLOGICAL ASSESSM

ENT OF THE LURIN ROOSEVELT AND HILLSIDE TANK 
SITES W

ESTERN M
UNICPAL W

ATER DISTRICT RIVERSIDE COUNTY, CALIFORNIA.
AUTHOR(S)

10
Archaeological, Field study

10 Acres surveyed
33-003859

1
No

Riverside
RIVERSIDE EAST, 
STEELE PEAK

RI-02810
NADB-R - 1083552; 
Voided - M

F-3010
DROVER, CHRISTOPHER E.

1990
AN ARCHAEOLOGICAL ASSESSM

ENT OF PARCEL # 274-210-013 AND 266-070-002, 
W

OODSIDE, RIVERSIDE COUNTY, CALIFORNIA.
AUTHOR

10
Archaeological, Field study

90 Acres surveyed
0

No
Riverside

RIVERSIDE EAST, 
STEELE PEAK

RI-03465
NADB-R - 1084142; 
Voided - M

F-3724
DROVER, CHRISTOPHER

1992
A CULTURAL RESOURCES ASSESSM

ENT OF THE 800-ACRE ALTA CRESTA RANCH 
SPECIFIC PLAN, RIVERSIDE EAST - STEELE PEAK USGS QUADS, W

OODCREST CA
AUTHOR

18
Archaeological, Field study

800 Acres surveyed
0

No
Riverside

RIVERSIDE EAST, 
STEELE PEAK

RI-03485
NADB-R - 1084155; 
Voided - M

F-3742
W

HITE, ROBERT S.
1992

AN ARCHAEOLOGICAL ASSESSM
ENT OF A 9.06-ACRE PARCEL LOCATED AT 19485 

DALLAS AVE
ARCHAEOLOGICAL ASSOCIATES, LTD.

20
Archaeological, Field study

9.06 Acres surveyed
33-004710

1
No

Riverside
STEELE PEAK

RI-03827
NADB-R - 1084679; 
Voided - M

F-4172
DROVER, CHRISTOPHER

1990
ENVIRONM

ENTAL IM
PACT EVALUATION:  AN ARCHAEOLOGICAL ASSESSM

ENT OF 
TRACT NUM

BER 25641, TEM
ECULA, RIVERSIDE COUNTY, CALIFORNIA

AUTHOR
10

Archaeological, Field study
3.05 Acres surveyed

Unrestricted
No

0
No

Riverside
STEELE PEAK

RI-04404
NADB-R - 1085736; 
Voided - M

F-4913
JONES AND STOKES ASSOCIATES, INC.

2000
FINAL CULTURAL RESOURCES INVENTORY REPORT FOR THE W

ILLIAM
S 

COM
M

UNICATIONS, INC., FIBER OPTIC CABLE SYSTEM
 INSTALLATION PROJECT, 

RIVERSIDE TO SAN DIEGO, CALIFORNIA VOL I-IV.
JONES AND STOKES ASSOCIATES, INC.

189
Archaeological, Field study, Literature search

12 Acres surveyed
Not for publication

No

33-000816, 33-000817, 33-000862, 33-001845, 33-002970, 33-
003081, 33-003839, 33-004202, 33-004624, 33-004744, 33-
004768, 33-007587, 33-007601, 33-008105, 33-008172, 33-
009772, 33-009773, 33-009774, 33-009775, 33-009776

20
No

Riverside

BACHELOR M
TN, 

FONTANA, LAKE 
M

ATHEW
S, LAKEVIEW

, 
M

URRIETA, PECHANGA, 
PERRIS, RIVERSIDE 
EAST, RIVERSIDE 
W

EST, ROM
OLAND, 

SAN JACINTO, STEELE 
PEAK, TEM

ECULA, 
W

INCHESTER

RI-05169
NADB-R - 1086532

M
ASON, ROGER D.

2004
PHASE I ARCHAEOLOGICAL SURVEY REPORT FOR THE CHEN TA PROJECT 
RIVERSIDE COUNTY, CALIFORNIA

ECORP CONSULTING, INC.
22

Archaeological, Field study
18 Acres surveyed

Not for publication
No

0
No

Riverside
RIVERSIDE EAST

RI-05179
NADB-R - 1086542; 
Submitter - BEH333

LSA ASSOCIATES, INC.
2003

CULTURAL RESOURCE ASSESSM
ENT, BEAZER HOM

ES TRACT 30756, RIVERSIDE 
COUNTY, CALIFORNIA

LSA ASSOCIATES, INC.
18

Archaeological, Field study
20 Acres surveyed

Not for publication
No

0
No

Riverside
RIVERSIDE EAST

RI-05377
NADB-R - 1086740

LOVE, BRUCE and M
ARIAM

 DAHDUL
2001

ARCHAEOLOGICAL TESTING AT SITES CA-RIV-4739, -4740, -4741, AND -4743
CRM

 TECH
31

Evaluation
Not for publication

Yes
33-004739, 33-004740, 33-004741, 33-004743

4
No

Riverside
RIVERSIDE EAST

RI-05458
NADB-R - 1086821

M
ASON, ROGER D.

2005
PHASE I ARCHAEOLOGICAL SURVEY REPORT FOR THE SAW

ADA PARCEL (APN 266-
160-006), RIVERSIDE COUNTY, CA

ECORP CONSULTING, INC.
25

Archaeological, Field study
10.06 Acres surveyed

0
No

Riverside
RIVERSIDE EAST, 
STEELE PEAK

RI-05470
NADB-R - 1086833

BRUNZELL, DAVID and DANIEL EW
ERS

2005
CULTURAL RESOURCES ASSESSM

ENT, PARSONS ROAD PROJECT, TENTATIVE 
TRACT M

AP NO. 32530, RIVERSIDE COUNTY, CA
LSA ASSOCIATES, INC.

16
Archaeological, Field study

9.5 Acres surveyed
0

No
Riverside

STEELE PEAK

RI-05780
NADB-R - 1087143; 
Submitter - 919

DAHDUL, M
ARIAM

, JOSH SM
ALLW

OOD, 
and DANIEL BALLESTER

2002
ARCHAEOLOGICAL TESTING AND M

ITIGATION REPORT, CENTER STREET EXTENSION 
PROJECT, IN AND NEAR THE CITY OF RIVERSIDE, RIVERSIDE COUNTY, CALIFORNIA

CRM
 TECH

53
Evaluation

Not for publication
Yes

33-001984, 33-004791
2

No
Riverside

RIVERSIDE EAST, SAN 
BERNARDINO SOUTH

RI-05926
NADB-R - 1087289; 
Submitter - 848

LOVE, BRUCE, BAI TANG, DANIEL 
BALLESTER, and M

ARIAM
 DAHDUL

2002
HISTORICAL/ARCHAEOLOGICAL RESOURCES SURVEY REPORT, CAJALCO SUB-AREA 
SEW

ER FACILITIES IM
PROVEM

ENT PROJECT, NEAR THE CITIES OF RIVERSIDE AND 
PERRIS, RIVERSIDE COUNTY, CA

CRM
 TECH

24
Archaeological, Field study

1.1 Acres surveyed
Not for publication

No
33-005394, 33-009775

2
No

Riverside
STEELE PEAK

RI-05994
NADB-R - 1087357; 
Submitter - 1056

DAHDUL, M
ARIAM

, DANIEL BALLESTER, 
and JOSH SM

ALLW
OOD

2003
ARCHAEOLOGICAL TESTING AT SITES CA-RIV-4736/H. ALTA CRESTA SPECIFIC PLAN, 
TENTATIVE TRACT M

AP NO.S 31237, 31238, 31360 TO 31362, NEAR THE CITY OF 
RIVERSIDE, RIVERSIDE COUNTY

CRM
 TECH

29
Evaluation

Not for publication
Yes

33-004736, 33-004737
2

No
Riverside

RIVERSIDE EAST

RI-05995
NADB-R - 1087358; 
Submitter - 1078

HOGAN, M
ICHAEL, BAI "TOM

" TANG, JOSH 
SM

ALLW
OOD, and DANIEL BALLESTER

2003
HISTORICAL/ARCHAEOLOGICAL RESOURCES SURVEY REPORT, W

ATER QUALITY 
BASIN "B" PROJECT, IN THE CITY OF RIVERSIDE, RIVERSIDE COUNTY, CA

CRM
 TECH

19
Archaeological, Field study

2.5 Acres surveyed
Unrestricted

No
0

No
Riverside

RIVERSIDE EAST

RI-08272
W

illiam M
anely Consulting and Earth Tech

1995
Historic Building Inventory and Evaluation, M

arch Air Force Base, Riverside County, 
California

M
ichael  Brandman Associates

112
Literature search

Not for publication
No

0
No

Riverside
PERRIS, RIVERSIDE 
EAST, STEELE PEAK, 
SUNNYM

EAD

RI-10306
Bai "Tom" Tang

2017
Historical/ Archaeological Resources Survey Report M

eridian South Campus Specific Plan 
Amendment-Land Swap Addendum Near the City of Riverside, Riverside County, California 
CRM

 TECH Contract 3267
CRM

 TECH
Field study, Literature search

Not for publication
No

0
No

Riverside
RIVERSIDE EAST, 
STEELE PEAK

T3S R4W
 Sec. 28 SBBM
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Prim
aryString

Trinom
ialString

OtherIDs
ResType

Age
InfoBase

Attribs
ResourceDisclosure

ResourceCollections
RecordingEvents

Reports
CountyNam

e
Maps

Address
PLSS

P-33-000621
CA-RIV-000621

Other
Prehistoric

AH06; AP04
Not for publication

No

1973 (S. Hammond, UCR-ARU); 
1975 (Matthew C. Hall, Archaeological Research Unit, University of 
California, Riverside); 
1987 (G. Romani, J. W

ishner, P. Easter, J. Schmidt, S. W
akefield, 

Greenwood and Associates); 
1995 (Stephen Alexandrowicz, Deanna Ingram, Richard Krautkramer 
Krautkramer, Arthur Kuhner., Archaeological Consulting Services); 
1997 (Bruce Love, ACS)

RI-00117, RI-00534, RI-02307, RI-03979, 
RI-03981, RI-03982

Riverside
RIVERSIDE W

EST

P-33-001793
CA-RIV-001793

Prehistoric
Not for publication

Unknown
1979 (T. Banks, Archaeology Associates, Costa Mesa, CA.)

RI-01144
Riverside

RIVERSIDE EAST

P-33-001794
CA-RIV-001794

Prehistoric
Not for publication

Unknown
1979 (T. Banks, Archaeological Associates, Costa Mesa, CA.)

RI-01144
Riverside

RIVERSIDE EAST

P-33-001979
CA-RIV-001979

Prehistoric
Not for publication

Unknown
1980 (Salpas and Bowles); 
1992 (C.E. Drover, D.M. Smith and T. Buckley, Christopher Drover, 
Santa Ana, CA.)

RI-00809
Riverside

RIVERSIDE EAST

P-33-003290
CA-RIV-003290

Prehistoric
Not for publication

No
1987 (K. Swope and B. Neiditch, Archaeology Research Unit, UC 
Riverside, CA.)

RI-02125
Riverside

RIVERSIDE EAST

P-33-003293
CA-RIV-003293

Prehistoric
Not for publication

No
1987 (K. Swope and B. Neiditch, Archaeological Research Unit, UC 
Riverside, CA.)

RI-02125
Riverside

STEELE PEAK

P-33-003294
CA-RIV-003294

Prehistoric
Not for publication

No
1987 (K. Swope and B. Neiditch, Archaeology Research Unit, UC 
Riverside, CA.)

RI-02125
Riverside

STEELE PEAK

P-33-003295
CA-RIV-003295

Prehistoric
Not for publication

No
1987 (K. Swope and B. Neiditch, Archaeological Research Unit, UC 
Riverside, CA.)

RI-02125
Riverside

STEELE PEAK

P-33-003859
CA-RIV-003859

Other - Lurin Site
Site

Prehistoric
Survey

AP04
Not for publication

Unknown
1989 (C.E. Drover and D.M. Smith)

RI-02645
Riverside

RIVERSIDE EAST

P-33-004710
CA-RIV-004710

Other - R-1
Prehistoric

Not for publication
No

1992 (R. S. W
hite, Archaeological Associates)

RI-03485
Riverside

STEELE PEAK

P-33-004733
CA-RIV-004733

Other - Cresta -2
Site

Prehistoric
Survey

AP04
Not for publication

No
1992 (C.E. Drover, D.M. Smith, T. Buckley, Christopher Drover); 
2007 (Richard Greene, BFSA (Brian F. Smith & Associates))

Riverside
RIVERSIDE EAST

P-33-004734
CA-RIV-004734

Other - Cresta -3
Site

Prehistoric
Survey

AP04
Not for publication

No
1992 (C.E. Drover, D.M. Smith, T. Buckley, Christopher Drover); 
2007 (Richard Greene, BFSA (Brian F. Smith & Associates))

Riverside
RIVERSIDE EAST

P-33-004735
CA-RIV-004735

Other - Cresta-4
Site

Prehistoric
Survey

AP04
Not for publication

Unknown
1992 (C.E. Drover, D.M Snith, T. Buckley, Christopher Drover)

Riverside
RIVERSIDE EAST

P-33-004736
CA-RIV-004736

Other - Cresta-5
Site

Prehistoric
Survey

AP04
Not for publication

No
1992 (C.E. Drover, D.M. Smith, and T. Buckley, Christopher Drover); 
2003 (Daniel Ballester, None indicated)

RI-05994
Riverside

RIVERSIDE EAST

P-33-004737
CA-RIV-004737

Other - Cresta-6
Prehistoric

Not for publication
No

1992 (C.E. Drover, D.M. Smith, T. Buckley, Christopher Drover); 
2003 (Daniel Ballester, None indicated)

RI-05994
Riverside

RIVERSIDE EAST

P-33-004738
CA-RIV-004738

Other - Cresta- 7
Prehistoric

Not for publication
Unknown

1992 (C.E. Drover, D.M. Smith, T. Buckley, Christopher Drover)
Riverside

RIVERSIDE EAST

P-33-004739
CA-RIV-004739

Other - Cresta -8
Site

Prehistoric
Survey

AP04
Not for publication

No
1992 (C.E. Drover, D.M. Smith, T. Buckley, Christopher Drover); 
2001 (Michael Lozano, Victoria Avalos, None Indicated)

RI-05377
Riverside

RIVERSIDE EAST

P-33-004740
CA-RIV-004740

Other - Cresta-9
Prehistoric

Not for publication
Yes

1992 (C.E. Drover, D.M. Smith, T. Buckley, Christopher Drover); 
2001 (Michael Lozano, Victoria Avalos, None Indicated)

RI-05377
Riverside

RIVERSIDE EAST

P-33-004742
CA-RIV-004742

Other - Cresta -11
Historic

Not for publication
No

1992 (C.E. Drover, D.M. Smith, T. Buckley, Christopher Drover)
Riverside

RIVERSIDE EAST

P-33-004743
CA-RIV-004743

Other - Cresta 12
Prehistoric

Not for publication
No

1992 (C.E. Drover, D.M. Smith, T. Buckley, Christopher Drover); 
2001 (Michael Lozano, None indicated)

RI-05377
Riverside

RIVERSIDE EAST

P-33-007815
Historic

Not for publication
Unknown

1983 (J. W
arner, Riverside County Historical Comm.)

Riverside
RIVERSIDE EAST

P-33-007817
Historic

Not for publication
Unknown

1983 (J. W
arner, Riverside County Historical Comm.)

Riverside
STEELE PEAK

P-33-007821
Historic

Not for publication
Unknown

1983 (J. W
arner, Riverside County Historical Comm.)

Riverside
RIVERSIDE EAST

P-33-007826
Historic

Not for publication
Unknown

1983 (J. W
arner, Riverside County Historical Comm.)

Riverside
RIVERSIDE EAST

P-33-007827
Building, Structure

Historic
Survey

HP02
Not for publication

Unknown
1983 (J. W

arner, Riverside County Historical Comm.)
Riverside

STEELE PEAK

P-33-013836
CA-RIV-007563

Prehistoric
Not for publication

No
2004 (Eddy, John J., CRM Tech)

RI-06426
Riverside

RIVERSIDE EAST

P-33-028499
Other - 18806 Van Buren Boulevard

Building
Historic

Survey
HP02

Unrestricted
No

2018 (Courtney J. Accardy, Jennifer R.K. Stropes, Brian F. Smith and 
Associates, Inc.)

Riverside
RIVERSIDE EAST

18806 Van Buren 
Boulevard Riverside 
92508 (APN 280-260-
030)

T3S R4W
 Sec. 19 SBBM



State of California-The Resources Agency
DEPARTMENT OF PARKS AND RECREATION

PRIMARY RECORD

Primary #
HRI#

33-13836

Trinomial CA-RIV-7536
NRHP Status Code

Other Listings
Review Code Reviewer Date

Page 1 of 4 'Resource Name or # (Assigned by recorder) CRM TECH 1448-1

P1.
*P2.

*P3a.

Other Identifier:
Location: V Not for Publication Unrestricted *a. County Riverside
and (P2b and P2c or P2d. Attach a Location Map as necessary.)
*b. USGS 7.5' Quad Riverside East, Calif.

T3S; R4W; NW 1/4 of NE 1/4 Of SE 1/4 of SE 1/4 of Sec_
Elevation: Ca. 1,710 feet above mean sea level
Address N/A City

Date 1967, photorevised 1980
30 ; S.B. B.M.

c.
d.

e.

Zip_
A: 469320 mE/ 3748270 mNUTM: (Give more than one for large and/or linear resources) Zone 11

UTM Derivation: V USGS Quad GPS
Other Locational Data: (e.g., parcel #, directions to resource, etc., as appropriate) The site is
located 150 meters west of Wood Road and 40 meters south of Lurin Avenue,
a dirt road at this location, in the northwest corner of a vacant lot.

Description: (Describe resource and its major elements. Include design, materials, condition, alterations, size,
setting, and boundaries) The site consists of a single bedrock milling feature with
two milling slicks. Slick 1 measures 15x35 cm and Slick 2 measures 14x10 cm.
Both slicks are moderately polished with signs of heavy exfoliation. The
site measures approximately 2.5x1.5 m.

*P3b.
*P4.

P5a.
P5b.
*P6.
*P7.
*P8.

*P9.
*P10.
*P11.

Resource Attributes: (List attributes and codes) AP4 — Bedrock milling feature
Resources Present: Building Structure Object V Site District Element of District

Isolate Other
Photograph or Drawing (Photograph required for buildings, structures, and objects.)
Description of Photo: (view, date, accession #)
Date Constructed/Age and Sources: Historic V Prehistoric Both
Owner and Address: Unknown
Recorded by: (Name, affiliation, and address) John J. Eddy, CRM TECH, 4472 Orange Street,
Riverside, CA 92501
Date Recorded: October 20, 2004
Survey Type: (Describe) Intensive-level survey for CEQA-compliance purpose
Report Citation: (Cite survey report and other sources, or enter "none.") Bai Tang, Michael Hogan,
Matthew Wetherbee, and John J. Eddy ( 2 0 0 4 ) : Historical/Archaeological
Resources Survey Report, Tentative Tract Map Numbers 32301 and 32302,
Woodcrest Area, Riverside County, California. On file, Eastern Information
Center, University of California, Riverside.

RECEIVED IM
MAR 2 7 2007

EIC

*Attachments: None V Location Map V Sketch Map Continuation Sheet Building, Structure, and Object Record
V Archaeological Record District Record Linear Resource Record Milling Station Record Rock Art Record

Artifact Record Photograph Record Other (List):

DPR 523A (1/95) -Required information



DEPARTMENT OF PARKS AND RECREATION Trinomial CA-RIV-7536

ARCHAEOLOGICAL SITE RECORD
Page 2 of 4 'Resource Name or # (Assigned by recorder) CRM TECH 1448-1

A1. Dimensions: a. Length 2 . 5 m (N-S) b. Width 1.5 m (E-W)
Method of Measurement: Paced V Taped Visual estimate Other:_
Method of Determination (Check any that apply.): Artifacts V Features Soil Vegetation

_Topography Cut bank Animal burrow Excavation Property boundary Other (Explain):
Reliability of Determination: High V Medium Low Explain:
Limitations (Check any that apply): Restricted access Paved/built over Site limits incompletely defined

Disturbances Vegetation Other (Explain):
A2. Depth: None V Unknown Method of Determination:

*A3. Human Remains: Present V Absent Possible Unknown (Explain):
*A4. Features: (Number, briefly describe, indicate size, list associated cultural constituents, and show location of each

feature on sketch map.) The site consists of a single bedrock milling feature with
two milling slicks. Slick 1 measures 15x35 cm and. Slick 2 measures 14x10 cm.
Both slicks are moderately polished with signs of heavy exfoliation.

*A5. Cultural Constituents: (Describe and quantify artifacts, ecofacts, cultural residues, etc., not associated with
features.) None

*A6. Were Specimens Collected? V No Yes (If yes, attach Artifact Record or catalog and identify where
specimens are curated.)

*A7. Site Condition: Good Fair V Poor (Describe disturbances.): Dumping, earth-moving
activities

*A8. Nearest Water (Type, distance, and direction.): An intermittent creek is located
approximately 1,500 feet to the south.

*A9. Elevation: Ca. 1,710 feet above mean sea level
A10. Environmental Setting: (Describe vegetation, fauna, soils, geology, landform, slope, aspect, exposure, etc.): No

native vegetation remains, however large concentrations of foxtails and dead
brush are present. The soil within the site is a coarse and compact silty
clay with a high concentration of sub-angular and semi-rounded quartz and
granite pebbles, cobbles, and boulders strewn across the surface. Trash
dumping, including construction debris, has occurred within and adjacent to
the site.

A11. Historical Information: N/A

*A12. Age: V Prehistoric Protohistoric 1542-1769 1769-1848 1848-1880 1880-1914 1914-1945
_Post 1945 Undetermined Describe position in regional prehistoric chronology or factual historic dates if

known:

A13. Interpretations: (Discuss scientific, interpretive, ethnic, and other values of site, if known) The site is
located within the traditional territory of the Luiseno Indians.

A14. Remarks: Not eligible for listing in the National Register of Historic Places
or the California Register of Historical Resources

A15. References: (Documents, informants, maps, and other references.): See Item Pll.

A16. Photographs: (List subjects, direction of view, and accession numbers or attach a Photograph Record.):_
Original Media/Negatives Kept at: CRM TECH, 4472 Orange Street, Riverside, CA 92501

*A17. Form Prepared by: John J. Eddy Date: October 25, 2004
Affiliation and Address: CRM TECH, 4472 Orange Street, Riverside, CA 92501

DPR 523A (1/95) 'Required information



State of California-The Resources Agency
DEPARTMENT OF PARKS AND RECREATION

LOCATION MAP

Primary # 33-13836
H R I # CA-RIV-7536

Trinomial
Page 3 of 4

*Map Name: Riverside East

'Resource Name or # (Assigned by recorder) CRM TECH 1448-1

'Scale: 1; 24, OOP *Date of Map: 1967/1980
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DPR 523J (1/95) 'Required information



State of California-The Resources Agency
DEPARTMENT OF PARKS AND RECREATION

SKETCH MAP

Primary f 33-13836
HRI# CA-RIV-7536

Trinomial
Page 4 of 4

*Drawn by: John J. Eddy

'Resource Name or # (Assigned by recorder) CRM TECH 1448-1

'Date: October 25, 2004

Slick 1 = 15 cm x 35 cm
Slick 2 = 14 cm x 10cm

Dead tree
branch

Site boundary

Dead brush

50 cm

A = Datum
x = Height above ground in cm

DPR 523K (1/95) 'Required information
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STATE OF CALIFORNIA 

NATIVE AMERICAN HERITAGE COMMISSION 
Environmental and Cultural Department 
1550 Harbor Blvd., ROOM 100 
West SACRAMENTO, CA 95691 
(916) 373-3710 
Fax (916) 373-5471 

September 20, 2018 

Tria Belcourt 

Material Culture Consutling 

Sent by Email: tria@materialcultureconsulting.com 

Re: Lurin and Wood Residential Project, Riverside County 

Dear Ms. Belcourt, 

Edmund G Brown Jr Governor 

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 
preclude the presence of cultural resources in any project area. Other sources for cultural 
resources should also be contacted for information regarding known and/or recorded sites. 

Enclosed is a list of Native Americans tribes who may have knowledge of cultural resources in 
the 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 to ensure that the project information has been 
received. 

� 

If you receive notification of change of addresses and phone numbers from any of these tribes, 
please notify me. With your assistance we are able to assure that our lists contain current 
information. If you have any questions or need additional information, please contact me at 
916-573-1033 or frank.lienert@nahc.ca.gov.

·ank Lienert
Associate Governmental Program Analyst 
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Jeff Grubbe, Chairperson
5401 Dinah Shore Drive
Palm Springs 92264
(760) 699-6800

Cahuilla
CA,

(760) 699-6919 Fax

Agua Caliente Band of Cahuilla Indians

Patricia Garcia-Plotkin, Director, THPO
5401 Dinah Shore Drive
Palm Springs 92264

(760) 699-6907
(760) 567-3761 Cell

Cahuilla
CA,

ACBCI-THPO@aguacaliente.net

(760) 699-6924 Fax

Agua Caliente Band of Cahuilla Indians

Amanda Vance, Chairperson
P.O. Box 846
Coachella 92236
(760) 398-4722
(760) 369-7161Fax 

Cahuilla
CA,

Augustine Band of Cahuilla Indians

Karen Kupcha
P.O. Box 849
Coachella 92236
(760) 398-4722

Cahuilla
CA,

Augustine Band of Cahuilla Indians

Doug Welmas, Chairperson
84-245 Indio Springs Parkway
Indio 92203
(760) 342-2593

Cahuilla
CA,

(760) 347-7880 Fax

Cabazon Band of Mission Indians

Judy Stapp, Director of Cultural Affairs
84-245 Indio Springs Parkway
Indio 92203

(760) 342-2593

Cahuilla
CA,

jstapp@cabazonindians-nsn.gov

(760) 347-7880 Fax

Cabazon Band of Mission Indians

Daniel Salgado, Chairperson
52701 U. S. Highway 371
Anza 92539

(951) 763-5549

Cahuilla
CA,

Chairman@cahuilla.net

(951) 763-2808

Cahuilla Band of Indians

Shasta Gaughen, Assistant Director
PMB 50, 35008 Pala Temecula Rd.
Pala 92059

(760) 891-3515

Luiseno
CA,

sgaughen@palatribe.com

(760) 742-4543 Fax

Kupa Cultural Center (Pala Band)

Thomas Rodriguez,  Chairperson
22000 Highway 76
Pauma Valley 92061
(760) 742-3771

Luiseno
CA,

(760) 742-3779 Fax

La Jolla Band of Luiseno Indians

Shane Chapparosa, Chairman
P.O. Box 189
Warner Springs 92086-018

9
(760) 782-0711

Cahuilla
CA,

Chapparosa@msn.com

(760) 782-0712 Fax

Los Coyotes Band of Cahuilla and Cupeno Indians

This list is current as of the date of this document and is based on the information available to the Commission on the date it 
was produced.

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 Resources Code, or Section 5097.98 of the Public Resources Code.

This list is only applicable for contacting local Native American Tribes for the proposed: Lurin and Wood Residential 
Project, Riverside County. 
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Janice Elzendnga, Tribal Administrator
P.O. Box 189
Warner Springs 92086-018

9(760) 782-0711

Cahuilla
CA,

(760) 782-2701 Fax

Los Coyotes Band of Cahuilla and Cupeno Indians

John, Perada, Environmental Director
P.O. Box 189
Warner Springs 92086-018

9(760) 782-0712

Cahuilla
CA,

(760) 782-2730 Fax

Los Coyotes Band of Cahuilla and Cupeno Indians

Denisa Torres, Cultural Resources Manager
12700 Pumarra Road
Banning 92220

(951) 849-8807
(951) 572-6004 Fax

Cahuilla
SerranoCA,

dtorres@morongo-nsn.gov

Morongo Band of Mission Indians

Robert Martin, Chairperson
12700 Pumarra Road
Banning 92220
(951) 849-8807
(951) 755-5200

Cahuilla
SerranoCA,

(951) 922-8146 Fax

Morongo Band of Mission Indians

Shasta Gaughen, PhD, THPO
PMB 50, 35008 Pala Temecula Rd.
Pala 92059

(760) 891-3515

Luiseno 
CupenoCA,

sgaughen@palatribe.com

(760) 742-3189 Fax

Pala Band of Mission Indians

Robert H. Smith, Chairperson
12196 Pala Mission Road
Pala 92059

(760) 891-3500

Luiseno 
CupenoCA,

rsmith@palatribe.com

(760) 742-3189 Fax

Pala Band of Mission Indians

Temet Aguilar, Chairperson
P.O. Box 369
Pauma Valley 92061
(760) 742-1289, Ext. 303

Luiseno
CA,

(760) 742-3422 Fax

Pauma Band of Luiseno Indians

Bennae Calac
P.O. Box 369
Pauma Valley 92061

(760) 617-2872

Luiseno
CA,

bennaecalac@aol.com

(760) 742-3422 Fax

Pauma Band of Luiseno Indians

Charles Devers, Cultural Committee
P.O. Box 369
Pauma Valley 92061
(760) 742-1289, Ext. 317

Luiseno
CA,

(760) 742-3422 Fax

Pauma Band of Luiseno Indians

Paul Macarro, Cultural Resources Coordinator
P.O. Box 1477
Temecula 92593

(951) 770-6306

Luiseno
CA,

pmacarro@pechanga-nsn.gov

(951) 506-9491  Fax

Pechanga Band of Luiseño Indians

This list is current as of the date of this document and is based on the information available to the Commission on the date it 
was produced.

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 Resources Code, or Section 5097.98 of the Public Resources Code.

This list is only applicable for contacting local Native American Tribes for the proposed: Lurin and Wood Residential 
Project, Riverside County. 
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Mark Macarro, Chairman
P.O. Box 1477
Temecula 92593

(951) 770-6000

Luiseno
CA,

epreston@pechanga-nsn.gov

(951) 695-1778 Fax

Pechanga Band of Luiseño Indians

Gary DuBois, Director of Cultural Resources Department, 
P.O. Box 2183
Temecula 92593

(951) 770-6302

Luiseño
CA,

gdubois@pechanga-nsn.gov

(951) 695-1778 Fax

Pechanga Band of Luiseño Indians

Tuba Ebru Ozdil, Cultural Resources Planning Specialist
P.O. Box 1477
Temecula 92593

(951)-770-6313

Luiseno
CA,

eozdil@pechanga-nsn.gov

(951) 695-1778 Fax

Pechanga Band of Luiseño Indians

Joseph Hamilton, Chairman
P.O. Box 391670
Anza 92539

(951) 763-4105

Cahuilla
CA,

admin@ramonatribe.com

(951) 763-4325 Fax

Ramona Band of Cahuilla

Manuel Hamilton, Vice Chairperson
P.O. Box 391670
Anza 92539

(951) 763-4105

Cahuilla
CA,

admin@ramonatribe.com

(951) 763-4325 Fax

Ramona Band of Cahuilla

John Gomez, Environmental Coordinator
P.O. Box 391670
Anza 92539

(951) 763-4105

Cahuilla
CA,

Jgomez@ramonatribe.com

(951) 763-4325 Fax

Ramona Band of Cahuilla

Jim McPherson, Tribal Historic Pres. Officer
1 West Tribal Road
Valley Center 92082

(760) 749-1051

Luiseno
CA,

vwhipple@rincontribe.org

(760) 749-5144

Rincon Band of Luiseño Indians

Bo Mazzetti,  Chairperson
1 West Tribal Road
Valley Center 92082

(760) 749-1051

Luiseno
CA,

bomazzetti@aol.com

(760) 749-5144

Rincon Band of Luiseño Indians

Tribal Council
1889 Sunset Drive
Vista 92081

(760) 724-8505

Luiseno
CA,

cjmojado@slrmissionindians.org

(760) 724-2172 Fax

San Luis Rey Band of Mission Indians

Cultural Department
1889 Sunset Drive
Vista 92081

(760) 724-8505

Luiseno
CupenoCA,

cjmojado@slrmissionindians.org

(760) 724-2172 Fax

San Luis Rey Band of Mission Indians

This list is current as of the date of this document and is based on the information available to the Commission on the date it 
was produced.

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 Resources Code, or Section 5097.98 of the Public Resources Code.

This list is only applicable for contacting local Native American Tribes for the proposed: Lurin and Wood Residential 
Project, Riverside County. 
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Steven Estrada, Chairman
P.O. Box 391820
Anza 92539
(951) 659-2700

Cahuilla
CA,

(951) 659-2228 Fax

Santa Rosa Band of Cahuilla Indians

Terry Hughes, Tribal Administrator
P.O. Box 391820
Anza 92539

(951) 659-2700

Cahuilla
CA,

thughes@santarosacahuilla-nsn.gov

(951) 659-2228 Fax

Santa Rosa Band of Cahuilla Indians

Carrie Garcia, Cultural Resources Manager
P.O. Box 487
San Jacinto 92581

(951) 654-2765

Luiseno
CahuillaCA,

carrieg@soboba-nsn.gov

(951) 654-4198 Fax

Soboba Band of Luiseno Indians

Joseph Ontiveros, Cultural Resource Department 
P.O. BOX 487
San Jacinto 92581

(951) 663-5279
(951) 654-5544, ext 4137

Luiseno
CahuillaCA,

jontiveros@soboba-nsn.gov

(951) 654-4198 Fax

Soboba Band of Luiseno Indians

Scott Cozart, Chairman
P. O. Box 487
San Jacinto 92583
(951) 654-2765

Luiseno
CahuillaCA,

(951) 654-4198

Soboba Band of Luiseno Indians

Thomas Tortez,  Chairperson
P.O. Box 1160
Thermal 92274

(760) 397-0300

Cahuilla
CA,

tmchair@torresmartinez.org

(760) 397-8146 Fax

Torres-Martinez Desert Cahuilla Indians

Michael Mirelez, Cultural Resource Coordinator
P.O. Box 1160
Thermal 92274

(760) 399-0022, Ext. 1213

Cahuilla
CA,

mmirelez@tmdci.org

(760) 397-8146 Fax

Torres-Martinez Desert Cahuilla Indians

This list is current as of the date of this document and is based on the information available to the Commission on the date it 
was produced.

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 Resources Code, or Section 5097.98 of the Public Resources Code.

This list is only applicable for contacting local Native American Tribes for the proposed: Lurin and Wood Residential 
Project, Riverside County. 
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Name/ 
Affiliation 

Date and 
Method of 
1st Contact 

Date of 1st 
Follow-Up 
Attempt 

Date of 2nd 
Follow-Up 
Attempt 

Results MCC Response 

Jeff Grubbe, 
Chairperson 
Agua Caliente 
Band of 
Cahuilla Indians 

October 24, 
2018- letter 
sent via 
USPS 
 

October 29, 
2018- via 
phone; letter 
was received, 
Chairperson is 
currently away 

Not necessary Letter email received on November 9, 2018 
from Lacy Padilla, Tribal Historic Preservation 
Office- The Project Area is not located within 
the boundaries of the ACBCI Reservation but 
within the Tribe’s Traditional Use Area. ACBCI 
THPO defers to Soboba and the letter 
concludes their consultation efforts.  

MCC thanked Ms. 
Padilla for her 
response and 
stated that their 
response would be 
included within the 
report.  

Patricia Garcia-
Plotkin, 
Director 
Agua Caliente 
Band of 
Cahuilla Indians 

October 24, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via email 

Not necessary See above response N/A 

Amanda Vance, 
Chairperson 
Augustine Band 
of Cahuilla 
Mission Indians 

October 24, 
2018- letter 
sent via 
USPS 
 

October 29, 
2018- via 
phone; 
message left 

November 12, 
2018- via 
phone- 
Secretary said 
either 
Amanda 
Vance or 
Victoria 
Martin has 
sent out a 
response 
letter in 
regards to the 
Project. 

Letter received on November 14, 2018 dated 
November 5, from Victoria Martin, Tribal 
Secretary- Tribe is unaware of specific cultural 
resources that may be affected by the 
proposed project. ABCI encourages contact 
with other tribes within the immediate 
vicinity of the project and to contact a 
monitor to be able onsite full-time during the 
pre-construction and construction phase of 
the project. Lastly, ABCI requests to be 
notified of any cultural discoveries associated 
with the project.  
 

N/A 

Karen Kupcha 
Augustine Band 
of Cahuilla 
Mission Indians 

October 24, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via 
phone; 
message left 

November 12, 
2018- via 
phone-see 
above 

See above response N/A 

Doug Welmas, 
Chairperson 
Cabazon Band 
of Mission 
Indians 

October 24, 
2018- letter 
sent via 
USPS 
 

October 29, 
2018- via 
phone; 
message left 

November 12, 
2018- via 
phone; 
message left 

As of November 15, 2018-no response  N/A 

Judy Stapp, 
Director of 
Cultural Affairs 
Cabazon Band 
of Mission 
Indians 
 

October 24, 
2018- letter 
sent via 
USPS 
 

October 29, 
2018- via email 

November 12, 
2018- via 
phone; 
message left 

As of November 15, 2018-no response  N/A 

Daniel Salgado, 
Chairperson 
Cahuilla Band 
of Indians 

October 24, 
2018- letter 
sent via 
USPS 
 

October 29, 
2018- via email 

November 13, 
2018- via 
phone-
Secretary 
recommende
d email for 
contact-email 
sent  
 
 

Email received on November 14, 2018 from 
BobbyRay Esparza, Cultural Coordinator- CBI 
does not know of any cultural resources/sites 
within or near the Project Area. While the 
Project is outside the CBI reservation 
boundaries, it is within the Tribe’s traditional 
land use area. CBI believe there is possibility 
of unearthing cultural resources during 
construction and request tribal monitors be 
present during all ground disturbing activities. 
CBI also request to be kept informed of all 
changes/updates going forward with the 
Project. 
 
 

MCC thanked the 
tribe for their 
response and 
stated their 
comments and 
recommendations 
would be included 
within the report. 
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Shasta 
Gaughen, 
Assistant 
Director 
Kupa Cultural 
Center (Pala 
Band) 

October 12, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via email 

Not necessary Email received on October 29, 2018- official 
letter should be arriving-defers to local tribes 

MCC thanked the 
tribe for their 
response  

Thomas 
Rodriguez, 
Chairperson 
La Jolla Band of 
Luiseno Indians 

October 12, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via 
phone; VM box 
full 

November 13, 
2018- via 
phone-no  
answer 
 
 

As of November 15, 2018-no response  N/A 

Shane 
Chapparosa, 
Chairperson 
Los Coyotes 
Band of 
Cahuilla and 
Cupeno Indians 

October 24, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via email 

November 13, 
2018- via 
phone- 
Current Tribal 
Admin Alvina 
Fletcher 
requested 
digital copy of 
letter sent to 
her 
(Alvina_fletch
er@yahoo.co
m) and would 
respond by 
earliest next 
week.  
 

As of November 15, 2018-no response  N/A 

Janice 
Elzendnga, 
Tribal Admin. 
Los Coyotes 
Band of 
Cahuilla and 
Cupeno Indians 

October 24, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via 
phone; 
message left 

November 13, 
2018- via 
phone- 
Current Tribal 
Admin Alvina 
Fletcher 
requested 
digital copy of 
letter sent to 
her 
(Alvina_fletch
er@yahoo.co
m) and would 
respond by 
earliest next 
week.  

As of November 15, 2018-no response  N/A 

John Perada, 
Environmental 
Director 
Los Coyotes 
Band of 
Cahuilla and 
Cupeno Indians 

October 24, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via 
phone-no 
answer 

November 13, 
2018- via 
phone- 
Current Tribal 
Admin Alvina 
Fletcher 
requested 
digital copy of 
letter sent to 
her 
(Alvina_fletch
er@yahoo.co
m) and would 
respond by 
earliest next 
week.  

As of November 15, 2018-no response  N/A 
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Robert Martin, 
Chairperson 
Morongo Band 
of Mission 
Indians 

October 24, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via 
phone; 
transferred to 
cultural 
department: 
Email received 
by Travis 
Armstrong 
informed letter 
has yet to be 
received and to 
direct mails to 
the Tribal 
Historic 
Preservation 
Office 

Not necessary See above response N/A  

Denisa Torres, 
CRManager 
Morongo Band 
of Mission 
Indians 

October 24, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via email 

Not necessary Letter email received on November 2, 2018 
from Travis Armstrong, Tribal Historic 
Preservation Officer-Project is located within 
the Tribe’s aboriginal territory or in an area 
considered to be a traditional use area or one 
in which the MBMI has cultural ties. MBMI 
requests a thorough records search be 
conducted at a CHRIS Archaeological 
Information Centers and a copy of the search 
results be provided to the tribe, and a tribal 
monitor participate during the initial 
pedestrian field survey of the Phase I Study of 
the project and a copy of the results of that 
study be provided. In the event the survey has 
already been conducted, MBMI requests a 
copy of the Phase I study be provided to the 
tribe as soon as it can be made available.  

MCC thanked the 
tribe for their 
response  

Shasta 
Gaughen, THPO 
Pala Band of 
Mission Indians 

October 12, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via email 

Not necessary Responded via email that official letter should 
be arriving-defers to local tribes 

MCC thanked the 
tribe for their 
response  

Robert H. 
Smith, 
Chairperson 
Pala Band of 
Mission Indians 

October 12, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via email 

Not necessary See response above N/A 

Temet Aguilar, 
Chairperson 
Pauma Band of 
Luiseno Indians 

October 12, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via 
phone; 
message left 

November 13, 
2018-via 
phone- Re-
directed to 
Chris Devers 

As of November 15, 2018-no response  N/A 

Bennae Calac, 
Pauma Band of 
Luiseno Indians 

October 12, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via email 

November 13, 
2018-via 
phone- Re-
directed to 
Chris Devers 

As of November 15, 2018-no response  N/A 

Charles Devers, 
Cultural 
Committee 
Pauma Band of 
Luiseno Indians 

October 12, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via 
phone; 
Secretary 
stated name is 
Chris Devers; 
message left 

November 13, 
2018- via 
phone- 
requested 
digital copy 
sent to 
cultural@pau
ma-nsn.gov.  

Email from Chris Devers received on 
November 19, 2018, after report’s submittal- 
Tribe is unaware of any sites or resources on 
or near the proposed Project. Pauma 
requested copies of any previous cultural 
studies that lie within the Project boundaries 
and a copy of the report to review.  

N/A 

Paul Macarro, 
CR Coordinator 
Pechanga Band 
of Luiseno 
Indians 

October 12, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via email 

November 13, 
2018- via 
phone- 
message left 

As of November 15, 2018-no response  N/A 
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Mark Macarro, 
Chairman 
Pechanga Band 
of Luiseno 
Indians 

October 12, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via email 

November 13, 
2018- via 
phone 

As of November 15, 2018-no response  N/A 

Gary DuBois, 
Director CRM 
Pechanga Band 
of Luiseno 
Indians 

October 12, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via email 

November 13, 
2018- via 
phone- 
message left 

As of November 15, 2018-no response  N/A 

Tubu Ebru 
Ozdil, CR 
Planning 
Specialist 
Pechanga Band 
of Luiseno 
Indians 

October 12, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via email 

November 13, 
2018- via 
phone- Ozdil 
stated official 
response 
email will be 
sent by end of 
the day 

As of November 15, 2018-no response  N/A 

Joseph 
Hamilton, 
Chairman 
Ramona Band 
of Cahuilla 

October 24, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via email 

November 13, 
2018- via 
phone- 
message left 

As of November 15, 2018-no response  N/A 

Manuel 
Hamilton, Vice 
Chairperson 
Ramona Band 
of Cahuilla 

October 24, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via email 

November 13, 
2018- via 
phone- 
message left 

As of November 15, 2018-no response  N/A 

John Gomez, 
Envir’t 
Coordinator 
Ramona Band 
of Cahuilla 

October 24, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via email 

November 13, 
2018- via 
phone- 
message left 

As of November 15, 2018-no response  N/A 

Jim McPherson, 
Tribal Pres. 
Officer 
Rincon Band of 
Luiseno Indians 

October 12, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via email 

November 13, 
2018- via 
phone- both 
numbers 
provided went 
to a Verizon 
error message 
that number 
is not 
available 

Email with attached letter from Destiny 
Colocho, Tribal Historic Preservation Officer 
received on November 19, 2018,  after 
report’s submittal-The identified location is 
within the Territory of the Lusieño people, 
and is also within Rincon’s specific area of 
Historic interest. Rincon does not have 
knowledge of cultural resources within or 
near the proposed Project Area. Rincon 
recommends that an archaeological record 
search be conducted and asked a copy of the 
results be provided to the Rincon Band.  

N/A 

Bo Mazzetti, 
Chairperson 
Rincon Band of 
Luiseno Indians 

October 12, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via email 

November 13, 
2018- via 
phone- both 
numbers 
provided went 
to a Verizon 
error message 
that number 
is not 
available 

As of November 15, 2018-no response  N/A 

Tribal Council 
San Luis Rey 
Band of 
Mission Indians 

October 12, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via email 

November 13, 
2018-via 
phone- Re-
directed to 
Cami (760-
917-1736)-
message left 

As of November 15, 2018-no response  N/A 
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Cultural 
Department 
San Luis Rey 
Band of 
Mission Indians 

October 12, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via email 

November 13, 
2018-via 
phone- Re-
directed to 
Cami (760-
917-1736)-
message left 

As of November 15, 2018-no response  N/A 

Steven Estrada, 
Chairman 
Santa Rosa 
Band of 
Cahuilla Indians 

October 24, 
2018- letter 
sent via 
USPS 

October 29, 
2018-Secretary 
re-directed 
contact with 
Gabriella 
Rubalcava and 
email sent: 
grubalcava@ 
santarosacahuil
la-nsn.gov 

November 13, 
2018- 
Secretary re-
directed 
contact with 
Gabriella 
Rubalcava and 
email sent: 
grubalcava@ 
santarosacahu
illa-nsn.gov 

As of November 15, 2018-no response  N/A 

Terry Hughes, 
Tribal Admin. 
Santa Rosa 
Band of 
Cahuilla Indians 

October 24, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via email 

November 13, 
2018- 
Secretary re-
directed 
contact with 
Gabriella 
Rubalcava and 
email sent: 
grubalcava@ 
santarosacahu
illa-nsn.gov 

As of November 15, 2018-no response  N/A 

Carrie Garcia, 
CR Manager 
Soboba Band of 
Luiseno Indians 

October 12, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via email 

November 13, 
2018- via 
phone-
message left 

As of November 15, 2018-no response  N/A 
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Joseph 
Ontiveros, CR 
Dept. 
Soboba Band of 
Luiseno Indians 

October 12, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via email 

November 13, 
2018- via 
phone-
message left 

On November 28, 2019, MCC received a letter 

from Joseph Ontiveros, Tribal Historic 

Preservation Officer for Soboba Band of 

Luiseño Indians (Soboba). Mr. Ontiveros notes 

that although the Project is outside the 

existing reservation, the project area does fall 

within the bounds of Soboba Tribal Traditional 

Use Areas. According to the tribe, this project 

location is in proximity to known sites, is a 

shared use area that was used in ongoing 

trade between the tribes and is considered to 

be culturally sensitive by the people of 

Soboba.  Soboba requested the following: (1) 

to initiate a consultation with the project 

proponents and lead agency; (2) the transfer 

of information to the Soboba Band of Luiseno 

Indians regarding the progress of this project 

should be done as soon as new developments 

occur; (3) Soboba Band of Luiseño Indians 

continues to act as a consulting tribal entity 

for this project; (4) working in and around 

traditional use areas intensifies the possibility 

of encountering cultural resources during the 

construction/excavation phase.  For this 

reason, the Soboba Band of Luiseño Indians 

requests that Native American Monitor(s) 

from the Soboba Band of Luiseño Indians 

Cultural Resource Department to be present 

during any ground disturbing proceedings, 

including surveys and archaeological testing; 

(5) request that proper procedures be taken 

and requests of the tribe be honored. 

Multiple areas of potential impact were 

identified during an in-house database search. 

Specifics were discussed in consultation with 

the lead agency. The results of consultation 

with City of Riverside are reflected in project 

mitigation measures. 

 

N/A 

Scott Cozart, 
Chairman 
Soboba Band of 
Luiseno Indians 

October 12, 
2018- letter 
sent via 
USPS 

October 29, 
2018- via 
phone; 
message left 

November 13, 
2018- via 
phone-Re-
directed to 
Cultural 
Department 

As of November 15, 2018-no response  N/A 

Thomas Tortez, 
Chairperson 
Torres-
Martines 
Desert Cahuilla 
Indians 

October 24, 
2018- letter 
sent via 
USPS 
 

October 29, 
2018- via email 

Not necessary As of November 15, 2018-no response  N/A 

Michael 
Mirelez, CR 
Coordinator 
Torres-
Martines 
Desert Cahuilla 
Indians 

October 24, 
2018- letter 
sent via 
USPS 
 

October 29, 
2018- via email 

November 13, 
2018- via 
phone 

Mr. Mirelez states the Tribes defers to Soboba 
as they are the closer tribe.  

MCC thanked Mr. 
Mirelez for his time 
and stated his 
response would be 
included in the 
report. 
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October 24, 2018  
  
 
 
**EXAMPLE LETTER* 
 
  
RE:         Proposed Lurin and Wood Residential Project, City of Riverside; Riverside East and Steele Park 

USGS Quadrangle, Riverside County, California.  
  
Greetings,   
  
Pacific Coast Land Consultants, Inc. proposes the construction of 33 single family residences and two 
water quality basins within the City of Riverside, California (see attached map). Material Culture 
Consulting, Inc. (MCC) is conducting the cultural resources review of the project to support preparation 
of the environmental documents. As part of our background research, we would like to request your 
input on potential cultural resources within the Project Area. Please note - this request is not part of any 
formal local, state, or federal consultation process, and all requests for consultation should be directed 
to the City of Riverside as Lead CEQA Agency.   
  
Our firm contacted the Native American Heritage Commission (NAHC) on October 2, 2018 to request 
review of the Sacred Lands File and for a list of tribes with traditional lands and/or cultural places within 
the area. The NAHC responded on October 8, 2018, stating that the Sacred Lands File review resulted in 
negative results, and provided your contact information as part of the list. We understand that negative 
results do not preclude the existence of cultural resources, and that a tribe may be the only source of 
information regarding the existence of a tribal cultural resource, which is why we are contacting you.   
  
Project Location and Description  
  
The proposed project is located at the corner of Lurin Avenue. and Wood Drive. (see attached map). The 
area of potential impact (API) includes two parcels that encompass a total of approximately 21 acres and 
located within Sections 29 and 30 of Township 3 South and Range 4 West (San Bernardino Base 
Meridian).   
  
Please respond at your earliest convenience if you wish to share any knowledge of cultural resources 
within or adjacent to the API. Any information, concerns, or recommendations regarding cultural 
resources within the API can be shared with me via telephone, email, or via standard mail. Thank you 
very much for your assistance.  
  
Kindest regards,   
-  
Tria Belcourt, M.A., RPA  
President and Principal Archaeologist  
626-205-8279  
tria@materialcultureconsulting.com 
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MORONGO BAND OF MISSION INDIANS 

TRIBAL HISTORIC PRESERVATION OFFICE 
12700 PUMARRA RD BANNING, CA 92220                                                                           

OFFICE 951-755-5259 FAX 951-572-6004 

 
 
Date:  11/2/2018 
 
Re:   
Lurin and Wood Residential Project, Riverside 
 
Dear, 
Tria Belcourt 
President and Principal Archaeologist 
Material Culture Consulting 
 
Thank you for contacting the Morongo Band of Mission Indians (MBMI) Cultural Heritage Department 
regarding the above referenced project(s).  After conducting a preliminary review of the project, the 
tribe would like to respectfully issue the following comments and/or requests: 
 
 
☒ The project is located within the Tribe’s aboriginal territory or in an area considered to be a 

traditional use area or one in which the Tribe has cultural ties.  In order to further evaluate the 
project for potential impacts to tribal cultural resources, we would like to formally request the 
following: 

 
☒ A thorough records search be conducted by contacting one of the California 

Historical Resources Information System (CHRIS) Archaeological Information 
Centers and a copy of the search results be provided to the tribe. 

 
☒ Tribal monitor participation during the initial pedestrian field survey of the 

Phase I Study of the project and a copy of the results of that study.  In the event 
the pedestrian survey has already been conducted, MBMI requests a copy of the 
Phase I study be provided to the tribe as soon as it can be made available. 

 
Please include this response in your report to your client. 
 
 
Sincerely, 
 
Travis Armstrong 
Tribal Historic Preservation Officer 
Morongo Band of Mission Indians 
Email: tpho@morongo-nsn.gov 
Phone: (951) 755-5259 
 
 
 



Dear Mrs. Tria Belcourt,

The Agua Caliente Band of Cahuilla Indians (ACBCI) appreciates your efforts to include the 
Tribal Historic Preservation Office (THPO) in the Lurin and Wood Residential project. The 
project area is not located within the boundaries of the ACBCI Reservation. However, it is 
within the Tribe’s Traditional Use Area.  For this reason, the ACBCI THPO requests the 
following:

[VIA EMAIL TO:tria@materialcultureconsulting.com]
Material Culture Consulting
Mrs. Tria Belcourt
342 Cucamonga Avenue
Claremont, CA 91711

November 09, 2018

Re: Lurin and Wood Residential

Again, the Agua Caliente appreciates your interest in our cultural heritage. If you have 
questions or require additional information, please call me at (760)699-6956. You may also 
email me at ACBCI-THPO@aguacaliente.net.

Cordially,

Lacy Padilla
Archaeological Technician
Tribal Historic Preservation Office
 AGUA CALIENTE BAND
OF CAHUILLA INDIANS

03-013-2018-012

  *At this time ACBCI  defers to Soboba. This letter shall conclude our consultation 
efforts.
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Sonia Sifuentes <sonia@materialcultureconsulting.com>

CEQA Outreach Follow up, Proposed Lurin and Wood Residential Project, City of Riverside, Riverside East and Steele Park USGS Quadrangle, Riverside County 

Shasta Gaughen <sgaughen@palatribe.com> Mon, Oct 29, 2018 at 11:29 AM
To: Sonia Sifuentes <sonia@materialcultureconsulting.com>
Cc: Alexis Wallick <awallick@palatribe.com>

Hi Sonia – you should soon be receiving a le� er from us sta� ng that we defer to tribes closer to the project area.

 

Thanks,

Shasta

 

Neşhúun 'icháachuqe (thank you),

Shasta C. Gaughen, PhD

Environmental Director/Tribal Historic Preserva� on Officer

Pala Band of Mission Indians

PMB 50, 35008 Pala Temecula Rd.

Pala, CA 92059

760-891-3515

sgaughen@palatribe.com

Túkve’esh • Pál • Temál • ‘Etáx’em

“Sky, Water, Land, People”

 

 

 

From: Sonia Sifuentes [mailto:sonia@materialcultureconsulting.com]  
Sent: Monday, October 29, 2018 11:19 AM 
To: Tria Belcourt <info@materialcultureconsulting.com> 
Subject: CEQA Outreach Follow up, Proposed Lurin and Wood Residen� al Project, City of Riverside, Riverside East and Steele Park USGS Quadrangle, Riverside County

[Quoted text hidden]
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Sonia Sifuentes <sonia@materialcultureconsulting.com>

Prioposed Lurin and Wood Residential Project 
1 message

Cultural Department <culturaldirector@cahuilla.net> Wed, Nov 14, 2018 at 3:06 PM
To: Sonia Sifuentes <sonia@materialcultureconsulting.com>
Cc: Tria Belcourt <tria@materialcultureconsulting.com>, anthony madrigal <anthonymad2002@gmail.com>

Dear Ms. Sifuentes,
 
The Cahuilla Band of Indians received your letter of October 24, 2018 regarding the proposed Lurin and Wood Residential Project in the City of Riverside located at the corner of Lurin Avenue and Wood
Drive, Riverside County, Ca. The Cahuilla Band does not have knowledge of any cultural resources/sites within or near the project area. Although this project is outside the Cahuilla reservation
boundaries, it is within the Cahuilla traditional land use area. Therefore we believe there is the possibility of unearthing cultural resources during construction and request tribal monitors be present during
all ground disturbing activities. Please keep us informed of all changes/updates going forward with this project and we appreciate your help in preserving Tribal Cultural Resources in your project.
 
Respectfully,
 
BobbyRay Esparza
Cultural Coordinator
Cahuilla Band of Indians
Cell: (760)423-2773
Office: (951)763-5549
Fax:(951)763-2808 
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Cultural Resources Department  
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Bo Mazzetti 
Tribal Chairman 

Tishmall Turner 
Vice Chairwoman 

Steve Stallings 
Council Member 

Laurie E. Gonzalez 
Council Member 

Alfonso Kolb 
Council Member 

 

November 19, 2018 
 

Material Culture Consulting 

Tria Belcourt, M.A., RPA 

President and Principal Archaeologist 

2701-B North Towne Avenue 

Pomona, CA 91767 

 

 

Re: Proposed Lurin and Wood Residential Project, City of Riverside; Riverside East and Steele 

Park USGS Quadrangle, Riverside County, California 

 

Dear Tria Belcourt, 

 

This letter is written on behalf of the Rincon Band of Luiseño Indians.  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 Territory of the 

Luiseño people, and is also within Rincon’s specific area of Historic interest.  

 

Embedded in the Luiseño territory are Rincon’s history, culture and identity.  We do not have 

knowledge of cultural resources within or near 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. 

 

Thank you for the opportunity to protect and preserve our cultural assets.  

 

Sincerely,  

 

 
 

Destiny Colocho, RPA 

Tribal Historic Preservation Officer 

Rincon Cultural Resources Department 



 

November 28, 2018 

 

Attn: Tria Belcourt, President, Principal Archaeologist  

Material Culture Consulting, Inc.  

2701-B North Towne Avenue  

Pomona, CA 91767 

 

RE: Proposed Lurin and Wood Residential Project, City of Riverside, Riverside East and Steele 

Park USGS Quadrangle, Riverside County CA 

 

The Soboba Band of Luiseño Indians appreciates your observance of Tribal Cultural Resources and their 

preservation in your project.  The information provided to us on said project has been assessed through 

our Cultural Resource Department, where it was concluded that although it is outside the existing 

reservation, the project area does fall within the bounds of our Tribal Traditional Use Areas. This project 

location is in proximity to known sites, is a shared use area that was used in ongoing trade between the 

tribes, and is considered to be culturally sensitive by the people of Soboba.   

 

Soboba Band of Luiseño Indians is requesting the following: 

 

1. To initiate a consultation with the project proponents and lead agency. 

 

2. The transfer of information to the Soboba Band of Luiseno Indians regarding the progress of this 

project should be done as soon as new developments occur.  

 

3.  Soboba Band of Luiseño Indians continues to act as a consulting tribal entity for this project. 

 

4. Working in and around traditional use areas intensifies the possibility of encountering cultural 

resources during the construction/excavation phase.  For this reason, the Soboba Band of Luiseño 

Indians requests that Native American Monitor(s) from the Soboba Band of Luiseño Indians 

Cultural Resource Department to be present during any ground disturbing proceedings. Including 

surveys and archaeological testing. 

 

5. Request that proper procedures be taken and requests of the tribe be honored 

(Please see the attachment) 

 

Multiple areas of potential impact were identified during an in-house database search. Specifics to be 

discussed in consultation with the lead agency. 

 

Sincerely, 

 
Joseph Ontiveros, Tribal Historic Preservation Officer 

Soboba Band of Luiseño Indians 

P.O. Box 487 

San Jacinto, CA 92581 

Phone (951) 654-5544 ext. 4137 

Cell (951) 663-5279 

jontiveros@soboba-nsn.gov 



 

Cultural Items (Artifacts).  Ceremonial items and items of cultural patrimony reflect traditional 

religious beliefs and practices of the Soboba Band. The Developer should agree to return all Native 

American ceremonial items and items of cultural patrimony that may be found on the project site to the 

Soboba Band for appropriate treatment.  In addition, the Soboba Band requests the return of all other 

cultural items (artifacts) that are recovered during the course of archaeological investigations.  Where 

appropriate and agreed upon in advance, Developer’s archeologist may conduct analyses of certain 

artifact classes if required by CEQA, Section 106 of NHPA, the mitigation measures or conditions of 

approval for the Project.  This may include but is not limited or restricted to include shell, bone, ceramic, 

stone or other artifacts. 

 

The Developer should waive any and all claims to ownership of Native American ceremonial and cultural 

artifacts that may be found on the Project site.  Upon completion of authorized and mandatory 

archeological analysis, the Developer should return said artifacts to the Soboba Band within a reasonable 

time period agreed to by the Parties and not to exceed (30) days from the initial recovery of the items.  

 

 

 

Treatment and Disposition of Remains.   

 

A. The Soboba Band shall be allowed, under California Public Resources Code § 

5097.98 (a), to (1) inspect the site of the discovery and (2) make determinations as to how the 

human remains and grave goods shall be treated and disposed of with appropriate dignity.  

 

B. The Soboba Band, as MLD, shall complete its inspection within twenty-four (24) 

hours of receiving notification from either the Developer or the NAHC, as required by California 

Public Resources Code § 5097.98 (a).  The Parties agree to discuss in good faith what constitutes 

"appropriate dignity" as that term is used in the applicable statutes.   

 

C. Reburial of human remains shall be accomplished in compliance with the 

California Public Resources Code § 5097.98 (a) and (b). The Soboba Band, as the MLD in 

consultation with the Developer, shall make the final discretionary determination regarding the 

appropriate disposition and treatment of human remains. 

  

D. All parties are aware that the Soboba Band may wish to rebury the human 

remains and associated ceremonial and cultural items (artifacts) on or near, the site of their 

discovery, in an area that shall not be subject to future subsurface disturbances. The Developer 

should accommodate on-site reburial in a location mutually agreed upon by the Parties. 

 

E. The term "human remains" encompasses more than human bones because the 

Soboba Band's traditions periodically necessitated the ceremonial burning of human remains.  

Grave goods are those artifacts associated with any human remains.  These items, and other 

funerary remnants and their ashes are to be treated in the same manner as human bone fragments 

or bones that remain intact 

 

 

Coordination with County Coroner’s Office.  The Lead Agencies and the Developer should 

immediately contact both the Coroner and the Soboba Band in the event that any human remains are 

discovered during implementation of the Project.  If the Coroner recognizes the human remains to be 

those of a Native American, or has reason to believe that they are those of a Native American, the 

Coroner shall ensure that notification is provided to the NAHC within twenty-four (24) hours of the 

determination, as required by California Health and Safety Code § 7050.5 (c). 



 

 

Non-Disclosure of Location Reburials.  It is understood by all parties that unless otherwise required by 

law, the site of any reburial of Native American human remains or cultural artifacts shall not be disclosed 

and shall not be governed by public disclosure requirements of the California Public Records Act. The 

Coroner, parties, and Lead Agencies, will be asked to withhold public disclosure information related to 

such reburial, pursuant to the specific exemption set forth in California Government Code § 6254 (r).  

Ceremonial items and items of cultural patrimony reflect traditional religious beliefs and practices of the 

Soboba Band. The Developer agrees to return all Native American ceremonial items and items of cultural 

patrimony that may be found on the project site to the Soboba Band for appropriate treatment.  In 

addition, the Soboba Band requests the return of all other cultural items (artifacts) that are recovered 

during the course of archaeological investigations.  Where appropriate and agreed upon in advance, 

Developer’s archeologist may conduct analyses of certain artifact classes if required by CEQA, Section 

106 of NHPA, the mitigation measures or conditions of approval for the Project.  This may include but is 

not limited or restricted to include shell, bone, ceramic, stone or other artifacts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Confidentiality: The entirety of the contents of this letter shall remain confidential between Soboba and 

Material Culture Consulting, Inc. No part of the contents of this letter may be shared, copied, or utilized 

in any way with any other individual, entity, municipality, or tribe, whatsoever, without the expressed 

written permission of the Soboba Band of Luiseño Indians.   
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Project No. 12024.002 

Coastal Commercial Properties  
503 North Pacific Coast Highway, Suite C 
Solana Beach, California 92075 
   
Attention:  Mr. Brett Crowder  
  
Subject: Geotechnical Evaluation, Tentative Tract 37593 

Located Southwest and Southeast of Lurin Avenue and Wood Road 
City of Riverside, California 

 
In accordance with your request, we are pleased to present this revised 
geotechnical/soils evaluation report for the subject project.  This report presents our 
findings, conclusions and recommendations pertaining to the geotechnical aspects of 
the proposed development. It is our opinion that the overall site appears suitable for the 
intended use provided our recommendations included herein are properly incorporated 
during design and construction phases of development.  

If you have any questions regarding this report, please do not hesitate to contact the 
undersigned.  We appreciate this opportunity to be of service on this project. 
 
Respectfully submitted, 
LEIGHTON AND ASSOCIATES, INC. 
 
 
 
 
 
 
Simon I. Saiid, GE 2641 
Principal Engineer 

 Robert F. Riha, CEG 1921 
Sr. VP / Sr. Principal Geologist 

 
Distribution: (1) Addressee (PDF copy) 
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 I N T R O D U C T I O N  

1.1 Purpose and Scope 

This geotechnical evaluation report is for Tentative Tract 37593 located both southwest 
and southeast of Lurin Avenue and Wood Road, Riverside, California (see Figure 1).  
Our scope of services for this geotechnical review included the following: 
 
 Review of available site-specific information, including various publications and site-

specific geotechnical reports listed in the references at the end of this report. 
 A review of the provided site plan. 
 Site reconnaissance and visual observations of surface conditions to evaluate any 

potential localized settlement or other surface distresses. 
 Excavation of seventeen (17) geotechnical borings and eight (8) percolation-

infiltration tests to explore the subsurface soil conditions within the site.  
Approximate locations of these explorations are depicted on Figure 3.  During the 
field exploration, representative samples were collected for laboratory testing.  The 
logs of borings and percolation tests are included in Appendix A. 

 Laboratory testing was performed on representative samples and results are 
included in Appendix B. 

 Geotechnical engineering analyses performed or as directed by a California 
registered Geotechnical Engineer (GE). A California Certified Engineering Geologist 
(CEG) performed engineering geology review of site geologic hazards. 

 Preparation of this update report which presents the results of our geotechnical 
exploration and preliminary recommendation for site development. 

 
This report is not intended to be used as an environmental assessment (Phase I or 
other), and foundation and/or a rough grading plan review. 
 
1.2 Site Location and Description 

The project consists of two properties separated by Wood Road located southwest and 
southeast of Lurin Avenue and Wood Road, in the City of Riverside, California (see 
Figure 1, Site Location Map).  Based on our review of the information provided, the 
approximately 10-acre Tract 37593-1 has been previously graded and the adjacent 
approximately 9.9-acre Tract 37593-F is undeveloped and vacant land.  Tract 37593-1 
was graded under the observation and testing of T.H.E. Soils Company in 2008 (T.H.E. 
Soils Co., 2008) for 16 single family lots with paved roads and underground utilities 
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already installed. The adjacent Tract 37593-F contains a large stockpile of soils from an 
unknown source.  

 
1.3 Proposed Development 

Based on the provided Conceptual Site Plan (Urban Arena, 2018), we understand that 
Tract 37593-1 will be re-graded to consist of 45 residential lots, and Tract 37593-F will 
also be similarly graded to consist of 45 residential lots with associated site improvements 
including open space recreation centers and water detention basins.  The residential lots 
will host a typical one- or two-story single-family residential home consisting of wood-
frame structure with conventional slab-on-grade foundations.  The foundation loads are 
not expected to exceed 2,500 pounds per lineal foot (plf) for continuous footings.  Grading 
plans were not available at the time of this report; however, planned grading will require 
cuts and fills typically on the order of ±10 feet.     
 
1.4 Project Background 

As indicated above, Tract 37593-1 was previously rough graded to a configuration of 16 
single family residential lots.  Based on our review of the referenced rough grading report 
(T.H.E. Soils Co., 2008) and our borings, the existing graded lots are underlain by a 
compacted fill mat varying in depth from approximately 2 to 15 feet.  The placement of the 
compacted fill generally included removal of the upper 3 to 5 feet of surficial soils.  Tract 
37593-F is currently vacant with a large stockpile along the northern half.  The source of 
this stockpile soil is unknown but may have been generated during grading of Tract 
37593-1. However, no documentation was provided to confirm the vertical extent or 
method of placement of this stockpile.      
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 F I E L D  E X P L O R A T I O N  A N D  L A B O R A T O R Y  
T E S T I N G  

2.1 Field Exploration 

Our field exploration consisted of the excavation of seventeen (17) borings and eight (8) 
percolation/infiltration tests within accessible areas of the site.  During excavation, bulk 
samples and relatively “undisturbed” Ring samples were collected from the exploration 
borings for further laboratory testing and evaluation.  Approximate locations of the 
borings and percolation/infiltration tests are depicted on the Geotechnical Map (Figure 
3).  Sampling was conducted by a staff geologist from our firm.  After logging and 
sampling, the excavations were loosely backfilled with spoils generated during 
excavation.  Additionally, the property was traversed by a geologist from our firm to look 
for indications of surface distress, ground settlement (ground cracking) or other possible 
ground surface deficiencies. 
 
The exploration logs included within Appendix A and related information depicts 
subsurface conditions only at the locations indicated and at the particular date 
designated on the logs.  Subsurface conditions at other locations may differ from 
conditions occurring at these borings locations.  The passage of time may result in 
altered subsurface conditions due to environmental changes.  In addition, any 
stratification lines on the logs represent the approximate boundary between soil types 
and the transition may be gradual.  
 
2.2 Laboratory Testing 

Laboratory tests were performed on representative bulk samples to provide a basis for 
development of remedial earthwork and geotechnical design parameters.  Selected 
samples were tested to determine the following parameters: maximum dry density and 
optimum moisture, expansion index, soluble sulfate content, gradation and collapse 
potential.  The results of our laboratory testing are presented in Appendix B. 
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 G E O T E C H N I C A L  A N D  G E O L O G I C  F I N D I N G S  

3.1 Regional Geology 

The site is located within a prominent natural geomorphic province in southwestern 
California known as the Peninsular Ranges.  It is characterized by steep, elongated 
ranges and valleys that trend northwestward.  More specifically, the site is situated 
within the Perris Block, an eroded mass of Cretaceous and older crystalline rock. 
 
The Perris Block, approximately 20 miles by 50 miles in extent, is bounded by the San 
Jacinto Fault Zone to the northeast, the Elsinore Fault Zone to the southwest, the 
Cucamonga Fault Zone to the northwest, and the Temecula Basin to the southeast.  The 
southeast boundary of the Perris block is poorly defined.  The Perris Block has had a 
complex tectonic history, apparently undergoing relative vertical land movements of 
several thousand feet in response to movement on the Elsinore and San Jacinto Fault 
Zones. Thin sedimentary and volcanic materials locally mantle the crystalline bedrock.  
Alluvial and colluvial deposits fill the lower valley areas. 
 
3.2 Site Specific Geology 

Based on the results of our field exploration and review of the referenced geotechnical/ 
geologic reports, both tracts/sites are underlain by granitic bedrock at depth (see Figure 
2, Regional Geology Map).  The eastern site is covered by shallow alluvial deposits and 
a stockpile of undocumented fill.  The western site is previously graded and covered 
with compacted fill materials.  These conditions are discussed further below and 
described in details on the logs of geotechnical borings included in Appendix A.  
 

Western Site / Tract 37593-1: 

As indicated in Section 1.4 of this report, Tract 37593-1 was previously graded in 
2008 for a different site development plan.  Based on our review of the as-graded 
report (THE Soils Co., 2008), the graded pads were over-excavated to a minimum of 
3 feet below original grade or 5 feet below finished pad elevations, or whichever was 
deeper.  As such, the site is underlain by compacted fill layer varying in depth from 
approximately 2 to 15 feet.  Based on the results of our field and laboratory testing, 
the fill appears to be relatively compact (relative compaction >85%) and generally 
consist of clayey sand to silty sand (SM/SC) with varying amounts of gravel.  The 
results of our laboratory testing on a representative soil sample indicate very low 
expansion potential per ASTM D4829 (See Appendix B). 
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Eastern Site / Tract 37593-F: 

As indicated in Section 1.4 of this report, Tract 37593-F is generally 
undeveloped/native land with a large stockpile covering the northern portion of the 
site.  Based on Borings LB-14 and LB-15, this fill is generally loose and extends up to 
a depth of 5 feet below ground surface (BGS).  Younger alluvial soils were generally 
observed within the upper 3 to 10 feet below the undocumented fill and exiting ground 
surface elsewhere.  As encountered, this alluvium appears to generally consist of silty 
sand (SM) with moderate to severe collapse potential (up to 6 percent).  Based on the 
results of our laboratory testing, these materials are expected to possess very low 
expansion potential (EI<21). 
 
Older alluvial soils were locally observed within the upper 2 to 4 feet, at various 
locations across the eastern site.  As encountered, these soils appear to vary in color, 
moisture content, density and composition.  This unit is typically composed of brown 
to reddish brown, moist, medium dense to dense, silty sand (SM) and lessor 
silty/clayey sand (SM/SC).  Isolated pockets of thicker older alluvial soils should be 
anticipated.  This older alluvium appears to be generally dense and is expected to 
generally possess a low expansion potential (EI<51). 
 
Granitic bedrock  

The Cretaceous-aged granitic bedrock was encountered at shallow depth in both 
tracts underlying the fill and alluvium.  This massive pediment consists of highly 
weathered to less weathered Val Verde Tonalite.  As observed during the field 
exploration, the condition of the near-surface bedrock varies from that of completely 
disintegrated rock that has become a dense soil-like deposit to that of moderately 
weathered rock.  Where encountered, the bedrock is generally massive and can be 
expected to range from readily rippable to non-rippable depending on the degree of 
weathering.  The less weathered granitic rock is anticipated to generate sand, gravel, 
cobble, and possibly oversize boulders.  The weathered bedrock produced fine to 
coarse sand with silt and gravel size rock fragments.  It should be anticipated that 
deep cuts may generate boulders or core stones (greater than 12 inches) that will 
require special placement described later in Section 5.2 of this report. 

 
3.3 Landslide/Debris Flow and Rock Fall 

No evidence of on-site landslides/debris flow or rock fall was observed during our field 
investigation and review of referenced reports.  Thick deposits of surficial soils typically 
associated with landsliding or debris flows are not present.  Due to the lack of nearby rock 
outcrop and the gentle natural slope of adjacent hill side areas, the debris flow and rock 
fall hazard is considered very low.   
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3.4 Rippability 

Based on the results of our geotechnical borings and previous experience in this area, 
highly weathered/rippable bedrock should be anticipated within the upper 5 feet below 
ground surface. However, we anticipate that very hard to locally non-rippable bedrock 
will be encountered during site excavations into granitic bedrock materials within 
shallow depth (<10 feet). Further evaluation of rock rippability should be performed once 
grading and underground utility plans are available. For planning purposes, it may be 
desirable to over-excavate at least 2 feet below the bottom of proposed utility trenches 
or 4 to 5 feet below pad grade to facilitate future trenching operations, where applicable. 

3.5 Groundwater and Surface Water 

Groundwater was not encountered during this exploration to total depth explored to a 
depth of 20 feet below existing grades.  However, groundwater can be encountered 
within the Tonalite bedrock associated with a joint/fracture system.  If encountered 
during grading and/or utility installation, it would likely be associated with localized 
seepages along these joints and fractures.  Groundwater seepage may appear in cut 
slopes exposing joints and fractures or earth materials of contrasting permeabilities.  
Mitigation of possible seepage within building pads or cut-slope areas can be provided 
on an individual basis after evaluation by the geotechnical consultant during grading 
operations.  Surface water was not observed onsite during our field reconnaissance. 

3.6 Faulting 

No indications of faulting or fault related fissuring or fracturing is known to exist or 
observed onsite.  This site is not located within a currently designated Alquist-Priolo 
Earthquake Fault Zone or County of Riverside Fault Zone.   

3.7 Ground Shaking 

Strong ground shaking can be expected at the site during moderate to severe 
earthquakes in this general region. This is common to virtually all of Southern California.  
Intensity of ground shaking at a given location depends primarily upon earthquake 
magnitude, site distance from the source, and site response (soil type) characteristics.  
The site-specific seismic coefficients based on the 2016 California Building Code (CBC) 
are presented below in Table 1.  
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Table 1.  CBC Site-Specific Seismic Coefficients 
CBC Categorization/Coefficient Value (g) 

Site Longitude (decimal degrees) -117.3755  
Site Latitude (decimal degrees) 33.3314  
Site Class Definition  D  
Mapped Spectral Response Acceleration at 0.2s Period, Ss  1.5 
Mapped Spectral Response Acceleration at 1s Period, S1  0.6 
Short Period Site Coefficient at 0.2s Period, Fa  1.0 
Long Period Site Coefficient at 1s Period, Fv  1.5 
Adjusted Spectral Response Acceleration at 0.2s Period, SMS  1.5 
Adjusted Spectral Response Acceleration at 1s Period, SM1 0.9 
Design Spectral Response Acceleration at 0.2s Period, SDS  1.0 

Design Spectral Response Acceleration at 1s Period, SD1  0.6 

* g- Gravity acceleration 

3.8 Dynamic Settlement (Liquefaction and Dry Settlement) 

Assuming that the loose, near-surface soils will be removed and recompacted in 
accordance with the recommendations of Section 5.0 of this report in the areas of 
development, the potential for liquefaction or dynamic settlement due to the design 
earthquake event to affect structures at this site is considered very low. 
 
3.9 Expansive Soils 

Limited laboratory testing indicated that near surface soils generally possess a very low 
expansion potential.  
  
3.10 Collapsible Soils 

Laboratory testing indicated that the onsite soils (alluvium) are expected to possess a 
moderate to severe collapse potential (<6%). Based on the remedial grading 
recommendations to remove and compacted the collapse prone soils, the collapsible soils 
hazard on this site is considered very low. 
 
3.11 Slope Stability  

It is anticipated that slopes constructed within the site are to be less than 15 feet in 
height.  If constructed at 2:1 gradient using onsite soils, these slopes should be grossly 
stable under short- and long-term conditions (including seismic loading).  
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3.12 Percolation/Infiltration Testing 

Percolation tests and associated deeper test borings were performed at the proposed 
infiltration basin locations in the southern ends of the sites (see Plate 1).  Testing was 
performed in general accordance with the procedures of the Riverside County Flood 
Control and Water Conservation District (RCFC&WCD) Design Handbook (RCFC, 2011).  
The percolation tests (P-1 through P-8) were performed to depths of approximately 2.5 to 
5 feet BGS.  Adjacent deeper boring indicates weathered granitic bedrock is from 
approximately 2.5 feet (LB-17) to approximately 8 feet (LB-16) below ground surface. The 
results of the percolation testing are presented below. Additional testing will be needed to 
verify the preliminary rates below and comply with County requirements as to the required 
number of tests per basin. A factor of safety has not been applied to these rates. 

Table 2.  Summary of Percolation/Infiltration Test Results 

Test 
Hole # Location 

Depth 
BGS 
(ft) 

Percolation 
Rate 

(min/in) 

Infiltration 
Rate 

(in/hr) 
Soil Description 

P-1 Tract 
37593-1 3 60 0.75 Artificial Fill - Silty SAND (SM)   

P-2 Tract 
37593-1 2.5 20 0.26 Artificial Fill/Granitic Bedrock – Silty 

SAND (SM)   

P-3 Tract 
37593-1 5 120 0.04 Artificial Fill – Silty SAND (SM)   

P-4 Tract 
37593-1 5 5 0.98 Granitic Bedrock – Silty SAND (SM) 

P-5 Tract 
37593-F 3 83 0.06 Older Alluvium/Granitic Bedrock – 

Silty SAND (SM) 

P-6 Tract 
37593-F 5 20 0.27 Granitic Bedrock – Silty SAND (SM) 

P-7 Tract 
37593-F 3 14 0.40 Older Alluvium – Silty, Clayey 

SAND (SC-SM) 

P-8 Tract 
37593-F 5 250 0.02 Granitic Bedrock – Well-graded 

SAND with Silt (SW-SM) 
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 S U M M A R Y  O F  F I N D I N G S  A N D  C O N C L U S I O N S   

Based on the results of this geotechnical review/update report, the following is a 
summary of our main geotechnical findings and conclusions: 

 The previously placed fill in Tract 37593-1 generally consists of silty sand to clayey 
sand, and appears to possess at least 85 percent relative compaction per ASTM 
D1557.  The compacted fill varies in depth from approximately 3 to 15 feet and 
possesses very low expansion potential per ASTM D4829. 

 Undocumented fill within Tract 37593-F appears loose and should be removed and 
re-compacted. 

 Dense granitic bedrock may be encountered during grading for pad, roadways or 
underground utilities.  Localized marginally rippable to unrippable rock may be 
encountered.   

 Oversize rock may be encountered in both existing fills and future bedrock 
excavations.   

 Cut and fill slopes up to 25 feet in height at 2:1 or flatter are considered grossly 
stable. 

 Strong ground shaking may occur at this site due to local earthquake activities.   
 Evidence of active faulting is not known to exist and was not observed within or 

immediately adjacent to the subject site. 
 Groundwater was not encountered to a total depth of 20 feet below existing ground 

surface and is not anticipated to be a constraint during future site grading and 
underground utility construction. 

 Infiltration rates into compacted fill or underlying bedrock are considered relatively 
low. 
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 R E C O M M E N D A T I O N S  

5.1 General 

Development of the site appears feasible from a geotechnical viewpoint provided that 
the following recommendations are incorporated into the design and construction 
phases of development.  
 
5.2 Earthwork 

Earthwork should be performed in accordance with the following recommendations and 
the Earthwork and Grading Specifications Appendix C. The recommendations contained 
in Appendix C, are general grading specifications provided for typical grading projects 
and some of the recommendations may not be strictly applicable to this project. The 
specific recommendations contained in the text of this report supersede the general 
recommendations in Appendix C. The contract between the developer and earthwork 
contractor should be worded such that it is the responsibility of the contractor to place 
the fill properly in accordance with the recommendations of this report, the 
specifications in Appendix C, applicable City Grading Ordinances, notwithstanding the 
testing and observation of the geotechnical consultant. 

5.2.1 Site Preparation and Remedial Grading 
Prior to any grading, the proposed structural improvement areas (i.e. all-
structural fill areas, pavement areas, buildings, etc.) should be cleared of surface 
debris and vegetation, obstructions, undocumented fill soils and erosion control 
materials.  Heavy vegetation, roots, sand bags, straw waddles and debris should 
be disposed of offsite.  Voids created by removal of buried/unsuitable materials 
should be backfilled with properly compacted soil in general accordance with the 
recommendations of this report.  

Tract 32032 

The near surface soils (including undocumented artificial fill/stockpiles, 
younger alluvium and top 2 feet of older alluvium) are considered potentially 
compressible in their present state and may settle under the surcharge of fills 
or foundation loading.  As such, these materials should be removed in all 
settlement-sensitive areas including building pads, pavement, and slopes.  
The depth of removal should extend into underlying dense granitic bedrock 
(up to 7.5 feet below original ground surface in some areas).  Acceptability of 
all removal bottoms should be reviewed by an engineering geologist or 
geotechnical engineer and documented in the as-graded geotechnical report.  
The removal limit should be established by a 1:1 (horizontal:vertical) 
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projection from the edge of fill soils supporting structural fill or settlement-
sensitive structures downward and outward to competent material identified 
by the geotechnical consultant.   

Previously Graded Tract 32031 

As indicated in Section 3.2, the fill appears to be relatively compact (relative 
compaction >85%) and consistent in terms of grain size and/or soil type 
(SM/SC). As such, prior to placing any additional fill or foundation 
construction including pavement, this fill should scarified to a minimum depth 
of 8-inches, moisture conditioned and compacted to minimum of 90 percent of 
the ASTM D1557.   

In order to mitigate the impact of underlying cut/fill transition conditions, we 
recommend overexcavation of the cut portion of transition lots.  Overexcavation 
should extend to a minimum depth of 3 feet or one-half of the maximum fill 
thickness on the lot, whichever is deeper (or not to exceed 3:1 differential fill ratio 
in 30 feet).  This overexcavation does not include scarification or preprocessing 
prior to placement of fill.  Overexcavation can encompass the entire lot or extend 
laterally beyond the building limits a horizontal distance equal to the depth of 
overexcavation or to a minimum distance of 5 feet, whichever is greater.  
Overexcavation bottoms should be sloped as needed to prevent the 
accumulation of subsurface water. 

Although not encountered in our borings, if oversize rock is encountered within 
the upper 10 feet of planned building pad, then these rocks should be removed 
and replaced with properly compacted (see Appendix C).  If the underlying fill is 
less than 3 feet after excavation, the building pad should be overexcavated a 
minimum of 3 feet and replaced with properly compacted and moisture 
conditioned fill. 

5.2.2 Suitability of Site Soils for Fills 
The onsite soils are generally suitable for re-use as compacted fill, provided they 
are free of debris and organic matter.  Fills placed within 10 feet of finish pad 
grades or slope faces should contain no rocks over 12 inches in maximum 
dimension.  In addition, encountered clayey soils layers (EI>51) should be placed 
at depth greater than 5 feet below finished grades where feasible.  All structural 
fill should be compacted throughout to 90 percent of the ASTM D 1557 laboratory 
maximum density, at or slightly above optimum moisture.  
 
ill soils should be placed at a minimum of 90 percent relative compaction (based 
on ASTM D1557) and near or above optimum moisture content. Placement and 
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compaction of fill should be performed in accordance with local grading 
ordinances under the observation and testing of the geotechnical consultant.  
The optimum lift thickness to produce a uniformly compacted fill will depend on 
the type and size of compaction equipment used. In general, fill should be placed 
in uniform lifts not exceeding 8 inches in thickness.   
 
Fill slope keyways will be necessary at the toe of all fill slopes and at fill-over-cut 
contacts. Keyway schematics, including dimensions and subdrain 
recommendations, are provided in Appendix C. All keyways should be excavated 
into dense bedrock or dense older alluvium as determined by the geotechnical 
engineer.  
 
Fills placed on slopes steeper than 5:1 (horizontal:vertical) should be benched 
into dense soils (see Appendix C for benching detail).  Benching should be of 
sufficient depth to remove all loose material.  A minimum bench height of 2 feet 
into approved material should be maintained at all times.  A grading contractor 
with experience in the handling and placement of oversize rock should be 
selected for this project. 

5.2.3 Shrinkage  
The volume change of excavated onsite soils upon recompaction is expected to 
vary with materials, density, insitu moisture content, and location and compaction 
effort.  The in-place and compacted densities of soil materials vary and accurate 
overall determination of shrinkage and bulking cannot be made. Therefore, we 
recommend site grading include, if possible, a balance area or ability to adjust 
grades slightly to accommodate some variation.  Based on our review, we expect 
recompaction shrinkage (when recompacted to an average 93 percent of ASTM 
D1557) of 7- to 15-percent by volume for alluvial soils and 10 to 20 percent for 
other surficial soils/undocumented fill.  The underlying bedrock formations can 
experience 5 to 10 percent bulk for excavations deeper than 5 to 10 feet.  Deeper 
excavations or if blasting is required, a 20 percent bulk may occur. 

5.2.4 Import Soils 
Import soils and/or borrow sites, if needed, should be evaluated by us prior to 
import. Import soils should be uncontaminated, granular in nature, free of organic 
material (loss on ignition less-than 2 percent), have low expansion potential (with 
an Expansion Index less than 51) and have a low corrosion impact to the 
proposed improvements.   

5.2.5 Utility Trenches 
Utility trenches should be backfilled with compacted fill in accordance with the 
Standard Specifications for Public Works Construction, (“Greenbook”), 2018 
Edition.  Fill material above the pipe zone should be placed in lifts not exceeding 
8 inches in uncompacted thickness and should be compacted to at least 90 
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percent relative compaction (ASTM D 1557) by mechanical means only.  Site 
soils may generally be suitable as trench backfill provided these soils are 
screened of rocks over 1½ inches in diameter and organic matter.  The upper 6 
inches of backfill in all pavement areas should be compacted to at least 95 
percent relative compaction. 
 
Excavation of utility trenches should be performed in accordance with the project 
plans, specifications and the “Greenbook”.  The contractor should be responsible 
for providing a "competent person" as defined in Article 6 of the California 
Construction Safety Orders. Contractors should be advised that sandy soils 
(such as fills generated from the onsite alluvium) could make excavations 
particularly unsafe if all safety precautions are not properly implemented.  In 
addition, excavations at or near the toe of slopes and/or parallel to slopes may be 
highly unstable due to the increased driving force and load on the trench wall.  
Spoil piles from the excavation(s) and construction equipment should be kept 
away from the sides of the trenches.  Leighton does not consult in the area of 
safety engineering. 

5.2.6 Drainage 
All drainage should be directed away from structures a minimum of 1% by means 
of approved permanent/temporary drainage devices.  Adequate storm drainage 
of any proposed pad should be provided to avoid wetting of foundation soils.  
Irrigation adjacent to buildings should be avoided when possible.  As an option, 
sealed-bottom planter boxes and/or drought resistant vegetation should be used 
within 5-feet of buildings. 

5.2.7 Slope Construction 
Compacted fill or cut slopes up to 25 feet in height at 2:1 (horizontal:vertical) are 
considered grossly stable for static and pseudostatic conditions. Higher or 
steeper slopes should be subject to further review and evaluation.  Any new 2:1 
slopes using the onsite soils compacted to minimum 90 percent should also be 
stable under short and long term conditions.  The outer portion of new fill slopes 
should be either overbuilt by 2 feet (minimum) and trimmed back to the finished 
slope configuration or compacted in vertical increments of 5 feet (maximum) by a 
weighted sheepsfoot roller as the fill is placed. The slope face should then be 
track-walked by dozers of appropriate weight to achieve the final slope 
configuration and compaction to the slope face. 

New fill slopes should be provided a toe of slope keyways as depicted in 
Appendix C.  Any new fill slopes placed along existing fill slope, the minimum 
new fill width should be 8 feet.  If fill is placed against existing cut slope (exposing 
older alluvium), the minimum fill width should be 15 feet per Appendix C. All cut 
slopes should be observed and mapped by a Leighton geologist to confirm the 
exposed conditions are stable and no minor fill width is left in place.  In this case 
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when cutting an existing fill slope back into the fill core, a minimum remaining fill 
width of 15 feet is recommended.  Any existing cut or fill slopes to remain in the 
current condition should be minimally scarified to remove minor erosion rills or 
vermin burrow, moisture conditioned thoroughly and compacted by track walking 
large dozer to achieve a compacted slope face. 
 
Slope faces are inherently subject to erosion, particularly if exposed to rainfall 
and irrigation.  Landscaping and slope maintenance should be conducted as 
soon as possible in order to increase long-term surficial stability. Berms should 
be provided at the top of fill slopes.  Drainage should be directed such that 
surface runoff on the slope face is minimized 

 
5.3 Foundation Design 

5.3.1 Bearing and Lateral Pressures 
Based on our analysis, the proposed single-family residential structures may be 
founded on conventional or post-tensioned/stiffened slab-on-grade system based 
on prevailing finish pad soils conditions after grading.  As indicated previously in 
this report, the compacted fill possesses very low to medium expansion potential. 
As such, we recommend that the structural consultant and/or foundation 
engineer presents foundation design categories (i.e. conventional or stiffened 
slab-on-grade design) based on actual expansion potential of subgrade soils of 
each pad at completion of grading.  Foundation footings may be designed with 
the following geotechnical design parameters: 

 Allowable Bearing Capacity: 2,000 psf at a minimum depth of embedment 
of 12 inches (minimum width of 12 inches).  
This bearing capacity may be increased by ⅓ 
for short-term loading conditions (e.g., wind, 
seismic). 

 Sliding Coefficient: 0.35  
 Total Settlement: 1 inch 
 Differential Settlement: ½ inch in 30 feet 

The conventional and/or post-tensioned slabs should be designed in accordance 
with the 2016 CBC and guidelines included of the Post-Tensioning Institute (PTI), 
3rd Edition. 

5.3.2 Vapor Retarder 
It has been a standard of care to install a moisture retarder underneath all slabs 
where moisture condensation is undesirable.  Moisture vapor retarders may retard 
but not totally eliminate moisture vapor movement from the underlying soils up 
through the slabs.  However, we recommend that the slab subgrade soils be 
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properly moisture conditioned prior to placement of the vapor barrier system and 
foundation concrete.  The extent of moisture conditioning or depth of presoaking, 
if required, should be determined during grading based on expansion potential 
testing of near finish grade soils. 
 

5.4 Retaining Walls 

Retaining wall earth pressures are a function of the amount of wall yielding horizontally 
under load.  If the wall can yield enough to mobilize full shear strength of backfill soils, 
then the wall can be designed for "active" pressure.  If the wall cannot yield under the 
applied load, the shear strength of the soil cannot be mobilized and the earth pressure 
will be higher.  Such walls should be designed for "at rest" conditions.  If a structure 
moves toward the soils, the resulting resistance developed by the soil is the "passive" 
resistance.  Retaining walls backfilled with non-expansive soils should be designed 
using the following equivalent fluid pressures: 

Table 3.  Retaining Wall Design Earth Pressures (Static, Drained) 
Loading 

Conditions 
Equivalent Fluid Density (pcf) 

Level Backfill 2:1 Backfill 
Active 36 50 

At-Rest 55 85 
Passive* 300 150 (2:1, sloping down) 

* This assumes level condition in front of the wall will remain for the 
duration of the project, not to exceed 3,500 psf at depth.  If sloping 
down (2:1) grades exist in front of walls, then they should be designed 
using passive values reduced to ½ of level backfill passive resistance 
values. 

 
Unrestrained (yielding) cantilever walls should be designed for the active equivalent-
fluid weight value provided above for very low to low expansive soils that are free 
draining.  In the design of walls restrained from movement at the top (non-yielding) such 
as basement or elevator pit/utility vaults, the at-rest equivalent fluid weight value should 
be used. Total depth of retained earth for design of cantilever walls should be measured 
as the vertical distance below the ground surface measured at the wall face for stem 
design, or measured at the heel of the footing for overturning and sliding calculations.  
Should a sloping backfill other than a 2:1 (horizontal:vertical) be constructed above the 
wall (or a backfill is loaded by an adjacent surcharge load), the equivalent fluid weight 
values provided above should be re-evaluated on an individual case basis by us.  Non-
standard wall designs should also be reviewed by us prior to construction to check that 
the proper soil parameters have been incorporated into the wall design. 
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All retaining walls should be provided with appropriate drainage.  The outlet pipe should 
be sloped to drain to a suitable outlet.  Typical wall drainage design is illustrated in 
Appendix C, Retaining Wall Backfill and Subdrain Detail.  Wall backfill should be non-
expansive (EI  21) sands compacted by mechanical methods to a minimum of 90 
percent relative compaction (ASTM D 1557).  Clayey site soils should not be used as 
wall backfill.  Walls should not be backfilled until wall concrete attains the 28-day 
compressive strength and/or as determined by the Structural Engineer that the wall is 
structurally capable of supporting backfill.  Lightweight compaction equipment should be 
used, unless otherwise approved by the Structural Engineer. 
 
5.5 Foundation Setback from Slopes 

We recommend a minimum horizontal setback distance from the face of slopes for all 
structural footings (retaining and decorative walls, flatwork, building footings, pools, 
etc.). This distance is measured from the outside bottom edge of the footing horizontally 
to the slope face (or the face of a retaining wall) and should be a minimum of H/2, 
where H is the slope height (in feet).  

Table 4.  Footing Setbacks 

Slope Height Recommended Footing Setback 
<5 feet 5 feet minimum 

5 to 15 feet 7 feet minimum 

>15 feet H/2, where H is the slope height, not to exceed 10 
feet to 2:1 slope face 

 
The soils within the structural setback area generally possess poor lateral stability and 
improvements (such as retaining walls, pools, sidewalks, fences, pavements, decorative 
flatwork, etc.) constructed within this setback area will be subject to lateral movement 
and/or differential settlement. Potential distress to such improvements may be mitigated 
by providing a deepened footing or a pier and grade-beam foundation system to support 
the improvement.  The deepened footing should meet the setback described above.  
Modifications of slope inclinations near foundations may increase the setback and 
should be reviewed by the design team prior to completion of design or implementation. 
 
5.6 Sulfate Attack 

The results of limited laboratory testing indicated negligible exposure to concrete per ACI 
318.  Further testing should be performed during site grading to confirm soluble-sulfate 
content of near finish subgrade soils.  Additional testing for general corrosion potential to 
ferrous materials should also be performed during grading. 
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5.7 Concrete Flatwork 

Sidewalk/Flatwork should conform to applicable City and County standards. A 
representative of Leighton should verify subgrade soil expansion, moisture conditions and 
compaction prior to formwork and reinforcement placement.  If subgrade soils possess 
expansion index greater than 21, we recommend a minimum 8-inch deepened edge be 
constructed for all flatwork to reduce moisture variation in subgrade soils along concrete 
edges adjacent to open (unfinished) or irrigated landscape areas.   

Concrete flatwork should be constructed of uniformly cured, low-slump concrete and 
should contain sufficient control/contraction joints. Additional provisions such as 
ascending/descending slope conditions, perched (irrigation) water, special surcharge 
loading conditions, potential expansive soil pressure and differential settlement/heave 
should be incorporated into the design of exterior improvements.  Additional exterior slab 
details are suggested in the American Concrete Institute (ACI) guidelines.  Homeowners 
(HOA) should be advised of their maintenance responsibilities as well as geotechnical 
issues that could affect performance of site improvements.  

5.8 Preliminary Pavement Design 

The preliminary pavement design provided below is based on the locally accepted 
Caltrans Highway Design Manual and an assumed preliminary R-value of 30.  For 
planning and estimating purposes, the pavement sections are calculated based on 
assumed Traffic Indexes (TI).  

Table 5.  Asphalt Pavement Sections 
General Traffic 

Condition* 
Traffic Index 

(TI)** 
Asphalt Concrete 

(inches) 
Aggregate Base* 

(inches) 
Private Street 5.0 4.0 6.0 
General Local Street 5.5 4.0 6.0 
Collector/Enhanced Local 8.0 5.0 10.5 

*Per City minimum or as calculated 
 

Actual R-value of the subgrade soils will need to be verified after completion of site 
grading to finalize the pavement design.  Pavement design and minimum sections should 
conform to applicable City standards, where applicable.  

 
For rigid pavement design (Park and Recreation Centers), we recommend that a 
minimum of 6 inches of PCC pavement be used, in high impact load areas or if to be 
subjected to truck traffic.  The PCC pavement should be placed on a minimum 4-inch 
aggregate base.  The PCC pavement may be placed directly on a compacted subgrade 
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with an R-Value of 40 or higher.  The PCC pavement should have a minimum of 28-day 
compressive strength of 3,250 psi.  Aggregate base should conform to the Standard 
Specifications for Public Works Construction (Green Book), 2018 Edition.  Placement of 
concrete materials should follow applicable ACI and County standards. 
 
The upper 6 inches of the subgrade soils should be moisture-conditioned to near 
optimum moisture content, compacted to at least 95 percent relative compaction (ASTM 
D1557) and kept in this condition until the pavement section is constructed.  Minimum 
relative compaction requirements for aggregate base should be 95 percent of the 
maximum laboratory density as determined by ASTM D1557.  If applicable, aggregate 
base should conform to the “Standard Specifications for Public Works Construction” 
(Greenbook) current edition or Caltrans Class 2 aggregate base and applicable City 
standards 

 
If pavement areas are adjacent to watered landscape areas, some deterioration of the 
subgrade load bearing capacity may result.  Moisture control measures such as 
deepened curbs or other moisture barrier materials may be used to prevent the subgrade 
soils from becoming saturated.  The use of concrete cutoff or edge barriers should be 
considered when pavement is planned adjacent to either open (unfinished) or irrigated 
landscaped areas.  
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 G E O T E C H N I C A L  C O N S T R U C T I O N  S E R V I C E S  

Geotechnical review is of paramount importance in engineering practice. Poor 
performances of many foundation and earthwork projects have been attributed to 
inadequate construction review. We recommend that Leighton be provided the 
opportunity to review the grading plan and foundation plan(s) prior to bid. 

Reasonably-continuous construction observation and review during site grading and 
foundation installation allows for evaluation of the actual soil conditions and the ability to 
provide appropriate revisions where required during construction. Geotechnical 
conclusions and preliminary recommendations should be reviewed and verified by 
Leighton during construction, and revised accordingly if geotechnical conditions 
encountered vary from our findings and interpretations.  Geotechnical observation and 
testing should be provided: 

 After completion of site clearing, 

 During preparation and overexcavation of surface soils as described herein, 

 During compaction of all fill materials, 

 Testing of slab subgrade moisture content, prior to placement of vapor retarder, 

 After excavation of all footings, and prior to placement of concrete, 

 During utility trench backfilling and compaction, and 

 When any unusual conditions are encountered. 

Additional geotechnical exploration and analysis may be required based on final 
development plans, for reasons such as significant changes in proposed structure 
locations/footprints.  We should review grading (civil) and foundation (structural) plans, 
and comment further on geotechnical aspects of this project. 
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 L I M I T A T I O N S  

This report was necessarily based in part upon data obtained from a limited number of 
observances, site visits, soil samples, tests, analyses, histories of occurrences, spaced 
subsurface explorations and limited information on historical events and observations.  
Such information is necessarily incomplete. The nature of many sites is such that 
differing characteristics can be experienced within small distances and under various 
climatic conditions. Changes in subsurface conditions can and do occur over time. This 
investigation was performed with the understanding that the subject site is proposed for 
residential and commercial development. The client is referred to Appendix E regarding 
important information provided by the GBA (Geoprofessional Business Association) on 
geotechnical engineering studies and reports and their applicability. 

This report was prepared for Coastal Commercial Properties based on Coastal 
Commercial Properties needs, directions, and requirements at the time of our 
investigation.  This report is not authorized for use by, and is not to be relied upon by 
any party except Coastal Commercial Properties, and its successors and assigns as 
owner of the property, with whom Leighton and Associates, Inc. has contracted for the 
work.  Use of or reliance on this report by any other party is at that party's risk.  
Unauthorized use of or reliance on this report constitutes an agreement to defend and 
indemnify Leighton and Associates, Inc. from and against any liability which may arise 
as a result of such use or reliance, regardless of any fault, negligence, or strict liability of 
Leighton and Associates, Inc. 
 



Geotechnical Evaluation 12024.002 
Tentative Tract 37593, City of Riverside, California June 27, 2018 Revised July 31, 2018 

 

- 21 - 

R E F E R E N C E S  

ASCE, 2010, ASCE Standard 7-10, Minimum Design Loads for Buildings and Other 
Structures by Structural Engineering Institute, ISBN 0-7844-0809-2, Second 
Printing. 

Bedrossian, T.L., and Roffers, P. D., 2012 Geologic Compilation of Quaternary Surficial 
Deposits in Southern California, Santa Ana 30’ X 30’ Quadrangle, CGS 
Special Report 217, December. 

Blake, T. F., 2000a, EQSEARCH, Version 4.00, A Computer Program for the Estimation 
of Peak Horizontal Acceleration from Southern California Historical 
Earthquake Catalogs, Users Manual, 94pp., with update data, 2006. 

Bryant, W.A., and Hart, E.W., 2007, Fault-Rupture Hazard Zones in California, Alquist-
Priolo Earthquake Fault Zoning Act with Index to Earthquake Zones Maps, 
Department of Conservation, California Geological Survey, Special 
Publication 42. 2007 Interim Revision. 

California Building Code, (CBC) 2016, California Code of Regulations Title 24, Part 2, 
Volume 2 of 2. 

California Department of Water Resources (CDWR) 2018, Water Data Library, 
http://www.water.ca.gov/waterdatalibrary/index.cfm, Data viewed June 18.  

Public Works Standard, Inc., 2018, Greenbook, Standard Specifications for Public Works 
Construction: BNI Building News, Anaheim, California. 

Riverside County Information Technology, 2018, Map My County (website), 
http://mmc.rivcoit.org/MMC_Public/Viewer.html?Viewer=MMC_Public. 

T.H.E. Soils Company, Inc., 2008, Report of Rough Grading, Proposed 16 Single-Family 
Residential Lots, Tract 32301, Southwest Corner of Wood Road and Lurin 
Avenue, City of Riverside, Riverside County, California, Work Order No. 
1355801.22, dated December 5. 

United States Geological Survey, (USGS), 2018, an interactive website based Program 
Published by USGS to calculate Seismic Hazard Response and Design 
Parameters based on ASCE 7-10 seismic procedures. 

Urban Arena, 2018, Wood & Lurin, Riverside, CA, Conceptual Site Plan, Option 1 
Study, Coastal Commercial Properties, 18-063, dated April 20. 

. 



³
0 2,000 4,000

Feet

Figure 1

Scale:

Leighton

Base Map: ESRI ArcGIS Online 2018
Thematic Information: Leighton

1 " = 2,000 '

Project: 12024.002 Eng/Geol: SIS/RFR

Map Saved as V:\Drafting\12024\002\Maps\12024-002_F01_SLM_2018-05-24.mxd on 5/25/2018 11:40:41 AM

Author: Leighton Geomatics (btran)

Date: July 2018
       SITE LOCATION MAP

Tracts 37593-1 and 37593-F
City of Riverside

Riverside County, California

Tract 37593-1

Legend
Approximate Site Boundaries

Tract 37593-F



gr

Qvoa

Qvof
Esri, HERE, Garmin, © OpenStreetMap contributors, Copyright:© 2013
National Geographic Society, i-cubed

³
0 2,000 4,000

Feet

Figure 2

Scale:

Leighton

Base Map: ESRI ArcGIS Online 2018
Thematic Information: Leighton, USGS

1 " = 2,000 '

Project: 12024.002 Eng/Geol: SIS/RFR

Map Saved as V:\Drafting\12024\002\Maps\12024-002_F02_RGM_2018-05-24.mxd on 5/25/2018 1:33:03 PM

Author: Leighton Geomatics (btran)

Date: July 2018
REGIONAL GEOLOGY MAP

Tracts 37593-1 and 37593-F
City of Riverside

Riverside County, California

Approximate
Site Location

Legend
Qvoa, Very Old Alluvial Valley
Deposits
gr, Granitic and other intrusive
crystalline rocks of all ages



LB-1

LB-9

LB-2

LB-6

LB-4

LB-3

LB-7

LB-5

LB-11

LB-12

LB-10

LB-15

LB-14

P-2

P-1

LB-13

Qal

Qal

Qal

Qal

Qal

Afu

Afu

Afu

Afu

Af

Af

Af

Af

Af

Af

 V:\DRAFTING\12024\002\CAD\2018-06-18\12024-002_F03_GM_2018-06-22.DWG (06-22-18 1:42:57PM)  Plotted by: btran

GEOTECHNICAL MAP 
Tracts 37593-1 and 37593-F 

Riverside, California

Leighton

Figure 3

Date: July 2018

Eng/Geol: SIS/RFR

Scale: As Shown

Proj: 12024.002

Approximate location of geotechnical boring

Approximate location of percolation/infiltration test

Approximate geologic contact

Undocumented aritificial fill

Artificial fill

Quaternary alluvium

LEGEND
LB-17

P-8

Afu

Af

Qal

P-4

LB-8
P-3

P-5

LB-16
P-6

P-7

LB-17
P-8



Geotechnical Evaluation 12024.002 
Tentative Tract 37593, City of Riverside, California June 27, 2018 Revised July 31, 2018 

 

 

 
APPENDIX A 

 
FIELD EXPLORATION / LOGS OF BORINGS 

  



MD, SE,
SA

16
25
28

16
25
26

12
17
22

8
19
19

8
26
42

50/3"

119

117

116

SM

SC-SM

SC

SP-SM

SP

R-1
B-1

R-2

R-3

R-4

R-5

R-6

4

6

8

Artificial Fill (Af); SILTY SAND with GRAVEL, dense, light
brown, moist, fine to coarse grained sand with fine gravel

SILTY SAND with GRAVEL, dense, brown, moist, fine to coarse
grained sand with fine gravel

SILTY, CLAYEY SAND, medium dense, dark grayish brown,
moist, fine to coarse grained sand

SILTY, CLAYEY SAND, dark brown, moist, fine to coarse
grained sand

CLAYEY SAND with GRAVEL, medium dense, dark brown to
dark grayish brown, moist, fine to coarse grained sand with
fine gravel

Bedrock (Kgr); Moderately weathered, recovered as: Poorly
graded SAND with SILT, dense, dark grayish brown, moist,
fine to medium grained sand

Poorly graded SAND, dense, dark gray, moist, fine grained sand

Drilled to  20.25'   Sampled to 20.25'   Groundwater not
encountered   Backfilled with cuttings

Hole Diameter

M
o

is
tu

re

Ground Elevation

D
ep

th

B
lo

w
s

E
le

va
ti

o
n

P
er

 6
 In

ch
es

Page  1  of  1

'

BULK SAMPLE
CORE SAMPLE
GRAB SAMPLE
RING SAMPLE
SPLIT SPOON SAMPLE
TUBE SAMPLE

B
C
G
R
S
T

JTD

Hollow Stem Auger - 140lb  - Autohammer  - 30" Drop

S
o

il 
C

la
ss

.

6-7-18

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Boring Location Map

Lurin and Wood Property

12024.002

Drilling Method
8"

S
am

p
le

 N
o

.

F
ee

t

A
tt

it
u

d
es

SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

C
o

n
te

n
t,

 %

GEOTECHNICAL BORING LOG LB-1

Logged By

Date Drilled

JTD

F
ee

t

S

(U
.S

.C
.S

.)

L
o

g

T
yp

e 
o

f 
T

es
ts

G
ra

p
h

ic

p
cf

Location

D
ry

 D
en

si
ty

N

This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
AL
CN
CO
CR
CU

% FINES PASSING
ATTERBERG LIMITS
CONSOLIDATION
COLLAPSE
CORROSION
UNDRAINED TRIAXIAL

DS
EI
H
MD
PP
RV

DIRECT SHEAR
EXPANSION INDEX
HYDROMETER
MAXIMUM DENSITY
POCKET PENETROMETER
R VALUE

SA
SE
SG
UC

SIEVE ANALYSIS
SAND EQUIVALENT
SPECIFIC GRAVITY
UNCONFINED COMPRESSIVE STRENGTH

0

5

10

15

20

25

30



10
14
30

14
19
50

35
50/4"

50/4"

125

SM

SC-SM

SW

R-1

R-2

R-3

R-4

7

Artificial Fill (Af); SILTY SAND with GRAVEL, light brownish
gray, dry to moist, fine to coarse grained sand with gravel to
3"

SILTY SAND with GRAVEL, medium dense, dark grayish brown,
moist, fine to coarse grained sand with fine gravel, cobble @
4'

SILTY, CLAYEY SAND with GRAVEL, dense, dark gray to
yellowish brown, moist, fine to coarse grained sand with fine
gravel

Granitic Bedrock (Kgr); Moderately weathered, recovered as:
Well-graded SAND with GRAVEL, dense, dark grayish
brown, moist, fine to coarse grained sand with fine gravel

as above, sample disturbed

Drilled to  10.33'   Sampled to 10.33'   Groundwater not
encountered   Backfilled with cuttings

Hole Diameter

M
o

is
tu

re

Ground Elevation

D
ep

th

B
lo

w
s

E
le

va
ti

o
n

P
er

 6
 In

ch
es

Page  1  of  1

'

BULK SAMPLE
CORE SAMPLE
GRAB SAMPLE
RING SAMPLE
SPLIT SPOON SAMPLE
TUBE SAMPLE

B
C
G
R
S
T

JTD

Hollow Stem Auger - 140lb  - Autohammer  - 30" Drop

S
o

il 
C

la
ss

.

6-7-18

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Boring Location Map

Lurin and Wood Property

12024.002

Drilling Method
8"

S
am

p
le

 N
o

.

F
ee

t

A
tt

it
u

d
es

SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

C
o

n
te

n
t,

 %

GEOTECHNICAL BORING LOG LB-2

Logged By

Date Drilled

JTD

F
ee

t

S

(U
.S

.C
.S

.)

L
o

g

T
yp

e 
o

f 
T

es
ts

G
ra

p
h

ic

p
cf

Location

D
ry

 D
en

si
ty

N

This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
AL
CN
CO
CR
CU

% FINES PASSING
ATTERBERG LIMITS
CONSOLIDATION
COLLAPSE
CORROSION
UNDRAINED TRIAXIAL

DS
EI
H
MD
PP
RV

DIRECT SHEAR
EXPANSION INDEX
HYDROMETER
MAXIMUM DENSITY
POCKET PENETROMETER
R VALUE

SA
SE
SG
UC

SIEVE ANALYSIS
SAND EQUIVALENT
SPECIFIC GRAVITY
UNCONFINED COMPRESSIVE STRENGTH

0

5

10

15

20

25

30



11
23
23

20
30
47

50/6"

135

SM

SC-SM

SW

R-1

R-2

R-3

4

Artificial Fill (Af); SILTY SAND with GRAVEL, light brownish
gray, dry to moist, fine to coarse grained sand with fine gravel

SILTY, CLAYEY SAND with GRAVEL, medium dense, dark
grayish brown, moist, fine to coarse grained sand with fine
gravel

Granitic Bedrock (Kgr); Moderately weathered, recovered as:
Well-graded SAND with GRAVEL, dense, gray, moist, fine to
coarse grained sand with fine gravel

as above

Drilled to  8'   Sampled to 8'   Groundwater not encountered
Backfilled with cuttings

Hole Diameter

M
o

is
tu

re

Ground Elevation

D
ep

th

B
lo

w
s

E
le

va
ti

o
n

P
er

 6
 In

ch
es

Page  1  of  1

'

BULK SAMPLE
CORE SAMPLE
GRAB SAMPLE
RING SAMPLE
SPLIT SPOON SAMPLE
TUBE SAMPLE

B
C
G
R
S
T

JTD

Hollow Stem Auger - 140lb  - Autohammer  - 30" Drop

S
o

il 
C

la
ss

.

6-7-18

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Boring Location Map

Lurin and Wood Property

12024.002

Drilling Method
8"

S
am

p
le

 N
o

.

F
ee

t

A
tt

it
u

d
es

SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

C
o

n
te

n
t,

 %

GEOTECHNICAL BORING LOG LB-3

Logged By

Date Drilled

JTD

F
ee

t

S

(U
.S

.C
.S

.)

L
o

g

T
yp

e 
o

f 
T

es
ts

G
ra

p
h

ic

p
cf

Location

D
ry

 D
en

si
ty

N

This Soil Description applies only to a location of the exploration at the
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9
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50/4"

50/6"

118

114

119

SM

SC

SC-SM

SC
SW-SM

R-1
B-1

R-2

R-3

R-4

R-5

5

11

9

Artificial Fill (Af); SILTY SAND with GRAVEL, medium dense,
light brownish gray, dry to moist, fine to coarse grained sand
with fine gravel, cobble @ 1'

CLAYEY SAND, medium dense, dark grayish brown to dark
yellowish brown, moist, fine to coarse grained sand

SILTY, CLAYEY SAND with GRAVEL, dense, dark grayish
brown, moist, fine to coarse grained sand with fine gravel

CLAYEY SAND, medium dense, dark grayish brown, moist, fine
to coarse grained sand

Granitic Bedrock (Kgr); Moderately weathered, recovered as:
Well-graded SAND with SILT and GRAVEL, dense, dark
gray, moist, fine to coarse grained sand with fine gravel

as above

Drilled to  10.5'   Sampled to 10.5'   Groundwater not
encountered   Backfilled with cuttings
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SOIL DESCRIPTION
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Lurin and Wood Property

12024.002

Drilling Method
8"

S
am

p
le

 N
o

.

F
ee

t

A
tt

it
u

d
es

SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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32
50/6"

17
50/6"

50/3"

50/3"

124

SM

SW

R-1

R-2

R-3

R-4

4

Artificial Fill (Af); SILTY SAND with GRAVEL, light brownish
gray, dry to moist, fine to coarse grained sand with gravel to
3"

SILTY SAND with GRAVEL, dense, reddish brown, dry to moist,
fine to coarse grained sand with fine gravel

SILTY SAND with GRAVEL, dense, light brownish gray, dry to
moist, fine to coarse grained sand with fine gravel

Granitic Bedrock (Kgr); Moderately weathered, recovered as:
Well-graded SAND with GRAVEL, dense, dark grayish
brown, moist, fine to coarse grained sand with fine gravel

no recovery

Drilled to  10.25'   Sampled to 10.25'   Groundwater not
encountered   Backfilled with cuttings
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SOIL DESCRIPTION
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Drilling Co.Drilling Co.
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Project No.
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Lurin and Wood Property
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SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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50/6"

50/4"

50/3"

SW

SW-SM

SW

S-1

S-2

S-3

Artificial Fill (Af); SILTY SAND with GRAVEL, grayish brown,
dry to moist, fine to coarse grained sand with fine gravel

SILTY SAND with GRAVEL, dark yellowish brown, moist, fine to
coarse grained sand with fine gravel

Granitic Bedrock (Kgr); Moderately weathered, recovered as:
Well-graded SAND with GRAVEL, dense, dark grayish
brown, moist, fine to coarse grained sand with fine gravel

Well-graded SAND with SILT and GRAVEL, grayish brown, dry
to moist, fine to coarse grained sand with fine gravel

Well-graded SAND with SILT, dense, dark grayish brown, moist,
fine to coarse grained sand

Well-graded SAND, dense, light brownish gray, dry to moist, fine
to coarse grained sand

Drilled to  15.25'   Sampled to 15.25'   Groundwater not
encountered   Backfilled with cuttings
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SOIL DESCRIPTION
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Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

C
o

n
te

n
t,

 %

GEOTECHNICAL BORING LOG LB-7

Logged By

Date Drilled

JTD

F
ee

t

S

(U
.S

.C
.S

.)

L
o

g

T
yp

e 
o

f 
T

es
ts

G
ra

p
h

ic

p
cf

Location

D
ry

 D
en

si
ty

N

This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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4
8
50

36
50/4"

50/5"

SM

SW

SW-SM

S-1

S-2

S-3

Artificial Fill (Af); SILTY SAND with GRAVEL, light brown, dry
to moist, fine to coarse grained sand with fine gravel

SILTY SAND, dark yellowish brown, moist, fine to coarse
grained sand

SILTY SAND, medium dense, dark yellowish brown, moist, fine
to coarse grained sand

Granitic Bedrock (Kgr); Moderately weathered, recovered as:
Well-graded SAND with GRAVEL, dense, dark grayish
brown, moist, fine to coarse grained sand with fine gravel

Well-graded SAND with SILT, light brownish gray, dry to moist,
fine to coarse grained sand

Well-graded SAND with SILT and GRAVEL, dense, dark grayish
brown, dry to moist, fine to coarse grained sand with fine
gravel

Well-graded SAND with SILT, dense, grayish brown, dry to
moist, fine to coarse grained sand

Drilled to  15.42'   Sampled to 15.42'   Groundwater not
encountered   Backfilled with cuttings
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SOIL DESCRIPTION
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Drilling Co.Drilling Co.
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Lurin and Wood Property

12024.002
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SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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EI

30
28
36

11
18
35

7
21
23

18
50/6"

50/3"

124

123

SM

SC

SC-SM

SM

R-1

R-2
B-1

R-3

R-4

R-5

4

9

Artificial Fill (Af); SILTY SAND with GRAVEL, grayish brown,
dry to moist, fine to coarse grained sand with fine gravel

SILTY SAND with GRAVEL, dense, grayish brown, dry to moist,
fine to coarse grained sand with fine gravel

CLAYEY SAND, dense, dark grayish brown, moist, fine to
coarse grained sand

SILTY, CLAYEY SAND with GRAVEL, medium dense, dark
grayish brown, moist, fine to coarse grained sand with fine
gravel

Granitic Bedrock (Kgr); Severely weathered, recovered as:
SILTY SAND, dense, dark gray, moist, fine to coarse grained
sand

no recovery

Drilled to  15.25'   Sampled to 15.25'   Groundwater not
encountered   Backfilled with cuttings
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RING SAMPLE
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Hollow Stem Auger - 140lb  - Autohammer  - 30" Drop
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SOIL DESCRIPTION
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SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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9
11
12

SM

S-1

Artificial Fill (Af); SILTY SAND with GRAVEL, grayish brown,
dry to moist, fine to coarse grained sand with fine gravel

SILTY SAND, medium dense, dark yellowish brown, dry to
moist, fine to coarse grained sand

Drilled to  3'   Sampled to 3'   Groundwater not encountered
Backfilled with cuttings
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RING SAMPLE
SPLIT SPOON SAMPLE
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SOIL DESCRIPTION
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SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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20
50/5"

SMS-1

Artificial Fill (Af); SILTY SAND with GRAVEL, light brownish
gray, dry to moist, fine to coarse grained sand with fine gravel

SILTY SAND, medium dense, dark yellowish brown, dry to
moist, fine to coarse grained sand

Granitic Bedrock (Kgr); Moderately weathered, recovered as:
SILTY SAND, dense, dark gray, moist, fine to coarse grained
sand

Drilled to  2.5'   Sampled to 2.5'   Groundwater not encountered
Backfilled with cuttings
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SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Boring Location Map

Lurin and Wood Property

12024.002

Drilling Method
8"

S
am

p
le

 N
o

.

F
ee

t

A
tt

it
u

d
es

SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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9
8
8

SM

S-1

Artificial Fill (Af); SILTY SAND with GRAVEL, grayish brown,
dry to moist, fine to coarse grained sand with fine gravel

SILTY SAND, yellowish brown, moist, fine to coarse grained
sand

SILTY SAND, medium dense, dark yellowish brown, dry to
moist, fine to coarse grained sand

Drilled to  5'   Sampled to 5'   Groundwater not encountered
Backfilled with cuttings
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SOIL DESCRIPTION
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Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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22
50

SM

SM

S-1

Artificial Fill (Af); SILTY SAND with GRAVEL, grayish brown,
dry to moist, fine to coarse grained sand with fine gravel

Granitic Bedrock (Kgr); Moderately weathered, recovered as:
SILTY SAND, light gray, moist, fine to coarse grained sand

SILTY SAND, dense, gray, dry to moist, fine to coarse grained
sand

Drilled to  5'   Sampled to 5'   Groundwater not encountered
Backfilled with cuttings
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SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Boring Location Map

Lurin and Wood Property
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SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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30
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47

22
50/2"

107

SM

SC-SM

SM

SW-SM

B-1

R-1

R-2

R-3

9

Quaternary Alluvium (Qal); SILTY SAND, reddish brown, dry to
moist, fine to coarse grained sand

Older Alluvium (Qalo); SILTY, CLAYEY SAND, dense, reddish
brown, dry to moist, fine to medium grained sand

Granitic Bedrock (Kgr); Highly Weathered, recovered as:
SILTY SAND with GRAVEL, dense, grayish brown, moist,
fine to coarse grained sand with fine gravel

Well-graded SAND with SILT, grayish brown, dry to moist, fine
to coarse grained sand

Well-graded SAND with SILT and GRAVEL, dense, grayish
brown, dry to moist, fine to coarse grained sand with fine
gravel

Drilled to  10.16'   Sampled to 10.16'   Groundwater not
encountered   Backfilled with cuttings
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SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Boring Location Map

Wood and Lurin

12024.002

Drilling Method
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SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
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13
20
50

33
39

50/5"

50/5"

119

SM

SC-SM

SW-SM

R-1

R-2

R-3

9

Quaternary Alluvium (Qal); SILTY SAND, reddish brown, dry to
moist, fine to coarse grained sand

Older Alluvium (Qalo); SILTY, CLAYEY SAND, dense, dark
brown, dry to moist, fine to coarse grained sand

Granitic Bedrock (Kgr); Moderately Weathered, recovered as:
Well-graded SAND with SILT, dense, grayish brown, dry to
moist, fine to coarse grained sand

Well-graded SAND with SILT and GRAVEL, dense, dark grayish
brown, dry to moist, fine to coarse grained sand with fine
gravel

Well-graded SAND with SILT, light gray, dry to moist, fine to
coarse grained sand

Well-graded SAND with SILT and GRAVEL, dense, dark grayish
brown, dry to moist, fine to coarse grained sand with fine
gravel

Drilled to  10.42'   Sampled to 10.42'   Groundwater not
encountered   Backfilled with cuttings
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SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Boring Location Map

Wood and Lurin

12024.002

Drilling Method
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SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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EI, CR7
9
21

12
50/2"

50/5"

50/6"

116 SM

SC-SM

SW

SW-SM

SW

R-1
B-1

R-2

R-3

R-4

6 Quaternary Alluvium (Qal); SILTY SAND with GRAVEL,
medium dense, reddish brown, dry to moist, fine to coarse
grained sand with fine gravel

Older Alluvium (Qalo); SILTY, CLAYEY SAND, medium
dense, dark brown, dry to moist, fine to coarse grained sand

SILTY, CLAYEY SAND, dense, dark yellowish brown, dry to
moist, fine to coarse grained sand with fine gravel

Granitic Bedrock (Kgr); Moderately weathered, recovered as:
Well-graded SAND with GRAVEL, dense, dark grayish
brown, dry to moist, fine to coarse grained sand with fine
gravel

Well-graded SAND with SILT, light gray, dry to moist, fine to
coarse grained sand

Well-graded SAND with GRAVEL, dense, grayish brown, dry to
moist, fine to coarse grained sand with fine gravel

Drilled to  10.5'   Sampled to 10.5'   Groundwater not
encountered   Backfilled with cuttings
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SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Boring Location Map

Wood and Lurin

12024.002

Drilling Method
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SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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14
17
21

31
50/2"

50/5"

50/5"

113 SC-SM

SC-SM

SW-SM

SW

R-1

R-2

R-3

R-4

7 Quaternary Alluvium (Qal); SILTY, CLAYEY SAND, medium
dense, dark reddish brown, moist, fine to coarse grained
sand

Older Alluvium (Qalo); SILTY, CLAYEY SAND, medium
dense, dark reddish brown, dry to moist, fine to coarse
grained sand

Granitic Bedrock (Kgr); Moderately Weathered, recovered as:
Well-graded SAND with SILT and GRAVEL, dense, grayish
brown, dry to moist, fine to coarse grained sand with fine
gravel

Well-graded SAND with SILT and GRAVEL, dense, light
brownish gray, dry to moist, fine to coarse grained sand with
fine gravel

Well-graded SAND with SILT and GRAVEL, light brownish gray,
dry to moist, fine to coarse grained sand with fine gravel

Well-graded SAND with GRAVEL, dense, light gray, dry to
moist, fine to coarse grained sand with fine gravel

Drilled to  10.42'   Sampled to 10.42'   Groundwater not
encountered   Backfilled with cuttings
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SOIL DESCRIPTION

Sampled By
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Project

Project No.
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SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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10
11
15

1
2
9

10
23
37

20
40

50/5"

123

113

SM

SC-SM

SM

R-1

R-2

R-3

R-4

4

9

Undocumented Artificial Fill (Afu); SILTY SAND, medium
dense, brown, dry to moist, fine to coarse grained sand

SILTY, CLAYEY SAND, loose, dark brown to grayish brown,
moist, fine to coarse grained sand

Granitic Bedrock (Kgr); Severely weathered, recovered as:
SILTY SAND, dense, light brownish gray, moist, fine to
coarse grained sand

SILTY SAND, light gray, moist, fine to coarse grained sand

SILTY SAND, dense, light brownish gray, moist, fine to coarse
grained sand

Drilled to  11.42'   Sampled to 11.42'   Groundwater not
encountered   Backfilled with cuttings
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SOIL DESCRIPTION
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Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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CO

26
31
23

10
9
12

50/3"

50/3"

129

109

SC-SM

SM

SC-SM

SW-SM

SW

B-1

R-1

R-2

R-3

R-4

6

6

Undocumented Artificial Fill (Afu); SILTY, CLAYEY SAND with
GRAVEL, reddish brown, dry to moist, fine to coarse grained
sand with gravel and cobble to 6"

SILTY SAND with GRAVEL, dense, brown, dry to moist, fine to
coarse grained sand with fine gravel

Quaternary Alluvium (Qal); SILTY, CLAYEY SAND, medium
dense, dark brown, moist, fine to coarse grained sand

Granitic Bedrock (Kgr); Moderately weathered, recovered as:
Well-graded SAND with SILT, light brownish gray, dry to
moist, fine to coarse granied sand

Well-graded SAND with GRAVEL, dense, light brownish gray,
dry to moist, fine to coarse grained sand with fine gravel,
sample disturbed

Well-graded SAND with GRAVEL, dense, dark grayish brown,
dry to moist, fine to coarse grained sand with fine gravel

Drilled to  15.25'   Sampled to 15.25'   Groundwater not
encountered   Backfilled with cuttings
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 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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1
1
2

14
50/4"

50

SM

SM

SW

S-1

S-2

S-3

Quaternary Alluvium (Qal); SILTY SAND, reddish brown, dry to
moist, fine to coarse grained sand

SILTY SAND, dark yellowish brown, moist, fine to coarse
grained sand

SILTY SAND, loose, dark yellowish brown, dry to moist, fine to
medium grained sand

Granitic Bedrock (Kgr); Moderately weathered, recovered as:
SILTY SAND, light brownish gray, dry to moist, fine to coarse
grained sand

Well-graded SAND with GRAVEL, dense, dark grayish brown,
dry to moist, fine to coarse grained sand with fine gravel

Well-graded SAND, dense, dark grayish brown, dry to moist, fine
to coarse grained sand

Drilled to  15.5'   Sampled to 15.5'   Groundwater not
encountered   Backfilled with cuttings
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Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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18
34
45

32
50/4"

36
50/3"

SM

SW-SM

SW

SW-SM

SW

S-1

S-2

S-3

Quaternary Alluvium (Qal); SILTY SAND, reddish brown,
moist, fine to coarse grained sand

Granitic Bedrock (Kgr); Moderately Weathered, recovered as:
Well-graded SAND with SILT, light brownish gray, dry to
moist, fine to coarse grained sand

Well-graded SAND with GRAVEL, dense, dark grayish brown,
dry to moist, fine to coarse grained sand with fine gravel

Well-graded SAND with SILT, grayish brown, dry to moist, fine
to coarse grained sand

Well-graded SAND, dense, dark grayish brown, dry to moist, fine
to coarse grained sand

Well-graded SAND, dense, gray, dry to moist, fine to coarse
grained sand

Drilled to  15.75'   Sampled to 15.75'   Groundwater not
encountered   Backfilled with cuttings
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RING SAMPLE
SPLIT SPOON SAMPLE
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Hollow Stem Auger - 140lb  - Autohammer  - 30" Drop
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6-8-18

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Boring Location Map

Wood and Lurin

12024.002

Drilling Method
8"

S
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le
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SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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GEOTECHNICAL BORING LOG LB-17

Logged By

Date Drilled

JTD
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
AL
CN
CO
CR
CU

% FINES PASSING
ATTERBERG LIMITS
CONSOLIDATION
COLLAPSE
CORROSION
UNDRAINED TRIAXIAL

DS
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MD
PP
RV

DIRECT SHEAR
EXPANSION INDEX
HYDROMETER
MAXIMUM DENSITY
POCKET PENETROMETER
R VALUE

SA
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SG
UC

SIEVE ANALYSIS
SAND EQUIVALENT
SPECIFIC GRAVITY
UNCONFINED COMPRESSIVE STRENGTH
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-20026
44
48

SM

SM
SW

S-1

Quaternary Alluvium (Qal); SILTY SAND, reddish brown, dry to
moist, fine to coarse grained sand

Older Alluvium (Qalo); SILTY SAND, dense, dark brown, dry to
moist, fine to coarse grained sand

Granitic Bedrock (Kgr); Moderately Weathered, recovered as:
Well-graded SAND with SILT and GRAVEL, dense, dark
grayish brown, dry to moist, fine to coarse grained sand with
fine gravel

Drilled to  3'   Sampled to 3'   Groundwater not encountered
Backfilled with cuttings

Hole Diameter
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Ground Elevation
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BULK SAMPLE
CORE SAMPLE
GRAB SAMPLE
RING SAMPLE
SPLIT SPOON SAMPLE
TUBE SAMPLE

B
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JTD

Hollow Stem Auger - 140lb  - Autohammer  - 30" Drop

S
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6-8-18

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Boring Location Map

Wood and Lurin

12024.002

Drilling Method
8"
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am

p
le
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SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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GEOTECHNICAL BORING LOG P-5

Logged By

Date Drilled

JTD
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
AL
CN
CO
CR
CU

% FINES PASSING
ATTERBERG LIMITS
CONSOLIDATION
COLLAPSE
CORROSION
UNDRAINED TRIAXIAL

DS
EI
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MD
PP
RV

DIRECT SHEAR
EXPANSION INDEX
HYDROMETER
MAXIMUM DENSITY
POCKET PENETROMETER
R VALUE

SA
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SIEVE ANALYSIS
SAND EQUIVALENT
SPECIFIC GRAVITY
UNCONFINED COMPRESSIVE STRENGTH
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50/5"

SM

SW-SM

SMS-1

Quaternary Alluvium (Qal); SILTY SAND, reddish brown,
moist, fine to coarse grained sand

Granitic Bedrock (Kgr); Moderately weathered, recovered as:
Well-graded SAND with SILT, light browish gray, dry to moist,
fine to coarse grained sand

SILTY SAND, dense, light brownish gray, dry to moist, fine to
coarse grained sand

Drilled to  5'   Sampled to 5'   Groundwater not encountered
Backfilled with cuttings

Hole Diameter
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Ground Elevation
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th
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BULK SAMPLE
CORE SAMPLE
GRAB SAMPLE
RING SAMPLE
SPLIT SPOON SAMPLE
TUBE SAMPLE

B
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R
S
T

JTD

Hollow Stem Auger - 140lb  - Autohammer  - 30" Drop

S
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6-8-18

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Boring Location Map

Wood and Lurin

12024.002

Drilling Method
8"

S
am

p
le

 N
o

.
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t
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u
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es

SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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GEOTECHNICAL BORING LOG P-6

Logged By

Date Drilled

JTD
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
AL
CN
CO
CR
CU

% FINES PASSING
ATTERBERG LIMITS
CONSOLIDATION
COLLAPSE
CORROSION
UNDRAINED TRIAXIAL

DS
EI
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MD
PP
RV

DIRECT SHEAR
EXPANSION INDEX
HYDROMETER
MAXIMUM DENSITY
POCKET PENETROMETER
R VALUE
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SIEVE ANALYSIS
SAND EQUIVALENT
SPECIFIC GRAVITY
UNCONFINED COMPRESSIVE STRENGTH
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17
14
12

SM

SC-SMS-1

Quaternary Alluvium (Qal); SILTY SAND, reddish brown, dry to
moist, fine to coarse grained sand

Older Alluvium (Qalo); SILTY, CLAYEY SAND, dense, dark
yellowish brown, moist, fine to coarse grained sand

Drilled to  3'   Sampled to 3'   Groundwater not encountered
Backfilled with cuttings

Hole Diameter
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re

Ground Elevation
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th
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BULK SAMPLE
CORE SAMPLE
GRAB SAMPLE
RING SAMPLE
SPLIT SPOON SAMPLE
TUBE SAMPLE

B
C
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R
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T

JTD

Hollow Stem Auger - 140lb  - Autohammer  - 30" Drop

S
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il 
C
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.

6-8-18

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Boring Location Map

Wood and Lurin

12024.002

Drilling Method
8"

S
am

p
le

 N
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.
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SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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GEOTECHNICAL BORING LOG P-7

Logged By

Date Drilled

JTD
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
AL
CN
CO
CR
CU

% FINES PASSING
ATTERBERG LIMITS
CONSOLIDATION
COLLAPSE
CORROSION
UNDRAINED TRIAXIAL

DS
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RV

DIRECT SHEAR
EXPANSION INDEX
HYDROMETER
MAXIMUM DENSITY
POCKET PENETROMETER
R VALUE
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SIEVE ANALYSIS
SAND EQUIVALENT
SPECIFIC GRAVITY
UNCONFINED COMPRESSIVE STRENGTH
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28
50/6"

SM

SM

SW-SMS-1

Quaternary Alluvium (Qal); SILTY SAND, reddish brown, dry to
moist, fine to coarse grained sand

Older Alluvium (Qalo); SILTY SAND, dark yellowish brown,
moist, fine to coarse grained sand

Granitic Bedrock (Kgr); Well-graded SAND with SILT, dense,
dark grayish brown, dry to moist, fine to coarse grained sand

Drilled to  5'   Sampled to 5'   Groundwater not encountered
Backfilled with cuttings

Hole Diameter
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re

Ground Elevation

D
ep

th

B
lo
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BULK SAMPLE
CORE SAMPLE
GRAB SAMPLE
RING SAMPLE
SPLIT SPOON SAMPLE
TUBE SAMPLE

B
C
G
R
S
T

JTD

Hollow Stem Auger - 140lb  - Autohammer  - 30" Drop

S
o

il 
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.

6-8-18

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Boring Location Map

Wood and Lurin

12024.002

Drilling Method
8"

S
am

p
le

 N
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.

F
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t
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es

SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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GEOTECHNICAL BORING LOG P-8

Logged By

Date Drilled
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
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% FINES PASSING
ATTERBERG LIMITS
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Geotechnical Evaluation 12024.002 
Tentative Tract 37593, City of Riverside, California June 27, 2018 Revised July 31, 2018 
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GEOTECHNICAL LABORATORY TESTING RESULTS  
  



Project Name: Tested By: FLM Date: 06/10/18

Project No.: 12024.002 Checked By: MRV Date: 06/15/18

Boring No.: LB-1 Depth (feet): 0 - 5.0

Sample No.: B-1

Soil Identification: Silty Sand (SM), Strong Brown.

LB 604.2

604.2 590.9

276.7 267.7

323.2 4.1

LB

475.5

276.7

198.8

(in.) (mm.)

3" 75.000

1" 25.000

3/4" 19.000

1/2" 12.500

3/8" 9.500

#4 4.750

#8 2.360

#16 1.180

#30 0.600

#50 0.300

#100 0.150

#200 0.075

GRAVEL: 1 %

SAND: 60 %

FINES: 39 %

GROUP SYMBOL: SM N/A

N/A

Remarks:

100.0

98.7

196.9

60.5

39.1

163.8 49.3

After Wet Sieve
Wt. of Dry Soil + Container (g) 

Wt. of Container                 (g) 

Dry Wt. of Soil Retained on # 200 Sieve  (g)

Wt. of Dry Soil + Cont.       (g)

82.4

92.125.6

100.0

56.9

Dry Wt. of Soil              (g)

Cu = D60/D10 =

Cc = (D30)²/(D60*D10) =

0.0

4.3

PAN

127.8

Moisture Content of Total Air - Dry Soil

71.7

Wt. of Container No._____  (g) 

Container No.

Percent Passing  (%)

Wt. of Air-Dry Soil + Cont.  (g)

91.6

100.0

100.0

Wt. of Air-Dried Soil + Cont.(g)

Moisture Content (%)

100.0

Wt. of Container            (g)

U. S. Sieve Size Cumulative Weight                           
Dry Soil Retained (g)

PARTICLE-SIZE DISTRIBUTION (GRADATION)

ASTM D 6913

Container No.:

CC Lurin & Wood Geo

of SOILS USING SIEVE ANALYSIS



  3.0"        1 1/2"      3/4"         3/8"         #4          #8         #16         #30       #50        #100        #200
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER

GRAVEL FINES
FINE CLAY  COARSE COARSE MEDIUM

12024.002

SAND
SILT     FINE

HYDROMETER

CC Lurin & Wood Geo

Project No.:
LB-1 Sample No.:

Soil Type :

 PARTICLE - SIZE 

DISTRIBUTION                                        

ASTM D 6913

Soil Identification: Silty Sand (SM), Strong Brown.

SM

GR:SA:FI : (%)

Boring No.:

Depth (feet): 0 - 5.0

Project Name:
B-1

Jun-181 : 60 : 39
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PARTICLE - SIZE (mm) 

"

  

Sieve; LB-1, B-1 (6-7-18)



P-5

S-1

1.5

SPT

513.6

505.5

277.2

3.5

B

513.6

277.2

228.3

B

456.4

277.2

179.2

22

78

Project Name:

Project No.:

Client Name:

Tested By: F. Mina Date: 6/12/18
Rev. 08-04

Coastal Commercial Properties

Weight of Container         (gm.)

Weight of Dry Sample  (gm.)

% Passing No. 200 Sieve

PERCENT PASSING No. 200 SIEVE

ASTM D 1140

After Wash

% Retained No. 200 Sieve

Dry Weight of Sample    (gm)   

Dry Weight of Sample + Container  (gm)

Weight of Container       (gm)

CC Lurin & Wood Geo

12024.002

SM

Weight of Container         (gm)

Moisture Content (%)

Container No.:

Weight of Sample + Container  (gm.)

Sample Dry Weight Determination

Depth (ft.)

Dry Weight of Soil + Container    (gm.)

Moisture Correction

Sample Type

Visual Soil Classification

Boring No.

Sample No.

Container No.:

Wet Weight of Soil + Container    (gm.)

200 Wash; P-5, S-1 (6-8-18)



Sand Equivalent; LB-1, B-1 (6-7-18)

Project Name: F. Mina Date:

Project No. : M. Vinet Date:

Client: M. Vinet Date:

17 4 16 7 #DIV/0! 17 50 
11:00 11:10 11:12 11:32 11.5 2.0 18
11:02 11:12 11:14 11:34 11.4 1.9 17

#REF! #REF! #REF! #REF!

T1 = Starting Time T3 = Settlement Starting Time Sand Equivalent = R2 / R1 * 100

T2 = ( T1 + 10 min) Begin Agitation T4 = ( T3 + 20 min) Take Clay Reading (R1) Record SE as Next Higher Integer 

R2

18

                                                        SAND EQUIVALENT TEST
                                                                            ASTM D 2419 / DOT CA Test 217

6/13/18

T1 T2 T3 T4Boring No.

6/15/18

6/15/18

Tested By: 

Computed By:

Checked By:

Depth (ft.) Average    
SESoil Description SER1

LB-1 B-1 0 - 5.0 Silty Sand (SM)

12024.002

CC Lurin & Wood Geo

Coastal Commercial Properties

Sample No.



Compaction; LB-1, B-1 (6-7-18)

Tested By: F. Mina Date: 06/12/18

Input By: M. Vinet Date: 06/15/18
LB-1 Depth (ft.): 0 - 5.0

X   Moist  Mechanical Ram

  Dry  Manual Ram

       Mold Volume (ft³) 0.03340         Ram Weight = 10 lb.;   Drop = 18 in.

1 2 3 4 5 6

5672 5756 5690

3537 3537 3537

2135 2219 2153

2543.9 2632.7 2563.9

2423.2 2470.3 2369.3

420.9 420.9 418.8

6.0 7.9 10.0

140.9 146.5 142.1

132.9 135.7 129.2

135.8 7.5

PROCEDURE USED

X    Procedure A
Soil Passing No. 4 (4.75 mm)  Sieve
Mold :   4 in. (101.6 mm)   diameter
Layers :   5   (Five)
Blows per layer :  25  (twenty-five)
May be used if +#4 is 20% or less 

   Procedure B
Soil Passing 3/8 in. (9.5 mm)  Sieve
Mold :   4 in. (101.6 mm)   diameter
Layers :   5   (Five)
Blows per layer :  25  (twenty-five)
Use if +#4 is >20% and +3/8 in. is
 20% or less

   Procedure C
Soil Passing 3/4 in. (19.0 mm)  Sieve
Mold :   6 in. (152.4 mm)   diameter
Layers :   5   (Five)
Blows per layer :  56  (fifty-six)
Use if +3/8 in. is >20% and +¾ in.
  is <30%

Particle-Size Distribution:
1:60:39
GR:SA:FI

Atterberg Limits:

LL,PL,PI

Sample No.:
Silty Sand (SM), Strong Brown.

MODIFIED PROCTOR COMPACTION TEST
 ASTM D 1557

Project No.:
Boring No.:

Weight of Container            (g)

Weight of Mold              (g)

CC Lurin & Wood Geo

Preparation Method:

Wt. Compacted Soil + Mold (g)

B-1

12024.002

TEST NO.

Soil Identification:

Project Name:

  Optimum Moisture Content (%)                Maximum Dry Density (pcf)

Net Weight of Soil          (g)

Wet Density                  (pcf)

Dry Density                   (pcf)

Moisture Content            (%)

Wet Weight of Soil + Cont.  (g)

Dry Weight of Soil + Cont.   (g)

120.0

125.0

130.0

135.0

140.0

0.0 5.0 10.0 15.0 20.

D
ry

 D
en

si
ty

 (p
cf

) 

Moisture Content (%) 

SP. GR. = 2.65 
SP. GR. = 2.70 
SP. GR. = 2.75 

X X 



Project Name: Tested By: F. Mina Date: 6/13/18
Project No. : Checked By: M. Vinet Date: 6/15/18
Boring No.: Depth: 5.0 - 10.0
Sample No. : Location:
Sample Description:

Dry Wt. of Soil + Cont.         (gm.)
Wt. of Container No.             (gm.)
Dry Wt. of Soil                       (gm.)
Weight Soil Retained on #4 Sieve
Percent Passing # 4 

in distilled water for the period of 24 h or expansion rate < 0.0002 in./h.

Rev. 03-08

0.50866/14/18

0

1340

Expansion Index (EI meas)   = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000

9:00
1400 0.5086

8.6

1.0

9 Expansion Index ( Report )   = Nearest Whole Number or Zero (0) if Initial Height is > than Final Height

Add Distilled Water to the Specimen

Wt. of Container            (gm.)

116.1

0.5000
10 0.5000

6/14/18 10:00
1.0
1.0

10:40 1.06/13/18
6/13/18

117.1

Moisture Content (%)

Date

10:30

Void Ratio   

Pore Volume    (cc)  
Degree of Saturation (%) [ S meas]

126.5

Time

After TestBefore Test

Wet Wt. of Soil + Cont. (gm.)
8

0.452
Dry Density (pcf)
Wet Density (pcf)

Specific Gravity (Assumed)

Specimen Height            (in.)

Wt. of Mold                    (gm.)

97.5

4.01

2.70

4049.5
0.0

628.7

4049.5
102.1

1.0086
654.7

                  EXPANSION INDEX of SOILS
                   ASTM D 4829

N/A

CC Lurin & Wood Geo
12024.002
LB-9
B-1
Silty Sand (SM), Brown.

MOLDED SPECIMEN

4.01
1.0000

8Container No.

Specimen Diameter        (in.)

Wt. Comp. Soil + Mold (gm.)
209.5
2.70

388.1
209.5
14.7

0.311
65.0

209.5

654.7

133.1

Elapsed Time                         
(min.)

Dial Readings                 
(in.)

87.849.1

Pressure                                     
(psi)

0.305Total Porosity 

SPECIMEN  INUNDATION

63.2

Dry Wt. of Soil + Cont. (gm.)

8.0

349.6
327.4

0.440

49.6



Project Name: Tested By: F. Mina Date: 6/13/18

Project No. : Checked By: M. Vinet Date: 6/18/18

Boring No.: Depth: 0 - 5.0

Sample No. : Location:

Sample Description:

Dry Wt. of Soil + Cont.         (gm.)

Wt. of Container No.             (gm.)

Dry Wt. of Soil                       (gm.)

Weight Soil Retained on #4 Sieve

Percent Passing # 4 

in distilled water for the period of 24 h or expansion rate < 0.0002 in./h.

Rev. 03-08

0.50006/14/18

0

1340

Expansion Index (EI meas)   = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000

9:00

1400 0.5000

0.0

1.0

0 Expansion Index ( Report )   = Nearest Whole Number or Zero (0) if Initial Height is > than Final Height

Add Distilled Water to the Specimen

Wt. of Container            (gm.)

116.8

0.5000

10 0.5000

6/14/18 10:00

1.0

1.0

10:40 1.06/13/18

6/13/18

116.8

Moisture Content (%)

Date

10:30

Void Ratio   

Pore Volume    (cc)  

Degree of Saturation (%) [ S meas]

126.8

Time

After TestBefore Test

Wet Wt. of Soil + Cont. (gm.)

7

0.443

Dry Density (pcf)

Wet Density (pcf)

Specific Gravity (Assumed)

Specimen Height            (in.)

Wt. of Mold                    (gm.)
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2.70

3221.3

0.0
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                  EXPANSION INDEX of SOILS

                   ASTM D 4829
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CC Lurin & Wood Geo

12024.002
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Silty Sand (SM), Dark Brown.

MOLDED SPECIMEN
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7Container No.

Specimen Diameter        (in.)

Wt. Comp. Soil + Mold (gm.)
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13.9
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63.6

Dry Wt. of Soil + Cont. (gm.)
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One-Dimensional Swell or Settlement 
       Potential of Cohesive Soils

(ASTM D 4546) -- Method 'B'
 

Project Name: Tested By: M. Vinet Date: 6/13/18

Project No.: Checked By: M. Vinet Date: 6/18/18

Boring No.: LB-15 Sample Type: IN SITU

Sample No.: R-2 Depth (ft.) 5.0

Sample Description:

Source and Type of Water Used for Inundation: Arrowhead ( Distilled )

** Note: Loading After Wetting (Inundation) not Performed Using this Test Method. 

Initial Dry Density (pcf): 106.0 Final Dry Density (pcf): 117.1

Initial Moisture (%): 7.6 Final Moisture (%) : 14.9

Initial Height (in.): 1.0000 Initial Void ratio: 0.5903

Initial Dial Reading (in): 0.0000 Specific Gravity (assumed): 2.70

Inside Diameter of Ring (in): 2.416 Initial Degree of Saturation (%): 34.6

1.050 0.9776 0.00 -2.24 -2.24

2.013 0.9629 0.00 -3.71 -3.71

H2O 0.9052 0.00 -9.48 -9.48

-5.99
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Project Name: CC Lurin & Wood Geo Tested By : M. Vinet Date: 06/15/18

Project No. : 12024.002 Data Input By: M. Vinet Date: 06/18/18

Boring No. LB-12

Sample No. B-1

Sample Depth (ft) 0 - 5.0

100.00

100.00

0.00

0.00

100.00

1

1

850

Timer

45

25.6947

25.6923

0.0024

98.76

99

TESTS for SULFATE CONTENT

SULFATE CONTENT, DOT California Test 417, Part II

Soil Identification:

Moisture Content (%)

Time In / Time Out

Weight of Soaked Soil (g)

PPM of Sulfate, Dry Weight Basis

Wt. of Crucible (g)      

Silty Sand (SM)

Wt. of Crucible + Residue (g)      

Wet Weight of Soil + Container (g)

Dry Weight of Soil + Container (g)

Weight of Container (g)

Duration of Combustion (min)

Wt. of  Residue (g)                     (A)      

Beaker No.

Crucible No.

Furnace Temperature (°C)

PPM of Sulfate                 (A) x 41150
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1.0 General 
 

1.1 Intent 
 
These General Earthwork and Grading Specifications are for the grading and 
earthwork shown on the approved grading plan(s) and/or indicated in the 
geotechnical report(s).  These Specifications are a part of the recommendations 
contained in the geotechnical report(s).  In case of conflict, the specific 
recommendations in the geotechnical report shall supersede these more general 
Specifications.  Observations of the earthwork by the project Geotechnical 
Consultant during the course of grading may result in new or revised 
recommendations that could supersede these specifications or the recommendations 
in the geotechnical report(s).   

 
1.2 The Geotechnical Consultant of Record 
 

Prior to commencement of work, the owner shall employ the Geotechnical 
Consultant of Record (Geotechnical Consultant).  The Geotechnical Consultants 
shall be responsible for reviewing the approved geotechnical report(s) and 
accepting the adequacy of the preliminary geotechnical findings, conclusions, and 
recommendations prior to the commencement of the grading. 

 
  Prior to commencement of grading, the Geotechnical Consultant shall review the 

"work plan" prepared by the Earthwork Contractor (Contractor) and schedule 
sufficient personnel to perform the appropriate level of observation, mapping, and 
compaction testing. 

 
  During the grading and earthwork operations, the Geotechnical Consultant shall 

observe, map, and document the subsurface exposures to verify the geotechnical 
design assumptions.  If the observed conditions are found to be significantly 
different than the interpreted assumptions during the design phase, the 
Geotechnical Consultant shall inform the owner, recommend appropriate changes 
in design to accommodate the observed conditions, and notify the review agency 
where required.  Subsurface areas to be geotechnically observed, mapped, 
elevations recorded, and/or tested include natural ground after it has been cleared 
for receiving fill but before fill is placed, bottoms of all "remedial removal" areas, 
all key bottoms, and benches made on sloping ground to receive fill. 

 
  The Geotechnical Consultant shall observe the moisture-conditioning and 

processing of the subgrade and fill materials and perform relative compaction 
testing of fill to determine the attained level of compaction.  The Geotechnical 
Consultant shall provide the test results to the owner and the Contractor on a routine 
and frequent basis. 
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1.3 The Earthwork Contractor 
 

The Earthwork Contractor (Contractor) shall be qualified, experienced, and 
knowledgeable in earthwork logistics, preparation and processing of ground to 
receive fill, moisture-conditioning and processing of fill, and compacting fill.  The 
Contractor shall review and accept the plans, geotechnical report(s), and these 
Specifications prior to commencement of grading.  The Contractor shall be solely 
responsible for performing the grading in accordance with the plans and 
specifications. 

 
  The Contractor shall prepare and submit to the owner and the Geotechnical 

Consultant a work plan that indicates the sequence of earthwork grading, the 
number of "spreads" of work and the estimated quantities of daily earthwork 
contemplated for the site prior to commencement of grading.  The Contractor shall 
inform the owner and the Geotechnical Consultant of changes in work schedules 
and updates to the work plan at least 24 hours in advance of such changes so that 
appropriate observations and tests can be planned and accomplished.  The 
Contractor shall not assume that the Geotechnical Consultant is aware of all grading 
operations. 

 
  The Contractor shall have the sole responsibility to provide adequate equipment 

and methods to accomplish the earthwork in accordance with the applicable grading 
codes and agency ordinances, these Specifications, and the recommendations in the 
approved geotechnical report(s) and grading plan(s).  If, in the opinion of the 
Geotechnical Consultant, unsatisfactory conditions, such as unsuitable soil, 
improper moisture condition, inadequate compaction, insufficient buttress key size, 
adverse weather, etc., are resulting in a quality of work less than required in these 
specifications, the Geotechnical Consultant shall reject the work and may 
recommend to the owner that construction be stopped until the conditions are 
rectified. 

 
 
2.0 Preparation of Areas to be Filled 
 

2.1 Clearing and Grubbing 
 

Vegetation, such as brush, grass, roots, and other deleterious material shall be 
sufficiently removed and properly disposed of in a method acceptable to the owner, 
governing agencies, and the Geotechnical Consultant. 

 
  The Geotechnical Consultant shall evaluate the extent of these removals depending 

on specific site conditions.  Earth fill material shall not contain more than 1 percent 
of organic materials (by volume).  No fill lift shall contain more than 5 percent of 
organic matter.  Nesting of the organic materials shall not be allowed. 

 
  If potentially hazardous materials are encountered, the Contractor shall stop work 
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in the affected area, and a hazardous material specialist shall be informed 
immediately for proper evaluation and handling of these materials prior to 
continuing to work in that area. 

 
  As presently defined by the State of California, most refined petroleum products 

(gasoline, diesel fuel, motor oil, grease, coolant, etc.) have chemical constituents 
that  are considered to be hazardous waste.   As such, the indiscriminate dumping 
or spillage of these fluids onto the ground may constitute a misdemeanor, 
punishable by fines and/or imprisonment, and shall not be allowed. 

 
2.2 Processing 
 

Existing ground that has been declared satisfactory for support of fill by the 
Geotechnical Consultant shall be scarified to a minimum depth of 6 inches.  
Existing ground that is not satisfactory shall be overexcavated as specified in the 
following section.  Scarification shall continue until soils are broken down and free 
of large clay lumps or clods and the working surface is reasonably uniform, flat, 
and free of uneven features that would inhibit uniform compaction. 

 
2.3 Overexcavation 
 

In addition to removals and overexcavations recommended in the approved 
geotechnical report(s) and the grading plan, soft, loose, dry, saturated, spongy, 
organic-rich, highly fractured or otherwise unsuitable ground shall be 
overexcavated to competent ground as evaluated by the Geotechnical Consultant 
during grading. 

 
2.4 Benching 
 

Where fills are to be placed on ground with slopes steeper than 5:1 (horizontal to 
vertical units), the ground shall be stepped or benched.  The lowest bench or key 
shall be a minimum of 15 feet wide and at least 2 feet deep, into competent material 
as evaluated by the Geotechnical Consultant.  Other benches shall be excavated a 
minimum height of 4 feet into competent material or as otherwise recommended by 
the Geotechnical Consultant.  Fill placed on ground sloping flatter than 5:1 shall 
also be benched or otherwise overexcavated to provide a flat subgrade for the fill.   

 
2.5 Evaluation/Acceptance of Fill Areas 
 

All areas to receive fill, including removal and processed areas, key bottoms, and 
benches, shall be observed, mapped, elevations recorded, and/or tested prior to 
being accepted by the Geotechnical Consultant as suitable to receive fill.  The 
Contractor shall obtain a written acceptance from the Geotechnical Consultant prior 
to fill placement.  A licensed surveyor shall provide the survey control for 
determining elevations of processed areas, keys, and benches. 
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3.0 Fill Material 
 

3.1 General 
 

Material to be used as fill shall be essentially free of organic matter and other 
deleterious substances evaluated and accepted by the Geotechnical Consultant prior 
to placement.  Soils of poor quality, such as those with unacceptable gradation, high 
expansion potential, or low strength shall be placed in areas acceptable to the 
Geotechnical Consultant or mixed with other soils to achieve satisfactory fill 
material. 

 
3.2 Oversize 
 

Oversize material defined as rock, or other irreducible material with a maximum 
dimension greater than 8 inches, shall not be buried or placed in fill unless location, 
materials, and placement methods are specifically accepted by the Geotechnical 
Consultant.  Placement operations shall be such that nesting of oversized material 
does not occur and such that oversize material is completely surrounded by 
compacted or densified fill.  Oversize material shall not be placed within 10 vertical 
feet of finish grade or within 2 feet of future utilities or underground construction. 

 
3.3 Import 
 

If importing of fill material is required for grading, proposed import material shall 
meet the requirements of Section 3.1.  The potential import source shall be given 
to the Geotechnical Consultant at least 48 hours (2 working days) before importing 
begins so that its suitability can be determined and appropriate tests performed. 

 
4.0 Fill Placement and Compaction 
 

4.1 Fill Layers 
 

Approved fill material shall be placed in areas prepared to receive fill (per 
Section 3.0) in near-horizontal layers not exceeding 8 inches in loose thickness.  
The Geotechnical Consultant may accept thicker layers if testing indicates the 
grading procedures can adequately compact the thicker layers.  Each layer shall be 
spread evenly and mixed thoroughly to attain relative uniformity of material and 
moisture throughout. 
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4.2 Fill Moisture Conditioning 
 

Fill soils shall be watered, dried back, blended, and/or mixed, as necessary to attain 
a relatively uniform moisture content at or slightly over optimum.  Maximum 
density and optimum soil moisture content tests shall be performed in accordance 
with the American Society of Testing and Materials (ASTM Test Method D1557). 

 
4.3 Compaction of Fill 

 
After each layer has been moisture-conditioned, mixed, and evenly spread, it shall 
be uniformly compacted to not less than 90 percent of maximum dry density 
(ASTM Test Method D1557).  Compaction equipment shall be adequately sized 
and be either specifically designed for soil compaction or of proven reliability to 
efficiently achieve the specified level of compaction with uniformity. 

 
4.4 Compaction of Fill Slopes 

 
In addition to normal compaction procedures specified above, compaction of slopes 
shall be accomplished by backrolling of slopes with sheepsfoot rollers at increments 
of 3 to 4 feet in fill elevation, or by other methods producing satisfactory results 
acceptable to the Geotechnical Consultant.  Upon completion of grading, relative 
compaction of the fill, out to the slope face, shall be at least 90 percent of maximum 
density per ASTM Test Method D1557. 

 
4.5 Compaction Testing 

 
Field-tests for moisture content and relative compaction of the fill soils shall be 
performed by the Geotechnical Consultant.  Location and frequency of tests shall 
be at the Consultant's discretion based on field conditions encountered.  
Compaction test locations will not necessarily be selected on a random basis.  Test 
locations shall be selected to verify adequacy of compaction levels in areas that are 
judged to be prone to inadequate compaction (such as close to slope faces and at 
the fill/bedrock benches). 

 
4.6 Frequency of Compaction Testing 

 
Tests shall be taken at intervals not exceeding 2 feet in vertical rise and/or 
1,000 cubic yards of compacted fill soils embankment.  In addition, as a guideline, 
at least one test shall be taken on slope faces for each 5,000 square feet of slope 
face and/or each 10 feet of vertical height of slope.  The Contractor shall assure that 
fill construction is such that the testing schedule can be accomplished by the 
Geotechnical Consultant.  The Contractor shall stop or slow down the earthwork 
construction if these minimum standards are not met.   

 
4.7 Compaction Test Locations 
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The Geotechnical Consultant shall document the approximate elevation and 
horizontal coordinates of each test location.  The Contractor shall coordinate with 
the project surveyor to assure that sufficient grade stakes are established so that the 
Geotechnical Consultant can determine the test locations with sufficient accuracy.  
At a minimum, two grade stakes within a horizontal distance of 100 feet and 
vertically less than 5 feet apart from potential test locations shall be provided. 

 
 
5.0 Subdrain Installation 
 
 Subdrain systems shall be installed in accordance with the approved geotechnical report(s), 

the grading plan.  The Geotechnical Consultant may recommend additional subdrains 
and/or changes in subdrain extent, location, grade, or material depending on conditions 
encountered during grading.  All subdrains shall be surveyed by a land surveyor/civil 
engineer for line and grade after installation and prior to burial.  Sufficient time should be 
allowed by the Contractor for these surveys. 

 
 
6.0 Excavation 
 
 Excavations, as well as over-excavation for remedial purposes, shall be evaluated by the 

Geotechnical Consultant during grading.  Remedial removal depths shown on geotechnical 
plans are estimates only.  The actual extent of removal shall be determined by the 
Geotechnical Consultant based on the field evaluation of exposed conditions during 
grading.  Where fill-over-cut slopes are to be graded, the cut portion of the slope shall be 
made, evaluated, and accepted by the Geotechnical Consultant prior to placement of 
materials for construction of the fill portion of the slope, unless otherwise recommended 
by the Geotechnical Consultant. 

 
 
7.0 Trench Backfills 
 

7.1 Safety 
 

The Contractor shall follow all OSHA and Cal/OSHA requirements for safety of 
trench excavations. 
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7.2 Bedding and Backfill 
 

All bedding and backfill of utility trenches shall be performed in accordance with 
the applicable provisions of Standard Specifications of Public Works Construction.  
Bedding material shall have a Sand Equivalent greater than 30 (SE>30).  The 
bedding shall be placed to 1 foot over the top of the conduit and densified by jetting.  
Backfill shall be placed and densified to a minimum of 90 percent of relative 
compaction from 1 foot above the top of the conduit to the surface. 

 
  The Geotechnical Consultant shall test the trench backfill for relative compaction.  

At least one test should be made for every 300 feet of trench and 2 feet of fill. 
 

7.3 Lift Thickness 
 

Lift thickness of trench backfill shall not exceed those allowed in the Standard 
Specifications of Public Works Construction unless the Contractor can demonstrate 
to the Geotechnical Consultant that the fill lift can be compacted to the minimum 
relative compaction by his alternative equipment and method. 

 
7.4 Observation and Testing 

 
The jetting of the bedding around the conduits shall be observed by the 
Geotechnical Consultant. 

 
 
 
 













Geotechnical Evaluation 12024.002 
Tentative Tract 37593, City of Riverside, California June 27, 2018 Revised July 31, 2018 

 

 

 
APPENDIX D 

 
GBA IMPORTANT INFORMATION ABOUT THIS 

GEOTECHNICAL ENGINEERING REPORT 
 



Geotechnical-Engineering Report
Important Information about This

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. 

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA) 
has prepared this advisory to help you – assumedly 
a client representative – interpret and apply this 
geotechnical-engineering report as effectively 
as possible. In that way, clients can benefit from 
a lowered exposure to the subsurface problems 
that, for decades, have been a principal cause of 
construction delays, cost overruns, claims, and 
disputes.  If you have questions or want more 
information about any of the issues discussed below, 
contact your GBA-member geotechnical engineer. 
Active involvement in the Geoprofessional Business 
Association exposes geotechnical engineers to a 
wide array of risk-confrontation techniques that can 
be of genuine benefit for everyone involved with a 
construction project. 

Geotechnical-Engineering Services Are Performed for 
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the specific 
needs of their clients. A geotechnical-engineering study conducted 
for a given civil engineer will not likely meet the needs of a civil-
works constructor or even a different civil engineer. Because each 
geotechnical-engineering study is unique, each geotechnical-
engineering report is unique, prepared solely for the client. Those who 
rely on a geotechnical-engineering report prepared for a different client 
can be seriously misled. No one except authorized client representatives 
should rely on this geotechnical-engineering report without first 
conferring with the geotechnical engineer who prepared it. And no one 
– not even you – should apply this report for any purpose or project except 
the one originally contemplated.

Read this Report in Full
Costly problems have occurred because those relying on a geotechnical-
engineering report did not read it in its entirety. Do not rely on an 
executive summary. Do not read selected elements only. Read this report 
in full.

You Need to Inform Your Geotechnical Engineer 
about Change
Your geotechnical engineer considered unique, project-specific factors 
when designing the study behind this report and developing the 
confirmation-dependent recommendations the report conveys. A few 
typical factors include: 
• the client’s goals, objectives, budget, schedule, and 
 risk-management preferences; 
• the general nature of the structure involved, its size,   
 configuration, and performance criteria; 
• the structure’s location and orientation on the site; and 
• other planned or existing site improvements, such as   
 retaining walls, access roads, parking lots, and    
 underground utilities. 

Typical changes that could erode the reliability of this report include 
those that affect:
• the site’s size or shape;
• the function of the proposed structure, as when it’s   
 changed from a parking garage to an office building, or   
 from a light-industrial plant to a refrigerated warehouse;
• the elevation, configuration, location, orientation, or   
 weight of the proposed structure;
• the composition of the design team; or
• project ownership.

As a general rule, always inform your geotechnical engineer of project 
changes – even minor ones – and request an assessment of their 
impact. The geotechnical engineer who prepared this report cannot accept 
responsibility or liability for problems that arise because the geotechnical 
engineer was not informed about developments the engineer otherwise 
would have considered. 

This Report May Not Be Reliable
Do not rely on this report if your geotechnical engineer prepared it:
• for a different client;
• for a different project;
• for a different site (that may or may not include all or a   
 portion of the original site); or 
• before important events occurred at the site or adjacent   
 to it; e.g., man-made events like construction or   
 environmental remediation, or natural events like floods,  
 droughts, earthquakes, or groundwater fluctuations.

Note, too, that it could be unwise to rely on a geotechnical-engineering 
report whose reliability may have been affected by the passage of time, 
because of factors like changed subsurface conditions; new or modified 
codes, standards, or regulations; or new techniques or tools. If your 
geotechnical engineer has not indicated an “apply-by” date on the report, 
ask what it should be, and, in general, if you are the least bit uncertain 
about the continued reliability of this report, contact your geotechnical 
engineer before applying it. A minor amount of additional testing or 
analysis – if any is required at all – could prevent major problems.

Most of the “Findings” Related in This Report Are 
Professional Opinions
Before construction begins, geotechnical engineers explore a site’s 
subsurface through various sampling and testing procedures. 
Geotechnical engineers can observe actual subsurface conditions only at 
those specific locations where sampling and testing were performed. The 
data derived from that sampling and testing were reviewed by your 
geotechnical engineer, who then applied professional judgment to 
form opinions about subsurface conditions throughout the site. Actual 
sitewide-subsurface conditions may differ – maybe significantly – from 
those indicated in this report. Confront that risk by retaining your 
geotechnical engineer to serve on the design team from project start to 
project finish, so the individual can provide informed guidance quickly, 
whenever needed. 



This Report’s Recommendations Are 
Confirmation-Dependent
The recommendations included in this report – including any options 
or alternatives – are confirmation-dependent. In other words, they are 
not final, because the geotechnical engineer who developed them relied 
heavily on judgment and opinion to do so. Your geotechnical engineer 
can finalize the recommendations only after observing actual subsurface 
conditions revealed during construction. If through observation your 
geotechnical engineer confirms that the conditions assumed to exist 
actually do exist, the recommendations can be relied upon, assuming 
no other changes have occurred. The geotechnical engineer who prepared 
this report cannot assume responsibility or liability for confirmation-
dependent recommendations if you fail to retain that engineer to perform 
construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk 
by having your geotechnical engineer serve as a full-time member of the 
design team, to: 
• confer with other design-team members, 
• help develop specifications, 
• review pertinent elements of other design professionals’    
 plans and specifications, and 
• be on hand quickly whenever geotechnical-engineering    
 guidance is needed. 
 
You should also confront the risk of constructors misinterpreting this 
report. Do so by retaining your geotechnical engineer to participate in 
prebid and preconstruction conferences and to perform construction 
observation.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift 
unanticipated-subsurface-conditions liability to constructors by limiting 
the information they provide for bid preparation. To help prevent 
the costly, contentious problems this practice has caused, include the 
complete geotechnical-engineering report, along with any attachments 
or appendices, with your contract documents, but be certain to note 
conspicuously that you’ve included the material for informational 
purposes only. To avoid misunderstanding, you may also want to note 
that “informational purposes” means constructors have no right to rely 
on the interpretations, opinions, conclusions, or recommendations in 
the report, but they may rely on the factual data relative to the specific 
times, locations, and depths/elevations referenced.  Be certain that 
constructors know they may learn about specific project requirements, 
including options selected from the report, only from the design 
drawings and specifications. Remind constructors that they may 

perform their own studies if they want to, and be sure to allow enough 
time to permit them to do so. Only then might you be in a position 
to give constructors the information available to you, while requiring 
them to at least share some of the financial responsibilities stemming 
from unanticipated conditions. Conducting prebid and preconstruction 
conferences can also be valuable in this respect. 

Read Responsibility Provisions Closely
Some client representatives, design professionals, and constructors do 
not realize that geotechnical engineering is far less exact than other 
engineering disciplines. That lack of understanding has nurtured 
unrealistic expectations that have resulted in disappointments, delays, 
cost overruns, claims, and disputes. To confront that risk, geotechnical 
engineers commonly include explanatory provisions in their reports. 
Sometimes labeled “limitations,” many of these provisions indicate 
where geotechnical engineers’ responsibilities begin and end, to help 
others recognize their own responsibilities and risks. Read these 
provisions closely. Ask questions. Your geotechnical engineer should 
respond fully and frankly.

Geoenvironmental Concerns Are Not Covered
The personnel, equipment, and techniques used to perform an 
environmental study – e.g., a “phase-one” or “phase-two” environmental 
site assessment – differ significantly from those used to perform 
a geotechnical-engineering study. For that reason, a geotechnical-
engineering report does not usually relate any environmental findings, 
conclusions, or recommendations; e.g., about the likelihood of 
encountering underground storage tanks or regulated contaminants. 
Unanticipated subsurface environmental problems have led to project 
failures. If you have not yet obtained your own environmental 
information, ask your geotechnical consultant for risk-management 
guidance. As a general rule, do not rely on an environmental report 
prepared for a different client, site, or project, or that is more than six 
months old.

Obtain Professional Assistance to Deal with Moisture 
Infiltration and Mold
While your geotechnical engineer may have addressed groundwater, 
water infiltration, or similar issues in this report, none of the engineer’s 
services were designed, conducted, or intended to prevent uncontrolled 
migration of moisture – including water vapor – from the soil through 
building slabs and walls and into the building interior, where it can 
cause mold growth and material-performance deficiencies. Accordingly, 
proper implementation of the geotechnical engineer’s recommendations 
will not of itself be sufficient to prevent moisture infiltration. Confront 
the risk of moisture infiltration by including building-envelope or mold 
specialists on the design team. Geotechnical engineers are not building-
envelope or mold specialists.

Copyright 2016 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly 
prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission 
of GBA, and only for purposes of scholarly research or book review. Only members of GBA may use this document or its wording as a complement to or as an element of a report of any 

kind. Any other firm, individual, or other entity that so uses this document without being a GBA member could be committing negligent

Telephone: 301/565-2733
e-mail: info@geoprofessional.org   www.geoprofessional.org
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1.0 INTRODUCTION 
 
1.1 Authorization 

Leighton and Associates, Inc. (Leighton) performed a Phase I Environmental Site 
Assessment (ESA) of Tracts 32301 and 32302, for the proposed residential 
development consisting of 3 parcels totaling 19.95 acres located south of Lurin 
Avenue east and west of Wood Road in the City of Riverside, California (subject 
site – Figure 1) in accordance with the authorization of Coastal Commercial 
Properties (Coastal).   
 

1.2 Purpose 

The purpose of the Phase I ESA was to identify, to the extent feasible and 
pursuant to the processes prescribed in ASTM International (ASTM) E1527-13, 
recognized environmental conditions (RECs), historical RECs (HRECs), or 
controlled RECs (CRECs) in connection with the subject site.   
 
• RECs are defined, according to ASTM E1527-13 as “the presence or likely 

presence of any hazardous substances or petroleum products in, on, or at a 
property: (1) due to any release to the environment; (2) under conditions 
indicative of a release to the environment; or (3) under conditions that pose a 
material threat of a future release to the environment.  De minimis conditions 
are not RECs.”  

 
• HRECs are defined, according to ASTM E1527-13 as “a past release of any 

hazardous substances or petroleum products that has occurred in connection 
with the property and has been addressed to the satisfaction of the applicable 
regulatory authority or meeting unrestricted use criteria established by a 
regulatory authority, without subjecting the property to any required controls.” 

 
• CRECs are defined, according to ASTM E1527-13 as “a REC resulting from a 

past release of hazardous substances or petroleum products that has been 
addressed to the satisfaction of the applicable regulatory authority, with 
hazardous substances or petroleum products allowed to remain in place 
subject to the implementation of required controls.” (ASTM E1527-13, 2013). 
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1.3 Scope of Work 

The scope of work was performed in accordance with Leighton’s proposal, dated 
May 16, 2018, and included the following tasks: 
 

• A reconnaissance-level visit of the subject site for evidence of the release(s) 
of hazardous materials and petroleum products and to assess the potential 
for onsite releases of hazardous materials and petroleum products; 

• Records review (including review of previous environmental reports, selected 
governmental databases, and historical review); 

• Interviews; and 

• Preparation of a report presenting our findings. 
 

1.4 Significant Assumptions 

Leighton assumes that the purpose of this Phase I ESA is to provide appropriate 
inquiry into the previous ownership and use of the subject site so that the Client 
may qualify for the Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA) landowner liability protections as defined in CERCLA, 42 
USC §9601(35)(B).  Leighton also assumes that the information provided by the 
Client and its agents, regulatory database provider, and regulatory agencies is 
true and reliable. 
 

1.5 Limitations and Exceptions 

Leighton performed the Phase I ESA in conformance with the scope and 
limitations of ASTM Practice E1527-13 of the subject site.  Other than the non-
scope items shown in Section 1.6 that were not applicable, there were no 
exceptions to, or deletions from, this practice.   
 
Property specific activities performed by Leighton and information collected 
regarding these activities are summarized in the following sections.  The findings 
of this Phase I ESA are presented in Section 7.0.  Opinions, and conclusions 
drawn by Leighton, based on the information collected as part of the Phase I 
ESA, are presented in Sections 8.0 and 9.0, respectively.  References are 
included as Appendix A.  Site Photographs are presented in Appendix B.  The 
Environmental Radius Report is included as Appendix C.  Regulatory records 
requests and responses are included as Appendix D.  Historical documentation is 
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provided in Appendix E.  The Geoprofessional Business Association (GBA) 
Geoenvironmental Report informational guide is provided in Appendix F.   
 
This Phase I ESA was conducted in a manner consistent with the level of care 
and skill ordinarily exercised by members of the profession currently practicing in 
the same locality under similar conditions.  
 
The observations and conclusions presented in this report are professional 
opinions based on the scope of activities, work schedule, and information 
obtained through the Phase I ESA described herein.  Opinions presented herein 
apply to property conditions existing at the time of our study and cannot 
necessarily be taken to apply to property conditions or changes that we are not 
aware of or have not had the opportunity to evaluate.  It must be recognized that 
conclusions drawn from these data are limited to the amount, type, distribution, 
and integrity of the information collected at the time of the investigation, and the 
methods utilized to collect and evaluate the data.  Although Leighton has taken 
steps to obtain true copies of available information, we make no representation 
or warranty with respect to the accuracy or completeness of the information 
provided by others. 
 
This practice does not address whether requirements in addition to all 
appropriate inquiry have been met in order to qualify for the landowner liability 
protections including the continuing obligation not to impede the integrity and 
effectiveness of activity and use limitations, or the duty to take reasonable steps 
to prevent releases, or the duty to comply with legally required release reporting 
obligations.  Users should also be aware that there are likely to be other legal 
obligations with regard to hazardous substances or petroleum products 
discovered on the subject site that are not addressed in this practice and that 
may pose risks of civil and/or criminal sanctions for non-compliance. 
 

1.6 Special Terms and Conditions 

The scope of work for this Phase I ESA did not include non-scope considerations, 
such as, but not limited to, those listed in Section 13 of ASTM E1527-13.  The 
scope of work for this Phase I ESA did not include non-scope items such as 
testing of electrical equipment for the presence of polychlorinated biphenyls 
(PCBs) or collection of other environmental samples, such as, soil, air, water, 
building materials, paint or other media; assessment of natural hazards such as 
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naturally occurring asbestos, radon gas, methane gas, or mold; assessment of the 
potential presence of radionuclides, biological agents, or lead in drinking water; 
assessment of indoor air quality (such as vapor intrusion assessment); or 
assessment of nonchemical hazards such as the potential for damage from 
earthquakes or floods, or the presence of endangered species or wildlife habitats.  
This Phase I ESA also did not include an extensive assessment of the 
environmental compliance status of the subject site or of businesses operating at 
the subject site, or a health-based risk assessment. 
 

1.7 User Reliance 

This report is for the exclusive use of Coastal Commercial and their lender.  Use 
of this report by any other party shall be at such party’s sole risk.   
 

1.8 Important Information about Geoenvironmental Reports 

Coastal Commercial is referred to Appendix F regarding important information 
provided by Geoprofessional Business Association (GBA) on geoenvironmental 
studies and reports. 
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2.0 SITE DESCRIPTION 
 

2.1 Location and Legal Description 

The subject site is located on the south of Lurin Avenue and east and west of Wood 
Road in the Riverside County, California (Figure 1).  The Riverside County 
Assessor’s office identifies the subject site as Assessor Parcel Numbers (APNs) 
APNs 266-100-010-0, 266-100-011-1 and 266-140-001-06.  No addresses are, or 
have been, associated with the subject site. 
 

2.2 Subject Site Vicinity General Characteristics 

The subject site vicinity is primarily vacant, undeveloped land and residential 
housing. 
 

2.3 Current Use of the Subject Site 

The subject site currently consists of 19.95 acres of vacant land that is divided into 
three parcels (Photos 1 through 20, Appendix B).  The western half of the subject 
site consists of two parcels: 266-100-010-0 and 266-140-001-06 and is located 
west of Wood Road. The eastern half of the subject site consists of a single 
parcel: 266-100-011-1 and is located east of Wood Road (Figure 1).  
 

2.4 Descriptions of Structures, Roads and Other Improvements  

Two paved roads are present on the western half of the subject site. The western 
half of the subject site also appears to have been graded for residential 
development.  Cinderblock walls are present along the eastern and western edges 
of the western half of the subject site.  The eastern half of the site does not appear 
to have been graded: 

Natural Gas:    Riverside Public Utilities 
Source of Potable Water:  Western Municipal Water District (WMWD) 
Electric:    Riverside Public Utilities 
Sewage Disposal:   WMWD  
 

2.5 Current Uses of Adjoining Properties 

The properties surrounding the subject site to the north and south are residential 
and vacant.  The properties adjacent to the east and west are vacant..   
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3.0 USER PROVIDED INFORMATION 
 
The user of this Phase I ESA is identified as Coastal Commercial Properties as a part of 
the ASTM E1527-13 process, Mr. Brett Crowder, President of Coastal Commercial 
Properties, completed a questionnaire regarding the subject site.  A copy of this 
questionnaire is provided in Appendix E.   
 
3.1 Environmental Liens or Activity and Use Limitations 

Mr. Crowder stated that he is unaware of environmental liens or activity and use 
limitations in connection with the subject site. 

 
3.2 Specialized Knowledge 

Mr. Crowder stated that he does not have specialized knowledge or experience 
related to the subject site. 

 
3.3 Commonly Known or Reasonably Ascertainable Information 

Mr. Crowder stated that the subject site was previously used for agriculture but 
he is unaware of any specific chemicals that are or were present at the subject 
site.  Mr. Crowder is unaware of any spills that may have occurred at the subject 
site.  Mr. Crowder is unaware of environmental cleanups that may have occurred 
at the subject site. 

 
3.4 Valuation Reduction for Environmental Issues 

Mr. Crowder stated that the purchase price being paid for this property 
reasonably reflects its fair market value. 

 
3.5 Owner, Property Manager, and Occupant Information 

Mr. Crowder stated that the current owners of the property are Jeffery D.S. Lee 
and Jane Fu-Mei Lee; however the site contact is a Mr. Raffaele Suprano.  An 
owner questionnaire was forwarded to Mr. Suprano; the information provided by 
Mr. Suprano is described in Section 6.0. 

 
3.6 Reason for Performing Phase I ESA 

Mr. Crowder stated that the reason for the phase is that the subject property is 
going to be developed for residential use. 

 



Phase I Environmental Site Assessment Project No. 12024.001 
Residential Development Tracts 32301 and 32302 July 11, 2018 

- 7 - 

3.7 Other 

Mr. Crowder stated that a mitigated negative declaration was previously prepared 
for the subject site but no development ever took place. 
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4.0 RECORDS REVIEW 
 
4.1 Physical Setting Source(s) 

Leighton reviewed pertinent maps and readily available literature for information 
on the physiography and hydrogeology of the subject site.  A summary of this 
information is presented in the following subsections. 
 
4.1.1 Topography 

The subject site is located in Sections 29 and 30 of Township 3 South, 
Range 4 West of the San Bernardino Baseline and Meridian.  Topographic 
map coverage of the site vicinity is provided by the United States 
Geological Survey (USGS) Riverside East (2012) and Steele Peak (2012) 
7.5-minute quadrangles.  The elevation of the property ranges from 
approximately 1,700 feet above mean sea level (msl) on the east side to 
approximately 1,740 on the northwest corner.  The topography slopes to 
the southeast. 
 

4.1.2 Surface Water 

Surface water was not observed on the subject site.  A small intermittent 
stream is depicted near the southwest corner of the subject site.   
 

4.1.3 Geology and Soils 

The subject site is located within the Perris Block of the Peninsular 
Ranges Geomorphic Province, a tectonic region bounded by Cucamonga-
Sierra Madre fault and the San Gabriel/San Bernardino Mountains to the 
north, the San Jacinto fault to the east and the Elsinore and Chino faults to 
the west.  The block is characterized by relatively shallow alluvial basins 
and low seismic activity in comparison with the surrounding regions.  The 
subject site is underlain by the Cretaceous aged Val Verde Tonalite 
(Morton and Cox, 2001).  A Cretaceous aged hornblende gabbro crops 
out in the northwestern portion of the subject site (Morton and Cox, 
2001a).  Surface soils in the vicinity of the subject site consist of soils 
derived from the weathered local granitic rock.   
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4.1.4 Hydrogeology 

The subject site is situated on a bedrock high between the Upper Santa 
Ana Valley Hydrologic Area, Riverside-Arlington and Temescal Subbasins 
on the west and the San Jacinto Basin on the east.  No significant 
quantities of groundwater are mapped in the vicinity of the subject site 
(DWR, 2016). 
 

4.1.5 Oil and Gas Fields 

On July 9, 2018, Leighton reviewed the California Department of 
Conservation, Division of Oil, Gas, and Geothermal Resources, Online 
Mapping System.  Evidence of oil wells or oil field-related facilities was not 
indicated on the subject site or adjacent properties. 
 

4.2 Standard Environmental Record Sources 

A search of selected government databases was conducted by Leighton using the 
GeoSearch Radius Report environmental database report system.  Details and 
descriptions of the database search are provided in the GeoSearch report.  The 
report meets the government records search requirements of ASTM E1527-13 
Standard Practice for Environmental Property Assessments: Phase I 
Environmental Property Assessment Process. The database listings were 
reviewed within the specified radii established by the ASTM E1527-13.  A copy of 
this report is included in Appendix C.  
 
4.2.1 Subject Property 

The subject site was identified in the GeoSearch database report under 
the Enforcement and Compliance History Online.  The listing appears to 
relate to a National Pollution Discharge Elimination System permit that 
was issued during the grading of the western portion of the subject site.  
No air or water quality violations were reported for the last twelve quarters.  
 

4.2.2 Offsite 

The database search results for offsite properties, including those found 
within the “orphaned” unmapped listings, with potential to adversely 
impact the subject site are listed in the table below: 
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Table 1 - Databases Searched 

Database Search Distance 
(radius) Properties Identified 

Federal NPL List 1.0-mile No 

Delisted NPL List 1.0-mile No 
Federal CERCLIS List 0.5-mile No 

CERCLIS – No Further Action 0.5-mile No 
CORRACTS 1.0-mile No 

Federal RCRA TSDF List 0.5-mile No 
RCRA Generators List 0.25-mile No 
US ENG Controls List 0.5-miles No 
US INST Controls List 0.5-mile No 

US Brownfields 0.5-mile No 
Historic CAL-Sites 1.0-mile No 

SWRCY 0.5-mile No 
Response 1.0-mile No 
Envirostor 1.0-mile No 

FUDS 1.0-mile No 

SCH 0.25-mile No 
SWL Facilities 0.5-mile No 
LUST Facilities 0.5-mile No 
CAL FID UST 0.25-mile No 

SLIC 0.5-mile No 
UST 0.25-mile No 

Historical UST 0.25-mile No 
AST 0.25-mile No 

SWEEPS UST 0.25-mile No 
Riverside County DL 0.25-mile No 

DEED 0.5-mile No 
VCP 0.5-mile No 

CLEANERS 0.25-mile No 

Indian RESERV 1.0-mile No 

Indian LUST 0.5-mile No 

Indian UST 0.25-mile No 
See GeoSearch® Radius Report (Appendix C) for list of acronyms and data sources 
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Information in the environmental database report was reviewed for 
facilities of potential environmental concern to the subject site.  The State 
Water Resources Control Board (SWRCB) Geotracker website and the 
Department of Toxic Substance Control (DTSC) Envirostor website were 
used to supplement the information in the database report.  
 
The listings in the database report were reviewed and not interpreted to 
represent an adverse effect to the subject site at the time this report was 
prepared based on one or more of the following: 

 
• Nature of the database listing and not appearing on a database that 

reports unauthorized releases of hazardous substances;  
• Reported regulatory agency status (example Case Closed);  
• Reported nature of the case (soil contamination only);  
• Distance of the facility to the subject site; and/or 
• Location of the facility with respect to anticipated groundwater flow 

direction. 
 
Orphan Sites: Orphan sites are properties without a complete street 
address and therefore cannot be readily located on a map.  Orphan sites 
were not listed on the near the subject site. 

 
Unmapped Listings: Unmapped listings were not reported 
 

4.2.3 Vapor Encroachment 

Leighton reviewed the Vapor Encroachment Screening Methodology for a 
Tier 1 Vapor Encroachment Survey (VES) according to the ASTM E2600-
10 Standard for Assessment of Vapor Encroachment into Structures on 
Property involved in Real Estate Transactions.  Based on information 
gathered from the Radius Report, there are no offsite database listings 
with the potential to negatively impact the subject site near the subject 
site; therefore, vapor encroachment is not considered a REC.   
 

4.2.4 Regulatory Agency Contacts 

Regulatory agencies such as the Riverside County Department of 
Environmental Health and the Regional Water Quality Control Board do 
not store records by APNs and require an address when requesting 
records.  No addresses are, or have been, associated with the subject 
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site therefore requests to these agencies are not warranted.  It has also 
been Leighton’s experience that the Department of Toxic Substances 
Control is unable to locate files that do not have an associated address.  
On July 10, 2018, Leighton requested regulatory records for the APN 
associated with the subject site.  The following agencies were contacted: 

• Department of Toxic Substances Control (DTSC) – Cypress and 
Chatsworth Divisions; 

• National Pipeline Mapping System (NPMS); 
• South Coast Air Quality Management District (SCAQMD) 
• Riverside County Department of Building and Safety (RCDBS) 

 
A response from the Cypress DTSC office and the RCDBS has not been 
received as of the date of this report.  If the information received from the 
DTSC significantly alters the findings of this report the revised findings will 
be forwarded in an addendum to this report.   
 
Leighton also researched the DTSC’s Envirostor and the State Water 
Resources Control Board’s Geotracker on line databases for listings of 
environmental significance located on or adjacent to the subject site.  The 
databases show listings geographically on an interactive map so that 
addresses are not required in order to research a site.  No onsite or 
adjacent listings were found on either the Envirostor or Geotracker 
databases. 
 
Records were not found at the remaining agencies contacted. Copies of 
records requests are provided in Appendix D. 
 
Radon 
 
The State of California conducts ongoing radon monitoring in the state.  
The results of the survey indicate that of the 11 indoor air samples 
collected from zip code 92508, the nearest zip code to the subject 
site,  none of the 11 samples contained radon concentrations greater than 
the U. S. EPA radon action level of 4 pCi/l of air.  Therefore, the potential 
for elevated radon levels at the subject site appears to be low. 
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4.2.5 Other Reports 

Leighton was not provided with additional reports to review regarding the 
subject site.   
 

4.3 Historical Use Information on the Property 

Leighton reviewed selected historical information on the subject site.  These 
references were reviewed for evidence of activities, which would suggest the 
presence of hazardous substances at the subject site and to evaluate the 
potential for the subject site to be impacted by offsite sources of contamination.  
The following paragraphs are a chronological summary of the review.  

4.3.1 Aerial Photographs 

Historical aerial photographs were reviewed for information regarding past 
subject site uses.  Aerial photographs dated 1938, 1948, 1952, 1962, 1966, 
1974, 1980, 1985, 1994, 2002, 2004, 2005, 2006, 2009, 2010, 2012, 2014, 
and 2016 were reviewed. References are provided in Appendix A and 
copies of the aerial photographs are included in Appendix E.  

In the 1938, 1948, 1952, 1962, and 1966 aerial photographs the subject 
site appears to be vacant land.  The properties surrounding the subject site 
were also vacant land until 1966 when an orchard was planted on the 
parcel adjacent to the west.  Wood Road is visible dividing the subject site.  
Lurin Avenue is visible adjacent to the north of the subject site.   

In the 1974, 1980, and 1985 aerial photographs, the subject site does not 
appear to have changed significantly.  The surrounding parcels to the south 
have been developed for residential use.  To the north agricultural 
development (orchards) appears to have increased between the 1974 and 
1985 aerial photographs.  

In the 1994, 2002, 2004, and 2005 aerial photographs, the subject site does 
not appear to have changed significantly with the exception that it appears 
to have been plowed or disked.  Between 1994 and 2005 the level of 
residential development south of the subject site appears to have increased 
while the agriculture to the north of the subject site has decreased to the 
point where no orchards are visible by 2002.   
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In the 2006, aerial photograph, the subject site has not changed 
significantly.  To the north, much of the land that had been occupied by 
orchards is now developed for residential use.  The surrounding parcels do 
not appear to have changed significantly.   

In the 2009, 2010, 2012, 2014 and 2016 aerial photographs, the western 
portion of the subject site appears to have been graded with lots for 
residential development.  Beginning in 2010, two roads appear to have 
been paved on the subject site.  The roads do not appear to have been 
connected to any other city roads.  No significant changes were observed 
on the subject site or adjacent sites after 2010.  The subject site and 
adjacent properties appear in their present day configuration in the 2016 
aerial photograph.   

4.3.2 Historical Topographic Maps 

Historical topographic maps were reviewed to obtain information regarding 
past site uses.  Topographic map coverage of the site vicinity is provided by 
“Elsinore, California” 30-minute Quadrangle (1901), “Riverside, California” 
15-minute Quadrangle (1901 and 1942) “Steele Peak, California” 7.5-
minute Quadrangle (1953, 1967, 1973, 1978, and 2012), “Riverside East, 
California” 7.5-minute Quadrangle (1967, 1973, 1980, and 2012).  
References are provided in Appendix A and a copy of the report is included 
in Appendix E.  

Elsinore and Riverside 1901:  Structures, tanks, or wells are not depicted 
on the subject site.  A north-trending dirt road divides the subject site 
roughly in half.  The eastern and western portions of the subject site consist 
of vacant land.  A southeast trending road is depicted adjacent to the 
southwest corner of the subject site.    

Riverside 1942:  Structures, tanks, or wells are not depicted the subject 
site.  Wood Drive and Lurin Avenue are depicted on the map but are 
unnamed.  The area of Woodcrest is depicted to the north of the subject 
site.  Van Buren Avenue is also depicted to the north of the subject site. 

Steele Peak 1953:  Structures, tanks, or wells are not depicted on the 
subject site.  The northern portion of the site is not depicted on the Steele 
Peak Quadrangle.  Several small structures are depicted scattered along 
Wood Road and Mariposa Avenue south of the subject site.   
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Steele Peak and Riverside East 1967:  Structures, tanks, or wells are not 
depicted on the subject site.  The subject site does not appear to have 
changed significantly.  Agriculture is depicted on the Riverside East 
quadrangle north of Lurin Avenue and east and west of the subject site.   

Steele Peak and Riverside East 1973:  Significant changes are not 
depicted on the subject site or adjacent properties.  Agriculture is no longer 
depicted north of Lurin Avenue on the Riverside East quadrangle. 

Steele Peak 1978 and Riverside East 1980:  Significant changes are not 
depicted on the subject site or adjacent properties.  Agriculture is again 
depicted north of Lurin Avenue.  The level of residential development has 
also increased. 

Steele Peak and Riverside East 2012:  Significant changes are not 
depicted on the subject site or adjacent properties.  No residential 
structures or agriculture are depicted on the map. 

4.3.3 Fire Insurance Maps 

Fire insurance maps, maps, are detailed city plans showing building 
footprints, construction details, use of structure, street address, etc.  The 
maps were designed to assist fire insurance agents in determining the 
degree of hazard associated with a particular property.  Sanborn Maps 
were produced from approximately 1867 to the present for commercial, 
industrial, and residential sections of approximately 12,000 cities and 
towns in the United States. 

Based on the rural nature of the subject site there is a very low probability 
that fire insurance maps would be available for the subject site. 

4.3.4 Historical City Directories 

City Directories have been published for cities and towns across the US 
since the 1700s.  Originally a list of residents, the City Directory developed 
into a tool for locating individuals and businesses in particular.  For each 
street address listed, the directory recorded the name of the resident or 
business that operated from this addresses.  While City Directory 
coverage is usually comprehensive for major cities, it may be sporadic for 
rural areas and small towns.  The purpose of the City Directory research 
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was to attempt to determine the businesses that were historically located 
at the subject site and adjacent addresses. 
 
Leighton reviewed the GeoSearch City Directory Abstract dated June 21, 
2018 (Appendix E).  Records were reviewed for Lurin Avenue and Wood 
Road from 1971 to 2016 at approximate 5-year intervals.  The subject site 
and the adjacent properties were not listed in the City Directory Report.  
Listings of environmental concern were not identified.  

4.3.5 Building Permits 

Historical structures were not identified on the subject site.  A 
representative from RCDBS contacted Leighton to indicate that the permit 
records available for the subject site pertained to rough grading plans for 
Tracts 32301 and 32302 and did not include historical building permits.   
 

4.3.6 Summary of Historical Land Use 

Based on historical records, land usage is summarized as follows: 
 

Time Period Land Usage Reference 

Prior to 1901 Unknown None Available 
Approximately 1901 to 
approximately 2006 

Vacant  Topographic Maps 
Aerial Photographs 

Approximately 2009 to 
present 

Graded for 
residential use 

Topographic Maps 
Aerial Photographs 
Site Reconnaissance 
User and Owner 
Questionnaires 
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5.0 SITE RECONNAISSANCE 
 

5.1 Methodology and Limiting Conditions 

On June 11, 2018, Jeffery DeLand, a representative of Leighton conducted a 
reconnaissance–level assessment of the subject site.  The property 
reconnaissance consisted of observing and documenting existing conditions of 
the subject site and nature of the neighboring development within 0.25-miles of 
the subject site.  Photographs of the subject site are presented in Appendix B 
and their view directions are noted on Figure 2.  Items noted during the property 
reconnaissance are also depicted on Figure 2. 
 

5.2 General Property Setting 

The subject site currently consists of 19.95 acres of partially undeveloped land that 
is divided into two portions by Wood Road (Photos 1 through 20, Appendix B).  
The portion of the site west of Wood Road appears to have been graded for 
residential development (Photos 13 through 20, Appendix B).  Two asphalt roads 
are also present on the western portion of the subject site (Photos 12 through 16, 
Appendix B).  Two cinder block walls are also present along the eastern and 
western edges of the western portion of the subject site (Photos 11, 13, 15, 18, 
and 19, Appendix B).  The eastern portion of the subject site is vacant and 
unimproved.  Properties adjacent to the south and north across Lurin Avenue are 
developed for residential use.  The parcels east and west of the subject site are 
vacant. 
 

5.3 Exterior and Interior Observations 

5.3.1 Hazardous Substances, Drums, and Other Chemical Containers 

Hazardous substances, drums, or other chemical containers were not 
observed on the subject site.   
 

5.3.2 Storage Tanks 

Evidence of underground storage tanks (USTs) (such as vent lines, fill or 
overfill ports) was not observed on the subject site.   
 

5.3.3 Polychlorinated Biphenyls (PCBs) 

PCBs were once used as industrial chemicals whose high stability 
contributed to both their commercial usefulness and their long-term 
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deleterious environmental and health effects.  PCBs can be present in 
coolants or lubricating oils used in older electrical transformers, hydraulic 
systems, and other similar equipment.  In 1979, the USEPA generally 
prohibited the domestic manufacture of PCBs in electrical capacitors, 
electrical transformers, vacuum pumps, hydraulic pumps, and gas turbines.  
 
Transformers were not observed on the subject site.  
 

5.3.4 Waste Disposal 

The subject site is not currently occupied.   
 

5.3.5 Dumping 

A small pile of dumped concrete debris was observed on the eastern 
portion of the subject site (Photo 3, Appendix B, and Figure 2).  A small 
pile of structural steel debris was observed on the western portion of the 
subject site (Photo 13, Appendix B). 
 

5.3.6 Pits, Ponds, Lagoons, Septic Systems, Wastewater, Drains, Cisterns, and 
Sumps 

Evidence of pits, ponds, lagoons, septic systems, wastewater, drains, 
sumps, and cisterns was not observed on the subject site. 
 

5.3.7 Pesticide Use 

Pesticides and pesticide use was not observed on the subject site. 
 

5.3.8 Staining, Discolored Soils, Corrosion 

Areas of stained soil were not observed at the subject site.  
 

5.3.9 Stressed Vegetation 

Stressed vegetation was not observed on the subject site.  
  

5.3.10 Unusual Odors 

Unusual odors were not detected on the subject site. 
 

5.3.11 Onsite Wells 

Wells were not observed on the subject site.  
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5.3.12 Other Observations 

No other items of environmental importance were observed on the subject 
site.   
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6.0 INTERVIEWS 
 
Leighton conducted interviews with persons having knowledge of current or past subject 
site usage.  Interviews were conducted either orally or in the form of a written 
questionnaire.   
 
6.1 Interview with Owners 

The owners of the subject site are listed as Jeffrey D.S. Lee and Jane Fu-Mei 
Lee.  The Interview form was filled out by a Mr. Raffaele Suprano, the seller’s 
representative. 
 

6.2 Interview with Site/Property Manager 

Mr. Suprano stated that the subject is raw land with no previous use or 
development.  Mr. Suprano stated that the land was previously owned by the 
R.C. Hobbs Company.  The subject site is surrounded on all sides by residential 
development.  Mr. Suprano answered “unknown” to all questions regarding past 
chemical use at the subject site or other questions of an environmental nature. 
 

6.3 Interviews with Occupants 

The subject site is unoccupied therefore there were no occupants to interview. 
 

6.4 Interviews with Local Government Officials 

Leighton did not interview employees with local government agencies to request 
information regarding historic and current uses of the subject site with the 
exception of those noted in Section 4. 
 

6.5 Interviews with Others 

Leighton did not conduct additional interviews for this Phase I ESA.   
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7.0 FINDINGS 
 
Leighton and Associates, Inc. (Leighton) performed Phase I ESA Report of the proposed 
residential development, Tract Nos. 32301 and 32302, Assessor Parcel Numbers 266-
100-010, -011, and 266-140-001 located east and west of Wood Road and south of Lurin 
Avenue in the City of Riverside, California in accordance with Coastal Commercial’s 
authorization.  
 
7.1 Onsite 

Historically, the subject site has been vacant land.  The subject site currently 
consists of 19.95 acres of vacant land that is divided into two portions (Photos 1 
through 20, Appendix B).  The western portion consists of APNs 266-100-010 
and 266-100-011 and is located west of Wood Road and south of Lurin Avenue.  
The eastern portion consists of the APN 266-140-001, located east of Wood 
Road and south of Lurin Avenue.   
 
Hazardous substances, drums, or other chemical containers were not observed 
on the subject site.  Evidence of underground storage tanks (USTs) (such as 
vent lines, fill or overfill ports) was not observed on the subject site.  
 
A small pile of concrete fragments was observed on the east side of the subject 
site (Photo 3, Appendix B, and Figure 2).  A small pile of structural steel debris 
was also observed on the western portion of the subject site (Photo 13, 
Appendix B, and Figure 2). 
 
A search of selected government databases was conducted by Leighton using 
the GeoSearch Radius Report environmental database report system.  Details of 
the database search along with descriptions of each database researched are 
provided in the GeoSearch database report.  The report meets the government 
records search requirements of ASTM E1527-13 Standard Practice for 
Environmental Property Assessments: Phase I ESA Environmental Property 
Assessment Process.  The database listings were reviewed within the specified 
radii established by the ASTM E1527-13.  The subject site was listed in the 
database report for having a National Pollution Discharge Elimination System 
permit during the grading of the western portion of the subject site.  No violations 
or enforcements were listed for the subject site. 
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7.2 Offsite 

Historically, the adjacent properties were residential, agricultrual, or vacant native 
land.  The subject site is bordered by Lurin Avenue, residential properties, and 
vacant land to the north.  Vacant land borders the subject site to the east and 
west.  Newsome Road borders the eastern portion of the subject site to the south 
followed by residential properties and vacant land.  The western portion of the 
subject site is bordered by residential properties.   
 
Surrounding properties of environmental concern were identified in the 
GeoSearch Radius Report.  Based on GeoSearch’s Radius Report and Records 
reviewed on Geotracker and Envirostor, these properties do not appear to have 
the potential to adversely affect the subject site.   
 

7.3 Data Gaps 

Data gaps were identified by Leighton: 

• Historical records prior to 1901 were not available.  It is Leighton’s opinion 
that this data gap is not significant to identifying recognized environmental 
conditions on the subject site. 

• A response from the Cypress or Chatsworth offices of the DTSC has not 
been received as of the date of this report.  Leighton will forward any 
received response altering the conclusions and recommendations of this 
report in an addendum letter.   

It is Leighton’s opinion that due to the subject sites history of being native or 
vacant land; these data gaps are not significant to identifying recognized 
environmental conditions on the subject site. 
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8.0 OPINION 
 
8.1 Onsite 

Leighton understands that the intended use of the subject site is for a residential 
development.  It is Leighton’s opinion that no RECs, CRECs or HRECs were 
identified for the subject site.   
 

8.2 Offsite 

No offsite RECs, HRECs, or CRECs were identified that would negatively impact 
the subject site. 
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9.0 CONCLUSIONS 
 
We have performed a Phase I ESA in conformance with the scope and limitations of 
ASTM E1527-13 for APNs 266-100-010, 266-100-011, and 266-140-001, Tracts 32301 
and 32302, for the property located east and west of Wood Road and south of Lurin 
Avenue in the City of Riverside, California.  Exceptions to, or deletions from, this practice 
are described in Section 1.5 of this report.  This assessment has revealed no evidence 
of RECs, HRECs, or CRECs in connection with the subject site. 
 
In general, observations should be made during future property development for areas 
of possible contamination such as, but not limited to, the presence of underground 
facilities, buried debris, waste drums, and tanks, stained soil or odorous soils.  Should 
such materials be encountered, further investigation and analysis may be necessary at 
that time.   
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10.0 DEVIATIONS 
 
Leighton did not deviate from or alter the scope of work, as defined in Section 1.3 of this 
report.  Significant data gaps were not identified that affect the ability of Leighton and 
Associates to identify recognized environmental conditions at the subject site. 
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11.0 ADDITIONAL SERVICES 
 
Leighton did not perform work outside the scope of work as defined in Section 1.3 of this 
report. 
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12.0 QUALIFICATIONS OF ENVIRONMENTAL PROFESSIONALS 
 

12.1 Corporate 

Leighton is a California corporation, providing geotechnical and environmental 
consulting services throughout California.  We are solely a consulting firm without 
interests in real property other than our offices in Southern California.  We 
provide professional environmental consulting services including application of 
science and engineering to environmental compliance, hazardous 
materials/waste assessment and cleanup, and management of hazardous, solid 
and industrial waste.  Phase I Environmental Property Assessments are a part of 
this practice area and have been conducted by us. 
 

12.2 Individual 

The qualifications of the Project Geologist and the other Leighton and Associates 
environmental professionals involved in this Phase I ESA meet the Leighton and 
Associates corporate requirements for performing Phase I ESAs as specified by 
ASTM E1527-13.   
 

12.3 Environmental Professional Statement 

I declare that, to the best of my professional knowledge and belief, I meet the 
definition of Environmental Professional as defined by §312.10 of 40 CFR Part 
312. 
 
I have the specific qualifications based on education, training, and experience to 
assess a property of the nature, history, and setting of the subject site.  I have 
developed and performed all the appropriate inquiries in conformance with the 
standards and practices set forth in 40 CFR Part 312. 
 
 

 
 
_____________________ 
Zachary Freeman, PG 9460 
(Exp. June 30, 2019) 
Project Geologist 
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             Leighton and Associates 

 

PHOTOGRAPHIC RECORD 
June 11, 2018 

Client Name: Coastal 
Commercial Properties 

Site Location: South of Lurin Avenue, East and 
West of Wood Road, Riverside, California 

Project No. 12024.001 

 

Photo No. 1 

 

View of Direction of 
Photo:  
South 

Description: 
View of the eastern 
edge of the subject 
site. 

 

Photo No. 2 

 

View of Direction of 
Photo:  
West 

Description: 
View from the 
northeastern corner 
of the subject site of 
the northern edge of 
the eastern parcel. 
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PHOTOGRAPHIC RECORD 
June 11, 2018 

Client Name: Coastal 
Commercial Properties 

Site Location: South of Lurin Avenue, East and 
West of Wood Road, Riverside, California 

Project No. 12024.001 

 

Photo No. 3 

 

View of Direction of 
Photo:  
Southwest 

Description: 
View of the concrete 
debris near the 
northeast corner of 
the subject site. 

 

Photo No. 4 

 

View of Direction of 
Photo:  
West 

Description: 
View across the 
middle of the eastern 
parcel of the subject 
site.  
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PHOTOGRAPHIC RECORD 
June 11, 2018 

Client Name: Coastal 
Commercial Properties 

Site Location: South of Lurin Avenue, East and 
West of Wood Road, Riverside, California 

Project No. 12024.001 

 

Photo No. 5 

 

View of Direction of 
Photo:  
Southwest 

Description: 
View across the 
eastern parcel of the 
subject site. 

 

Photo No. 6 

 

View of Direction of 
Photo:  
North 

Description: 
View along the 
western edge of the 
eastern parcel of the 
subject site. 
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PHOTOGRAPHIC RECORD 
June 11, 2018 

Client Name: Coastal 
Commercial Properties 

Site Location: South of Lurin Avenue, East and 
West of Wood Road, Riverside, California 

Project No. 12024.001 

 

Photo No. 7 

 

View of Direction of 
Photo:  
East 

Description: 
View across the 
southern edge of the 
eastern parcel of the 
subject site.. 

 

Photo No. 8 

 

View of Direction of 
Photo:  
Northeast 

Description: 
View across the 
middle of the eastern 
parcel of the subject 
site.  
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PHOTOGRAPHIC RECORD 
June 11, 2018 

Client Name: Coastal 
Commercial Properties 

Site Location: South of Lurin Avenue, East and 
West of Wood Road, Riverside, California 

Project No. 12024.001 

 

Photo No. 9 

 

View of Direction of 
Photo:  
East 

Description: 
View along the 
northern edge of the 
eastern parcel of the 
subject site. 

 

Photo No. 10  

 

View of Direction of 
Photo:  
South 

Description: 
View along the 
western edge of the 
eastern parcel of the 
subject site.. 

 
 



 

             Leighton and Associates 

 

PHOTOGRAPHIC RECORD 
June 11, 2018 

Client Name: Coastal 
Commercial Properties 

Site Location: South of Lurin Avenue, East and 
West of Wood Road, Riverside, California 

Project No. 12024.001 

 

Photo No. 11 

 

View of Direction of 
Photo:  
West 

Description: 
View along the 
northern edge of the 
western parcel of the 
subject site.  Note the 
paved road in the 
foreground. 

 

Photo No. 12 

 

View of Direction of 
Photo:  
South 

Description: 
View along the 
western edge of the 
western parcel of the 
subject site. 
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PHOTOGRAPHIC RECORD 
June 11, 2018 

Client Name: Coastal 
Commercial Properties 

Site Location: South of Lurin Avenue, East and 
West of Wood Road, Riverside, California 

Project No. 12024.001 

 

Photo No. 13 

 

View Direction of 
Photo: North 

Description: 
View of some steel 
debris and a 
cinderblock wall on 
the west side of the 
western parcel of the 
subject site. 

 

Photo No. 14 

 

View Direction of 
Photo: East 

Description:  View of 
the paved roads and 
graded pads on the 
southern portion of 
the western parcel of 
the subject site. 
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PHOTOGRAPHIC RECORD 
June 11, 2018 

Client Name: Coastal 
Commercial Properties 

Site Location: South of Lurin Avenue, East and 
West of Wood Road, Riverside, California 

Project No. 12024.001 

 

Photo No. 15 

 

View Direction of 
Photo: West 

Description: View 
looking across the 
southern portion of 
the western parcel of 
the subject site 

 
 

Photo No. 16 

 

View Direction of 
Photo: North 

Description:View 
along the eastern 
edge of the western 
parcel of the subject 
site. 
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PHOTOGRAPHIC RECORD 
June 11, 2018 

Client Name: Coastal 
Commercial Properties 

Site Location: South of Lurin Avenue, East and 
West of Wood Road, Riverside, California 

Project No. 12024.001 

 

Photo No. 17 

 

View Direction of 
Photo: North 

Description:  View 
looking at one of the 
graded pads at the 
subject site 

 

Photo No. 18 

 

View Direction of 
Photo: North 

Description:  View 
looking at one of the 
graded pads and a 
cinderblock wall on 
the east side of the 
western parcel of the 
subject site. 
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PHOTOGRAPHIC RECORD 
June 11, 2018 

Client Name: Coastal 
Commercial Properties 

Site Location: South of Lurin Avenue, East and 
West of Wood Road, Riverside, California 

Project No. 12024.001 

 

Photo No. 19 

 

View Direction of 
Photo: North 

Description:  View 
looking across the 
northern portion of 
the western parcel of 
the subject site at the 
cinderblock wall 
running along the 
east side of the 
western parcel. 

 

Photo No. 20 

 

View Direction of 
Photo: Southeast 

Description:  View 
looking southeast 
across the subject 
site toward the paved 
cul de sac on the 
east side of the 
western parcel of the 
subject site.. 
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Date: 06/20/2018
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This report was designed by GeoSearch to meet or exceed the records search requirements of the All Appropriate Inquiries Rule (40 CFR
ï¿½312.26) and the current version of the ASTM International E1527, Standard Practice for Environmental Site Assessments: Phase I
Environmental Site Assessment Process or, if applicable, the custom requirements requested by the entity that ordered this report. The
records and databases of records used to compile this report were collected from various federal,state and local governmental entities. It is
the goal of GeoSearch to meet or exceed the 40 CFR ï¿½312.26 and E1527 requirements for updating records by using the best available
technology. GeoSearch contacts the appropriate governmental entities on a recurring basis. Depending on the frequency with which a
record source or database of records is updated by the governmental entity, the data used to prepare this report may be updated monthly,
quarterly, semi-annually, or annually.

The information provided in this report was obtained from a variety of public sources. GeoSearch cannot ensure and makes no
warranty or representation as to the accuracy, reliability, quality, errors occurring from data conversion or the customer's interpretation of
this report. This report was made by GeoSearch for exclusive use by its clients only. Therefore, this report may not contain sufficient
information for other purposes or parties. GeoSearch and its partners, employees, officers And independent contractors cannot be held
liable For actual, incidental, consequential, special or exemplary damages suffered by a customer resulting directly or indirectly from any
information provided by GeoSearch.
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Target Property Information
Tract 32301 and 32302
Wood Rd & Lurin Ave
Riverside, California  92508

Coordinates
Point (-117.33241, 33.875468)
1,707 feet above sea level

USGS Quadrangle
Riverside East, CA

Geographic Coverage Information
County/Parish: Riverside (CA) 
ZipCode(s): 
Riverside CA: 92504, 92508
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Target Property Summary



FEDERAL LISTING

Standard Environmental Records

Database Acronym Locatable Unlocatable

Search
Radius
(miles)

EMERGENCY RESPONSE NOTIFICATION SYSTEM ERNSCA 0 0 TP/AP

FEDERAL ENGINEERING INSTITUTIONAL CONTROL SITES EC 0 0 TP/AP

LAND USE CONTROL INFORMATION SYSTEM LUCIS 0 0 TP/AP

RCRA SITES WITH CONTROLS RCRASC 0 0 TP/AP

RESOURCE CONSERVATION & RECOVERY ACT - GENERATOR RCRAGR09 0 0 0.1250

RESOURCE CONSERVATION & RECOVERY ACT - NON-
GENERATOR

RCRANGR09 0 0 0.1250

FEMA OWNED STORAGE TANKS FEMAUST 0 0 0.2500

BROWNFIELDS MANAGEMENT SYSTEM BF 0 0 0.5000

DELISTED NATIONAL PRIORITIES LIST DNPL 0 0 0.5000

NO LONGER REGULATED RCRA NON-CORRACTS TSD FACILITIES NLRRCRAT 0 0 0.5000

RESOURCE CONSERVATION & RECOVERY ACT - NON-CORRACTS
TREATMENT, STORAGE & DISPOSAL FACILITIES

RCRAT 0 0 0.5000

SUPERFUND ENTERPRISE MANAGEMENT SYSTEM SEMS 0 0 0.5000

SUPERFUND ENTERPRISE MANAGEMENT SYSTEM ARCHIVED
SITE INVENTORY

SEMSARCH 0 0 0.5000

NATIONAL PRIORITIES LIST NPL 0 0 1.0000

NO LONGER REGULATED RCRA CORRECTIVE ACTION FACILITIES NLRRCRAC 0 0 1.0000

PROPOSED NATIONAL PRIORITIES LIST PNPL 0 0 1.0000

RESOURCE CONSERVATION & RECOVERY ACT - CORRECTIVE
ACTION FACILITIES

RCRAC 0 0 1.0000

RESOURCE CONSERVATION & RECOVERY ACT - SUBJECT TO
CORRECTIVE ACTION FACILITIES

RCRASUBC 0 0 1.0000

SUB-TOTAL 0 0

Additional Environmental Records

Database Acronym Locatable Unlocatable

Search
Radius
(miles)

AEROMETRIC INFORMATION RETRIEVAL SYSTEM / AIR FACILITY
SUBSYSTEM

AIRSAFS 0 0 TP/AP

BIENNIAL REPORTING SYSTEM BRS 0 0 TP/AP

CERCLIS LIENS SFLIENS 0 0 TP/AP

CLANDESTINE DRUG LABORATORY LOCATIONS CDL 0 0 TP/AP

EPA DOCKET DATA DOCKETS 0 0 TP/AP

ENFORCEMENT AND COMPLIANCE HISTORY INFORMATION ECHOR09 1 0 TP/AP
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Database Acronym Locatable Unlocatable

Search
Radius
(miles)

FACILITY REGISTRY SYSTEM FRSCA 1 0 TP/AP

HAZARDOUS MATERIALS INCIDENT REPORTING SYSTEM HMIRSR09 0 0 TP/AP

INTEGRATED COMPLIANCE INFORMATION SYSTEM (FORMERLY
DOCKETS)

ICIS 0 0 TP/AP

INTEGRATED COMPLIANCE INFORMATION SYSTEM NATIONAL
POLLUTANT DISCHARGE ELIMINATION SYSTEM

ICISNPDES 0 0 TP/AP

MATERIAL LICENSING TRACKING SYSTEM MLTS 0 0 TP/AP

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM NPDESR09 0 0 TP/AP

PCB ACTIVITY DATABASE SYSTEM PADS 0 0 TP/AP

PERMIT COMPLIANCE SYSTEM PCSR09 0 0 TP/AP

SEMS LIEN ON PROPERTY SEMSLIENS 0 0 TP/AP

SECTION SEVEN TRACKING SYSTEM SSTS 0 0 TP/AP

TOXIC SUBSTANCE CONTROL ACT INVENTORY TSCA 0 0 TP/AP

TOXICS RELEASE INVENTORY TRI 0 0 TP/AP

ALTERNATIVE FUELING STATIONS ALTFUELS 0 0 0.2500

HISTORICAL GAS STATIONS HISTPST 0 0 0.2500

INTEGRATED COMPLIANCE INFORMATION SYSTEM
DRYCLEANERS

ICISCLEANERS 0 0 0.2500

MINE SAFETY AND HEALTH ADMINISTRATION MASTER INDEX FILE MSHA 0 0 0.2500

MINERAL RESOURCE DATA SYSTEM MRDS 0 0 0.2500

OPEN DUMP INVENTORY ODI 0 0 0.5000

SURFACE MINING CONTROL AND RECLAMATION ACT SITES SMCRA 0 0 0.5000

URANIUM MILL TAILINGS RADIATION CONTROL ACT SITES USUMTRCA 0 0 0.5000

DEPARTMENT OF DEFENSE SITES DOD 0 0 1.0000

FORMER MILITARY NIKE MISSILE SITES NMS 0 0 1.0000

FORMERLY USED DEFENSE SITES FUDS 1 0 1.0000

FORMERLY UTILIZED SITES REMEDIAL ACTION PROGRAM FUSRAP 0 0 1.0000

RECORD OF DECISION SYSTEM RODS 0 0 1.0000

SUB-TOTAL 3 0
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STATE (CA) LISTING

Standard Environmental Records

Database Acronym Locatable Unlocatable

Search
Radius
(miles)

DTSC DEED RESTRICTIONS DTSCDR 0 0 TP/AP

ABOVE GROUND STORAGE TANKS ABST 0 0 0.2500

ABOVEGROUND STORAGE TANKS PRIOR TO JANUARY 2008 AST2007 0 0 0.2500

HISTORICAL UNDERGROUND STORAGE TANKS HISTUST 0 0 0.2500

STATEWIDE ENVIRONMENTAL EVALUATION AND PLANNING
SYSTEM

SWEEPS 0 0 0.2500

UNDERGROUND STORAGE TANKS USTCUPA 0 0 0.2500

BROWNFIELD SITES BF 0 0 0.5000

CALSITES DATABASE CALSITES 0 0 0.5000

GEOTRACKER CLEANUP SITES CLEANUPSITES 0 0 0.5000

LEAKING UNDERGROUND STORAGE TANKS LUST 0 0 0.5000

SOLID WASTE INFORMATION SYSTEM SITES SWIS 0 0 0.5000

VOLUNTARY CLEANUP PROGRAM VCP 0 0 0.5000

ENVIROSTOR CLEANUP SITES ENVIROSTOR 2 0 1.0000

ENVIROSTOR PERMITTED AND CORRECTIVE ACTION SITES ENVIROSTORPCA 0 0 1.0000

SUB-TOTAL 2 0

Additional Environmental Records

Database Acronym Locatable Unlocatable

Search
Radius
(miles)

CALIFORNIA HAZARDOUS MATERIAL INCIDENT REPORT SYSTEM CHMIRS 0 0 TP/AP

CLANDESTINE DRUG LABS CDL 0 0 TP/AP

EMISSIONS INVENTORY DATA EMI 0 0 TP/AP

HAZARDOUS WASTE TANNER SUMMARY HWTS 0 0 TP/AP

LAND DISPOSAL SITES LDS 0 0 TP/AP

MILITARY CLEANUP SITES MCS 0 0 TP/AP

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM
FACILITIES

NPDES 0 0 TP/AP

RECORDED ENVIRONMENTAL CLEANUP LIENS LIENS 0 0 TP/AP

CALIFORNIA MEDICAL WASTE MANAGEMENT PROGRAM FACILITY
LIST

MWMP 0 0 0.2500

DTSC REGISTERED HAZARDOUS WASTE TRANSPORTERS DTSCHWT 0 0 0.2500

DRY CLEANER FACILITIES CLEANER 0 0 0.2500

MINES LISTING MINES 0 0 0.2500
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Database Acronym Locatable Unlocatable

Search
Radius
(miles)

SPILLS, LEAKS, INVESTIGATION & CLEANUP RECOVERY LISTING SLIC 0 0 0.2500

CORTESE LIST CORTESE 0 0 0.5000

EXPEDITED REMOVAL ACTION PROGRAM SITES ERAP 0 0 0.5000

HISTORICAL CORTESE LIST HISTCORTESE 0 0 0.5000

LISTING OF CERTIFIED DROPOFF, COLLECTION, AND
COMMUNITY SERVICE PROGRAMS

DROP 0 0 0.5000

LISTING OF CERTIFIED PROCESSORS PROC 0 0 0.5000

NO FURTHER ACTION DETERMINATION NFA 0 0 0.5000

RECYCLING CENTERS SWRCY 0 0 0.5000

REFERRED TO ANOTHER LOCAL OR STATE AGENCY REF 0 0 0.5000

SITES NEEDING FURTHER EVALUATION NFE 0 0 0.5000

WASTE MANAGEMENT UNIT DATABASE WMUDS 0 0 0.5000

TOXIC PITS CLEANUP ACT SITES TOXPITS 0 0 1.0000

SUB-TOTAL 0 0
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LOCAL LISTING

Additional Environmental Records

Database Acronym Locatable Unlocatable

Search
Radius
(miles)

RIVERSIDE COUNTY GENERATOR LIST RCGL 0 0 0.1250

RIVERSIDE COUNTY DISCLOSURE LIST RCDL 2 0 0.2500

RIVERSIDE COUNTY MEDICAL WASTE FACILITIES RCMW 0 0 0.2500

RIVERSIDE COUNTY UNDERGROUND STORAGE TANK SITES RCUST 0 0 0.2500

RIVERSIDE COUNTY UNDERGROUND STORAGE TANKS CLEANUP
SITES

RCLUST 0 0 0.5000

SUB-TOTAL 2 0
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TRIBAL LISTING

Standard Environmental Records

Database Acronym Locatable Unlocatable

Search
Radius
(miles)

UNDERGROUND STORAGE TANKS ON TRIBAL LANDS USTR09 0 0 0.2500

ILLEGAL DUMP SITES ON THE TORRES MARTINEZ RESERVATION TORRESDUMPSIT
ES

0 0 0.5000

LEAKING UNDERGROUND STORAGE TANKS ON TRIBAL LANDS LUSTR09 0 0 0.5000

OPEN DUMP INVENTORY ON TRIBAL LANDS ODINDIAN 0 0 0.5000

SUB-TOTAL 0 0

Additional Environmental Records

Database Acronym Locatable Unlocatable

Search
Radius
(miles)

INDIAN RESERVATIONS INDIANRES 0 0 1.0000

SUB-TOTAL 0 0

TOTAL 7 0
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FEDERAL LISTING

Standard environmental records are displayed in bold.

Acronym Search
Radius
(miles)

TP/AP
(0 - 0.02)

1/8 Mile
(> TP/AP)

1/4 Mile
(> 1/8)

1/2 Mile
(> 1/4)

1 Mile
(> 1/2) > 1 Mile

Total

AIRSAFS 0.0200 0 NS NS NS NS NS 0

BRS 0.0200 0 NS NS NS NS NS 0

CDL 0.0200 0 NS NS NS NS NS 0

DOCKETS 0.0200 0 NS NS NS NS NS 0

EC 0.0200 0 NS NS NS NS NS 0

ECHOR09 0.0200 1 NS NS NS NS NS 1

ERNSCA 0.0200 0 NS NS NS NS NS 0

FRSCA 0.0200 1 NS NS NS NS NS 1

HMIRSR09 0.0200 0 NS NS NS NS NS 0

ICIS 0.0200 0 NS NS NS NS NS 0

ICISNPDES 0.0200 0 NS NS NS NS NS 0

LUCIS 0.0200 0 NS NS NS NS NS 0

MLTS 0.0200 0 NS NS NS NS NS 0

NPDESR09 0.0200 0 NS NS NS NS NS 0

PADS 0.0200 0 NS NS NS NS NS 0

PCSR09 0.0200 0 NS NS NS NS NS 0

RCRASC 0.0200 0 NS NS NS NS NS 0

SEMSLIENS 0.0200 0 NS NS NS NS NS 0

SFLIENS 0.0200 0 NS NS NS NS NS 0

SSTS 0.0200 0 NS NS NS NS NS 0

TRI 0.0200 0 NS NS NS NS NS 0

TSCA 0.0200 0 NS NS NS NS NS 0

RCRAGR09 0.1250 0 0 NS NS NS NS 0

RCRANGR09 0.1250 0 0 NS NS NS NS 0

ALTFUELS 0.2500 0 0 0 NS NS NS 0

FEMAUST 0.2500 0 0 0 NS NS NS 0

HISTPST 0.2500 0 0 0 NS NS NS 0

ICISCLEANERS 0.2500 0 0 0 NS NS NS 0

MRDS 0.2500 0 0 0 NS NS NS 0

MSHA 0.2500 0 0 0 NS NS NS 0

BF 0.5000 0 0 0 0 NS NS 0

DNPL 0.5000 0 0 0 0 NS NS 0

NLRRCRAT 0.5000 0 0 0 0 NS NS 0

ODI 0.5000 0 0 0 0 NS NS 0

RCRAT 0.5000 0 0 0 0 NS NS 0
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Acronym Search
Radius
(miles)

TP/AP
(0 - 0.02)

1/8 Mile
(> TP/AP)

1/4 Mile
(> 1/8)

1/2 Mile
(> 1/4)

1 Mile
(> 1/2) > 1 Mile

Total

SEMS 0.5000 0 0 0 0 NS NS 0

SEMSARCH 0.5000 0 0 0 0 NS NS 0

SMCRA 0.5000 0 0 0 0 NS NS 0

USUMTRCA 0.5000 0 0 0 0 NS NS 0

DOD 1.0000 0 0 0 0 0 NS 0

FUDS 1.0000 0 0 0 0 1 NS 1

FUSRAP 1.0000 0 0 0 0 0 NS 0

NLRRCRAC 1.0000 0 0 0 0 0 NS 0

NMS 1.0000 0 0 0 0 0 NS 0

NPL 1.0000 0 0 0 0 0 NS 0

PNPL 1.0000 0 0 0 0 0 NS 0

RCRAC 1.0000 0 0 0 0 0 NS 0

RCRASUBC 1.0000 0 0 0 0 0 NS 0

RODS 1.0000 0 0 0 0 0 NS 0

SUB-TOTAL 2 0 0 0 1 0 3
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STATE (CA) LISTING

Standard environmental records are displayed in bold.

Acronym Search
Radius
(miles)

TP/AP
(0 - 0.02)

1/8 Mile
(> TP/AP)

1/4 Mile
(> 1/8)

1/2 Mile
(> 1/4)

1 Mile
(> 1/2) > 1 Mile

Total

CDL 0.0200 0 NS NS NS NS NS 0

CHMIRS 0.0200 0 NS NS NS NS NS 0

DTSCDR 0.0200 0 NS NS NS NS NS 0

EMI 0.0200 0 NS NS NS NS NS 0

HWTS 0.0200 0 NS NS NS NS NS 0

LDS 0.0200 0 NS NS NS NS NS 0

LIENS 0.0200 0 NS NS NS NS NS 0

MCS 0.0200 0 NS NS NS NS NS 0

NPDES 0.0200 0 NS NS NS NS NS 0

ABST 0.2500 0 0 0 NS NS NS 0

AST2007 0.2500 0 0 0 NS NS NS 0

CLEANER 0.2500 0 0 0 NS NS NS 0

DTSCHWT 0.2500 0 0 0 NS NS NS 0

HISTUST 0.2500 0 0 0 NS NS NS 0

MINES 0.2500 0 0 0 NS NS NS 0

MWMP 0.2500 0 0 0 NS NS NS 0

SLIC 0.2500 0 0 0 NS NS NS 0

SWEEPS 0.2500 0 0 0 NS NS NS 0

USTCUPA 0.2500 0 0 0 NS NS NS 0

BF 0.5000 0 0 0 0 NS NS 0

CALSITES 0.5000 0 0 0 0 NS NS 0

CLEANUPSITES 0.5000 0 0 0 0 NS NS 0

CORTESE 0.5000 0 0 0 0 NS NS 0

DROP 0.5000 0 0 0 0 NS NS 0

ERAP 0.5000 0 0 0 0 NS NS 0

HISTCORTESE 0.5000 0 0 0 0 NS NS 0

LUST 0.5000 0 0 0 0 NS NS 0

NFA 0.5000 0 0 0 0 NS NS 0

NFE 0.5000 0 0 0 0 NS NS 0

PROC 0.5000 0 0 0 0 NS NS 0

REF 0.5000 0 0 0 0 NS NS 0

SWIS 0.5000 0 0 0 0 NS NS 0

SWRCY 0.5000 0 0 0 0 NS NS 0

VCP 0.5000 0 0 0 0 NS NS 0

WMUDS 0.5000 0 0 0 0 NS NS 0
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Acronym Search
Radius
(miles)

TP/AP
(0 - 0.02)

1/8 Mile
(> TP/AP)

1/4 Mile
(> 1/8)

1/2 Mile
(> 1/4)

1 Mile
(> 1/2) > 1 Mile

Total

ENVIROSTOR 1.0000 0 0 0 0 2 NS 2

ENVIROSTORPCA 1.0000 0 0 0 0 0 NS 0

TOXPITS 1.0000 0 0 0 0 0 NS 0

SUB-TOTAL 0 0 0 0 2 0 2
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LOCAL LISTING

Standard environmental records are displayed in bold.

Acronym Search
Radius
(miles)

TP/AP
(0 - 0.02)

1/8 Mile
(> TP/AP)

1/4 Mile
(> 1/8)

1/2 Mile
(> 1/4)

1 Mile
(> 1/2) > 1 Mile

Total

RCGL 0.1250 0 0 NS NS NS NS 0

RCDL 0.2500 0 0 2 NS NS NS 2

RCMW 0.2500 0 0 0 NS NS NS 0

RCUST 0.2500 0 0 0 NS NS NS 0

RCLUST 0.5000 0 0 0 0 NS NS 0

SUB-TOTAL 0 0 2 0 0 0 2
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TRIBAL LISTING

Standard environmental records are displayed in bold.

Acronym Search
Radius
(miles)

TP/AP
(0 - 0.02)

1/8 Mile
(> TP/AP)

1/4 Mile
(> 1/8)

1/2 Mile
(> 1/4)

1 Mile
(> 1/2) > 1 Mile

Total

USTR09 0.2500 0 0 0 NS NS NS 0

LUSTR09 0.5000 0 0 0 0 NS NS 0

ODINDIAN 0.5000 0 0 0 0 NS NS 0

TORRESDUMPSITES 0.5000 0 0 0 0 NS NS 0

INDIANRES 1.0000 0 0 0 0 0 NS 0

SUB-TOTAL 0 0 0 0 0 0 0

TOTAL 2 0 2 0 3 0 7

NOTES:
NS = NOT SEARCHED
TP/AP = TARGET PROPERTY/ADJACENT PROPERTY
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1 ECHOR09 110070084891 Equal
(1,707 ft.)

TP TRACTS 32301 YANG
& 32302 PETERSON

S OF LURIN E AND W OF WOOD,
RIVERSIDE, CA 92508

20

1 FRSCA 110070084891 Equal
(1,707 ft.)

TP TRACTS 32301 YANG
& 32302 PETERSON

S OF LURIN E AND W OF WOOD,
RIVERSIDE, CA 92508

21

2 RCDL 1328516606 Lower
(1,681 ft.)

0.212 mi.
SSE
(1119 ft.)

T-MOBILE WEST
CORP IE24895B

17011 WOOD RD, RIVERSIDE, CA
92508

22

2 RCDL 2769941374 Lower
(1,681 ft.)

0.212 mi.
SSE
(1119 ft.)

T-MOBILE-MOUNT
MORIAH, IE24895B

18975 MARIPOSA AVE,
RIVERSIDE, CA 92508

23

3 FUDS J09CA0279 Higher
(1,764 ft.)

0.56 mi. E
(2957 ft.)

CAMP HAAN RIVERSIDE, CA 92508 24

4 ENVIROSTOR 33010085 Lower
(1,703 ft.)

0.614 mi.
ENE
(3242 ft.)

ELEMENTARY
SCHOOL NO. 32

KRAMERIA AVENUE/COLE
AVENUE, RIVERSIDE, CA 92508

25

5 ENVIROSTOR 60000618 Lower
(1,694 ft.)

0.937 mi. W
(4947 ft.)

PROPOSED CITRUS
HERITAGE MIDDLE
SCHOOL

SW AND SE CORNER OF
KRAMARIA AVENUE AND
CHICAGO AVENUE,
UNINCORPORATED RIVERSIDE
COUNT, CA 92504

26
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Located Sites Summary

NOTE: Standard environmental records are displayed in bold.

Map
 ID#

Database
Name

Site ID# Relative
Elevation

Distance
From Site

Site Name Address PAGE
#

1
1
1
1
1
1
1
1
1
1
1
1
1
1


Elevations are collected from the USGS 3D Elevation Program 1/3 arc-second (approximately 10 meters) layer hosted at the NGTOC. .

Target Property Elevation: 1707 ft.
NOTE: Standard environmental records are displayed in bold.

EQUAL/HIGHER ELEVATION

Map
 ID#

Database Name Elevation Site Name Address Page
#

1 ECHOR09 1,707 ft. TRACTS 32301 YANG & 32302
PETERSON

S OF LURIN E AND W OF WOOD,
RIVERSIDE, CA 92508

20

1 FRSCA 1,707 ft. TRACTS 32301 YANG & 32302
PETERSON

S OF LURIN E AND W OF WOOD,
RIVERSIDE, CA 92508

21

3 FUDS 1,764 ft. CAMP HAAN RIVERSIDE, CA 92508 24

LOWER ELEVATION

Map
 ID#

Database Name Elevation Site Name Address Page
#

2 RCDL 1,681 ft. T-MOBILE WEST CORP IE24895B 17011 WOOD RD, RIVERSIDE, CA 92508 22

2 RCDL 1,681 ft. T-MOBILE-MOUNT MORIAH,
IE24895B

18975 MARIPOSA AVE, RIVERSIDE, CA
92508

23

4 ENVIROSTOR 1,703 ft. ELEMENTARY SCHOOL NO. 32 KRAMERIA AVENUE/COLE AVENUE,
RIVERSIDE, CA 92508

25

5 ENVIROSTOR 1,694 ft. PROPOSED CITRUS HERITAGE
MIDDLE SCHOOL

SW AND SE CORNER OF KRAMARIA
AVENUE AND CHICAGO AVENUE,
UNINCORPORATED RIVERSIDE
COUNT, CA 92504

26
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   MAP ID# 1
Distance from Property: 0 mi. (0 ft.) X
Elevation: 1,707 ft. (Equal to TP)

FACILITY INFORMATION
UNIQUE ID:    110070084891

REGISTRY ID:    110070084891

NAME:    TRACTS 32301 YANG & 32302 PETERSON

ADDRESS:   S OF LURIN E AND W OF WOOD

                       RIVERSIDE, CA 92508

COUNTY:   NOT REPORTED

FACILITY LINK:  Facility Detail Report

Back to Report Summary 
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   MAP ID# 1
Distance from Property: 0 mi. (0 ft.) X
Elevation: 1,707 ft. (Equal to TP)

FACILITY INFORMATION
REGISTRY ID:    110070084891

NAME:    TRACTS 32301 YANG & 32302 PETERSON

LOCATION ADDRESS:   S OF LURIN E AND W OF WOOD

                                         RIVERSIDE, CA 92508

COUNTY:   NOT REPORTED

EPA REGION:    9

FEDERAL FACILITY:    NOT REPORTED

TRIBAL LAND:    NOT REPORTED

ALTERNATIVE NAME/S:
   NO ALTERNATIVE NAME(S) LISTED FOR THIS FACILITY

PROGRAM/S LISTED FOR THIS FACILITY

   NPDES - NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

STANDARD INDUSTRIAL CLASSIFICATION/S (SIC)
   NO SIC DATA REPORTED

NORTH AMERICAN INDUSTRY CLASSIFICATION/S (NAICS)
   NO NAICS DATA REPORTED

Back to Report Summary 
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   MAP ID# 2
Distance from Property: 0.212 mi. (1,119 ft.) SSE
Elevation: 1,681 ft. (Lower than TP)

SITE INFORMATION
GEOSEARCH ID#:    1328516606

NAME:    T-MOBILE WEST CORP IE24895B

ADDRESS:    17011 WOOD RD

                      RIVERSIDE, CA 92508

COUNTY:    RIVERSIDE

Back to Report Summary 
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   MAP ID# 2
Distance from Property: 0.212 mi. (1,119 ft.) SSE
Elevation: 1,681 ft. (Lower than TP)

SITE INFORMATION
GEOSEARCH ID#:    2769941374

NAME:    T-MOBILE-MOUNT MORIAH, IE24895B

ADDRESS:    18975 MARIPOSA AVE

                      RIVERSIDE, CA 92508

COUNTY:    RIVERSIDE

Back to Report Summary 
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   MAP ID# 3
Distance from Property: 0.56 mi. (2,957 ft.) E
Elevation: 1,764 ft. (Higher than TP)

FUDS #:    J09CA0279

FFID:    CA9799F5400

NAME:    CAMP HAAN

CITY:   RIVERSIDE

STATE:   CA

ZIPCODE:   92508

DISTRICT RESPONSIBLE FOR THE FUDS PROPERTY:   LOS ANGELES DISTRICT (SPL)

IS THE PROPERTY HAS ANY CLEANUP UNDER THE MILITARY MUNITIONS RESPONSE PROGRAM (MMRP):   Y

DESCRIPTION:   LOCATED SOUTHEAST OF RIVERSIDE AND MORENO VALLEY

HISTORY:   CAMP HAAN WAS PRIMARILY USED AS COAST ARTILLERY ANTI-AIRCRAFT TRAINING CENTER.  ALSO USED AS

A SEPARATION POINT FOR WARTIME SOILDERS, AND A POW CAMP

Back to Report Summary 
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   MAP ID# 4
Distance from Property: 0.614 mi. (3,242 ft.) ENE
Elevation: 1,703 ft. (Lower than TP)

SITE INFORMATION
ID #:    33010085               ASSESSOR'S PARCEL #:     NONE SPECIFIED

URL LINK:     CLICK HERE

NAME:     ELEMENTARY SCHOOL NO. 32

ADDRESS:   KRAMERIA AVENUE/COLE AVENUE 

                      RIVERSIDE, CA 92508

COUNTY:     RIVERSIDE

SITE SIZE (ACRES):   9

LEAD AGENCY:     SMBRP

DTSC PROJECT MANAGER:  NOT REPORTED

DTSC SUPERVISOR:   SHAHIR HADDAD

DTSC DIVISION BRANCH: SOUTHERN CALIFORNIA SCHOOLS & BROWNFIELDS OUTREACH

NPL LISTED: NO               RESTRICTED LAND USE: NO

SITE TYPE: SCHOOL INVESTIGATION

SITE TYPE DESCRIPTION

SCHOOL: IDENTIFIES PROPOSED AND EXISTING SCHOOL SITES THAT ARE BEING EVALUATED BY DTSC FOR POSSIBLE

HAZARDOUS MATERIALS CONTAMINATION. SCHOOL SITES ARE FURTHER DEFINED AS “CLEANUP” (REMEDIAL ACTIONS

OCCURRED) OR “EVALUATION” (NO REMEDIAL ACTION OCCURRED) BASED ON COMPLETED ACTIVITIES. ALL PROPOSED

SCHOOL SITES THAT WILL RECEIVE STATE FUNDING FOR ACQUISITION OR CONSTRUCTION ARE REQUIRED TO GO

THROUGH A RIGOROUS ENVIRONMENTAL REVIEW AND CLEANUP PROCESS UNDER DTSC'S OVERSIGHT.

DTSC's CURRENT INVOLVEMENT AT SITE (as of   07/14/2004)

INACTIVE - WITHDRAWN - 

PAST USE/S THAT CAUSED THE CONTAMINATION

AGRICULTURAL - ROW CROPS

CONFIRMED CONTAMINANTS OF CONCERN

NONESPECIFIED - NONE SPECIFIED

Back to Report Summary 
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   MAP ID# 5
Distance from Property: 0.937 mi. (4,947 ft.) W
Elevation: 1,694 ft. (Lower than TP)

SITE INFORMATION
ID #:    60000618               ASSESSOR'S PARCEL #:     NONE SPECIFIED

URL LINK:     CLICK HERE

NAME:     PROPOSED CITRUS HERITAGE MIDDLE SCHOOL

ADDRESS:   SW AND SE CORNER OF KRAMARIA AVENUE AND CHICAGO AVENUE 

                      UNINCORPORATED RIVERSIDE COUNTY, CA 92504

COUNTY:     RIVERSIDE

SITE SIZE (ACRES):   27.9

LEAD AGENCY:     SMBRP

DTSC PROJECT MANAGER:  RANA GEORGES

DTSC SUPERVISOR:   SHAHIR HADDAD

DTSC DIVISION BRANCH: SOUTHERN CALIFORNIA SCHOOLS & BROWNFIELDS OUTREACH

NPL LISTED: NO               RESTRICTED LAND USE: NO

SITE TYPE: SCHOOL INVESTIGATION

SITE TYPE DESCRIPTION

SCHOOL: IDENTIFIES PROPOSED AND EXISTING SCHOOL SITES THAT ARE BEING EVALUATED BY DTSC FOR POSSIBLE

HAZARDOUS MATERIALS CONTAMINATION. SCHOOL SITES ARE FURTHER DEFINED AS “CLEANUP” (REMEDIAL ACTIONS

OCCURRED) OR “EVALUATION” (NO REMEDIAL ACTION OCCURRED) BASED ON COMPLETED ACTIVITIES. ALL PROPOSED

SCHOOL SITES THAT WILL RECEIVE STATE FUNDING FOR ACQUISITION OR CONSTRUCTION ARE REQUIRED TO GO

THROUGH A RIGOROUS ENVIRONMENTAL REVIEW AND CLEANUP PROCESS UNDER DTSC'S OVERSIGHT.

DTSC's CURRENT INVOLVEMENT AT SITE (as of   10/16/2007)

NO FURTHER ACTION - IDENTIFIES COMPLETED SITES WHERE DTSC DETERMINED AFTER

INVESTIGATION, GENERALLY A PEA (AN INITIAL ASSESSMENT), THAT THE PROPERTY DOES NOT

POSE A PROBLEM TO PUBLIC HEALTH OR THE ENVIRONMENT

PAST USE/S THAT CAUSED THE CONTAMINATION

AGRICULTURAL - ORCHARD

CONFIRMED CONTAMINANTS OF CONCERN

30001 - ARSENIC

30004 - CHLORDANE

30006 - DDD

30007 - DDE

30008 - DDT

30023 - TOXAPHENE

30207 - DIELDRIN
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This list contains sites that could not be mapped due to limited or incomplete address information.

No Records Found
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AIRSAFS                              Aerometric Information Retrieval System / Air Facility Subsystem

VERSION DATE: 10/20/14 

The United States Environmental Protection Agency (EPA) modified the Aerometric Information Retrieval

System (AIRS) to a database that exclusively tracks the compliance of stationary sources of air pollution with

EPA regulations: the Air Facility Subsystem (AFS).  Since this change in 2001, the management of the

AIRS/AFS database was assigned to EPA's Office of Enforcement and Compliance Assurance.

BRS                              Biennial Reporting System

VERSION DATE: 12/31/11 

The United States Environmental Protection Agency (EPA), in cooperation with the States, biennially collects

information regarding the generation, management, and final disposition of hazardous wastes regulated under

the Resource Conservation and Recovery Act of 1976 (RCRA), as amended. The Biennial Report captures

detailed data on the generation of hazardous waste from large quantity generators and data on waste

management practices from treatment, storage and disposal facilities.  Currently, the EPA states that data

collected between 1991 and 1997 was originally a part of the defunct Biennial Reporting System and is now

incorporated into the RCRAInfo data system.

CDL                              Clandestine Drug Laboratory Locations

VERSION DATE: 07/01/16 

The U.S. Department of Justice ("the Department") provides this information as a public service.  It contains

addresses of some locations where law enforcement agencies reported they found chemicals or other items that

indicated the presence of either clandestine drug laboratories or dumpsites.  In most cases, the source of the

entries is not the Department, and the Department has not verified the entry and does not guarantee its

accuracy.  Members of the public must verify the accuracy of all entries by, for example, contacting local law

enforcement and local health departments.  The Department does not establish, implement, enforce, or certify

compliance with clean-up or remediation standards for contaminated sites; the public should contact a state or

local health department or environmental protection agency for that information.

DOCKETS                              EPA Docket Data

VERSION DATE: 12/22/05 

The United States Environmental Protection Agency Docket data lists Civil Case Defendants, filing dates as far

back as 1971, laws broken including section, violations that occurred, pollutants involved, penalties assessed

and superfund awards by facility and location.  Please refer to ICIS database as source of current data.

EC                              Federal Engineering Institutional Control Sites

VERSION DATE: 08/03/15 

This database includes site locations where Engineering and/or Institutional Controls have been identified as part
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of a selected remedy for the site as defined by United States Environmental Protection Agency official remedy

decision documents.  A site listing does not indicate that the institutional and engineering controls are currently in

place nor will be in place once the remedy is complete; it only indicates that the decision to include either of them

in the remedy is documented as of the completed date of the document.  Institutional controls are actions, such

as legal controls, that help minimize the potential for human exposure to contamination by ensuring appropriate

land or resource use.  Engineering controls include caps, barriers, or other device engineering to prevent access,

exposure, or continued migration of contamination.

ECHOR09                              Enforcement and Compliance History Information

VERSION DATE: 08/26/17 

The EPA's Enforcement and Compliance History Online (ECHO) database, provides compliance and

enforcement information for facilities nationwide. This database includes facilities regulated as Clean Air Act

stationary sources, Clean Water Act direct dischargers, Resource Conservation and Recovery Act hazardous

waste handlers, Safe Drinking Water Act public water systems along with other data, such as Toxics Release

Inventory releases.

ERNSCA                              Emergency Response Notification System

VERSION DATE: 04/29/18 

This National Response Center database contains data on reported releases of oil, chemical, radiological,

biological, and/or etiological discharges into the environment anywhere in the United States and its territories.

The data comes from spill reports made to the U.S. Environmental Protection Agency, U.S. Coast Guard, the

National Response Center and/or the U.S. Department of Transportation.

FRSCA                              Facility Registry System

VERSION DATE: 04/17/18 

The United States Environmental Protection Agency's Office of Environmental Information (OEI) developed the

Facility Registry System (FRS) as the centrally managed database that identifies facilities, sites or places subject

to environmental regulations or of environmental interest.  The Facility Registry System replaced the Facility

Index System or FINDS database.

HMIRSR09                              Hazardous Materials Incident Reporting System

VERSION DATE: 03/27/18 

The HMIRS database contains unintentional hazardous materials release information reported to the U.S.

Department of Transportation located in EPA Region 9.  This region includes the following states:  Arizona,

California, Hawaii, Nevada, and the territories of Guam and American Samoa.

ICIS                              Integrated Compliance Information System (formerly DOCKETS)

VERSION DATE: 09/23/17 
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ICIS is a case activity tracking and management system for civil, judicial, and administrative federal

Environmental Protection Agency enforcement cases.  ICIS contains information on federal administrative and

federal judicial cases under the following environmental statutes: the Clean Air Act, the Clean Water Act, the

Resource Conservation and Recovery Act, the Emergency Planning and Community Right-to-Know Act - Section

313, the Toxic Substances Control Act, the Federal Insecticide, Fungicide, and Rodenticide Act, the

Comprehensive Environmental Response, Compensation, and Liability Act, the Safe Drinking Water Act, and the

Marine Protection, Research, and Sanctuaries Act.

ICISNPDES                              Integrated Compliance Information System National Pollutant Discharge Elimination System

VERSION DATE: 07/09/17 

Authorized by the Clean Water Act, the National Pollutant Discharge Elimination System (NPDES) permit

program controls water pollution by regulating point sources that discharge pollutants into waters of the United

States.

LUCIS                              Land Use Control Information System

VERSION DATE: 09/01/06 

The LUCIS database is maintained by the U.S. Department of the Navy and contains information for former Base

Realignment and Closure (BRAC) properties across the United States.

MLTS                              Material Licensing Tracking System

VERSION DATE: 06/29/17 

MLTS is a list of approximately 8,100 sites which have or use radioactive materials subject to the United States

Nuclear Regulatory Commission (NRC) licensing requirements.

NPDESR09                              National Pollutant Discharge Elimination System

VERSION DATE: 04/01/07 

Authorized by the Clean Water Act, the National Pollutant Discharge Elimination System (NPDES) permit

program controls water pollution by regulating point sources that discharge pollutants into waters of the United

States. The NPDES database was collected from December 2002 until April 2007.  Refer to the PCS and/or ICIS-

NPDES database as source of current data.This database includes permitted facilities located in EPA Region 9. 

This region includes the following states:  Arizona, California, Hawaii, Nevada, and the territories of Guam and

American Samoa.

PADS                              PCB Activity Database System

VERSION DATE: 07/18/17 

PADS Identifies generators, transporters, commercial storers and/or brokers and disposers of PCB’s who are
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required to notify the EPA of such activities.

PCSR09                              Permit Compliance System

VERSION DATE: 08/01/12 

The Permit Compliance System is used in tracking enforcement status and permit compliance of facilities

controlled by the National Pollutant Discharge Elimination System (NPDES) under the Clean Water Act and is

maintained by the United States Environmental Protection Agency's Office of Compliance.  PCS is designed to

support the NPDES program at the state, regional, and national levels.  This database includes permitted

facilities located in EPA Region 9.  This region includes the following states:  Arizona, California, Hawaii,

Nevada, and the territories of Guam and American Samoa.  PCS has been modernized, and no longer exists. 

National Pollutant Discharge Elimination System (ICIS-NPDES) data can now be found in Integrated Compliance

Information System (ICIS).

RCRASC                              RCRA Sites with Controls

VERSION DATE: 03/21/18 

The Resource Conservation and Recovery Act (RCRA) gives EPA the authority to control hazardous waste from

the "cradle-to-grave." This includes the generation, transportation, treatment, storage, and disposal of hazardous

waste. RCRA also set forth a framework for the management of non-hazardous solid wastes. The 1986

amendments to RCRA enabled EPA to address environmental problems that could result from underground

tanks storing petroleum and other hazardous substances. This listing refers to facilities with institutional controls

in place.

SEMSLIENS                              SEMS Lien on Property

VERSION DATE: 04/11/18 

The U.S. Environmental Protections Agency's (EPA) Office of Solid Waste and Emergency Response, Office of

Superfund Remediation and Technology Innovation (OSRTI), has implemented The Superfund Enterprise

Management System (SEMS), formerly known as CERCLIS (Comprehensive Environmental Response,

Compensation and Liability Information System) to track and report on clean-up and enforcement activities

taking place at Superfund sites.  SEMS represents a joint development and ongoing collaboration between

Superfund's Remedial, Removal, Federal Facilities, Enforcement and Emergency Response programs. This is a

listing of SEMS sites with a lien on the property.

SFLIENS                              CERCLIS Liens

VERSION DATE: 06/08/12 

A Federal CERCLA ("Superfund") lien can exist by operation of law at any site or property at which United States

Environmental Protection Agency has spent Superfund monies. These monies are spent to investigate and

address releases and threatened releases of contamination. CERCLIS provides information as to the identity of

these sites and properties.  This database contains those CERCLIS sites where the Lien on Property action is

complete.
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SSTS                              Section Seven Tracking System

VERSION DATE: 02/01/17 

The United States Environmental Protection Agency tracks information on pesticide establishments through the

Section Seven Tracking System (SSTS).  SSTS records the registration of new establishments and records

pesticide production at each establishment.  The Federal Insecticide, Fungicide and Rodenticide Act (FIFRA)

requires that production of pesticides or devices be conducted in a registered pesticide-producing or device-

producing establishment. ("Production" includes formulation, packaging, repackaging, and relabeling.)

TRI                              Toxics Release Inventory

VERSION DATE: 12/31/16 

The Toxics Release Inventory, provided by the United States Environmental Protection Agency, includes data on

toxic chemical releases and waste management activities from certain industries as well as federal and tribal

facilities.  This inventory contains information about the types and amounts of toxic chemicals that are released

each year to the air, water, and land as well as information on the quantities of toxic chemicals sent to other

facilities for further waste management.

TSCA                              Toxic Substance Control Act Inventory

VERSION DATE: 12/31/12 

The Toxic Substances Control Act (TSCA) was enacted in 1976 to ensure that chemicals manufactured,

imported, processed, or distributed in commerce, or used or disposed of in the United States do not pose any

unreasonable risks to human health or the environment.  TSCA section 8(b) provides the United States

Environmental Protection Agency authority to "compile, keep current, and publish a list of each chemical

substance that is manufactured or processed in the United States."  This TSCA Chemical Substance Inventory

contains non-confidential information on the production amount of toxic chemicals from each manufacturer and

importer site.

RCRAGR09                              Resource Conservation & Recovery Act - Generator

VERSION DATE: 03/01/18 

The Resource Conservation and Recovery Act (RCRA) gives EPA the authority to control hazardous waste from

the "cradle-to-grave." This includes the generation, transportation, treatment, storage, and disposal of hazardous

waste. RCRA also set forth a framework for the management of non-hazardous solid wastes. The 1986

amendments to RCRA enabled EPA to address environmental problems that could result from underground

tanks storing petroleum and other hazardous substances. This listing refers to facilities currently generating

hazardous waste. EPA Region 9 includes the following states:  Arizona, California, Hawaii, Nevada, and the

territories of Guam and American Samoa.
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RCRANGR09                              Resource Conservation & Recovery Act - Non-Generator

VERSION DATE: 03/01/18 

The Resource Conservation and Recovery Act (RCRA) gives EPA the authority to control hazardous waste from

the "cradle-to-grave." This includes the generation, transportation, treatment, storage, and disposal of hazardous

waste. RCRA also set forth a framework for the management of non-hazardous solid wastes. The 1986

amendments to RCRA enabled EPA to address environmental problems that could result from underground

tanks storing petroleum and other hazardous substances. This listing refers to facilities classified as non-

generators. Non-Generators do not presently generate hazardous waste. EPA Region 9 includes the following

states:  Arizona, California, Hawaii, Nevada, and the territories of Guam and American Samoa.

ALTFUELS                              Alternative Fueling Stations

VERSION DATE: 01/22/18 

Nationwide list of alternative fueling stations made available by the US Department of Energy's Office of Energy

Efficiency & Renewable Energy. Includes Biodiesel stations, Ethanol (E85) stations, Liquefied Petroleum Gas

(Propane) stations, Ethanol (E85) stations, Natural Gas stations, Hydrogen stations, and

Electric Vehicle Supply Equipment (EVSE).

FEMAUST                              FEMA Owned Storage Tanks

VERSION DATE: 12/01/16 

This is a listing of FEMA owned underground and aboveground storage tank sites. For security reasons, address

information is not released to the public according to the U.S. Department of Homeland Security.

HISTPST                              Historical Gas Stations

VERSION DATE: NR 

This historic directory of service stations is provided by the Cities Service Company.  The directory includes

Cities Service filling stations that were located throughout the United States in 1930.

ICISCLEANERS                              Integrated Compliance Information System Drycleaners

VERSION DATE: 09/23/17 

This is a listing of drycleaner facilities from the Integrated Compliance Information System (ICIS). The

Environmental Protection Agency (EPA) tracks facilities that

possess NAIC and SIC codes that classify businesses as drycleaner establishments.

MRDS                              Mineral Resource Data System

VERSION DATE: 03/15/16 
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MRDS (Mineral Resource Data System) is a collection of reports describing metallic and nonmetallic mineral

resources throughout the world. Included are deposit name, location, commodity, deposit description, geologic

characteristics, production, reserves, resources, and references. This database contains the records previously

provided in the Mineral Resource Data System (MRDS) of USGS and the Mineral Availability System/Mineral

Industry Locator System (MAS/MILS) originated in the U.S. Bureau of Mines, which is now part of USGS.

MSHA                              Mine Safety and Health Administration Master Index File

VERSION DATE: 09/01/17 

The Mine dataset lists all Coal and Metal/Non-Metal mines under MSHA's jurisdiction since 1/1/1970. It includes

such information as the current status of each mine (Active, Abandoned, NonProducing, etc.), the current owner

and operating company, commodity codes and physical attributes of the mine. Mine ID is the unique key for this

data. This information is provided by the United States Department of Labor - Mine Safety and Health

Administration (MSHA).

BF                              Brownfields Management System

VERSION DATE: 03/26/18 

Brownfields are real property, the expansion, redevelopment, or reuse of which may be complicated by the

presence or potential presence of a hazardous substance, pollutant, or contaminant. Cleaning up and reinvesting

in these properties takes development pressures off of undeveloped, open land, and both improves and protects

the environment.  The United States Environmental Protection Agency maintains this database to track activities

in the various brown field grant programs including grantee assessment, site cleanup and site redevelopment. 

This database included tribal brownfield sites.

DNPL                              Delisted National Priorities List

VERSION DATE: 04/11/18 

This database includes sites from the United States Environmental Protection Agency’s Final National Priorities

List (NPL) where remedies have proven to be satisfactory or sites where the original analyses were inaccurate,

and the site is no longer appropriate for inclusion on the NPL, and final publication in the Federal Register has

occurred.

NLRRCRAT                              No Longer Regulated RCRA Non-CORRACTS TSD Facilities

VERSION DATE: 03/01/18 

This database includes RCRA Non-Corrective Action TSD facilities that are no longer regulated by the United

States Environmental Protection Agency or do not meet other RCRA reporting requirements.  This listing

includes facilities that formerly treated, stored or disposed of hazardous waste.

ODI                              Open Dump Inventory

VERSION DATE: 06/01/85 
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The open dump inventory was published by the United States Environmental Protection Agency.  An “open dump”

is defined as a facility or site where solid waste is disposed of which is not a sanitary landfill which meets the

criteria promulgated under section 4004 of the Solid Waste Disposal Act (42 U.S.C. 6944) and which is not a

facility for disposal of hazardous waste.  This inventory has not been updated since June 1985.

RCRAT                              Resource Conservation & Recovery Act - Non-CORRACTS Treatment, Storage & Disposal Facilities

VERSION DATE: 03/01/18 

The Resource Conservation and Recovery Act (RCRA) gives EPA the authority to control hazardous waste from

the "cradle-to-grave." This includes the generation, transportation, treatment, storage, and disposal of hazardous

waste. RCRA also set forth a framework for the management of non-hazardous solid wastes. The 1986

amendments to RCRA enabled EPA to address environmental problems that could result from underground

tanks storing petroleum and other hazardous substances. This listing refers to facilities recognized as hazardous

waste treatment, storage, and disposal sites (TSD).

SEMS                              Superfund Enterprise Management System

VERSION DATE: 04/11/18 

The U.S. Environmental Protections Agency's (EPA) Office of Solid Waste and Emergency Response, Office of

Superfund Remediation and Technology Innovation (OSRTI), has implemented The Superfund Enterprise

Management System (SEMS), formerly known as CERCLIS (Comprehensive Environmental Response,

Compensation and Liability Information System) to track and report on clean-up and enforcement activities

taking place at Superfund sites.  SEMS represents a joint development and ongoing collaboration between

Superfund's Remedial, Removal, Federal Facilities, Enforcement and Emergency Response programs.

SEMSARCH                              Superfund Enterprise Management System Archived Site Inventory

VERSION DATE: 04/11/18 

The Superfund Enterprise Management System Archive listing (SEMS-ARCHIVE) has replaced the CERCLIS

NFRAP reporting system in 2015.  This listing reflect sites that have been assessed and no further remediation is

planned and is of no further interest under the Superfund program.

SMCRA                              Surface Mining Control and Reclamation Act Sites

VERSION DATE: 08/25/17 

An inventory of land and water impacted by past mining (primarily coal mining) is maintained by OSMRE to

provide information needed to implement the Surface Mining Control and Reclamation Act of 1977 (SMCRA).

The inventory contains information on the location, type, and extent of AML impacts, as well as, information on

the cost associated with the reclamation of those problems. The inventory is based upon field surveys by State,

Tribal, and OSMRE program officials. It is dynamic to the extent that it is modified as new problems are identified

and existing problems are reclaimed.
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USUMTRCA                              Uranium Mill Tailings Radiation Control Act Sites

VERSION DATE: 03/04/17 

The Legacy Management Office of the Department of Energy (DOE) manages radioactive and chemical waste,

environmental contamination, and hazardous material at over 100 sites across the U.S. The L.M. Office

manages this database of sites registered under the Uranium Mill Tailings Control Act (UMTRCA).

DOD                              Department of Defense Sites

VERSION DATE: 12/01/14 

This information originates from the National Atlas of the United States Federal Lands data, which includes lands

owned or administered by the Federal government.  Army DOD, Army Corps of Engineers DOD, Air Force DOD,

Navy DOD and Marine DOD areas of 640 acres or more are included.

FUDS                              Formerly Used Defense Sites

VERSION DATE: 06/01/15 

The Formerly Used Defense Sites (FUDS) inventory includes properties previously owned by or leased to the

United States and under Secretary of Defense Jurisdiction, as well as Munitions Response Areas (MRAs).  The

remediation of these properties is the responsibility of the Department of Defense.  This data is provided by the

U.S. Army Corps of Engineers (USACE), the boundaries/polygon data are based on preliminary findings and not

all properties currently have polygon data available.  DISCLAIMER: This data represents the results of data

collection/processing for a specific USACE activity and is in no way to be considered comprehensive or to be

used in any legal or official capacity as presented on this site. While the USACE has made a reasonable effort to

insure the accuracy of the maps and associated data, it should be explicitly noted that USACE makes no

warranty, representation or guaranty, either expressed or implied, as to the content, sequence, accuracy,

timeliness or completeness of any of the data provided herein. For additional information on Formerly Used

Defense Sites please contact the USACE Public Affairs Office at (202) 528-4285.

FUSRAP                              Formerly Utilized Sites Remedial Action Program

VERSION DATE: 03/04/17 

The U.S. DOE established the Formerly Utilized Sites Remedial Action Program (FUSRAP) in 1974 to remediate

sites where radioactive contamination remained from the Manhattan Project and early U.S. Atomic Energy

Commission (AEC) operations. The DOE Office of Legacy Management (LM) established long-term surveillance

and maintenance (LTS&M) requirements for remediated FUSRAP sites. DOE evaluates the final site conditions

of a remediated site on the basis of risk for different future uses. DOE then confirms that LTS&M requirements

will maintain protectiveness.

NLRRCRAC                              No Longer Regulated RCRA Corrective Action Facilities

VERSION DATE: 03/01/18 

36 of 48

www.geo-search.com   888-396-0042

Order# 110232    Job# 243251

Environmental Records Definitions - FEDERAL



This database includes RCRA Corrective Action facilities that are no longer regulated by the United States

Environmental Protection Agency or do not meet other RCRA reporting requirements.

NMS                              Former Military Nike Missile Sites

VERSION DATE: 12/01/84 

This information was taken from report DRXTH-AS-IA-83A016 (Historical Overview of the Nike Missile System,

12/1984) which was performed by Environmental Science and Engineering, Inc. for the U.S. Army Toxic and

Hazardous Materials Agency Assessment Division.  The Nike system was deployed between 1954 and the mid-

1970’s. Among the substances used or stored on Nike sites were liquid missile fuel (JP-4); starter fluids (UDKH,

aniline, and furfuryl alcohol); oxidizer (IRFNA); hydrocarbons (motor oil, hydraulic fluid, diesel fuel, gasoline,

heating oil); solvents (carbon tetrachloride, trichloroethylene, trichloroethane, stoddard solvent); and battery

electrolyte. The quantities of material a disposed of and procedures for disposal are not documented in

published reports. Virtually all information concerning the potential for contamination at Nike sites is confined to

personnel who were assigned to Nike sites.

During deactivation most hardware was shipped to depot-level supply points. There were reportedly instances

where excess materials were disposed of on or near the site itself at closure. There was reportedly no routine

site decontamination.

NPL                              National Priorities List

VERSION DATE: 04/11/18 

This database includes United States Environmental Protection Agency (EPA) National Priorities List sites that

fall under the EPA's Superfund program, established to fund the cleanup of the most serious uncontrolled or

abandoned hazardous waste sites identified for possible long-term remedial action.

PNPL                              Proposed National Priorities List

VERSION DATE: 04/11/18 

This database contains sites proposed to be included on the National Priorities List (NPL) in the Federal

Register.  The United States Environmental Protection Agency investigates these sites to determine if they may

present long-term threats to public health or the environment.

RCRAC                              Resource Conservation & Recovery Act - Corrective Action Facilities

VERSION DATE: 03/01/18 

The Resource Conservation and Recovery Act (RCRA) gives EPA the authority to control hazardous waste from

the "cradle-to-grave." This includes the generation, transportation, treatment, storage, and disposal of hazardous

waste. RCRA also set forth a framework for the management of non-hazardous solid wastes. The 1986

amendments to RCRA enabled EPA to address environmental problems that could result from underground

tanks storing petroleum and other hazardous substances. This listing refers to facilities with corrective action

activity.
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RCRASUBC                              Resource Conservation & Recovery Act - Subject to Corrective Action Facilities

VERSION DATE: 03/01/18 

The Resource Conservation and Recovery Act (RCRA) gives EPA the authority to control hazardous waste from

the "cradle-to-grave." This includes the generation, transportation, treatment, storage, and disposal of hazardous

waste. RCRA also set forth a framework for the management of non-hazardous solid wastes. The 1986

amendments to RCRA enabled EPA to address environmental problems that could result from underground

tanks storing petroleum and other hazardous substances. This listing refers to facilities subject to corrective

actions.

RODS                              Record of Decision System

VERSION DATE: 12/11/17 

These decision documents maintained by the United States Environmental Protection Agency describe the

chosen remedy for NPL (Superfund) site remediation. They also include site history, site description, site

characteristics, community participation, enforcement activities, past and present activities, contaminated media,

the contaminants present, and scope and role of response action.
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CDL                              Clandestine Drug Labs

VERSION DATE: 12/31/17 

The California Department of Toxic Substance Control (DTSC) provides this listing of illegal drug laboratories. 

Pursuant to Section 25354.5 of the California Health and Safety Code, DTSC conducts emergency removal

actions at clandestine drug labs at the request of State and local law enforcement agencies.  DTSC’s contractors

typically remove hazardous substances that may pose an immediate threat to public health and the environment

while the enforcement officials are on scene.  During the emergency removal actions, contractors remove and

properly dispose of contaminated lab equipment, chemicals used to make the illegal drugs (usually

methamphetamine), lab chemical wastes, and other grossly contaminated materials.  DTSC does not perform

additional assessment work beyond standard emergency removal actions and makes no further determination

regarding the need for future cleanup work at the emergency removal location.  The reported location information

may or may not include the actual location of the illegal drug lab.  The DTSC does not guarantee the accuracy of

the address or location information or the condition of the location listed.

CHMIRS                              California Hazardous Material Incident Report System

VERSION DATE: 04/06/18 

The California Hazardous Material Incident Report System database is provided by the California Emergency

Management Agency.  This database contains accidental or spill release information from reported hazardous

material incidents since 1993.

DTSCDR                              DTSC Deed Restrictions

VERSION DATE: 04/16/18 

The California Department of Toxic Substances Control (DTSC) maintains this listing of sites with deed

restrictions.  According to the DTSC, restricted land use indicates whether the site or area within the site has an

environmental restriction recorded and/or other institutional control preventing certain types of land use or

activities.  The land use restrictions listed under the site management requirements are only an abbreviated

summary of the land use restrictions, and may not encompass all restrictions and notification requirements

placed on a property.  For complete land use restriction information please contact the DTSC to review

associated Land Use Restriction documents.

EMI                              Emissions Inventory Data

VERSION DATE: 12/31/15 

The Air Resources Board's Emissions Inventory Database contains criteria pollutant data and toxic data on

facilities throughout the state of California for the 2012-2000 inventory years.

HWTS                              Hazardous Waste Tanner Summary

VERSION DATE: 12/31/16 
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This data is prepared from information extracted from copies of hazardous waste manifests received each year

by the Department of Toxic Substances Control.  The Hazardous Waste Summary Report (Tanner Report)

currently includes manifest data from the 1993 through the 2016 reporting years.

LDS                              Land Disposal Sites

VERSION DATE: 04/16/18 

Land Disposal sites (Landfills) included in GeoTracker. GeoTracker is the Water Boards data management

system for sites that impact, or have the potential to impact, water quality in California, with emphasis on

groundwater.

LIENS                              Recorded Environmental Cleanup Liens

VERSION DATE: 05/17/18 

The California Department of Toxic Substance Control (DTSC) maintains this listing of liens placed upon real

properties.  A lien is utilized by the DTSC to obtain reimbursement from responsible parties for costs associated

with the remediation of contaminated properties.

MCS                              Military Cleanup Sites

VERSION DATE: 04/16/18 

Military sites (consisting of: Military UST sites; Military Privatized sites; and Military Cleanup sites [formerly

known as DoD non UST]) included in GeoTracker. GeoTracker is the Water Boards data management system

for sites that impact, or have the potential to impact, water quality in California, with emphasis on groundwater

NPDES                              National Pollutant Discharge Elimination System Facilities

VERSION DATE: 06/04/18 

Authorized by the Clean Water Act, the National Pollutant Discharge Elimination System (NPDES) permit

program controls water pollution by regulating point sources that discharge pollutants into waters of the United

States.

ABST                              Above Ground Storage Tanks

VERSION DATE: 03/22/18 

This database, provided by the California Environmental Protection Agency’s (CalEPA) Regulated Site Portal,

contains aboveground petroleum storage tank facilities originating from the California Environmental Reporting

System (CERS).  These facilities store petroleum in aboveground storage tanks with oversight by local agencies.

 As of January 1, 2008, Assembly Bill No. 1130 of the Aboveground Petroleum Storage Act (APSA) authorized

the Certified Unified Program Agencies to implement and administer the requirements of the APSA.  CalEPA

Data Disclaimer: Information displayed in the portal is collected from separate agency databases and displayed

unaltered.  Information that is considered confidential, trade secret, or is otherwise protected by the agency that
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manages the database is not loaded into the portal.  For more detail about information displayed in the portal,

please visit the data source sites.  Please refer to AST2007 database for aboveground storage tank information

obtained from the California State Water Resources Control Board prior to 2008 APSA requirements.

AST2007                              Aboveground Storage Tanks Prior to January 2008

VERSION DATE: 12/01/07 

This database contains aboveground storage tank facilities registered with the California State Water Resources

Control Board (SWRCB) between 2007 and 2003.  Since 2006, tanks were required to contain a minimum (even

as cumulative) of 1320 gallons to be in the program.  As of January 1, 2008, the SWRCB no longer maintains a

list of registered aboveground storage tanks, due to effective Assembly Bill No. 1130 (Laird) of the Aboveground

Petroleum Storage Act (APSA).  This Bill authorized the Certified Unified Program Agencies to implement and

administer the requirements of the APSA.  Please refer to ABST database as a current source for aboveground

petroleum storage tank data.

CLEANER                              Dry Cleaner Facilities

VERSION DATE: 03/13/18 

This database, created by accessing the California Department of Toxic Substances Control’s (DTSC)

Hazardous Waste Tracking System, includes dry cleaner facilities that have registered EPA identification

numbers.  These facilities are categorized with one of the following NAICS Codes:  81231 or 81232.  This

database may also include facilities other than dry cleaners who also register with these same NAICS Codes. 

Not all companies report their NAICS/SIC Codes to the DTSC and therefore this database may exclude

registered dry cleaner facilities with incomplete classification information.

DTSCHWT                              DTSC Registered Hazardous Waste Transporters

VERSION DATE: 04/30/18 

The Department of Toxic Substances Control provides this list of Registered Hazardous Waste Transporters.

HISTUST                              Historical Underground Storage Tanks

VERSION DATE: 12/31/87 

The Hazardous Substance Storage Container Database is a historical list of Underground Storage Tank sites,

compiled from tank survey and registration information collected at one time between 1984 and 1987 by the

State Water Resources Control Board.  The hazardous substances stored within these tanks includes, but not

restricted to, petroleum products, industrial solvents, and other materials.

MINES                              Mines Listing

VERSION DATE: 05/06/18 

This database includes mine site locations from the California Office of Mine Reclamation.
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MWMP                              California Medical Waste Management Program Facility List

VERSION DATE: 04/13/18 

To protect the public and the environment from potential infectious exposure to disease causing agents, the

Medical Waste Management Program (MWMP), in the Environmental Management Branch of the California

Department of Public Health, regulates the generation, handling, storage, treatment, and disposal of medical

waste by providing oversight for the implementation of the Medical Waste Management Act (MWMA). The

MWMP permits and inspects all medical waste off-site treatment facilities, medical waste transporters, and

medical waste transfer stations.

SLIC                              Spills, Leaks, Investigation & Cleanup Recovery Listing

VERSION DATE: 06/16/08 

These records are maintained by the California Regional Water Quality Control Board (RWQCB). This list

includes contaminated sites that impact groundwater or have the potential to impact ground water.  Please refer

to CLEANUPSITES database as source of current data.

SWEEPS                              Statewide Environmental Evaluation and Planning System

VERSION DATE: 10/01/94 

The Statewide Environmental Evaluation and Planning System (SWEEPS) contains a historical listing of active

and inactive underground storage tank locations from the State Water Resources Control Board.  The hazardous

substances stored within these tanks includes, but not restricted to, petroleum products, industrial solvents, and

other materials.  Refer to CUPA listing for source of current data.

USTCUPA                              Underground Storage Tanks

VERSION DATE: 05/06/18 

An underground storage tank is an individual tank or group of tanks that store hazardous substances. 

Underground storage tanks are completely or considerably below the ground surface.  This database contains

UST permit data submitted from the Certified Unified Program Agencies (CUPA) directly to the State Water

Resources Control Board.  CUPA's are local agencies that have been certified by the California EPA to

implement state environmental programs within the local agency's jurisdiction.

BF                              Brownfield Sites

VERSION DATE: 06/03/18 

This database includes Brownfield sites from the State Water Resources Control Board. These are sites that

have gone through the Moratorium of Agreement (MOA) process.
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CALSITES                              CALSITES Database

VERSION DATE: 05/01/04 

This historical database was maintained by the Department of Toxic Substance Control for more than a decade.

CALSITES contains information on Brownfield properties with confirmed or potential hazardous contamination. 

In 2006, DTSC introduced EnviroStor as the latest Brownfields site database.

CLEANUPSITES                              GeoTracker Cleanup Sites

VERSION DATE: 04/16/18 

This GeoTracker Cleanup Sites database is maintained by the California Regional Water Quality Control Board

(RWQCB).  The database contains contaminated sites that impact groundwater or have the potential to impact

ground water, including spills, investigations, cleanup recoveries and reported leaking underground storage tank

incidents.

CORTESE                              Cortese List

VERSION DATE: 05/06/18 

This active listing includes hazardous waste and substances sites designated by the State Water Resources

Control Board , the Integrated Waste Board, and the Department of Toxic Substance Control.  The Cortese List

is utilized by the State, local agencies and developers to comply with the California Environmental Quality Act

requirements in providing information about the location of hazardous materials release sites.

DROP                              Listing of Certified Dropoff, Collection, and Community Service Programs

VERSION DATE: 04/30/18 

Listing of Certified Dropoff, Collection, and Community Service Programs (non-buyback) operating under the

state of California's Beverage Container Recycling Program.  This list is maintained by the Department of

Conservation.

ERAP                              Expedited Removal Action Program Sites

VERSION DATE: 01/29/18 

The Expedited Remedial Action Program is a pilot project administered by the Department of Toxic Substances

Control's Site Mitigation and Brownfields Reuse Program to promote the cleanup of up to 30 hazardous

substance release sites.  ERAP provides significant incentives for redevelopment of contaminated properties by

promoting cleanups based on the planned land use, by providing a covenant not to sue, and by outlining a fair

and equitable liability scheme.

HISTCORTESE                              Historical Cortese List

VERSION DATE: 11/02/02 
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This historical listing includes hazardous waste and substances sites designated by the State Water Resources

Control Board, the Integrated Waste Board, and the Department of Toxic Substance Control.  The Cortese List

was utilized by the State, local agencies and developers to comply with the California Environmental Quality Act

requirements in providing information about the location of hazardous materials release sites. See CACORTESE

for an updated version of this database.

LUST                              Leaking Underground Storage Tanks

VERSION DATE: 04/16/18 

This database is maintained by the State Water Resources Control Board.  LUST records contain an inventory of

reported leaking underground storage tank incidents.  Please refer to the CLEANUPSITES database as source

of current data.

NFA                              No Further Action Determination

VERSION DATE: 07/01/05 

The NFA listing contains properties at which the Department of Toxic Substance Control has made a clear

determination that the property does not pose a problem to the environment or to public health.

NFE                              Sites Needing Further Evaluation

VERSION DATE: 07/01/05 

The NFE listing contains properties that the Department of Toxic Substance Control suspects with possible

contamination.  These are unconfirmed contaminated properties that need further assessment.

PROC                              Listing of Certified Processors

VERSION DATE: 05/15/18 

Listing of Certified Processors that are operating under the state of California's Beverage Container Recycling

Program.  This list is maintained by the Department of Conservation.

REF                              Referred to Another Local or State Agency

VERSION DATE: 07/01/05 

The REF listing contains properties where contamination has not been confirmed and which were determined as

not requiring direct Department of Toxic Substance Control Site Mitigation Program action or oversight. 

Accordingly, these sites have been referred to another state or local regulatory agency.

SWIS                              Solid Waste Information System Sites

VERSION DATE: 04/18/18 
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The Solid Waste Information System (SWIS) database includes information on solid waste facilities, operations,

and disposal sites located in California.  This database is maintained by the California Department of Resources

Recycling and Recovery.

SWRCY                              Recycling Centers

VERSION DATE: 05/17/18 

Listing of Certified Recycling Centers that are operating under the state of California's Beverage Container

Recycling Program.  This list is maintained by the Department of Conservation.

VCP                              Voluntary Cleanup Program

VERSION DATE: 04/23/18 

Contains low threat level properties with either confirmed or unconfirmed releases and the project proponents

have request that DTSC oversee investigation and/or cleanup activities and have agreed to provide coverage for

DTSC’s costs.

WMUDS                              Waste Management Unit Database

VERSION DATE: 01/01/00 

The Waste Management Unit Database System tracks and inventories waste management units. CCR Title 27

contains criteria stating that Waste Management Units are classified according to their ability to contain wastes.

Containment shall be determined by geology, hydrology, topography, climatology, and other factors relating to

the ability of the Unit to protect water quality.  Water Code Section 13273.1 requires that operators submit a

water quality solid waste assessment test (SWAT) report to address leak status.  The WMUDS was last updated

by the State Water Resources control board in 2000.

ENVIROSTOR                              EnviroStor Cleanup Sites

VERSION DATE: 04/23/18 

The Department of Toxic Substances Control (DTSC) has developed the EnviroStor database system to

evaluate and track sites with confirmed or potential contamination and sites where further investigation may be

necessary.  This EnviroStor database of cleanup sites contains the following: Federal Superfund sites (National

Priorities List (NPL)); State Response, including Military Facilities and State Superfund; Voluntary Cleanup; and

School sites.  Sites where DTSC has made a "No Action Required" determination are not included in this

database, as these sites had assessments that revealed no evidence of recognized environmental conditions in

connection with the property.

ENVIROSTORPCA                              EnviroStor Permitted and Corrective Action Sites

VERSION DATE: 05/01/18 
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The Department of Toxic Substances Control (DTSC) has developed the EnviroStor database system to

evaluate and track sites with confirmed or potential contamination and sites where further investigation may be

necessary.  This EnviroStor database contains detailed information on hazardous waste permitted and corrective

action facilities.   Investigation and cleanup activities at hazardous waste facilities (either Resource Conservation

and Recovery Act (RCRA) or State-only) that either were eligible for a permit or received a permit are called

"corrective action."  These facilities treated stored, disposed and/or transferred hazardous waste.

TOXPITS                              Toxic Pits Cleanup Act Sites

VERSION DATE: 07/01/95 

Toxic Pits are sites with possible contamination of hazardous substances where cleanup is necessary.  This

listing is no longer updated by the State Water Resources Control Board.
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RCGL                              Riverside County Generator List

VERSION DATE: 04/09/18 

This listing of permitted facilities that create hazardous waste is maintained by the Riverside County Department

of Environmental Health.

RCDL                              Riverside County Disclosure List

VERSION DATE: 05/15/18 

This listing of permitted facilities that handle hazardous materials is maintained by the Riverside County

Department of Environmental Health.

RCMW                              Riverside County Medical Waste Facilities

VERSION DATE: 09/07/11 

This listing of medical waste facilities is provided by the Riverside County Department of Environmental Health.

RCUST                              Riverside County Underground Storage Tank Sites

VERSION DATE: 05/15/18 

This listing of permitted underground storage tanks is maintained by the Riverside County Department of

Environmental Health.

RCLUST                              Riverside County Underground Storage Tanks Cleanup Sites

VERSION DATE: 03/26/18 

This listing of facilities with unauthorized release (leaking tanks) is maintained the Riverside County Department

of Environmental Health, Local Oversight Program (LOP).
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USTR09                              Underground Storage Tanks On Tribal Lands

VERSION DATE: 04/10/18 

This database, provided by the United States Environmental Protection Agency (EPA), contains underground

storage tanks on Tribal lands located in EPA Region 9.  This region includes the following states:  Arizona,

California, Hawaii, Nevada, and the territories of Guam and American Samoa.

LUSTR09                              Leaking Underground Storage Tanks On Tribal Lands

VERSION DATE: 04/10/18 

This database, provided by the United States Environmental Protection Agency (EPA), contains leaking

underground storage tanks on Tribal lands located in EPA Region 9.  This region includes the following states: 

Arizona, California, Hawaii, Nevada, and the territories of Guam and American Samoa.

ODINDIAN                              Open Dump Inventory on Tribal Lands

VERSION DATE: 11/08/06 

This Indian Health Service database contains information about facilities and sites on tribal lands where solid

waste is disposed of, which are not sanitary landfills or hazardous waste disposal facilities, and which meet the

criteria promulgated under section 4004 of the Solid Waste Disposal Act (42 U.S.C. 6944).

TORRESDUMPSITES                              Illegal Dump Sites on the Torres Martinez Reservation

VERSION DATE: 10/29/07 

This listing of illegal dump site locations on the Torres Martinez Reservation is maintained by the United States

Environmental Protection Agency, Region IX.  These dump sites contain unlawfully discarded household waste

such as landscaping and wood wastes with no known soil or groundwater contamination.  A majority of the sites

have already been cleaned up through the collaborative efforts of the EPA, The California Integrated Waste

Management Board and the Torres Martinez Tribe.

INDIANRES                              Indian Reservations

VERSION DATE: 01/01/00 

The Department of Interior and Bureau of Indian Affairs maintains this database that includes American Indian

Reservations, off-reservation trust lands, public domain allotments, Alaska Native Regional Corporations and

Recognized State Reservations.
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REGULATORY RECORDS DOCUMENTATION 



1

Zachary Freeman

From: Zachary Freeman
Sent: Wednesday, July 11, 2018 12:59 PM
To: glenn.castillo@dtsc.ca.gov; robert.hardison@dtsc.ca.gov
Subject: Records search request

Dear Mr. Castillo and Mr. Hardison: 
 
Leighton and Associates is requesting information for a property located in the City of Riverside.  The 
Riverside County Assessor Office identifies the subject site as Tracts 32301 and 32302, Assessor 
Parcel Numbers 266-100-010-0, 266-100-011-1 and 266-140-001-06.   
 
Leighton and Associates is requesting any information concerning hazardous waste/materials, 
underground storage tanks, leaking underground storage tank cleanup, inspections, violations, or any 
other environmentally sensitive spills, responses, or concerns your agency may have on file 
associated with this site. 
 
Thank you very much for your time and assistance. 
 
Respectfully submitted, 
 

Zach Freeman, PG 
Environmental Project Geologist  
10532 Acacia Street Suite B-6  
Rancho Cucamonga, CA 91786  
951-743-2642 Cellular  
909-484-2205 Office  
Leighton  
Solutions You Can Build On  
   
The information accompanying this email transmission may contain confidential or legally privileged information that is 
intended only for the use of the individual or entity named in this message. If you are not the intended recipient, you are 
hereby notified that any disclosure, copying, distribution or reliance upon the contents of this email is strictly prohibited. If 
you receive this email in error, please immediately notify the sender by reply e-mail and destroy all copies of the 
communication and any attachments  

Please consider the environment before printing this e-mail.  
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Zachary Freeman

From: Zachary Freeman
Sent: Wednesday, July 11, 2018 1:01 PM
To: jone.barrio@DTSC.ca.gov; 'julie.johnson@dtsc.ca.gov'
Subject: FW: Records search request

Dear Ms. Barrio and Ms. Johnson: 
 
Leighton and Associates is requesting information for a property located in the City of Riverside.  The 
Riverside County Assessor Office identifies the subject site as Tracts 32301 and 32302, Assessor 
Parcel Numbers 266-100-010-0, 266-100-011-1 and 266-140-001-06.   
 
Leighton and Associates is requesting any information concerning hazardous waste/materials, 
underground storage tanks, leaking underground storage tank cleanup, inspections, violations, or any 
other environmentally sensitive spills, responses, or concerns your agency may have on file 
associated with this site. 
 
Thank you very much for your time and assistance. 
 
Respectfully submitted, 
 

Zach Freeman, PG 
Environmental Project Geologist  
10532 Acacia Street Suite B-6  
Rancho Cucamonga, CA 91786  
951-743-2642 Cellular  
909-484-2205 Office  
Leighton  
Solutions You Can Build On  
   
The information accompanying this email transmission may contain confidential or legally privileged information that is 
intended only for the use of the individual or entity named in this message. If you are not the intended recipient, you are 
hereby notified that any disclosure, copying, distribution or reliance upon the contents of this email is strictly prohibited. If 
you receive this email in error, please immediately notify the sender by reply e-mail and destroy all copies of the 
communication and any attachments  

Please consider the environment before printing this e-mail.  
 



1

Zachary Freeman

From: Tlmawebmaster@rivcoit.org
Sent: Monday, July 09, 2018 7:46 PM
To: Zachary Freeman
Subject: Building and Safety Records Request

Building and Safety Records Request 

Requestor's Name:* Zach Freeman 

Company: Leighton Consulting 

Requestor's Phone No 
(format example: 951-000-
0000 ):* 

9517432642 

Current Mailing Address: 10532 Acacia Street, Suite B6 

City: Rancho Cucamonga 

State: California 

Zip: 91730 

E-Mail:* zfreeman@leightongroup.com 

ADDRESS TO BE 
RESEARCHED**: 

 

ASSESSOR'S PARCEL 
NUMBER (APN) (format 
example: 123-456-789) **: 

266-100-011 

Year Built: 2006-2009 

*REQUESTING ALL 
PERMITS: 

Yes 

If not, please specify type 
of permit(s) below: 

 

Additional Comments:  
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Historical Aerials Package

Target Property:

Tract 32301 and 32302

Wood Rd & Lurin Ave

Riverside, Riverside, California 92508

Prepared For:

Leighton & Associates

Order #: 110232

Job #: 243257

Project #: 12024

Date: 6/20/2018

www.geo-search.com 888-396-0042

Order# 110232    Job# 243257

http://geo-search.com/


Target Property Summary

Tract 32301 and 32302

Wood Rd & Lurin Ave

Riverside, Riverside, California 92508

USGS Quadrangle: Riverside East

Target Property Geometry: Point

Target Property Longitude(s)/Latitude(s):

(-117.332411399, 33.875468893)

www.geo-search.com 888-396-0042

Order# 110232    Job# 243257



Aerial Research Summary

Date Source Scale Frame

2016 USDA 1" = 500' N/A

2014 USDA 1" = 500' N/A

2012 USDA 1" = 500' N/A

2010 USDA 1" = 500' N/A

2009 USDA 1" = 500' N/A

2006 USDA 1" = 500' N/A

2005 USDA 1" = 500' N/A

2004 USDA 1" = 500' N/A

05/22/2002 USGS 1" = 500' N/A

06/01/1994 USGS 1" = 500' N/A

02/24/1985 USGS 1" = 500' 305-102

10/30/1980 USGS 1" = 500' 6-135

11/06/1974 USGS 1" = 500' 1-47

04/16/1966 USGS 1" = 500' 1-19

01/28/1962 FAIRCHILD 1" = 500' 1-159

06/11/1952 USAF 1" = 500' 2-17

07/20/1948 USGS 1" = 500' 6-65

05/29/1938 ASCS 1" = 500' 35-12

Disclaimer - The information provided in this report was obtained from a variety of public sources. GeoSearch cannot ensure and makes no

warranty or representation as to the accuracy, reliability, quality, errors occurring from data conversion or the customer’s interpretation of

this report. This report was made by GeoSearch for exclusive use by its clients only. Therefore, this report may not contain sufficient

information for other purposes or parties. GeoSearch and its partners, employees, officers and independent contractors cannot be held

liable for actual, incidental, consequential, special or exemplary damages suffered by a customer resulting directly or indirectly from any

information provided by GeoSearch.

www.geo-search.com 888-396-0042

Order# 110232    Job# 243257

Date

Source

Scale

Frame



Tract 32301 and 32302
USDA
2016

JOB #: 243257 - 06/20/2018

Target Property



Tract 32301 and 32302
USDA
2014

JOB #: 243257 - 06/20/2018

Target Property



Tract 32301 and 32302
USDA
2012

JOB #: 243257 - 06/20/2018

Target Property



Tract 32301 and 32302
USDA
2010

JOB #: 243257 - 06/20/2018

Target Property



Tract 32301 and 32302
USDA
2009

JOB #: 243257 - 06/20/2018

Target Property



Tract 32301 and 32302
USDA
2006

JOB #: 243257 - 06/20/2018

Target Property



Tract 32301 and 32302
USDA
2005

JOB #: 243257 - 06/20/2018

Target Property



Tract 32301 and 32302
USDA
2004

JOB #: 243257 - 06/20/2018

Target Property



Tract 32301 and 32302
USGS

05/22/2002

JOB #: 243257 - 06/20/2018

Target Property



Tract 32301 and 32302
USGS

06/01/1994

JOB #: 243257 - 06/20/2018

Target Property



Tract 32301 and 32302
USGS

02/24/1985

JOB #: 243257 - 06/20/2018

Target Property



Tract 32301 and 32302
USGS

10/30/1980

JOB #: 243257 - 06/20/2018

Target Property



Tract 32301 and 32302
USGS

11/06/1974

JOB #: 243257 - 06/20/2018

Target Property



Tract 32301 and 32302
USGS

04/16/1966

JOB #: 243257 - 06/20/2018

Target Property



Tract 32301 and 32302
FAIRCHILD
01/28/1962

JOB #: 243257 - 06/20/2018

Target Property



Tract 32301 and 32302
USAF

06/11/1952

JOB #: 243257 - 06/20/2018

Target Property



Tract 32301 and 32302
USGS

07/20/1948

JOB #: 243257 - 06/20/2018

Target Property



Tract 32301 and 32302
ASCS

05/29/1938

JOB #: 243257 - 06/20/2018

Target Property



Historical Topographic Maps

Target Property:

Tract 32301 and 32302

Wood Rd & Lurin Ave

Riverside, Riverside, California 92508

Prepared For:

Leighton & Associates

Order #: 110232

Job #: 243253

Project #: 12024

Date: 6/20/2018

www.geo-search.com 888-396-0042

Order# 110232    Job# 243253

http://geo-search.com/


Target Property Summary

Tract 32301 and 32302

Wood Rd & Lurin Ave

Riverside, Riverside, California 92508

USGS Quadrangle: Riverside East

Target Property Geometry: Point

Target Property Longitude(s)/Latitude(s):

(-117.332411399, 33.875468893)

www.geo-search.com 888-396-0042

Order# 110232    Job# 243253



Topographic Map Summary

Date Quadrangle Scale

2012 Riverside East, CA (2012)

Steele Peak, CA (2012)

1" = 2000'

1967 PHOTOREVISED 1980 Riverside East, CA 1" = 2000'

1967 PHOTOINSPECTED 1978 Steele Peak, CA 1" = 2000'

1967 PHOTOREVISED 1973 Riverside East, CA 1" = 2000'

1967 PHOTOREVISED 1973 Steele Peak, CA 1" = 2000'

1967 Riverside East, CA 1" = 2000'

1967 Steele Peak, CA 1" = 2000'

1953 Steele Peak, CA 1" = 2000'

1942 Riverside, CA 1" = 5208'

1901 Riverside, CA 1" = 5208'

1901 Elsinore, CA 1" = 10420'

Disclaimer - The information provided in this report was obtained from a variety of public sources. GeoSearch cannot ensure and makes no

warranty or representation as to the accuracy, reliability, quality, errors occurring from data conversion or the customer’s interpretation of

this report. This report was made by GeoSearch for exclusive use by its clients only. Therefore, this report may not contain sufficient

information for other purposes or parties. GeoSearch and its partners, employees, officers and independent contractors cannot be held

liable for actual, incidental, consequential, special or exemplary damages suffered by a customer resulting directly or indirectly from any

information provided by GeoSearch.

www.geo-search.com 888-396-0042

Order# 110232    Job# 243253
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Quadrangle

Scale



Tract 32301 and 32302
Riverside East, CA (2012), Steele Peak, CA (2012)

JOB #: 243253 - 06/20/2018

Target Property



Tract 32301 and 32302
Riverside East, CA (1980)

JOB #: 243253 - 06/20/2018

Target Property



Tract 32301 and 32302
Steele Peak, CA (1978)

JOB #: 243253 - 06/20/2018

Target Property



Tract 32301 and 32302
Riverside East, CA (1973)

JOB #: 243253 - 06/20/2018

Target Property



Tract 32301 and 32302
Steele Peak, CA (1973)

JOB #: 243253 - 06/20/2018

Target Property



Tract 32301 and 32302
Riverside East, CA (1967)

JOB #: 243253 - 06/20/2018

Target Property



Tract 32301 and 32302
Steele Peak, CA (1967)

JOB #: 243253 - 06/20/2018

Target Property



Tract 32301 and 32302
Steele Peak, CA (1953)

JOB #: 243253 - 06/20/2018

Target Property



Tract 32301 and 32302
Riverside, CA (1942)

JOB #: 243253 - 06/20/2018

Target Property



Tract 32301 and 32302
Riverside, CA (1901)

JOB #: 243253 - 06/20/2018

Target Property



Tract 32301 and 32302
Elsinore, CA (1901)

JOB #: 243253 - 06/20/2018

Target Property
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City Directory Historical by Street Number 
 

1 Wood Rd No Listing (1963-1966); Street Begins (1971-1995); No Listing (2001-2016) 

15901 Wood Rd No Listing (1963-1966); Aster Anneliese (1971); No Current Listing (1974); No Listing (1981-2016) 

15913 Wood Rd No Listing (1963-1966); Hamilton Grace Rev (1971-1985); No Listing (1990-2016) 

16045 Wood Rd No Listing (1963-1974); Art Craft Tile Co (1981-1985); Circle B Industries (1981); Hillcrest Cstm Pntg 
(1981-1995); Montgomery M Plmbg (1981-1985); Woodcrest Glass&Mrr (1981-2001); Pams 
Ceramics (1985); Boyett Elmer R (1990); Valley Towing Serv (1990); Accurate Autoworks (2001-
2006); Adams Jack Custom Carpet (2001-2006); Wild Bill's Pinstripng&Lettrng (2001); Woodcrest 
Paint & Body (2006-2011); Accurate Autoworks (2011-2016); Jrc Architectural Woodwkg (2016); Jrc 
Woodworking Inc (2016); Carlile Don (2016)

16501 Wood Rd No Listing (1963-1974); Rancho Colina Verde (1981-1985); No Current Listing (1990-1995); Gless 
John (2001); No Listing (2006-2016) 

16540 Wood Rd No Listing (1963-1985); Russell Dean R (1990); Milas Billie Cheryl (1995-2006); Russell Dean (2001-
2006); Milas Billie C (2011); No Listing (2016)

16600 Wood Rd No Listing (1963-1971); Worrell Howard C (1974-1995); Jose Raymundo D (1990); Ward Thomas 
(2001-2006); No Listing (2011); Ward Thomas (2016) 

16637 Wood Rd No Listing (1963-1971); Berntson Warden E (1974); No Listing (1981-2016) 

16641 Wood Rd No Listing (1963-1971); No Current Listing (1974); No Listing (1981-2016) 

16657 Wood Rd No Listing (1963-1971); Collins Donald L (1974); No Listing (1981-2016) 

16681 Wood Rd No Listing (1963-1974); Lily Of Vly Ch God (1981-1995); Sweeney James (2001); Lily Of The Valley 
Ch Gd Chrst (2006); Bethesda Revival Ctr (2011); No Listing (2016) 

16745 Wood Rd No Listing (1963-1995); Webb Ophelia (2001); Pierce Don (2006); No Listing (2011); Pierce Don 
(2016) 

16900 Wood Rd No Listing (1963-1985); Lewis Richard D (1990); Newsome Viola (1990); No Listing (1995-2001); 
Glass Maria (2006); No Listing (2011-2016) 

16915 Wood Rd No Listing (1963-1985); Smith Ernie E (1990); No Current Listing (1995); Plante Jerald (2001-2006); 
Plante George (2011); No Listing (2016)

16925 Wood Rd No Listing (1963-1974); Stobaugh B J (1981-1995); Rea Jerry D (1990); Sonny&Joe Constr Co 
(1990-1995); No Listing (2001); Stobaugh B J (2006-2011); Ferguson Thor (2011); No Listing (2016) 

16940 Wood Rd No Listing (1963-1966); Davison Edw (1971-2006); No Listing (2011); Guzman Humberto (2016) 

16961 Wood Rd No Listing (1963-2001); Nguyen Michael (2006); Nguyen Michael (2011-2016) 

17052 Wood Rd No Listing (1963-1966); Lipscomb Eugenia (1971); No Current Listing (1974); Leffall Ida (1981-1990); 
Titsworth Mary L (1981); No Current Listing (1995); Leffall Ida (2001-2006); Avery Renita (2006); No 
Listing (2011); Nation Luzby (2016)

17088 Wood Rd No Listing (1963-1990); Reynolds Helen R (1995); No Listing (2001-2006); Reynolds Helen R (2011); 
No Listing (2016) 
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City Directory Historical by Street Number 
 

1 Lurin Ave Range Not Listed- Starts With 19208 (1971-1974); Street Begins (1981-2006); Street Begins (2011-
2016) 

18590 Lurin Ave No Listing (1971-2006); Radford Tracie (2011-2016) 

18606 Lurin Ave No Listing (1971-2011); Illangakoon Rakhitha (2016) 

18622 Lurin Ave No Listing (1971-2006); Mangini Gino R (2011-2016) 

18636 Lurin Ave No Listing (1971-2011); Pecoraro Anthony Jr (2016) 

18664 Lurin Ave No Listing (1971-2011); Phillips Anthony (2016) 

18680 Lurin Ave No Listing (1971-2011); Haq Tashfeen (2016) 

18696 Lurin Ave No Listing (1971-2006); Villanueva Editha (2011); Ritz Duane (2016) 

18712 Lurin Ave No Listing (1971-2006); Yan Yushan (2011); No Listing (2016) 

18728 Lurin Ave No Listing (1971-2006); Romero M (2011); No Listing (2016) 

18760 Lurin Ave No Listing (1971-1990); Healy Michael (1995-2001); No Current Listing (2006); No Listing (2011-
2016) 

18800 Lurin Ave No Listing (1971-1974); Dean Thos G (1981-1985); Babcock Harold (1990); No Current Listing 
(1995); Babcock Harold (2001-2006); Eklund Dyana (2001-2006); No Listing (2011-2016) 

18810 Lurin Ave No Listing (1971-1985); Perkins Robert Eli (1990-2006); Love Teresa (2001); Kido Ken (2006); 
Perkins Robert E (2011-2016) 

18830 Lurin Ave No Listing (1971-1974); Lacross Steven C (1981-1985); No Current Listing (1990); No Listing (1995-
2011); Haynie Melanie (2016); Roucher Kirby (2016) 

18870 Lurin Ave No Listing (1971-1974); No Current Listing (1981-1985); Deluhery James (1990); No Listing (1995); 
Deluhery Jim (2001-2006); Deluhery Jim (2011-2016) 

18875 Lurin Ave No Listing (1971-1995); Fausto Librado (2001); Valle A Maria (2006); No Listing (2011-2016) 

19208 Lurin Ave No Listing (1971-1974); Niedzwieck Andrew J (1981-1990); Dant Bryan C (1981); No Current Listing 
(1995); Acevedo Jose (2001-2006); Acevedo Guadalupe (2006); Acevedo Jose (2011); Acevedo 
Guadalupe (2016) 

 

    

 

Comments: 
 

 

Both streets are located in Riverside and Perris.
 

    

 



APN(s)

Riverside County Parcel Report

MAPS/IMAGES

266100010, 266100011, 266140001

PARCEL

Previous APN

APN

Owners

Address

Mailing Address

                                           Not Available Online

266100010266-100-010-0

266100011266-100-011-1

266140001266-140-001-6

114-000-064

114-000-065

114-000-345

NOT AVAILABLE 

266-100-010

NOT AVAILABLE 

266-100-011

NOT AVAILABLE 

266-140-001

130 W ROUTE 66 AVE NO 320

GLENDORA  CA  91740

266-100-010

130 W ROUTE 66 AVE NO 320

GLENDORA  CA  91740

266-100-011

130 W ROUTE 66 AVE NO 320

266-140-001

Legal Description

Lot Size

130 W ROUTE 66 AVE NO 320

GLENDORA  CA  91740

 Subdivision Name:

Recorded Book/Page:

Lot/Parcel:

Tract Number:

Block:

266-100-010

0

 

 

 

 Subdivision Name:

Recorded Book/Page:

Lot/Parcel:

Tract Number:

Block:

266-100-011

0

 

 

 

WOODCREST ACSubdivision Name:

Recorded Book/Page:

Lot/Parcel:

Tract Number:

Block:

266-140-001

0

 

24

MB 11/62

 Recorded lot size is 9.17 acres

266-100-010

 Recorded lot size is 0.44 acres

266-100-011

 Recorded lot size is 9.2 acres

266-140-001

Page 1 of 5 on 7/10/2018 4:28:14 PM

emblem.jpg
Hyperlink1
http://pic.asrclkrec.com/Kview_ParcelMaps.aspx?ParcelNumber=266100010
Hyperlink1
http://pic.asrclkrec.com/Kview_ParcelMaps.aspx?ParcelNumber=266100011
Hyperlink1
http://pic.asrclkrec.com/Kview_ParcelMaps.aspx?ParcelNumber=266140001
http://weblink.rctlma.org/WebLink/Search.aspx?dbid=0&searchcommand=%7b%5bTransportation+Survey%5d%3a%5bSurvey+Document+Type%5d%3d%22MB+-+Map+Book%22%7d%26%7b%5bTransportation+Survey%5d%3a%5bBook%5d%3d%2211%22%7d%26%7b%5bTransportation+Survey%5d%3a%5bPage%5d%3d%2262%22%7d


Supervisorial District

Township/Range

Thomas Bros. Maps 
Page/Grid

Elevation Range (ft.)

March Joint Powers 
Authority

Proposals

City Boundary

Annexation Date

LAFCO Case

City Spheres of 
Influence

County Service Area

Indian Tribal Land

Property 
Characteristics 0000

0

0

SPECIAL 
CONSTRUCTION

0

UNKNOWN

 

Number of Baths:

Number of Bedrooms:

Construction Type:

Garage Type:

Property Area (sq ft):

Roof Type:

Number of Stories:

Year Constructed:

Pool: NO

Central Cool: NO

Central Heat: NO

266-100-010

0000

0

0

SPECIAL 
CONSTRUCTION

0

UNKNOWN

 

Number of Baths:

Number of Bedrooms:

Construction Type:

Garage Type:

Property Area (sq ft):

Roof Type:

Number of Stories:

Year Constructed:

Pool: NO

Central Cool: NO

Central Heat: NO

266-100-011

0000

0

0

SPECIAL 
CONSTRUCTION

0

UNKNOWN

 

Number of Baths:

Number of Bedrooms:

Construction Type:

Garage Type:

Property Area (sq ft):

Roof Type:

Number of Stories:

Year Constructed:

Pool: NO

Central Cool: NO

Central Heat: NO

266-140-001

KEVIN JEFFRIES, DISTRICT 1

T3SR4W SEC 29 SW

T3SR4W SEC 30 SE

1676 - 1712

Page: 746 GRID: D4

Page: 746 GRID: D5

Not in a Tribal Land

RIVERSIDE

Not in a city sphere

5/1/2008 12:00:00 AM

2007-59-1

N/A

Not in the jurisdiction of the March Joint 
Powers Authority

PLANNING    more...

ENVIRONMENTAL  more...

Airport Compatibility 
Zones

General Plan Policy 
Areas

Agricultural Preserve

Area Plan (RCIP)

Community Advisory 
Councils

Zoning Classifications 
(ORD. 348)

Land Use 
Designations

General Plan Policy 
Overlays

Zoning Overlays

Airport Influence 
Areas

Specific Plans

Zoning Districts/Areas

Historical Preservation 
Districts

CVMSHCP (Coachella 
Valley Multi-Species 
Habitat Conservation 
Plan) Plan Area

CVMSHCP Fluvial Sand 
Transport Special 
Provision Areas

WRMSHCP (Western 
Riverside County 
Multi-Species Habitat 
Conservation Plan) Plan 
Area

County Service Area

Residential Permit 
Statistics

CVMSHCP (Coachella 
Valley Multi-Species 
Habitat Conservation 
Plan) Conservation 
Area

Not in a County Service Area

Not in a Specific Plan

CITY

Not in a General Plan Policy Area

Cities of Riverside and Norco

Not in a General Plan Policy Area

Contact the 
city for more 
information

Zoning: CZ Number:

Not in a Zoning Overlay

Not in a Historical Preservation District

Not in an Agricultural Preserve 

MARCH AIR RESERVE BASE

MARCH AIR RESERVE BASE, ZONE E

Not in a Zone District/Area 

Not in a Community Advisory Council

Final

Expected Units:

BRS Permit Units:

Current Permits:

% of Expected:

Cumulative Total:

N/A

Issued Active

NOT IN THE COACHELLA VALLEY MSHCP FEE 

NOT COACHELLA VALLEY CONSERVATION 

NOT IN A FLUVIAL SAND TRANSPORT 

WESTERN RIVERSIDE COUNTY

Page 2 of 5 on 7/10/2018 4:28:14 PM

http://www.marchjpa.com/index.php
http://planning.rctlma.org/
http://rctlma.org/epd/
http://planning.rctlma.org/Home.aspx
http://planning.rctlma.org/Home.aspx
http://www.cvmshcp.org/
http://rctlma.org/epd/WR-MSHCP
http://www.cvmshcp.org/


FIRE

DEVELOPMENT FEES

TRANSPORTATION   more...

Vegetation (2005)

WRMSHCP (Western 
Riverside County 
Multi-Species Habitat 
Conservation Plan) Cell 
Group

WRMSHCP Cell Number

Fire Responsibility 
Area

Fire Hazard 
Classification (Ord. 
787)

CVMSHCP (Coachella 
Valley Multi-Species 
Habitat Conservation 
Plan) Fee Area (Ord 
875)

Western TUMF 
(Transportation 
Uniform Mitigation Fee 
Ord. 824)

Development 
Agreements

Road & Bridge Benefit 
District

Eastern TUMF 
(Transportation 
Uniform Mitigation Fee 
Ord. 673)

DIF (Development 
Impact Fee Area Ord. 
659)

SKR Fee Area 
(Stephen’s Kagaroo 
Rat Ord. 663.10)

WRMSHCP (Western 
Riverside County 
Multi-Species Habitat 
Conservation Plan) 
Fee Area (Ord 810)

HANS/ERP (Habitat 
Acquisition and 
Negotiation 
Strategy/Expedited 
Review Process)

Not in a Cell Group

Not in a Cell Number

N/AProject:

Notes:

Status:

LMS Case:

Intake Num:

Conserve:

Agriculture Mapping Unit

Urban Interface Mapping Unit

Urban or development Mapping Unit

Not in a Fire Hazard Zone

Not in a Fire Responsibility Area

NOT IN THE COACHELLA VALLEY MSHCP FEE 

WESTERN RIVERSIDE COUNTY

IN OR PARTIALLY WITHIN A TUMF FEE AREA. 

NOT IN THE EASTERN TUMF FEE AREA

NOT IN AN ROAD/BRIDGE BENEFIT 
DISTRICT

LAKE MATHEWS, AREA  7

In or partially within the SKR Fee Area

Agreement # Not in a Dev Agreement

Amendment # 

Expiration Date Line

GEOLOGIC

HYDROLOGY

TRANSPORTATION   more...

MISCELLANEOUS

Transportation 
Agreements

CETAP (Community 
and Environmental 
Transportation 
Acceptability Process) 
Corridors

Circulation Element 
Ultimate Right-of-Way

Road Book Page

Flood Control District

Flood Plain Review

Water District

Watershed

Fault Zone

Liquefaction Potential

Subsidence

Paleontological 
Sensitivity

Faults

School Districts

Farmland

Lighting (Ord. 655)

Communities

2010 Census Tract

Tax Rate Area &               
District Name

Special Notes

IN OR PARTIALLY WITHIN A CIRCULATION 

 54

 Contract Number: Not in a Trans Agreement

Not in a CETAP Corridor

OUTSIDE FLOODPLAIN, REVIEW NOT 

RIVERSIDE COUNTY FLOOD CONTROL 

SANTA ANA RIVER

WESTERN MUNICIPAL WATER DISTRICT

NOT IN A FAULT ZONE

NOT IN A FAULT LINE

NOT IN A LIQUEFACTION AREA

NOT IN A SUBSIDENCE AREA

LOW POTENTIAL (L): FOLLOWING A 
LITERATURE SEARCH, RECORDS CHECK 
AND A FIELD SURVEY, AREAS MAY BE 
DETERMINED BY A QUALIFIED 
VERTEBRATE PALEONTOLOGIST AS 
HAVING LOW POTENTIAL FOR CONTAINING 
SIGNIFICANT PALEONTOLOGICAL 
RESOURCES SUBJECT TO ADVERSE 
IMPACTS.

RIVERSIDE UNIFIED

Glen Valley

Zone: B

420.03

420.09

OTHER LANDS

URBAN-BUILT UP LAND

URBAN-BUILT UP LAND

NO SPECIAL NOTES

009162 - CITY OF RIVERSIDE                       

Page 3 of 5 on 7/10/2018 4:28:14 PM

http://rctlma.org/trans
http://www.rivcocob.org/ords/700/787.pdf
http://www.rivcocob.org/ords/800/875.pdf
http://www.rivcocob.org/ords/800/824.pdf
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009162 - CSA 152                                 

009162 - FLOOD CONTROL ADMIN                     

009162 - FLOOD CONTROL ZN 2                      

009162 - GENERAL                                 

009162 - GENERAL PURPOSE                         

009162 - MWD WEST 1302999                        

009162 - NW MOSQUITO & VECTOR CNTL 

009162 - RIV CO REGIONAL PARK & OPEN SP          

009162 - RIV CORONA RESOURCE 

009162 - RIVERSIDE CITY COMMUNITY 

009162 - RIVERSIDE CO OFC OF EDUCATION           

009162 - RIVERSIDE UNIFIED SCHOOL                

009162 - SO. CALIF,JT(19,30,33,36,37,56)         

009162 - WESTERN MUNICIPAL WATER                 

009162 - WMWD IMP DIST 1                         

009163 - CITY OF RIVERSIDE                       

009163 - CSA 152                                 

009163 - FLOOD CONTROL ADMIN                     

009163 - FLOOD CONTROL ZN 2                      

009163 - GENERAL                                 

009163 - GENERAL PURPOSE                         

009163 - MWD WEST 1302999                        

009163 - NW MOSQUITO & VECTOR CNTL 

009163 - RIV CO REGIONAL PARK & OPEN SP          

009163 - RIV CORONA RESOURCE 

009163 - RIVERSIDE CITY COMMUNITY 

009163 - RIVERSIDE CO OFC OF EDUCATION           

009163 - RIVERSIDE UNIFIED SCHOOL                

009163 - SO. CALIF,JT(19,30,33,36,37,56)         

009163 - WESTERN MUNICIPAL WATER                 

009163 - WMWD IMP DIST 1                         

009163 - WMWD IMP DIST U-2                       

Case Description

Administrative Cases

PLUS PERMITS & CASES

Building and Safety Cases

Status

Status

Case

Fire Cases

Case Description

Case DescriptionCase

StatusCase

Case Status

Code Cases

Case Description

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

FHAZ0005617 CLOSED

FHAZ0005625 CLOSED

FHAZ0109993 CLOSED

FHAZ0110000 CLOSED

FHAZ0309509 CLOSED

FHAZ0309514 CLOSED

FHAZ0405299 CLOSED

FHAZ0405313 CLOSED

FHAZ0506937 CLOSED

FHAZ0506940 CLOSED

FHAZ0506947 CLOSED

FHAZ0706586 CLOSED
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Maps, permit information and data are to be used for reference purposes only. Map features are approximate, and are not necessarily accurate to 
surveying or engineering standards. The County of Riverside makes no warranty or guarantee as to the content (the source is often third party), 
accuracy, timeliness, or completeness of any of the data provided, and assumes no legal responsibility for the information contained on this map. Any 
use of this product with respect to accuracy and precision shall be the sole responsibility of the user.

Permit Approved Date

Plan Check Approved DateApplication Date

Septic Permits

PERecord Id

Record Id

Permit Paid Date

Well Water Permits

Final Inspection Date

Well Finaled Date

Approved Date

* DISCLAIMER *

Status

Case

Case Case Description

Status

Survey Cases

Transportation Cases

Case Description

Planning Cases

Status

Case DescriptionCase

DEPARTMENT of ENVIRONMENTAL HEALTH PERMITS

FHAZ0706592 CLOSED

FHAZ0801417 CLOSED

FHAZ0801422 CLOSED

FHAZ0801424 CLOSED

FHAZ9101530 CLOSED

FHAZ9101550 CLOSED

FHAZ9304856 CLOSED

FHAZ9408546 CLOSED

FHAZ9500978 CLOSED

FHAZ9604232 CLOSED

FHAZ9700543 CLOSED

FHAZ9700550 CLOSED

FHAZ9800301 CLOSED

FHAZ9800308 CLOSED

AGP00747 DIMINISHMENT OF WOODCREST AG PRE. NO 7 PURSUANT TO NOTICE OF NON- DIMINISHMENT OF 
WOODCREST AG PRES. #7 PURSUANT TO NOTICE OF NON-RENEWAL SP 299, CGPA 361, CZ 3161

APPROVED

CFG03263 CFG FOR EA39792 PAID

CFG03264 CFG FOR EA39793 PAID

CZ06131 CHANGE OF ZONE FROM R-A, A-1-10, A-1-5, A-1-2 1/2 & A-1-1 TO SP CHANGE ZONE FROM R-A, A-1-10, 
A-1-5, A-1-2 1/2 & A -1-1 TO SP EA 36264, EIR 389, CGPA 361, SP 299, (AGP 727) NNR 085, 088

APPROVED

EA36264 ENVIRONMENTAL ASSESSMENT FOR SPECIFIC PLAN 299 -AL TA CRESTA RANCH ENVIRONMENTAL 
ASSESSMENT FOR CZ 06131, EIR00389, G PA00361, SP 00299 EA 36264, EIR 389, SP 299, CZ 6131,GPA 
361(AGP727)

DENIED

EA39792 EA FPR TR32301 WITHDRAWN

EA39793 EA FOR TR32302 WITHDRAWN

EIR00389 ENVIRONMENTAL IMPACT REPORT FOR SP 299-ALTA CRESTA RANCH EIR FOR SP 299 EA 36264,EIR 
389,SP 299,CZ 6131,CGPA 361,(AGP 727) NNR 085, 088

APPROVED

GPA00361 AMEND OPEN SPACE FROM AGRICULTURE TO SP EA 36264, EIR 389, CZ 6131, SP 299, (AGP 727) NNR 
O85, 088GENERAL PLAN AMENDMENT FROM AGRICULTURE TO SP

APPROVED

SP00299 ALTA CRESTA RANCH SPECIFIC PLAN SP ON 793 ACRE FOR 3,121 DU'S ON 651.5 ACRES, 56 A CRES 
OF COMMERCIAL, 24.5 ACRES OF OPEN SPACE, * EA 36264, EIR 389, CZ 6131, CGPA 361, (AGP 727)

APPROVED

TR32301 SUBDIVIDE 10.5 ACRES INTO 15 RES LOTS WITHDRAWN

TR32302 SUBDIVIDE 10.1 ACRES INTO 15 RES LOTS WITHDRAWN

MAP32302 ISSUED

N/A N/A N/A

N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A
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 Phase I ESA Users Questionnaire Leighton 

Project Name: Riverside Wood & Lurin 

Complete and Correct Address(es) of the Property and APN(s): 

APNs 266-100-010,266-100-011 & 266-140-001 

User Company Name: User Name/Title: 

Coastal Commercial Properties Brett Crowder - President 

User PhonelEmail: 949-632-3122 

Interviewee Name and Relationship to Project: 

Buyer 

Site Owner: Dr. Lee 

Reason Phase I is required: 

New Residential development. 

Type of property: 

Land 

Type of property transaction (e.g., Sale, purchase, exchange): 

Purchase 

Any scope of services beyond the ASTM Practice E 1527: 

Soils 

All Parties that will rely on the Phase I report: 

Not Known. 

Name and Contact Information for Site Contact: 

Raffaele Suprano (949) 228-4314 

Any special terms or conditions: 

No 

Any other pertinent knowledge or experience with the property (e.g., prior reports, documents, 
correspondence concerning the environmental conditions of the property): 

Yes, an MND was completed for a previous project that was never built out. 
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Phase I ESA User Questionnaire 

(1). Environmental cleanup liens that are filed or recorded against the site (40 CFR 312.25). 

Did a search of recorded land title records (or judicial records where appropriate identify any environmental liens filed or 
recorded against the property under federal, tribal, state or local law? Yes I .f No 

If Yes, Describe: 

(2). Activity and land use limitations (AULs) that are in place on the site or that have been filed or recorded in a 
registry (40 CFR 312.26). 

Did a search of recorded land title records (or judicial records where appropriate) identify any AULs, such as engineering 
controls, land use restrictions or institutional controls that are in place at the property and/or have been filed or recorded 
against the property under federal, tribal, state or local law? Yes I .f No 

If Yes, Describe: 

(3). Specialized knowledge or experience of the person seeking to qualify for the Landowners Liability 
Protections (LLP) (40 CFR 312.28). 

Do you have any specialized knowledge or experience related to the property or the property or nearby properties? For 
example, are you involved in the same line of business as the current or former occupants of the property or an adjoining 
property so that you would have specialized knowledge of the chemicals and processes used by this type of business? 

Yes I .f No 

If Yes, Describe: 

(4). Relationship of the purchase price to the fair market value of the property if it were not contaminated (40 
DRF 312.29). 

Does the purchase price being paid for this property reasonably reflect the fair market value of the property? 

.f Yes I No 

If you conclude that there is a difference, have you considered whether the lower purchase price is because 

contamination is known or believed to be present at the property? Yes I No 

If Yes, Describe: 

(5). Commonly known or reasonable ascertainable information about the property (40 CFR 312.30). 

Are you aware of commonly known or reasonably ascertainable information about the property that would help the 
environmental professional to identify conditions indicative of releases or threatened releases? For example, as user, 

(a.) Do you know the past uses ofthe property? .f Yes No 

(b.) Do you know of specific chemicals that are present or once were present at the property? Yes .f No 

(c.) Do you know of spills or other chemical releases that have taken place at the property? Yes .f No 

(d.) Do you know of any environmental cleanups that have taken place at the property? Yes .f No 

If Yes, Describe: Former Agricultural Property 

(6). The degree of obviousness of the presence of likely presence of contamination at the property. and the 
ability to detect the contamination by appropriate investigation (40 CFR 312.31). 

Based on your knowledge and experience related to the property, are there any obvious indicators that point to the 

presence or likely presence of contamination at the property? Yes I .f No 

If Yes, Describe: 

Sl9nature 
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GBA GEOENVIRONMENTAL REPORT 



Geoenvironmental Report

Geoenvironmental studies are commissioned to gain 
information about environmental conditions on and beneath 
the surface of a site. The more comprehensive the study, the 
more reliable the assessment is likely to be. But remember: 
Any such assessment is to a greater or lesser extent based 
on professional opinions about conditions that cannot 
be seen or tested. Accordingly, no matter how many data 
are developed, risks created by unanticipated conditions 
will always remain. Have realistic expectations. Work with 
your geoenvironmental consultant to manage known and 
unknown risks. Part of that process should already have 
been accomplished, through the risk allocation provisions 
you and your geoenvironmental professional discussed and 
included in your contract’s general terms and conditions. 
This document is intended to explain some of the concepts 
that may be included in your agreement, and to pass along 
information and suggestions to help you manage your risk.

Beware of Change; Keep Your 
Geoenvironmental Professional Advised 
The design of a geoenvironmental study considers a variety 
of factors that are subject to change. Changes can undermine 
the applicability of a report’s findings, conclusions, 
and recommendations. Advise your geoenvironmental 
professional about any changes you become aware of. 
Geoenvironmental professionals cannot accept responsibility 
or liability for problems that occur because a report fails to 
consider conditions that did not exist when the study was 
designed. Ask your geoenvironmental professional about the 
types of changes you should be particularly alert to. Some of 
the most common include:
• modification of the proposed development or  

ownership group,
• sale or other property transfer, 
• replacement of or additions to the financing entity,  

• amendment of existing regulations or introduction  
of new ones, or

• changes in the use or condition of adjacent property.

Should you become aware of any change, do not rely on a 
geoenvironmental report. Advise your geoenvironmental 
professional immediately; follow the professional’s advice.

Recognize the Impact of Time
A geoenvironmental professional’s findings, 
recommendations, and conclusions cannot remain valid 
indefinitely. The more time that passes, the more likely  
it is that important latent changes will occur. Do not rely  
on a geoenvironmental report if too much time has  
elapsed since it was completed. Ask your environmental 
professional to define “too much time.” In the case of  
Phase I Environmental Site Assessments (ESAs), for 
example, more than 180 days after submission is generally 
considered “too much.”

Prepare To Deal with Unanticipated  
Conditions
The findings, recommendations, and conclusions of a Phase 
I ESA report typically are based on a review of historical 
information, interviews, a site “walkover,” and other forms 
of noninvasive research. When site subsurface conditions are 
not sampled in any way, the risk of unanticipated conditions 
is higher than it would otherwise be.

While borings, installation of monitoring wells, and 
similar invasive test methods can help reduce the risk of 
unanticipated conditions, do not overvalue the effectiveness of 
testing. Testing provides information about actual conditions 
only at the precise locations where samples are taken, 
and only when they are taken. Your geoenvironmental 

Important Information about This



professional has applied that specific information to develop 
a general opinion about environmental conditions. Actual 
conditions in areas not sampled may differ (sometimes 
sharply) from those predicted in a report. For example, a 
site may contain an unregistered underground storage tank 
that shows no surface trace of its existence. Even conditions 
in areas that were tested can change, sometimes suddenly, 
due to any number of events, not the least of which include 
occurrences at adjacent sites. Recognize, too, that even some 
conditions in tested areas may go undiscovered, because the 
tests or analytical methods used were designed to detect only 
those conditions assumed to exist.  

Manage your risks by retaining your geoenvironmental 
professional to work with you as the project proceeds. 
Establish a contingency fund or other means to enable your 
geoenvironmental professional to respond rapidly, in order 
to limit the impact of unforeseen conditions. And to help 
prevent any misunderstanding, identify those empowered 
to authorize changes and the administrative procedures that 
should be followed. 

Do Not Permit Any Other Party To Rely  
on the Report
Geoenvironmental professionals design their studies and 
prepare their reports to meet the specific needs of the clients 
who retain them, in light of the risk management methods 
that the client and geoenvironmental professional agree to, 
and the statutory, regulatory, or other requirements that 
apply. The study designed for a developer may differ sharply 
from one designed for a lender, insurer, public agency...or 
even another developer. Unless the report specifically states 
otherwise, it was developed for you and only you. Do not 
unilaterally permit any other party to rely on it. The report 
and the study underlying it may not be adequate for another 
party’s needs, and you could be held liable for shortcomings 
your geoenvironmental professional was powerless to 
prevent or anticipate. Inform your geoenvironmental 
professional when you know or expect that someone else— 
a third-party—will want to use or rely on the report. Do 
not permit third-party use or reliance until you first confer 
with the geoenvironmental professional who prepared the 
report. Additional testing, analysis, or study may be required 
and, in any event, appropriate terms and conditions should 
be agreed to so both you and your geoenvironmental 
professional are protected from third-party risks. Any party 
who relies on a geoenvironmental report without the express 
written permission of the professional who prepared it and the 
client for whom it was prepared may be solely liable for any 
problems that arise.  

Avoid Misinterpretation of the Report
Design professionals and other parties may want to rely 
on the report in developing plans and specifications. They 
need to be advised, in writing, that their needs may not have 
been considered when the study’s scope was developed, 
and, even if their needs were considered, they might 
misinterpret geoenvironmental findings, conclusions, and 
recommendations. Commission your geoenvironmental 
professional to explain pertinent elements of the report to 
others who are permitted to rely on it, and to review any 
plans, specifications or other instruments of professional 
service that incorporate any of the report’s findings, 
conclusions, or recommendations. Your geoenvironmental 
professional has the best understanding of the issues 
involved, including the fundamental assumptions that 
underpinned the study’s scope. 

Give Contractors Access to the Report
Reduce the risk of delays, claims, and disputes by giving 
contractors access to the full report, providing that it is 
accompanied by a letter of transmittal that can protect you 
by making it unquestionably clear that: 1) the study was not 
conducted and the report was not prepared for purposes 
of bid development, and 2) the findings, conclusions, 
and recommendations included in the report are based 
on a variety of opinions, inferences, and assumptions 
and are subject to interpretation. Use the letter to also 
advise contractors to consult with your geoenvironmental 
professional to obtain clarifications, interpretations, and 
guidance (a fee may be required for this service), and 
that—in any event—they should conduct additional studies 
to obtain the specific type and extent of information each 
prefers for preparing a bid or cost estimate.  Providing access 
to the full report, with the appropriate caveats, helps prevent 
formation of adversarial attitudes and claims of concealed 
or differing conditions. If a contractor elects to ignore the 
warnings and advice in the letter of transmittal, it would 
do so at its own risk. Your geoenvironmental professional 
should be able to help you prepare an effective letter.



Do Not Separate Documentation  
from the Report
Geoenvironmental reports often include supplemental 
documentation, such as maps and copies of regulatory 
files, permits, registrations, citations, and correspondence 
with regulatory agencies. If subsurface explorations were 
performed, the report may contain final boring logs and 
copies of laboratory data. If remediation activities occurred 
on site, the report may include: copies of daily field reports; 
waste manifests; and information about the disturbance 
of subsurface materials, the type and thickness of any fill 
placed on site, and fill placement practices, among other 
types of documentation. Do not separate supplemental 
documentation from the report. Do not, and do not permit 
any other party to redraw or modify any of the supplemental 
documentation for incorporation into other professionals’ 
instruments of service. 

Understand the Role of Standards
Unless they are incorporated into statutes or regulations, 
standard practices and standard guides developed by the 
American Society for Testing and Materials (ASTM) and 
other recognized standards-developing organizations 
(SDOs) are little more than aspirational methods agreed to 
by a consensus of a committee. The committees that develop 
standards may not comprise those best-qualified to establish 
methods and, no matter what, no standard method can 
possibly consider the infinite client- and project-specific 
variables that fly in the face of the theoretical “standard 
conditions” to which standard practices and standard guides 
apply. In fact, these variables can be so pronounced that 
geoenvironmental professionals who comply with every 
directive of an ASTM or other  standard procedure could 
run afoul of local custom and practice, thus violating the 
standard of care. Accordingly, when geoenvironmental 
professionals indicate in their reports that they have 
performed a service “in general compliance” with one 
standard or another, it means they have applied professional 
judgement in creating and implementing a scope of service 
designed for the specific client and project involved, and 
which follows some of the general precepts laid out in the 
referenced standard. To the extent that a report indicates 
“general compliance” with a standard, you may wish to 
speak with your geoenvironmental professional to learn 
more about what was and was not done. Do not assume a 
given standard was followed to the letter. Research indicates 
that that seldom is the case.

Realize That Recommendations  
May Not Be Final
The technical recommendations included in a 
geoenvironmental report are based on assumptions about 
actual conditions, and so are preliminary or tentative. 
Final recommendations can be prepared only by observing 
actual conditions as they are exposed. For that reason, you 
should retain the geoenvironmental professional of record 
to observe construction and/or remediation activities on 
site, to permit rapid response to unanticipated conditions. 
The geoenvironmental professional who prepared the report 
cannot assume responsibility or liability for the report’s 
recommendations if that professional is not retained to 
observe relevant site operations.

Understand That Geotechnical Issues  
Have Not Been Addressed
Unless geotechnical engineering was specifically 
included in the scope of professional service, a report 
is not likely to relate any findings, conclusions, or 
recommendations about the suitability of subsurface 
materials for construction purposes, especially when site 
remediation has been accomplished through the removal, 
replacement, encapsulation, or chemical treatment of on-site 
soils. The equipment, techniques, and testing used by 
geotechnical engineers differ markedly from those used by 
geoenvironmental professionals; their education, training, 
and experience are also significantly different. If you plan to 
build on the subject site, but have not yet had a geotechnical 
engineering study conducted, your geoenvironmental 
professional should be able to provide guidance about the 
next steps you should take. The same firm may provide the 
services you need.



Read Responsibility Provisions Closely
Geoenvironmental studies cannot be exact; they are based 
on professional judgement and opinion. Nonetheless, some 
clients, contractors, and others assume geoenvironmental 
reports are or certainly should be unerringly precise. Such 
assumptions have created unrealistic expectations that have 
led to wholly unwarranted claims and disputes. To help 
prevent such problems, geoenvironmental professionals 
have developed a number of report provisions and contract 
terms that explain who is responsible for what, and how 
risks are to be allocated. Some people mistake these for 
“exculpatory clauses,” that is, provisions whose purpose is to 
transfer one party’s rightful responsibilities and liabilities to 
someone else. Read the responsibility provisions included in 
a report and in the contract you and your geoenvironmental 
professional agreed to. Responsibility provisions are not 
“boilerplate.” They are important. 

Rely on Your Geoenvironmental  
Professional for Additional Assistance
Membership in the Geoprofessional Business Association 
exposes geoenvironmental professionals to a wide array 
of risk management techniques that can be of genuine 
benefit for everyone involved with a geoenvironmental 
project. Confer with your GBA-member geoenvironmental 
professional for more information.

8811 Colesville Road/Suite G106, Silver Spring, MD  20910
Telephone: 301/565-2733    Facsimile: 301/589-2017

e-mail: info@geoprofessional.org    www.geoprofessional.org

Copyright 2015 by the Geoprofessional Business Association (GBA). Duplication, reproduction, copying, or storage of this document, in whole or in part,  
by any means whatsoever, is strictly prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document  

is permitted only with the express written permission of GBA, and only for purposes of scholarly research or book review. Only GBA-Member Firms may use  
this document as a complement to or as an element of a geoenvironmental report. Any other firm, individual, or entity that so uses this document without being a  

GBA-Member Firm could be committing negligent or intentional (fraudulent) misrepresentation.
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all sp
ills, a 

d
am

p
 m

op
 for gen

eral clean
u

p
, an

d
 absorben

t m
aterial for larger sp

ills.  If th
e sp

illed
 

m
aterial is h

azard
ou

s, th
en

 th
e u

sed
 clean

u
p

 m
aterials are also h

azard
ou

s an
d

 m
u

st be sen
t 

to a certified
 lau

n
d

ry (rags) or d
isp

osed
 of as h

azard
ou

s w
aste.  P

h
ysical m

eth
od

s for th
e 

clean
u

p
 of d

ry ch
em

icals in
clu

d
e th

e u
se of broom

s, sh
ovels, sw

eep
ers, or p

low
s. 

 
N

ever h
ose d

ow
n

 or bu
ry d

ry m
aterial sp

ills.  Sw
eep

 u
p

 th
e m

aterial an
d

 d
isp

ose of p
rop

erly. 

 
C

h
em

ical clean
u

p
s of m

aterial can
 be ach

ieved
 w

ith
 th

e u
se of ad

sorben
ts, gels, an

d
 foam

s.  
U

se ad
sorben

t m
aterials on

 sm
all sp

ills rath
er th

an
 h

osin
g d

ow
n

 th
e sp

ill.  R
em

ove th
e 

ad
sorben

t m
aterials p

rom
p

tly an
d

 d
isp

ose of p
rop

erly. 

 
F

or larger sp
ills, a p

rivate sp
ill clean

u
p

 com
p

an
y or H

azm
at team

 m
ay be n

ecessary. 

R
ep

ortin
g

 
 

R
ep

ort sp
ills th

at p
ose an

 im
m

ed
iate th

reat to h
u

m
an

 h
ealth

 or th
e en

viron
m

en
t to th

e 
R

egion
al W

ater Q
u

ality C
on

trol B
oard

. 

 
F

ed
eral regu

lation
s requ

ire th
at an

y oil sp
ill in

to a w
ater bod

y or on
to an

 ad
join

in
g sh

orelin
e 

be rep
orted

 to th
e N

ation
al R

esp
on

se C
en

ter (N
R

C
) at 8

0
0

-424-8
8

0
2 (24 h

ou
r). 

 
R

ep
ort sp

ills to local agen
cies, su

ch
 as th

e fire d
ep

artm
en

t; th
ey can

 assist in
 clean

u
p

. 

 
E

stablish
 a system

 for trackin
g in

cid
en

ts.  T
h

e system
 sh

ou
ld

 be d
esign

ed
 to id

en
tify th

e 
follow

in
g: 

- 
T

yp
es an

d
 qu

an
tities (in

 som
e cases) of w

astes 

- 
P

attern
s in

 tim
e of occu

rren
ce (tim

e of d
ay/n

igh
t, m

on
th

, or year) 
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- 
M

od
e of d

u
m

p
in

g (aban
d

on
ed

 con
tain

ers, “m
id

n
igh

t d
u

m
p

in
g” from

 m
ovin

g veh
icles, 

d
irect d

u
m

p
in

g of m
aterials, accid

en
ts/sp

ills) 

- 
R

esp
on

sible p
arties 

T
ra

in
in

g
 

 
E

d
u

cate em
p

loyees abou
t sp

ill p
reven

tion
 an

d
 clean

u
p

. 

 
W

ell-train
ed

 em
p

loyees can
 red

u
ce h

u
m

an
 errors th

at lead
 to accid

en
tal releases or sp

ills: 

- 
T

h
e em

p
loyee sh

ou
ld

 h
ave th

e tools an
d

 kn
ow

led
ge to im

m
ed

iately begin
 clean

in
g u

p
 a 

sp
ill sh

ou
ld

 on
e occu

r. 

- 
E

m
p

loyees sh
ou

ld
 be fam

iliar w
ith

 th
e Sp

ill P
reven

tion
 C

on
trol an

d
 C

ou
n

term
easu

re 
P

lan
. 

 
E

m
p

loyees sh
ou

ld
 be ed

u
cated

 abou
t abovegrou

n
d

 storage tan
k requ

irem
en

ts.  E
m

p
loyees 

resp
on

sible for abovegrou
n

d
 storage tan

ks an
d

 liqu
id

 tran
sfers sh

ou
ld

 be th
orou

gh
ly 

fam
iliar w

ith
 th

e Sp
ill P

reven
tion

 C
on

trol an
d

 C
ou

n
term

easu
re P

lan
 an

d
 th

e p
lan

 sh
ou

ld
 be 

read
ily available. 

 
T

rain
 em

p
loyees to recogn

ize an
d

 rep
ort illegal d

u
m

p
in

g in
cid

en
ts. 

O
th

er C
o

n
sid

era
tio

n
s (L

im
ita

tio
n

s a
n

d
 R

eg
u

la
tio

n
s) 

 
State regu

lation
s exist for facilities w

ith
 a storage cap

acity of 10
,0

0
0

 gallon
s or m

ore of 
p

etroleu
m

 to p
rep

are a Sp
ill P

reven
tion

 C
on

trol an
d

 C
ou

n
term

easu
re (S

P
C

C
) P

lan
 (H

ealth
 &

 
Safety C

od
e C

h
ap

ter 6
.6

7). 

 
State regu

lation
s also exist for storage of h

azard
ou

s m
aterials (H

ealth
 &

 S
afety C

od
e C

h
ap

ter 
6

.9
5), in

clu
d

in
g th

e p
rep

aration
 of area an

d
 bu

sin
ess p

lan
s for em

ergen
cy resp

on
se to th

e 
releases or th

reaten
ed

 releases. 

 
C

on
sid

er requ
irin

g sm
aller secon

d
ary con

tain
m

en
t areas (less th

an
 20

0
 sq. ft.) to be 

con
n

ected
 to th

e san
itary sew

er, p
roh

ibitin
g an

y h
ard

 con
n

ection
s to th

e storm
 d

rain
. 

R
e
q

u
ire

m
e
n

ts 
C

o
sts (in

clu
d

in
g

 ca
p

ita
l a

n
d

 o
p

era
tio

n
 &

 m
a

in
ten

a
n

ce) 
 

W
ill vary d

ep
en

d
in

g on
 th

e size of th
e facility an

d
 th

e n
ecessary con

trols. 

 
P

reven
tion

 of leaks an
d

 sp
ills is in

exp
en

sive.  T
reatm

en
t an

d
/or d

isp
osal of con

tam
in

ated
 

soil or w
ater can

 be qu
ite exp

en
sive. 

M
a

in
ten

a
n

ce (in
clu

d
in

g
 a

d
m

in
istra

tiv
e a

n
d

 sta
ffin

g
) 

 
T

h
is B

M
P

 h
as n

o m
ajor ad

m
in

istrative or staffin
g requ

irem
en

ts.  H
ow

ever, extra tim
e is 

n
eed

ed
 to p

rop
erly h

an
d

le an
d

 d
isp

ose of sp
ills, w

h
ich

 resu
lts in

 in
creased

 labor costs. 
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S
u

p
p

le
m

e
n

ta
l In

fo
rm

a
tio

n
 

F
u

rth
er D

eta
il o

f th
e B

M
P

 
R

ep
ortin

g
 

R
ecord

 keep
in

g an
d

 in
tern

al rep
ortin

g rep
resen

t good
 op

eratin
g p

ractices becau
se th

ey can
 

in
crease th

e efficien
cy of th

e facility an
d

 th
e effectiven

ess of B
M

P
s.  A

 good
 record

 keep
in

g 
system

 h
elp

s th
e facility m

in
im

ize in
cid

en
t recu

rren
ce, correctly resp

on
d

 w
ith

 ap
p

rop
riate 

clean
u

p
 activities, an

d
 com

p
ly w

ith
 legal requ

irem
en

ts.  A
 record

 keep
in

g an
d

 rep
ortin

g system
 

sh
ou

ld
 be set u

p
 for d

ocu
m

en
tin

g sp
ills, leaks, an

d
 oth

er d
isch

arges, in
clu

d
in

g d
isch

arges of 
h

azard
ou

s su
bstan

ces in
 rep

ortable qu
an

tities.  In
cid

en
t record

s d
escribe th

e qu
ality an

d
 

qu
an

tity of n
on

-storm
w

ater d
isch

arges to th
e storm

 sew
er.  T

h
ese record

s sh
ou

ld
 con

tain
 th

e 
follow

in
g in

form
ation

: 

 
D

ate an
d

 tim
e of th

e in
cid

en
t 

 
W

eath
er con

d
ition

s 

 
D

u
ration

 of th
e sp

ill/leak/d
isch

arge 

 
C

au
se of th

e sp
ill/leak/d

isch
arge 

 
R

esp
on

se p
roced

u
res im

p
lem

en
ted

 

 
P

erson
s n

otified
 

 
E

n
viron

m
en

tal p
roblem

s associated
 w

ith
 th

e sp
ill/leak/d

isch
arge 

Sep
arate record

 keep
in

g system
s sh

ou
ld

 be establish
ed

 to d
ocu

m
en

t h
ou

sekeep
in

g an
d

 
p

reven
tive m

ain
ten

an
ce in

sp
ection

s, an
d

 train
in

g activities.  A
ll h

ou
sekeep

in
g an

d
 p

reven
tive 

m
ain

ten
an

ce in
sp

ection
s sh

ou
ld

 be d
ocu

m
en

ted
.  In

sp
ection

 d
ocu

m
en

tation
 sh

ou
ld

 con
tain

 th
e 

follow
in

g in
form

ation
: 

 
T

h
e d

ate an
d

 tim
e th

e in
sp

ection
 w

as p
erform

ed
 

 
N

am
e of th

e in
sp

ector 

 
Item

s in
sp

ected
 

 
P

roblem
s n

oted
 

 
C

orrective action
 requ

ired
 

 
D

ate corrective action
 w

as taken
 

O
th

er m
ean

s to d
ocu

m
en

t an
d

 record
 in

sp
ection

 resu
lts are field

 n
otes, tim

ed
 an

d
 d

ated
 

p
h

otograp
h

s, vid
eotap

es, an
d

 d
raw

in
gs an

d
 m

ap
s. 

A
boveg

rou
n

d
 T

a
n

k L
ea

k a
n

d
 Sp

ill C
on

trol 
A

ccid
en

tal releases of m
aterials from

 abovegrou
n

d
 liqu

id
 storage tan

ks p
resen

t th
e p

oten
tial for 

con
tam

in
atin

g storm
w

ater w
ith

 m
an

y d
ifferen

t p
ollu

tan
ts. M

aterials sp
illed

, leaked
, or lost from
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tan
ks m

ay accu
m

u
late in

 soils or on
 im

p
erviou

s su
rfaces an

d
 be carried

 aw
ay by storm

w
ater 

ru
n

off. 

T
h

e m
ost com

m
on

 cau
ses of u

n
in

ten
tion

al releases are: 

 
In

stallation
 p

roblem
s 

 
F

ailu
re of p

ip
in

g system
s (p

ip
es, p

u
m

p
s, flan

ges, cou
p

lin
gs, h

oses, an
d

 valves) 

 
E

xtern
al corrosion

 an
d

 stru
ctu

ral failu
re 

 
Sp

ills an
d

 overfills d
u

e to op
erator error 

 
L

eaks d
u

rin
g p

u
m

p
in

g of liqu
id

s or gases from
 tru

ck or rail car to a storage tan
k or vice versa 

Storage of reactive, ign
itable, or flam

m
able liqu

id
s sh

ou
ld

 com
p

ly w
ith

 th
e U

n
iform

 F
ire C

od
e 

an
d

 th
e N

ation
al E

lectric C
od

e. P
ractices listed

 below
 sh

ou
ld

 be em
p

loyed
 to en

h
an

ce th
e cod

e 
requ

irem
en

ts: 

 
T

an
ks sh

ou
ld

 be p
laced

 in
 a d

esign
ated

 area. 

 
T

an
ks located

 in
 areas w

h
ere firearm

s are d
isch

arged
 sh

ou
ld

 be en
cap

su
lated

 in
 con

crete or 
th

e equ
ivalen

t. 

 
D

esign
ated

 areas sh
ou

ld
 be im

p
erviou

s an
d

 p
aved

 w
ith

 P
ortlan

d
 cem

en
t con

crete, free of 
cracks an

d
 gap

s, in
 ord

er to con
tain

 leaks an
d

 sp
ills. 

 
L

iqu
id

 m
aterials sh

ou
ld

 be stored
 in

 U
L

 ap
p

roved
 d

ou
ble w

alled
 tan

ks or su
rrou

n
d

ed
 by a 

cu
rb or d

ike to p
rovid

e th
e volu

m
e to con

tain
 10

 p
ercen

t of th
e volu

m
e of all of th

e 
con

tain
ers or 110

 p
ercen

t of th
e volu

m
e of th

e largest con
tain

er, w
h

ich
ever is greater.  T

h
e 

area in
sid

e th
e cu

rb sh
ou

ld
 slop

e to a d
rain

. 

 
F

or u
sed

 oil or d
an

gerou
s w

aste, a d
ead

-en
d

 su
m

p
 sh

ou
ld

 be in
stalled

 in
 th

e d
rain

. 

 
A

ll oth
er liqu

id
s sh

ou
ld

 be d
rain

ed
 to th

e san
itary sew

er if available. T
h

e d
rain

 m
u

st h
ave a 

p
ositive con

trol su
ch

 as a lock, valve, or p
lu

g to p
reven

t release of con
tam

in
ated

 liqu
id

s. 

 
A

ccu
m

u
lated

 storm
w

ater in
 p

etroleu
m

 storage areas sh
ou

ld
 be p

assed
 th

rou
gh

 an
 oil/w

ater 
sep

arator. 

M
ain

ten
an

ce is critical to p
reven

tin
g leaks an

d
 sp

ills.  C
on

d
u

ct rou
tin

e in
sp

ection
s an

d
: 

 
C

h
eck for extern

al corrosion
 an

d
 stru

ctu
ral failu

re. 

 
C

h
eck for sp

ills an
d

 overfills d
u

e to op
erator error. 

 
C

h
eck for failu

re of p
ip

in
g system

 (p
ip

es, p
u

m
p

s, flan
ger, cou

p
lin

g, h
oses, an

d
 valves). 

 
C

h
eck for leaks or sp

ills d
u

rin
g p

u
m

p
in

g of liqu
id

s or gases from
 tru

ck or rail car to a storage 
facility or vice versa. 
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V

isu
ally in

sp
ect n

ew
 tan

k or con
tain

er in
stallation

 for loose fittin
gs, p

oor w
eld

in
g, an

d
 

im
p

rop
er or p

oorly fitted
 gaskets. 

 
In

sp
ect tan

k fou
n

d
ation

s, con
n

ection
s, coatin

gs, an
d

 tan
k w

alls an
d

 p
ip

in
g system

.  L
ook for 

corrosion
, leaks, cracks, scratch

es, an
d

 oth
er p

h
ysical d

am
age th

at m
ay w

eaken
 th

e tan
k or 

con
tain

er system
. 

 
F

requ
en

tly relocate accu
m

u
lated

 storm
w

ater d
u

rin
g th

e w
et season

. 

 
P

eriod
ically con

d
u

ct in
tegrity testin

g by a qu
alified

 p
rofession

al. 

V
ehicle L

ea
k a

n
d

 Sp
ill C

on
trol 

M
ajor sp

ills on
 road

w
ays an

d
 oth

er p
u

blic areas are gen
erally h

an
d

led
 by h

igh
ly train

ed
 H

azm
at 

team
s from

 local fire d
ep

artm
en

ts or en
viron

m
en

tal h
ealth

 d
ep

artm
en

ts.  T
h

e m
easu

res listed
 

below
 p

ertain
 to leaks an

d
 sm

aller sp
ills at veh

icle m
ain

ten
an

ce sh
op

s. 

In
 ad

d
ition

 to im
p

lem
en

tin
g th

e sp
ill p

reven
tion

, con
trol, an

d
 clean

 u
p

 p
ractices above, u

se th
e 

follow
in

g m
easu

res related
 to sp

ecific activities: 

V
ehicle a

n
d

 E
qu

ip
m

en
t M

a
in

ten
a

n
ce 

 
P

erform
 all veh

icle flu
id

 rem
oval or ch

an
gin

g in
sid

e or u
n

d
er cover to p

reven
t th

e ru
n

-on
 of 

storm
w

ater an
d

 th
e ru

n
off of sp

ills. 

 
R

egu
larly in

sp
ect veh

icles an
d

 equ
ip

m
en

t for leaks, an
d

 rep
air im

m
ed

iately. 

 
C

h
eck in

com
in

g veh
icles an

d
 equ

ip
m

en
t (in

clu
d

in
g d

elivery tru
cks, an

d
 em

p
loyee an

d
 

su
bcon

tractor veh
icles) for leakin

g oil an
d

 flu
id

s. D
o n

ot allow
 leakin

g veh
icles or equ

ip
m

en
t 

on
site. 

 
A

lw
ays u

se secon
d

ary con
tain

m
en

t, su
ch

 as a d
rain

 p
an

 or d
rop

 cloth
, to catch

 sp
ills or leaks 

w
h

en
 rem

ovin
g or ch

an
gin

g flu
id

s. 

 
Im

m
ed

iately d
rain

 all flu
id

s from
 w

recked
 veh

icles. 

 
Store w

recked
 veh

icles or d
am

aged
 equ

ip
m

en
t u

n
d

er cover. 

 
P

lace d
rip

 p
an

s or absorben
t m

aterials u
n

d
er h

eavy equ
ip

m
en

t w
h

en
 n

ot in
 u

se. 

 
U

se ad
sorben

t m
aterials on

 sm
all sp

ills rath
er th

an
 h

osin
g d

ow
n

 th
e sp

ill. 

 
R

em
ove th

e ad
sorben

t m
aterials p

rom
p

tly an
d

 d
isp

ose of p
rop

erly. 

 
P

rom
p

tly tran
sfer u

sed
 flu

id
s to th

e p
rop

er w
aste or recyclin

g d
ru

m
s. D

on
’t leave fu

ll d
rip

 
p

an
s or oth

er op
en

 con
tain

ers lyin
g arou

n
d

. 

 
O

il filters d
isp

osed
 of in

 trash
can

s or d
u

m
p

sters can
 leak oil an

d
 con

tam
in

ate storm
w

ater.  
P

lace th
e oil filter in

 a fu
n

n
el over a w

aste oil recyclin
g d

ru
m

 to d
rain

 excess oil before 
d

isp
osal.  O

il filters can
 also be recycled

.  A
sk you

r oil su
p

p
lier or recycler abou

t recyclin
g oil 

filters. 
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 S
p

ill P
re

v
e
n

tio
n

, C
o

n
tro

l &
 C

le
a
n

u
p

 

 
Store cracked

 batteries in
 a n

on
-leakin

g secon
d

ary con
tain

er.  D
o th

is w
ith

 all cracked
 

batteries, even
 if you

 th
in

k all th
e acid

 h
as d

rain
ed

 ou
t. If you

 d
rop

 a battery, treat it as if it is 
cracked

.  P
u

t it in
to th

e con
tain

m
en

t area u
n

til you
 are su

re it is n
ot leakin

g. 

V
ehicle a

n
d

 E
qu

ip
m

en
t F

u
elin

g
 

 
D

esign
 th

e fu
elin

g area to p
reven

t th
e ru

n
-on

 of storm
w

ater an
d

 th
e ru

n
off of sp

ills: 

- 
C

over fu
elin

g area if p
ossible. 

- 
U

se a p
erim

eter d
rain

 or slop
e p

avem
en

t in
w

ard
 w

ith
 d

rain
age to a su

m
p

. 

- 
P

ave fu
elin

g area w
ith

 con
crete rath

er th
an

 asp
h

alt. 

 
If d

ead
-en

d
 su

m
p

 is n
ot u

sed
 to collect sp

ills, in
stall an

 oil/w
ater sep

arator. 

 
In

stall vap
or recovery n

ozzles to h
elp

 con
trol d

rip
s as w

ell as air p
ollu

tion
. 

 
D

iscou
rage “top

p
in

g-off’ of fu
el tan

ks. 

 
U

se secon
d

ary con
tain

m
en

t w
h

en
 tran

sferrin
g fu

el from
 th

e tan
k tru

ck to th
e fu

el tan
k. 

 
U

se ad
sorben

t m
aterials on

 sm
all sp

ills an
d

 gen
eral clean

in
g rath

er th
an

 h
osin

g d
ow

n
 th

e 
area. R

em
ove th

e ad
sorben

t m
aterials p

rom
p

tly. 

 
C

arry ou
t all F

ed
eral an

d
 State requ

irem
en

ts regard
in

g u
n

d
ergrou

n
d

 storage tan
ks, or in

stall 
above grou

n
d

 tan
ks. 

 
D

o n
ot u

se m
obile fu

elin
g of m

obile in
d

u
strial equ

ip
m

en
t arou

n
d

 th
e facility; rath

er, 
tran

sp
ort th

e equ
ip

m
en

t to d
esign

ated
 fu

elin
g areas. 

 
K

eep
 you

r S
p

ill P
reven

tion
 C

on
trol an

d
 C

ou
n

term
easu

re (SP
C

C
) P

lan
 u

p
-to-d

ate. 

 
T

rain
 em

p
loyees in

 p
rop

er fu
elin

g an
d

 clean
u

p
 p

roced
u

res. 

In
d

u
stria

l S
p

ill P
reven

tion
 R

esp
on

se 
F

or th
e p

u
rp

oses of d
evelop

in
g a sp

ill p
reven

tion
 an

d
 resp

on
se p

rogram
 to m

eet th
e storm

w
ater 

regu
lation

s, facility m
an

agers sh
ou

ld
 u

se in
form

ation
 p

rovid
ed

 in
 th

is fact sh
eet an

d
 th

e sp
ill 

p
reven

tion
/resp

on
se p

ortion
s of th

e fact sh
eets in

 th
is h

an
d

book, for sp
ecific activities.  T

h
e 

p
rogram

 sh
ou

ld
: 

 
In

tegrate w
ith

 existin
g em

ergen
cy resp

on
se/h

azard
ou

s m
aterials p

rogram
s (e.g., F

ire 
D

ep
artm

en
t) 

 
D

evelop
 p

roced
u

res to p
reven

t/m
itigate sp

ills to storm
 d

rain
 system

s 

 
Id

en
tify resp

on
sible d

ep
artm

en
ts 

 
D

evelop
 an

d
 stan

d
ard

ize rep
ortin

g p
roced

u
res, con

tain
m

en
t, storage, an

d
 d

isp
osal activities, 

d
ocu

m
en

tation
, an

d
 follow

-u
p

 p
roced

u
res 

 
A

d
d

ress sp
ills at m

u
n

icip
al facilities, as w

ell as p
u

blic areas 
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P

rovid
e train

in
g con

cern
in

g sp
ill p

reven
tion

, resp
on

se an
d

 clean
u

p
 to all ap

p
rop

riate 
p

erson
n

el 

R
e
fe

re
n

ce
s a

n
d

 R
e
so

u
rce

s 
C

aliforn
ia’s N

on
p

oin
t Sou

rce P
rogram

 P
lan

 h
ttp

://w
w

w
.sw

rcb.ca.gov/n
p

s/in
d

ex.h
tm

l 

C
lark C

ou
n

ty Storm
 W

ater P
ollu

tion
 C

on
trol M

an
u

al 
h

ttp
://w

w
w

.co.clark.w
a.u

s/p
u

bw
orks/bm

p
m

an
.p

d
f 

K
in

g C
ou

n
ty Storm

 W
ater P

ollu
tion

 C
on

trol M
an

u
al h

ttp
://d

n
r.m

etrokc.gov/w
lr/d

ss/sp
cm

.h
tm

 

San
ta C

lara V
alley U

rban
 R

u
n

off P
ollu

tion
 P

reven
tion

 P
rogram

 h
ttp

://w
w

w
.scvu

rp
p

p
.org  

T
h

e Storm
w

ater M
an

agers R
esou

rce C
en

ter h
ttp

://w
w

w
.storm

w
atercen

ter.n
et/  

http://www.swrcb.ca.gov/nps/index.html
http://www.co.clark.wa.us/pubworks/bmpman.pdf
http://dnr.metrokc.gov/wlr/dss/spcm.htm
http://www.scvurppp.org/
http://www.stormwatercenter.net/
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O

b
je

ctiv
e
s 

 Cover 

 Contain 

 Educate 

 Reduce/Minimize 

 T
a
rg

e
te

d
 C

o
n

stitu
e
n

ts 

Sediment 
 

Nutrients 
 

Trash 
 

Metals 
 

Bacteria 
 

Oil and Grease 
 

Organics 
 

   

D
e
scrip

tio
n

 
A

s a con
sequ

en
ce of its fu

n
ction

, th
e storm

w
ater con

veyan
ce 

system
 collects an

d
 tran

sp
orts u

rban
 ru

n
off an

d
 storm

w
ater th

at 
m

ay con
tain

 certain
 p

ollu
tan

ts.  T
h

e p
rotocols in

 th
is fact sh

eet 
are in

ten
d

ed
 to red

u
ce p

ollu
tan

ts reach
in

g receivin
g w

aters 
th

rou
gh

 p
rop

er con
veyan

ce system
 op

eration
 an

d
 m

ain
ten

an
ce. 

A
p

p
ro

a
ch

 
P

o
llu

tio
n

 P
rev

en
tio

n
 

M
ain

tain
 catch

 basin
s, storm

w
ater in

lets, an
d

 oth
er storm

w
ater 

con
veyan

ce stru
ctu

res on
 a regu

lar basis to rem
ove p

ollu
tan

ts, 
red

u
ce h

igh
 p

ollu
tan

t con
cen

tration
s d

u
rin

g th
e first flu

sh
 of 

storm
s, p

reven
t cloggin

g of th
e d

ow
n

stream
 con

veyan
ce system

, 
restore catch

 basin
s’ sed

im
en

t trap
p

in
g cap

acity, an
d

 en
su

re th
e 

system
 fu

n
ction

s p
rop

erly h
yd

rau
lically to avoid

 flood
in

g. 

S
u

g
g

ested
 P

ro
to

co
ls 

C
a

tch B
a

sin
s/In

let Stru
ctu

res 
 

Staff sh
ou

ld
 regu

larly in
sp

ect facilities to en
su

re com
p

lian
ce 

w
ith

 th
e follow

in
g: 

- 
Im

m
ed

iate rep
air of an

y d
eterioration

 th
reaten

in
g 

stru
ctu

ral in
tegrity. 

- 
C

lean
in

g before th
e su

m
p

 is 4
0

%
 fu

ll.  C
atch

 basin
s 

sh
ou

ld
 be clean

ed
 as frequ

en
tly as n

eed
ed

 to m
eet th

is 
stan

d
ard

. 

- 
Sten

cilin
g of catch

 basin
s an

d
 in

lets (see SC
34 W

aste 
H

an
d

lin
g an

d
 D

isp
osal). 
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D

ra
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a
g

e
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y
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m
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a
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n

a
n
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C

lean
 catch

 basin
s, storm

 d
rain

 in
lets, an

d
 oth

er con
veyan

ce stru
ctu

res before th
e w

et 
season

 to rem
ove sed

im
en

ts an
d

 d
ebris accu

m
u

lated
 d

u
rin

g th
e su

m
m

er. 

 
C

on
d

u
ct in

sp
ection

s m
ore frequ

en
tly d

u
rin

g th
e w

et season
 for p

roblem
 areas w

h
ere 

sed
im

en
t or trash

 accu
m

u
lates m

ore often
.  C

lean
 an

d
 rep

air as n
eed

ed
. 

 
K

eep
 accu

rate logs of th
e n

u
m

ber of catch
 basin

s clean
ed

. 

 
Store w

astes collected
 from

 clean
in

g activities of th
e d

rain
age system

 in
 ap

p
rop

riate 
con

tain
ers or tem

p
orary storage sites in

 a m
an

n
er th

at p
reven

ts d
isch

arge to th
e storm

 
d

rain
. 

 
D

ew
ater th

e w
astes if n

ecessary w
ith

 ou
tflow

 in
to th

e san
itary sew

er if p
erm

itted
.  W

ater 
sh

ou
ld

 be treated
 w

ith
 an

 ap
p

rop
riate filterin

g d
evice p

rior to d
isch

arge to th
e san

itary 
sew

er.  If d
isch

arge to th
e san

itary sew
er is n

ot allow
ed

, w
ater sh

ou
ld

 be p
u

m
p

ed
 or 

vacu
u

m
ed

 to a tan
k an

d
 p

rop
erly d

isp
osed

.  D
o n

ot d
ew

ater n
ear a storm

 d
rain

 or stream
. 

Storm
 D

ra
in

 C
on

veya
n

ce System
 

 
L

ocate reach
es of storm

 d
rain

 w
ith

 d
ep

osit p
roblem

s an
d

 d
evelop

 a flu
sh

in
g sch

ed
u

le th
at 

keep
s th

e p
ip

e clear of excessive bu
ild

u
p

. 

 
C

ollect an
d

 p
u

m
p

 flu
sh

ed
 efflu

en
t to th

e san
itary sew

er for treatm
en

t w
h

en
ever p

ossible. 

P
u

m
p

 Sta
tion

s 
 

C
lean

 all storm
 d

rain
 p

u
m

p
 station

s p
rior to th

e w
et season

 to rem
ove silt an

d
 trash

. 

 
D

o n
ot allow

 d
isch

arge to reach
 th

e storm
 d

rain
 system

 w
h

en
 clean

in
g a storm

 d
rain

 p
u

m
p

 
station

 or oth
er facility. 

 
C

on
d

u
ct rou

tin
e m

ain
ten

an
ce at each

 p
u

m
p

 station
. 

 
In

sp
ect, clean

, an
d

 rep
air as n

ecessary all ou
tlet stru

ctu
res p

rior to th
e w

et season
. 

O
p

en
 C

ha
n

n
el 

 
M

od
ify storm

 ch
an

n
el ch

aracteristics to im
p

rove ch
an

n
el h

yd
rau

lics, in
crease p

ollu
tan

t 
rem

ovals, an
d

 en
h

an
ce ch

an
n

el/creek aesth
etic an

d
 h

abitat valu
e. 

 
C

on
d

u
ct ch

an
n

el m
od

ification
/im

p
rovem

en
t in

 accord
an

ce w
ith

 existin
g law

s.  A
n

y p
erson

, 
govern

m
en

t agen
cy, or p

u
blic u

tility p
rop

osin
g an

 activity th
at w

ill ch
an

ge th
e n

atu
ral 

(em
p

h
asis ad

d
ed

) state of an
y river, stream

, or lake in
 C

aliforn
ia, m

u
st en

ter in
to a Steam

 or 
L

ake A
lteration

 A
greem

en
t w

ith
 th

e D
ep

artm
en

t of F
ish

 an
d

 G
am

e.  T
h

e d
evelop

er-ap
p

lican
t 

sh
ou

ld
 also con

tact local govern
m

en
ts (city, cou

n
ty, sp

ecial d
istricts), oth

er state agen
cies 

(SW
R

C
B

, R
W

Q
C

B
, D

ep
artm

en
t of F

orestry, D
ep

artm
en

t of W
ater R

esou
rces), an

d
 F

ed
eral 

C
orp

s of E
n

gin
eers an

d
 U

SF
W

S. 

Illicit C
on

n
ection

s a
n

d
 D

ischa
rg

es 
 

L
ook for evid

en
ce of illegal d

isch
arges or illicit con

n
ection

s d
u

rin
g rou

tin
e m

ain
ten

an
ce of 

con
veyan

ce system
 an

d
 d

rain
age stru

ctu
res: 

- 
Is th

ere evid
en

ce of sp
ills su

ch
 as p

ain
ts, d

iscolorin
g, etc? 
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- 
A

re th
ere an

y od
ors associated

 w
ith

 th
e d

rain
age system

? 

- 
R

ecord
 location

s of ap
p

aren
t illegal d

isch
arges/illicit con

n
ection

s? 

- 
T

rack flow
s back to p

oten
tial d

isch
argers an

d
 con

d
u

ct abovegrou
n

d
 in

sp
ection

s.  T
h

is 
can

 be d
on

e th
rou

gh
 visu

al in
sp

ection
 of u

p
grad

ien
t m

an
h

oles or altern
ate tech

n
iqu

es 
in

clu
d

in
g zin

c ch
lorid

e sm
oke testin

g, flu
orom

etric d
ye testin

g, p
h

ysical in
sp

ection
 

testin
g, or television

 cam
era in

sp
ection

. 

- 
E

lim
in

ate th
e d

isch
arge on

ce th
e origin

 of flow
 is establish

ed
. 

 
Sten

cil or d
em

arcate storm
 d

rain
s, w

h
ere ap

p
licable, to p

reven
t illegal d

isp
osal of p

ollu
tan

ts.  
Storm

 d
rain

 in
lets sh

ou
ld

 h
ave m

essages su
ch

 as “D
u

m
p

 N
o W

aste D
rain

s to Stream
” 

sten
ciled

 n
ext to th

em
 to w

arn
 again

st ign
oran

t or in
ten

tion
al d

u
m

p
in

g of p
ollu

tan
ts in

to th
e 

storm
 d

rain
age system

. 

 
R

efer to fact sh
eet SC

-10
 N

on
-Storm

w
ater D

isch
arges. 

Illeg
a

l D
u

m
p

in
g

 
 

In
sp

ect an
d

 clean
 u

p
 h

ot sp
ots an

d
 oth

er storm
 d

rain
age areas regu

larly w
h

ere illegal 
d

u
m

p
in

g an
d

 d
isp

osal occu
rs. 

 
E

stablish
 a system

 for trackin
g in

cid
en

ts.  T
h

e system
 sh

ou
ld

 be d
esign

ed
 to id

en
tify th

e 
follow

in
g: 

- 
Illegal d

u
m

p
in

g h
ot sp

ots 

- 
T

yp
es an

d
 qu

an
tities (in

 som
e cases) of w

astes 

- 
P

attern
s in

 tim
e of occu

rren
ce (tim

e of d
ay/n

igh
t, m

on
th

, or year) 

- 
M

od
e of d

u
m

p
in

g (aban
d

on
ed

 con
tain

ers, “m
id

n
igh

t d
u

m
p

in
g” from

 m
ovin

g veh
icles, 

d
irect d

u
m

p
in

g of m
aterials, accid

en
ts/sp

ills) 

- 
R

esp
on

sible p
arties 

 
P

ost “N
o D

u
m

p
in

g” sign
s in

 p
roblem

 areas w
ith

 a p
h

on
e n

u
m

ber for rep
ortin

g d
u

m
p

in
g an

d
 

d
isp

osal.  Sign
s sh

ou
ld

 also in
d

icate fin
es an

d
 p

en
alties for illegal d

u
m

p
in

g. 

 
R

efer to fact sh
eet SC

-10
 N

on
-Storm

w
ater D

isch
arges. 

T
ra

in
in

g
 

 
T

rain
 crew

s in
 p

rop
er m

ain
ten

an
ce activities, in

clu
d

in
g record

 keep
in

g an
d

 d
isp

osal. 

 
A

llow
 on

ly p
rop

erly train
ed

 in
d

ivid
u

als to h
an

d
le h

azard
ou

s m
aterials/w

astes. 

 
H

ave staff in
volved

 in
 d

etection
 an

d
 rem

oval of illicit con
n

ection
s train

ed
 in

 th
e follow

in
g: 

- 
O

SH
A

-requ
ired

 H
ealth

 an
d

 Safety T
rain

in
g (29

 C
F

R
 19

10
.120

) p
lu

s an
n

u
al refresh

er 
train

in
g (as n

eed
ed

). 
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D

ra
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- 
O

SH
A

 C
on

fin
ed

 Sp
ace E

n
try train

in
g (C

al-O
SH

A
 C

on
fin

ed
 Sp

ace, T
itle 8

 an
d

 F
ed

eral 
O

SH
A

 29
 C

F
R

 19
10

.14
6

). 

- 
P

roced
u

ral train
in

g (field
 screen

in
g, sam

p
lin

g, sm
oke/d

ye testin
g, T

V
 in

sp
ection

). 

S
p

ill R
esp

o
n

se a
n

d
 P

rev
en

tio
n

 
 

In
vestigate all rep

orts of sp
ills, leaks, an

d
/or illegal d

u
m

p
in

g p
rom

p
tly. 

 
C

lean
 u

p
 all sp

ills an
d

 leaks u
sin

g “d
ry” m

eth
od

s (w
ith

 absorben
t m

aterials an
d

/or rags) or 
d

ig u
p

, rem
ove, an

d
 p

rop
erly d

isp
ose of con

tam
in

ated
 soil. 

 
R

efer to fact sh
eet SC

-11 Sp
ill P

reven
tion

, C
on

trol, an
d

 C
lean

u
p

. 

O
th

er C
o

n
sid

era
tio

n
s (L

im
ita

tio
n

s a
n

d
 R

eg
u

la
tio

n
s) 

 
C

lean
-u

p
 activities m

ay create a sligh
t d

istu
rban

ce for local aqu
atic sp

ecies.  A
ccess to item

s 
an

d
 m

aterial on
 p

rivate p
rop

erty m
ay be lim

ited
.  T

rad
e-offs m

ay exist betw
een

 ch
an

n
el 

h
yd

rau
lics an

d
 w

ater qu
ality/rip

arian
 h

abitat.  If storm
 ch

an
n

els or basin
s are recogn

ized
 as 

w
etlan

d
s, m

an
y activities, in

clu
d

in
g m

ain
ten

an
ce, m

ay be su
bject to regu

lation
 an

d
 

p
erm

ittin
g. 

 
Storm

 d
rain

 flu
sh

in
g is m

ost effective in
 sm

all d
iam

eter p
ip

es (36
-in

ch
 d

iam
eter p

ip
e or less, 

d
ep

en
d

in
g on

 w
ater su

p
p

ly an
d

 sed
im

en
t collection

 cap
acity).  O

th
er con

sid
eration

s 
associated

 w
ith

 storm
 d

rain
 flu

sh
in

g m
ay in

clu
d

e th
e availability of a w

ater sou
rce, fin

d
in

g a 
d

ow
n

stream
 area to collect sed

im
en

ts, liqu
id

/sed
im

en
t d

isp
osal, an

d
 p

roh
ibition

 again
st 

d
isp

osal of flu
sh

ed
 efflu

en
t to san

itary sew
er in

 som
e areas. 

 
R

egu
lation

s m
ay in

clu
d

e ad
op

tion
 of su

bstan
tial p

en
alties for illegal d

u
m

p
in

g an
d

 d
isp

osal. 

 
L

ocal m
u

n
icip

al cod
es m

ay in
clu

d
e section

s p
roh

ibitin
g d

isch
arge of soil, d

ebris, refu
se, 

h
azard

ou
s w

astes, an
d

 oth
er p

ollu
tan

ts in
to th

e storm
 d

rain
 system

. 

R
e
q

u
ire

m
e
n

ts 
C

o
sts 

 
A

n
 aggressive catch

 basin
 clean

in
g p

rogram
 cou

ld
 requ

ire a sign
ifican

t cap
ital an

d
 O

&
M

 
bu

d
get.   

 
T

h
e elim

in
ation

 of illegal d
u

m
p

in
g is d

ep
en

d
en

t on
 th

e availability, con
ven

ien
ce, an

d
 cost of 

altern
ative m

ean
s of d

isp
osal.  T

h
e p

rim
ary cost is for staff tim

e.  C
ost d

ep
en

d
s on

 h
ow

 
aggressively a p

rogram
 is im

p
lem

en
ted

.  O
th

er cost con
sid

eration
s for an

 illegal d
u

m
p

in
g 

p
rogram

 in
clu

d
e: 

- 
P

u
rch

ase an
d

 in
stallation

 of sign
s. 

- 
R

en
tal of veh

icle(s) to h
au

l illegally-d
isp

osed
 item

s an
d

 m
aterial to lan

d
fills. 

- 
R

en
tal of h

eavy equ
ip

m
en

t to rem
ove larger item

s (e.g., car bod
ies) from

 ch
an

n
els. 

- 
P

u
rch

ase of lan
d

fill sp
ace to d

isp
ose of illegally-d

u
m

p
ed

 item
s an

d
 m

aterial. 
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y
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a
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a
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M

eth
od

s u
sed

 for illicit con
n

ection
 d

etection
 (sm

oke testin
g, d

ye testin
g, visu

al in
sp

ection
, 

an
d

 flow
 m

on
itorin

g) can
 be costly an

d
 tim

e-con
su

m
in

g.  Site-sp
ecific factors, su

ch
 as th

e 
level of im

p
erviou

s area, th
e d

en
sity an

d
 ages of bu

ild
in

gs, an
d

 typ
e of lan

d
 u

se w
ill 

d
eterm

in
e th

e level of in
vestigation

 n
ecessary.   

M
a

in
ten

a
n

ce 
 

T
w

o-p
erson

 team
s m

ay be requ
ired

 to clean
 catch

 basin
s w

ith
 vactor tru

cks. 

 
T

eam
s of at least tw

o p
eop

le p
lu

s ad
m

in
istrative p

erson
n

el are requ
ired

 to id
en

tify illicit 
d

isch
arges, d

ep
en

d
in

g on
 th

e com
p

lexity of th
e storm

 sew
er system

. 

 
A

rran
gem

en
ts m

u
st be m

ad
e for p

rop
er d

isp
osal of collected

 w
astes. 

 
T

ech
n

ical staff are requ
ired

 to d
etect an

d
 in

vestigate illegal d
u

m
p

in
g violation

s. 

S
u

p
p

le
m

e
n

ta
l In

fo
rm

a
tio

n
 

F
u

rth
er D

eta
il o

f th
e B

M
P

 
Storm

 D
ra

in
 F

lu
sh

in
g

 
F

lu
sh

in
g is a com

m
on

 m
ain

ten
an

ce activity u
sed

 to im
p

rove p
ip

e h
yd

rau
lics an

d
 to rem

ove 
p

ollu
tan

ts in
 storm

 d
rain

age system
s.  F

lu
sh

in
g m

ay be d
esign

ed
 to h

yd
rau

lically con
vey 

accu
m

u
lated

 m
aterial to strategic location

s, su
ch

 as an
 op

en
 ch

an
n

el, an
oth

er p
oin

t w
h

ere 
flu

sh
in

g w
ill be in

itiated
, or th

e san
itary sew

er an
d

 th
e treatm

en
t facilities, th

u
s p

reven
tin

g 
resu

sp
en

sion
 an

d
 overflow

 of a p
ortion

 of th
e solid

s d
u

rin
g storm

 even
ts.  F

lu
sh

in
g p

reven
ts 

“p
lu

g flow
” d

isch
arges of con

cen
trated

 p
ollu

tan
t load

in
gs an

d
 sed

im
en

ts.  D
ep

osits can
 h

in
d

er 
th

e d
esign

ed
 con

veyan
ce cap

acity of th
e storm

 d
rain

 system
 an

d
 p

oten
tially cau

se backw
ater 

con
d

ition
s in

 severe cases of cloggin
g. 

Storm
 d

rain
 flu

sh
in

g u
su

ally takes p
lace alon

g segm
en

ts of p
ip

e w
ith

 grad
es th

at are too flat to 
m

ain
tain

 ad
equ

ate velocity to keep
 p

articles in
 su

sp
en

sion
.  A

n
 u

p
stream

 m
an

h
ole is selected

 to 
p

lace an
 in

flatable d
evice th

at tem
p

orarily p
lu

gs th
e p

ip
e.  F

u
rth

er u
p

stream
, w

ater is p
u

m
p

ed
 

in
to th

e lin
e to create a flu

sh
in

g w
ave.  W

h
en

 th
e u

p
stream

 reach
 of p

ip
e is su

fficien
tly fu

ll to 
cau

se a flu
sh

in
g w

ave, th
e in

flated
 d

evice is rap
id

ly d
eflated

 w
ith

 th
e assistan

ce of a vacu
u

m
 

p
u

m
p

, th
ereby releasin

g th
e backed

 u
p

 w
ater an

d
 resu

ltin
g in

 th
e clean

in
g of th

e storm
 d

rain
 

segm
en

t. 

T
o fu

rth
er red

u
ce im

p
acts of storm

w
ater p

ollu
tion

, a secon
d

 in
flatable d

evice p
laced

 w
ell 

d
ow

n
stream

 m
ay be u

sed
 to recollect th

e w
ater after th

e force of th
e flu

sh
in

g w
ave h

as 
d

issip
ated

.  A
 p

u
m

p
 m

ay th
en

 be u
sed

 to tran
sfer th

e w
ater an

d
 accu

m
u

lated
 m

aterial to th
e 

san
itary sew

er for treatm
en

t.  In
 som

e cases, an
 in

tercep
tor stru

ctu
re m

ay be m
ore p

ractical or 
requ

ired
 to recollect th

e flu
sh

ed
 w

aters. 

It h
as been

 fou
n

d
 th

at clean
sin

g efficien
cy of p

eriod
ic flu

sh
 w

aves is d
ep

en
d

en
t u

p
on

 flu
sh

 
volu

m
e, flu

sh
 d

isch
arge rate, sew

er slop
e, sew

er len
gth

, sew
er flow

 rate, sew
er d

iam
eter, an

d
 

p
op

u
lation

 d
en

sity.  A
s a ru

le of th
u

m
b, th

e len
gth

 of lin
e to be flu

sh
ed

 sh
ou

ld
 n

ot exceed
 70

0
 

feet.  A
t th

is m
axim

u
m

 recom
m

en
d

ed
 len

gth
, th

e p
ercen

t rem
oval efficien

cy ran
ges betw

een
 6

5-
75%

 for organ
ics an

d
 55-6

5%
 for d

ry w
eath

er grit/in
organ

ic m
aterial.  T

h
e p

ercen
t rem

oval 
efficien

cy d
rop

s rap
id

ly beyon
d

 th
at.  W

ater is com
m

on
ly su

p
p

lied
 by a w

ater tru
ck, bu

t fire 
h

yd
ran

ts can
 also su

p
p

ly w
ater.  T

o m
ake th

e best u
se of w

ater, it is recom
m

en
d

ed
 th

at 
reclaim

ed
 w

ater be u
sed

 or th
at fire h

yd
ran

t lin
e flu

sh
in

g coin
cid

e w
ith

 storm
 sew

er flu
sh

in
g. 
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R
e
fe

re
n

ce
s a

n
d

 R
e
so

u
rce

s 
C

aliforn
ia’s N

on
p

oin
t Sou

rce P
rogram

 P
lan

 h
ttp

://w
w

w
.sw

rcb.ca.gov/n
p

s/in
d

ex.h
tm

l 

C
lark C

ou
n

ty Storm
 W

ater P
ollu

tion
 C

on
trol M

an
u

al 
h

ttp
://w

w
w

.co.clark.w
a.u

s/p
u

bw
orks/bm

p
m

an
.p

d
f  

F
ergu

son
, B

.K
.  19

9
1.  U

rban
 Stream

 R
eclam

ation
, p

.  324
-322, Jou

rn
al of Soil an

d
 W

ater 
C

on
servation

. 

K
in

g C
ou

n
ty Storm

 W
ater P

ollu
tion

 C
on

trol M
an

u
al h

ttp
://d

n
r.m

etrokc.gov/w
lr/d

ss/sp
cm

.h
tm

 

O
regon

 A
ssociation

 of C
lean

 W
ater A

gen
cies.  O

regon
 M

u
n

icip
al Storm

w
ater T

oolbox for 
M

ain
ten

an
ce P

ractices.  Ju
n

e 19
9

8
. 

San
ta C

lara V
alley U

rban
 R

u
n

off P
ollu

tion
 P

reven
tion

 P
rogram

 h
ttp

://w
w

w
.scvu

rp
p

p
.org  

T
h

e Storm
 W

ater M
an

agers R
esou

rce C
en

ter h
ttp

://w
w

w
.storm

w
atercen

ter.n
et  

U
n

ited
 States E

n
viron

m
en

tal P
rotection

 A
gen

cy (U
SE

P
A

).  20
0

2.  P
ollu

tion
 P

reven
tion

/G
ood

 
H

ou
sekeep

in
g for M

u
n

icip
al O

p
eration

s Storm
 D

rain
 System

 C
lean

in
g.  O

n
 lin

e: 
h

ttp
://w

w
w

.ep
a.gov/n

p
d

es/m
en

u
ofbm

p
s/p

oll_
16

.h
tm

 

http://www.swrcb.ca.gov/nps/index.html
http://www.co.clark.wa.us/pubworks/bmpman.pdf
http://dnr.metrokc.gov/wlr/dss/spcm.htm
http://www.scvurppp.org/
http://www.epa.gov/npdes/menuofbmps/poll_16.htm
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D
e
scrip

tio
n

 
T

h
e bioreten

tion
 best m

an
agem

en
t p

ractice (B
M

P
) fu

n
ction

s as a 
soil an

d
 p

lan
t-based

 filtration
 d

evice th
at rem

oves p
ollu

tan
ts 

th
rou

gh
 a variety of p

h
ysical, biological, an

d
 ch

em
ical treatm

en
t 

p
rocesses.  T

h
ese facilities n

orm
ally con

sist of a grass bu
ffer 

strip
, san

d
 bed

, p
on

d
in

g area, organ
ic layer or m

u
lch

 layer, 
p

lan
tin

g soil, an
d

 p
lan

ts.  T
h

e ru
n

off’s velocity is red
u

ced
 by 

p
assin

g over or th
rou

gh
 bu

ffer strip
 an

d
 su

bsequ
en

tly d
istribu

ted
 

even
ly alon

g a p
on

d
in

g area.  E
xfiltration

 of th
e stored

 w
ater in

 
th

e bioreten
tion

 area p
lan

tin
g soil in

to th
e u

n
d

erlyin
g soils 

occu
rs over a p

eriod
 of d

ays. 

C
a
lifo

rn
ia

 E
x
p

e
rie

n
ce

 
N

on
e d

ocu
m

en
ted

. B
ioreten

tion
 h

as been
 u

sed
 as a storm

w
ater 

B
M

P
 sin

ce 19
9

2.  In
 ad

d
ition

 to P
rin

ce G
eorge's C

ou
n

ty, M
D

 an
d

 
A

lexan
d

ria, V
A

, bioreten
tion

 h
as been

 u
sed

 su
ccessfu

lly at u
rban

 
an

d
 su

bu
rban

 areas in
 M

on
tgom

ery C
ou

n
ty, M

D
; B

altim
ore 

C
ou

n
ty, M

D
; C

h
esterfield

 C
ou

n
ty, V

A
; P

rin
ce W

illiam
 C

ou
n

ty, 
V

A
; Sm

ith
 M

ou
n

tain
 L

ake S
tate P

ark, V
A

; an
d

 C
ary, N

C
. 

A
d

v
a
n

ta
g

e
s 

 
B

ioreten
tion

 p
rovid

es storm
w

ater treatm
en

t th
at en

h
an

ces 
th

e qu
ality of d

ow
n

stream
 w

ater bod
ies by tem

p
orarily 

storin
g ru

n
off in

 th
e B

M
P

 an
d

 releasin
g it over a p

eriod
 of 

fou
r d

ays to th
e receivin

g w
ater (E

P
A

, 19
9

9
). 

 
T

h
e vegetation

 p
rovid

es sh
ad

e an
d

 w
in

d
 breaks, absorbs 

n
oise, an

d
 im

p
roves an

 area's lan
d

scap
e. 

L
im

ita
tio

n
s 

 
T

h
e bioreten

tion
 B

M
P

 is n
ot recom

m
en

d
ed

 for areas w
ith

 
slop

es greater th
an

 20
%

 or w
h

ere m
atu

re tree rem
oval w

ou
ld
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be requ
ired

 sin
ce cloggin

g m
ay resu

lt, p
articu

larly if th
e B

M
P

 receives ru
n

off w
ith

 h
igh

 
sed

im
en

t load
s (E

P
A

, 19
9

9
).   

 
B

ioreten
tion

 is n
ot a su

itable B
M

P
 at location

s w
h

ere th
e w

ater table is w
ith

in
 6

 feet of th
e 

grou
n

d
 su

rface an
d

 w
h

ere th
e su

rrou
n

d
in

g soil stratu
m

 is u
n

stable.   

 
B

y d
esign

, bioreten
tion

 B
M

P
s h

ave th
e p

oten
tial to create very attractive h

abitats for 
m

osqu
itoes an

d
 oth

er vectors becau
se of h

igh
ly organ

ic, often
 h

eavily vegetated
 areas m

ixed
 

w
ith

 sh
allow

 w
ater. 

 
In

 cold
 clim

ates th
e soil m

ay freeze, p
reven

tin
g ru

n
off from

 in
filtratin

g in
to th

e p
lan

tin
g soil. 

D
e
sig

n
 a

n
d

 S
izin

g
 G

u
id

e
lin

e
s 

 
T

h
e bioreten

tion
 area sh

ou
ld

 be sized
 to cap

tu
re th

e d
esign

 storm
 ru

n
off. 

 
In

 areas w
h

ere th
e n

ative soil p
erm

eability is less th
an

 0
.5 in

/h
r an

 u
n

d
erd

rain
 sh

ou
ld

 be 
p

rovid
ed

. 

 
R

ecom
m

en
d

ed
 m

in
im

u
m

 d
im

en
sion

s are 15 feet by 4
0

 feet, alth
ou

gh
 th

e p
referred

 w
id

th
 is 

25 feet. E
xcavated

 d
ep

th
 sh

ou
ld

 be 4
 feet. 

 
A

rea sh
ou

ld
 d

rain
 com

p
letely w

ith
in

 72 h
ou

rs. 

 
A

p
p

roxim
ately 1 tree or sh

ru
b p

er 50
 ft 2 of bioreten

tion
 area sh

ou
ld

 be in
clu

d
ed

. 

 
C

over area w
ith

 abou
t 3 in

ch
es of m

u
lch

. 

C
o

n
stru

ctio
n

/In
sp

ectio
n

 C
o

n
sid

era
tio

n
s 

B
ioreten

tion
 area sh

ou
ld

 n
ot be establish

ed
 u

n
til con

tribu
tin

g w
atersh

ed
 is stabilized

. 

P
e
rfo

rm
a
n

ce
 

B
ioreten

tion
 rem

oves storm
w

ater p
ollu

tan
ts th

rou
gh

 p
h

ysical an
d

 biological p
rocesses, 

in
clu

d
in

g ad
sorp

tion
, filtration

, p
lan

t u
p

take, m
icrobial activity, d

ecom
p

osition
, sed

im
en

tation
 

an
d

 volatilization
 (E

P
A

, 19
9

9
).  A

d
sorp

tion
 is th

e p
rocess w

h
ereby p

articu
late p

ollu
tan

ts attach
 

to soil (e.g., clay) or vegetation
 su

rfaces.  A
d

equ
ate con

tact tim
e betw

een
 th

e su
rface an

d
 

p
ollu

tan
t m

u
st be p

rovid
ed

 for in
 th

e d
esign

 of th
e system

 for th
is rem

oval p
rocess to occu

r.  
T

h
u

s, th
e in

filtration
 rate of th

e soils m
u

st n
ot exceed

 th
ose sp

ecified
 in

 th
e d

esign
 criteria or 

p
ollu

tan
t rem

oval m
ay d

ecrease.  P
ollu

tan
ts rem

oved
 by ad

sorp
tion

 in
clu

d
e m

etals, p
h

osp
h

oru
s, 

an
d

 h
yd

rocarbon
s.  F

iltration
 occu

rs as ru
n

off p
asses th

rou
gh

 th
e bioreten

tion
 area m

ed
ia, su

ch
 

as th
e san

d
 bed

, grou
n

d
 cover, an

d
 p

lan
tin

g soil. 

C
om

m
on

 p
articu

lates rem
oved

 from
 storm

w
ater in

clu
d

e p
articu

late organ
ic m

atter, 
p

h
osp

h
oru

s, an
d

 su
sp

en
d

ed
 solid

s.  B
iological p

rocesses th
at occu

r in
 w

etlan
d

s resu
lt in

 
p

ollu
tan

t u
p

take by p
lan

ts an
d

 m
icroorgan

ism
s in

 th
e soil.  P

lan
t grow

th
 is su

stain
ed

 by th
e 

u
p

take of n
u

trien
ts from

 th
e soils, w

ith
 w

ood
y p

lan
ts lockin

g u
p

 th
ese n

u
trien

ts th
rou

gh
 th

e 
season

s.  M
icrobial activity w

ith
in

 th
e soil also con

tribu
tes to th

e rem
oval of n

itrogen
 an

d
 

organ
ic m

atter.  N
itrogen

 is rem
oved

 by n
itrifyin

g an
d

 d
en

itrifyin
g bacteria, w

h
ile aerobic 

bacteria are resp
on

sible for th
e d

ecom
p

osition
 of th

e organ
ic m

atter.  M
icrobial p

rocesses 
requ

ire oxygen
 an

d
 can

 resu
lt in

 d
ep

leted
 oxygen

 levels if th
e bioreten

tion
 area is n

ot ad
equ

ately 
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aerated
. S

ed
im

en
tation

 occu
rs in

 th
e sw

ale or p
on

d
in

g area as th
e velocity slow

s an
d

 solid
s fall 

ou
t of su

sp
en

sion
.   

T
h

e rem
oval effectiven

ess of bioreten
tion

 h
as been

 stu
d

ied
 d

u
rin

g field
 an

d
 laboratory stu

d
ies 

con
d

u
cted

 by th
e U

n
iversity of M

arylan
d

 (D
avis et al, 19

9
8

).  D
u

rin
g th

ese exp
erim

en
ts, 

syn
th

etic storm
w

ater ru
n

off w
as p

u
m

p
ed

 th
rou

gh
 several laboratory an

d
 field

 bioreten
tion

 areas 
to sim

u
late typ

ical storm
 even

ts in
 P

rin
ce G

eorge's C
ou

n
ty, M

D
.  R

em
oval rates for h

eavy m
etals 

an
d

 n
u

trien
ts are sh

ow
n

 in
 T

able 1. 

T
a
b

le
 1

 
L
a
b

o
ra

to
ry

 a
n

d
 E

stim
a
te

d
 

B
io

re
te

n
tio

n
 D

a
v
is e

t a
l. (1

9
9

8
); 

P
G

D
E
R

 (1
9

9
3

) 

P
o

llu
ta

n
t 

R
e

m
o

v
a

l R
a

te
 

T
otal P

h
osp

h
oru

s 
70

-8
3%

 

M
etals (C

u
, Z

n
, P

b) 
9

3-9
8

%
 

T
K

N
 

6
8

-8
0

%
 

T
otal Su

sp
en

d
ed

 Solid
s 

9
0

%
 

O
rgan

ics 
9

0
%

 

B
acteria 

9
0

%
 

 R
esu

lts for both
 th

e laboratory an
d

 field
 exp

erim
en

ts w
ere sim

ilar for each
 of th

e p
ollu

tan
ts 

an
alyzed

.  D
ou

blin
g or h

alvin
g th

e in
flu

en
t p

ollu
tan

t levels h
ad

 little effect on
 th

e efflu
en

t 
p

ollu
tan

ts con
cen

tration
s (D

avis et al, 19
9

8
).   

T
h

e m
icrobial activity an

d
 p

lan
t u

p
take occu

rrin
g in

 th
e bioreten

tion
 area w

ill likely resu
lt in

 
h

igh
er rem

oval rates th
an

 th
ose d

eterm
in

ed
 for in

filtration
 B

M
P

s. 

S
itin

g
 C

rite
ria

 
B

ioreten
tion

 B
M

P
s are gen

erally u
sed

 to treat storm
w

ater from
 im

p
erviou

s su
rfaces at 

com
m

ercial, resid
en

tial, an
d

 in
d

u
strial areas (E

P
A

, 19
9

9
).  Im

p
lem

en
tation

 of bioreten
tion

 for 
storm

w
ater m

an
agem

en
t is id

eal for m
ed

ian
 strip

s, p
arkin

g lot islan
d

s, an
d

 sw
ales.  M

oreover, 
th

e ru
n

off in
 th

ese areas can
 be d

esign
ed

 to eith
er d

ivert d
irectly in

to th
e bioreten

tion
 area or 

con
vey in

to th
e bioreten

tion
 area by a cu

rb an
d

 gu
tter collection

 system
. 

T
h

e best location
 for bioreten

tion
 areas is u

p
lan

d
 from

 in
lets th

at receive sh
eet flow

 from
 grad

ed
 

areas an
d

 at areas th
at w

ill be excavated
 (E

P
A

, 19
9

9
).  In

 ord
er to m

axim
ize treatm

en
t 

effectiven
ess, th

e site m
u

st be grad
ed

 in
 su

ch
 a w

ay th
at m

in
im

izes erosive con
d

ition
s as sh

eet 
flow

 is con
veyed

 to th
e treatm

en
t area.  L

ocation
s w

h
ere a bioreten

tion
 area can

 be read
ily 

in
corp

orated
 in

to th
e site p

lan
 w

ith
ou

t fu
rth

er en
viron

m
en

tal d
am

age are p
referred

.  
F

u
rth

erm
ore, to effectively m

in
im

ize sed
im

en
t load

in
g in

 th
e treatm

en
t area, bioreten

tion
 on

ly 
sh

ou
ld

 be u
sed

 in
 stabilized

 d
rain

age areas. 
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A
d

d
itio

n
a
l D

e
sig

n
 G

u
id

e
lin

e
s 

T
h

e layou
t of th

e bioreten
tion

 area is d
eterm

in
ed

 after site con
strain

ts su
ch

 as location
 of 

u
tilities, u

n
d

erlyin
g soils, existin

g vegetation
, an

d
 d

rain
age are con

sid
ered

 (E
P

A
, 19

9
9

). Sites 
w

ith
 loam

y san
d

 soils are esp
ecially ap

p
rop

riate for bioreten
tion

 becau
se th

e excavated
 soil can

 
be backfilled

 an
d

 u
sed

 as th
e p

lan
tin

g soil, th
u

s elim
in

atin
g th

e cost of im
p

ortin
g p

lan
tin

g soil.  

T
h

e u
se of bioreten

tion
 m

ay n
ot be feasible given

 an
 u

n
stable su

rrou
n

d
in

g soil stratu
m

, soils 
w

ith
 clay con

ten
t greater th

an
 25 p

ercen
t, a site w

ith
 slop

es greater th
an

 20
 p

ercen
t, an

d
/or a 

site w
ith

 m
atu

re trees th
at w

ou
ld

 be rem
oved

 d
u

rin
g con

stru
ction

 of th
e B

M
P

. 

B
ioreten

tion
 can

 be d
esign

ed
 to be off-lin

e or on
-lin

e of th
e existin

g d
rain

age system
 (E

P
A

, 
19

9
9

). T
h

e d
rain

age area for a bioreten
tion

 area sh
ou

ld
 be betw

een
 0

.1 an
d

 0
.4

 h
ectares (0

.25 
an

d
 1.0

 acres).  L
arger d

rain
age areas m

ay requ
ire m

u
ltip

le bioreten
tion

 areas.  F
u

rth
erm

ore, 
th

e m
axim

u
m

 d
rain

age area for a bioreten
tion

 area is d
eterm

in
ed

 by th
e exp

ected
 rain

fall 
in

ten
sity an

d
 ru

n
off rate.  Stabilized

 areas m
ay erod

e w
h

en
 velocities are greater th

an
 5 feet p

er 
secon

d
 (1.5 m

eter p
er secon

d
).  T

h
e d

esign
er sh

ou
ld

 d
eterm

in
e th

e p
oten

tial for erosive 
con

d
ition

s at th
e site.  

T
h

e size of th
e bioreten

tion
 area, w

h
ich

 is a fu
n

ction
 of th

e d
rain

age area an
d

 th
e ru

n
off 

gen
erated

 from
 th

e area is sized
 to cap

tu
re th

e w
ater qu

ality volu
m

e.   

T
h

e recom
m

en
d

ed
 m

in
im

u
m

 d
im

en
sion

s of th
e bioreten

tion
 area are 15 feet (4

.6
 m

eters) w
id

e 
by 4

0
 feet (12.2 m

eters) lon
g, w

h
ere th

e m
in

im
u

m
 w

id
th

 allow
s en

ou
gh

 sp
ace for a d

en
se, 

ran
d

om
ly-d

istribu
ted

 area of trees an
d

 sh
ru

bs to becom
e establish

ed
.  T

h
u

s rep
licatin

g a n
atu

ral 
forest an

d
 creatin

g a m
icroclim

ate, th
ereby en

ablin
g th

e bioreten
tion

 area to tolerate th
e effects 

of h
eat stress, acid

 rain
, ru

n
off p

ollu
tan

ts, an
d

 in
sect an

d
 d

isease in
festation

s w
h

ich
 lan

d
scap

ed
 

areas in
 u

rban
 settin

gs typ
ically are u

n
able to tolerate.  T

h
e p

referred
 w

id
th

 is 25 feet (7.6
 

m
eters), w

ith
 a len

gth
 of tw

ice th
e w

id
th

.  E
ssen

tially, an
y facilities w

id
er th

an
 20

 feet (6
.1 

m
eters) sh

ou
ld

 be tw
ice as lon

g as th
ey are w

id
e, w

h
ich

 p
rom

otes th
e d

istribu
tion

 of flow
 an

d
 

d
ecreases th

e ch
an

ces of con
cen

trated
 flow

.  

In
 ord

er to p
rovid

e ad
equ

ate storage an
d

 p
reven

t w
ater from

 stan
d

in
g for excessive p

eriod
s of 

tim
e th

e p
on

d
in

g d
ep

th
 of th

e bioreten
tion

 area sh
ou

ld
 n

ot exceed
 6

 in
ch

es (15 cen
tim

eters).  
W

ater sh
ou

ld
 n

ot be left to stan
d

 for m
ore th

an
 72 h

ou
rs.  A

 restriction
 on

 th
e typ

e of p
lan

ts th
at 

can
 be u

sed
 m

ay be n
ecessary d

u
e to som

e p
lan

ts’ w
ater in

toleran
ce.  F

u
rth

erm
ore, if w

ater is 
left stan

d
in

g for lon
ger th

an
 72 h

ou
rs m

osqu
itoes an

d
 oth

er in
sects m

ay start to breed
. 

T
h

e ap
p

rop
riate p

lan
tin

g soil sh
ou

ld
 be backfilled

 in
to th

e excavated
 bioreten

tion
 area.  P

lan
tin

g 
soils sh

ou
ld

 be san
d

y loam
, loam

y san
d

, or loam
 textu

re w
ith

 a clay con
ten

t ran
gin

g from
 10

 to 
25 p

ercen
t.  

G
en

erally th
e soil sh

ou
ld

 h
ave in

filtration
 rates greater th

an
 0

.5 in
ch

es (1.25 cen
tim

eters) p
er 

h
ou

r, w
h

ich
 is typ

ical of san
d

y loam
s, loam

y san
d

s, or loam
s.  T

h
e p

H
 of th

e soil sh
ou

ld
 ran

ge 
betw

een
 5.5 an

d
 6

.5, w
h

ere p
ollu

tan
ts su

ch
 as organ

ic n
itrogen

 an
d

 p
h

osp
h

oru
s can

 be ad
sorbed

 
by th

e soil an
d

 m
icrobial activity can

 flou
rish

.  A
d

d
ition

al requ
irem

en
ts for th

e p
lan

tin
g soil 

in
clu

d
e a 1.5 to 3 p

ercen
t organ

ic con
ten

t an
d

 a m
axim

u
m

 50
0

 p
p

m
 con

cen
tration

 of solu
ble 

salts.   
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Soil tests sh
ou

ld
 be p

erform
ed

 for every 50
0

 cu
bic yard

s (38
2 cu

bic m
eters) of p

lan
tin

g soil, 
w

ith
 th

e excep
tion

 of p
H

 an
d

 organ
ic con

ten
t tests, w

h
ich

 are requ
ired

 on
ly on

ce p
er 

bioreten
tion

 area (E
P

A
, 19

9
9

).  P
lan

tin
g soil sh

ou
ld

 be 4
 in

ch
es (10

.1 cen
tim

eters) d
eep

er th
an

 
th

e bottom
 of th

e largest root ball an
d

 4
 feet (1.2 m

eters) altogeth
er.  T

h
is d

ep
th

 w
ill p

rovid
e 

ad
equ

ate soil for th
e p

lan
ts' root system

s to becom
e establish

ed
, p

reven
t p

lan
t d

am
age d

u
e to 

severe w
in

d
, an

d
 p

rovid
e ad

equ
ate m

oistu
re cap

acity.  M
ost sites w

ill requ
ire excavation

 in
 

ord
er to obtain

 th
e recom

m
en

d
ed

 d
ep

th
. 

P
lan

tin
g soil d

ep
th

s of greater th
an

 4
 feet (1.2 m

eters) m
ay requ

ire ad
d

ition
al con

stru
ction

 
p

ractices su
ch

 as sh
orin

g m
easu

res (E
P

A
, 19

9
9

).  P
lan

tin
g soil sh

ou
ld

 be p
laced

 in
 18

 in
ch

es or 
greater lifts an

d
 ligh

tly com
p

acted
 u

n
til th

e d
esired

 d
ep

th
 is reach

ed
.  Sin

ce h
igh

 can
op

y trees 
m

ay be d
estroyed

 d
u

rin
g m

ain
ten

an
ce th

e bioreten
tion

 area sh
ou

ld
 be vegetated

 to resem
ble a 

terrestrial forest com
m

u
n

ity ecosystem
 th

at is d
om

in
ated

 by u
n

d
erstory trees.  T

h
ree sp

ecies 
each

 of both
 trees an

d
 sh

ru
bs are recom

m
en

d
ed

 to be p
lan

ted
 at a rate of 250

0
 trees an

d
 sh

ru
bs 

p
er h

ectare (10
0

0
 p

er acre).  F
or in

stan
ce, a 15 foot (4

.6
 m

eter) by 4
0

 foot (12.2 m
eter) 

bioreten
tion

 area (6
0

0
 squ

are feet or 55.75 sq
u

are m
eters) w

ou
ld

 requ
ire 14

 trees an
d

 sh
ru

bs.  
T

h
e sh

ru
b-to-tree ratio sh

ou
ld

 be 2:1 to 3:1.   

T
rees an

d
 sh

ru
bs sh

ou
ld

 be p
lan

ted
 w

h
en

 con
d

ition
s are favorable.  V

egetation
 sh

ou
ld

 be 
w

atered
 at th

e en
d

 of each
 d

ay for fou
rteen

 d
ays follow

in
g its p

lan
tin

g.  P
lan

t sp
ecies toleran

t of 
p

ollu
tan

t load
s an

d
 varyin

g w
et an

d
 d

ry con
d

ition
s sh

ou
ld

 be u
sed

 in
 th

e bioreten
tion

 area.   

T
h

e d
esign

er sh
ou

ld
 assess aesth

etics, site layou
t, an

d
 m

ain
ten

an
ce requ

irem
en

ts w
h

en
 

selectin
g p

lan
t sp

ecies.  A
d

jacen
t n

on
-n

ative in
vasive sp

ecies sh
ou

ld
 be id

en
tified

 an
d

 th
e 

d
esign

er sh
ou

ld
 take m

easu
res, su

ch
 as p

rovid
in

g a soil breach
 to elim

in
ate th

e th
reat of th

ese 
sp

ecies in
vad

in
g th

e bioreten
tion

 area.  R
egion

al lan
d

scap
in

g m
an

u
als sh

ou
ld

 be con
su

lted
 to 

en
su

re th
at th

e p
lan

tin
g of th

e bioreten
tion

 area m
eets th

e lan
d

scap
in

g requ
irem

en
ts 

establish
ed

 by th
e local au

th
orities.  T

h
e d

esign
ers sh

ou
ld

 evalu
ate th

e best p
lacem

en
t of 

vegetation
 w

ith
in

 th
e bioreten

tion
 area.  P

lan
ts sh

ou
ld

 be p
laced

 at irregu
lar in

tervals to 
rep

licate a n
atu

ral forest.  T
rees sh

ou
ld

 be p
laced

 on
 th

e p
erim

eter of th
e area to p

rovid
e sh

ad
e 

an
d

 sh
elter from

 th
e w

in
d

.  T
rees an

d
 sh

ru
bs can

 be sh
eltered

 from
 d

am
agin

g flow
s if th

ey are 
p

laced
 aw

ay from
 th

e p
ath

 of th
e in

com
in

g ru
n

off.  In
 cold

 clim
ates, sp

ecies th
at are m

ore 
toleran

t to cold
 w

in
d

s, su
ch

 as evergreen
s, sh

ou
ld

 be p
laced

 in
 w

in
d

ier areas of th
e site.   

F
ollow

in
g p

lacem
en

t of th
e trees an

d
 sh

ru
bs, th

e grou
n

d
 cover an

d
/or m

u
lch

 sh
ou

ld
 be 

establish
ed

.  G
rou

n
d

 cover su
ch

 as grasses or legu
m

es can
 be p

lan
ted

 at th
e begin

n
in

g of th
e 

grow
in

g season
.  M

u
lch

 sh
ou

ld
 be p

laced
 im

m
ed

iately after trees an
d

 sh
ru

bs are p
lan

ted
.  T

w
o 

to 3 in
ch

es (5 to 7.6
 cm

) of com
m

ercially-available fin
e sh

red
d

ed
 h

ard
w

ood
 m

u
lch

 or sh
red

d
ed

 
h

ard
w

ood
 ch

ip
s sh

ou
ld

 be ap
p

lied
 to th

e bioreten
tion

 area to p
rotect from

 erosion
.   

M
a
in

te
n

a
n

ce
 

T
h

e p
rim

ary m
ain

ten
an

ce requ
irem

en
t for bioreten

tion
 areas is th

at of in
sp

ection
 an

d
 rep

air or 
rep

lacem
en

t of th
e treatm

en
t area's com

p
on

en
ts.  G

en
erally, th

is in
volves n

oth
in

g m
ore th

an
 th

e 
rou

tin
e p

eriod
ic m

ain
ten

an
ce th

at is requ
ired

 of an
y lan

d
scap

ed
 area.  P

lan
ts th

at are 
ap

p
rop

riate for th
e site, clim

atic, an
d

 w
aterin

g con
d

ition
s sh

ou
ld

 be selected
 for u

se in
 th

e 
bioreten

tion
 cell.  A

p
p

rop
riately selected
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OWNER’S CERTIFICATION 
 
This Project-Specific Water Quality Management Plan (WQMP) has been prepared for Coastal Commercial Properties 
by Adkan Engineers for Tract 37593. 

 
This WQMP is intended to comply with the requirements of the City of Riverside for Planning Case No. XXXXXX 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 
  
Brett Crowder  President  
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.” 
 
 
 
    
Preparer’s Signature      Date 
  
Mitchell Jay Adkison  Senior Project Manager  
Preparer’s Printed Name       Preparer’s Title/Position  
 
 
  
Preparer’s Licensure:          
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Section A: Project and Site Information  

This project is located just East and West of Wood Road, and South of Lurin Avenue in the City of 

Riverside.  The proposed project is a residential development consisting of 90 lots and two open space 

park areas. The project also proposes drainage flow to 3 bioretention basins on the easternmost side of 

the lots to treat all stormflow. 

PROJECT INFORMATION 

Type of Project: Residential 

Ward Area: 4 

Community Name: Orangecrest 

Development Name: Tract  37593 

PROJECT LOCATION 

Latitude & Longitude (DMS): 33°52'34.3"N 117°19'52.9"W 

Project Watershed and Sub-Watershed: Santa Ana; Santa Ana River, Reach 3 

APN(s): 266-100-010, 266-100-011, 266-140-001  

Map Book and Page No.: Thomas Brothers Maps Page 746, D4-D5 

PROJECT CHARACTERISTICS 

Proposed or Potential Land Use(s) Single Family Residential 

Proposed or Potential SIC Code(s) 1521 

Area of Impervious Project Footprint (877,822.71sf)  20.15AC 

Total Area of proposed Impervious Surfaces within the Project Limits (SF)/or Replacement 396,059.07 SF 

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) 48,312 SF 

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) See Appendix 3 

What is the Water Quality Design Storm Depth for the project? 0.53 in 

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 

Mockingbird Reservoir 801.26 None AGR, REC1, REC2, WARM, WILD 5.67mi 

Arlington Channel  None  9.84mi 

Temescal Creek, Reach 1 801.25 None REC1, REC2, WARM, WILD 14.25mi 

Santa Ana River, Reach 3 801.21 Pathogens 
AGR, GWR, REC1, REC2, WARM, WILD, 
RARE 

18.14mi 

 

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, SWPPP  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, the project site is currently draining from the west side of the project to the east. Proposed design 
mimics this drainage pattern, preserving the existing drainage pattern.  

Does the project identify and protect existing vegetation? If so, how? If not, why? 

No, all existing vegetation will be removed during the grading process. However, the project proposes 
to incorporate landscaping as well as a park to increase the pervious surfaces.  

Does the project identify and preserve natural infiltration capacity? If so, how? If not, why? 

No, the natural infiltration on site is poor, as shown in the percolation test performed by the soils 
engineer. All flows will be directed to 3 onsite bioretention basins in lieu of natural infiltration.  

Does the project identify and minimize impervious area? If so, how? If not, why? 

Yes, impervious areas were minimized based on design standards to meet zoning and improvement 
requirements.  

Does the project identify and disperse runoff to adjacent pervious areas? If so, how? If not, why? 

Yes, all runoff from impervious surfaces will drain to 3 adjacent bioretention facilities along the eastern 
project boundary. Flows will then exit the site via a storm drain system. 
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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 

1-A Roofs 41,322.45 D 

1-B Asphalt/Concrete 30,215.72 D 

1-C Landscaping 41,322.45 D 

1-D Bioretention Media 4,448.05 D 

1-E Asphalt/Concrete 9,237.92 D 

1-F 
Ornamental 
Landscaping 

39,804.04 D 

2-A Roofs 72,064.60 D 

2-B Asphalt/Concrete 36,769.09 D 

2-C Landscaping 72,064.60 D 

2-D Bioretention Media 4,874.69 D 

2-E Asphalt/Concrete 11,913.79 D 

2-F 
Ornamental 
Landscaping 

21,467.50 D 

3-A Roofs 109,674.69 D 

3-B Asphalt/Concrete 69,053.10 D 

3-C Landscaping  109,674.69 D 

3-D Bioretention Media 9,371.85 D 

3-E Asphalt/Concrete 15,807.71 D 

3-F 
Ornamental 
Landscaping 

48,080.71 D 

 

Table C.2 Type ‘A’, Self-Treating Areas 

DMA Name or ID Area (Sq. Ft.) Stabilization Type Irrigation Type (if any) 

1-D 4,448.05 Gravel/Permeable Class 2 base  

2-D 4,874.69 Gravel/Permeable Class 2 base  

3-D 9,371.85 Gravel/Permeable Class 2 base  

    

 

Table C.3 Type ‘D’, Areas Draining to BMPs 

DMA Name or ID BMP Name or ID 

1-A Basin 1 – Bioretention Basin 

1-B Basin 1 – Bioretention Basin 

1-C Basin 1 – Bioretention Basin 

1-D Basin 1 – Bioretention Basin 

1-E Basin 1 – Bioretention Basin 

1-F Basin 1 – Bioretention Basin 

2-A Basin 2 – Bioretention Basin 

2-B Basin 2 – Bioretention Basin 

2-C Basin 2 – Bioretention Basin 
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2-D Basin 2 – Bioretention Basin 

2-E Basin 2 – Bioretention Basin 

2-F Basin 2 – Bioretention Basin 

3-A Basin 3 – Bioretention Basin 

3-B Basin 3 – Bioretention Basin 

3-C Basin 3 – Bioretention Basin 

3-D Basin 3 – Bioretention Basin 

3-E Basin 3 – Bioretention Basin 

3-F Basin 3 – Bioretention Basin 

 

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:        (ALL DMA’s)   

…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 not be assessed for the site.  

 

Irrigation Use Feasibility 

Step 1: Total Area of Irrigated Landscape: N/A 

 Type of Landscaping (Conservation Design or Active Turf): N/A 

Step 2: Total Area of Impervious Surfaces: N/A 

Step 3: The project EIATIA factor: N/A 

Step 4: Minimum required irrigated area: N/A 

Step 5: 

Minimum required irrigated area (Step 4) Available Irrigated Landscape (Step 1) 

N/A N/A 

 

Toilet Use Feasibility 

Step 1: Projected Number of Daily Toilet Users: N/A 

 Project Type: N/A 

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 
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Other Non-Potable Use Feasibility 

Are there other non-potable uses for stormwater runoff on the site (e.g. industrial use)? See Chapter 2 of 
the Guidance for further information.  If yes, describe below. If no, write N/A. 

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. 

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 

1-A      

1-B      

1-C      

1-D      

1-E      

1-F      

2-A      

2-B      

2-C      

2-D      

2-E      

2-F      

3-A      
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3-B      

3-C      

3-D      

3-E      

3-F      

 

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 
Impervio
us 
Fraction, 
If 

DMA 
Runo
ff 
Fact
or 

DMA Areas 
x Runoff 
Factor 

Basin 1 

Bioretention  [A]  [B] [C] [A] x [C] 

1-A 41,322.45 Roofs 1.0 0.89 36,859.6 

Design 
Storm 
Depth 
(in) 

Design 
Capture 
Volume, 

VBMP 

(cubic 
feet) 

Propos
ed 
Volum
e on 
Plans 
(cubic 
feet) 

1-B 30,215.72 Concrete/Asphalt 1.0 0.89 26,952.4 

1-C 41,322.45 Landscaping 0.1 0.11 4,564.4 

1-D 4,448.05 Bioretention Media 0.1 0.11 491.3 

1-E 9,237.92 Concrete/Asphalt 1.0 0.89 8240.2 

1-F 39,804.04 Landscaping 0.1 0.11 4,396.7 

 166,350.63  81,504.6 0.53 3,599.8 5,795.1 

 

Table D.4 DCV Calculations for LID BMPs 

DMA 
Type/ID 

DMA Area 
(square 
feet) 

Post-Project 
Surface Type 

Effective 
Impervio
us 
Fraction, 
If 

DMA 
Runo
ff 
Facto
r 

DMA Areas 
x Runoff 
Factor 

Basin 2 

Bioretention  [A]  [B] [C] [A] x [C] 

2-A 72,064.60 Roofs 1.0 0.89 64,281.6 

Design 
Storm 
Depth 
(in) 

Design 
Capture 
Volume, 

VBMP 

(cubic 
feet) 

Propos
ed 
Volume 
on 
Plans 
(cubic 
feet) 

2-B 36,769.09 Concrete/Asphalt 1.0 0.89 32,798.0 

2-C 72,064.60 Landscaping 0.1 0.11 7,960.1 

2-D 4,874.69 Bioretention Media 0.1 0.11 538.4 

2-E 11,913.79 Concrete/Asphalt 1.0 0.89 10,627.1 

2-F 21,467.50 Landscaping 0.1 0.11 2,371.3 

 219,154.27  118,576.5 0.53 5,237.1 6,298.5 
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Table D.5 DCV Calculations for LID BMPs 

DMA 
Type/ID 

DMA Area 
(square 
feet) 

Post-Project 
Surface Type 

Effective 
Impervi
ous 
Fraction
, If 

DMA 
Run
off 
Fact
or 

DMA Areas 
x Runoff 
Factor 

Basin 3 

Bioretention  [A]  [B] [C] [A] x [C] 

3-A 109,674.69 Roofs 1.0 0.89 97,829.8 

Design 
Storm 
Depth 
(in) 

Design 
Capture 
Volume, 

VBMP 

(cubic 
feet) 

Proposed 
Volume 
on Plans 
(cubic 
feet) 

3-B 69,053.10 Concrete/Asphalt 1.0 0.89 61,595.4 

3-C 109,674.69 Landscaping 0.1 0.11 12,114.4 

3-D 9,371.85 
Bioretention 

Media 
0.1 0.11 1035.2 

3-E 15,807.71 Concrete/Asphalt 1.0 0.89 14,100.5 

3-F 48,080.71 Landscaping 0.1 0.11 5,310.9 

 361,662.75  191,986.2 0.53 8,479.4 11,944.7 

 

[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 create a Hydrologic Condition of Concern, not meeting the criteria for HCOC Exemption 
as shown below: 

 

HCOC EXEMPTION 1: The Priority Development Project disturbs less than one acre. The Copermittee 
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 Co-Permittee 
 

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 

   

Flow (CFS)    

Volume (Cubic Feet)    

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 

 

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 

Table G.1 Permanent and Operational Source Control Measures 

Potential Sources of Runoff 
pollutants 

Permanent Structural Source Control 
BMPs 

Operational Source Control BMPs 

Onsite Storm Drain Inlets  Mark all drains with the words, 
“Only Rain Down the Storm 
Drain” or similar.  

 Maintain and periodically 
repaint or replace inlet 
markings. 

 Provide stormwater pollution 
prevention information to new 
site owners, lessees, or 
operators.  

 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. 

Landscape/Outdoor 
Pesticide Use 

 Design landscaping to minimize 
irrigation and runoff, to 
promote surface infiltration 
where appropriate, and to 
minimize the use of fertilizers or 
pesticides that contribute to 
stormwater pollution. 

 Consider using pest-resistant 
plants, especially adjacent to 
hardscape. 

 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 BMP 
educational materials.  

 Provide IPM information to new 
owners, lessees, and operators.  

Roofing, Gutters, and Trim  Avoid roofing, gutters, and trim 
made of copper or other 
unprotected metals that may 
leach into runoff. 

 

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.  
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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 

BMP 1 BIORETENTION BASIN TTM, PG 1 33°52'33.7"N 117°19'53.4"W 

BMP 2 BIORETENTION BASIN TTM, PG 1 33°52'30.3"N 117°19'53.4"W 

BMP 3 BIORETENTION BASIN TTM, PG 1 33°52'31.8"N 117°19'45.3"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: HOA 

Will the proposed BMPs be maintained by a Home Owners’ Association (HOA) or Property Owners 
Association (POA)? 

 Y  N 
 

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 

 



AutoCAD SHX Text
DMA 1-A & 1-C

AutoCAD SHX Text
DMA 1-A & 1-C

AutoCAD SHX Text
DMA 1-A & 1-C

AutoCAD SHX Text
DMA 1-A & 1-C

AutoCAD SHX Text
DMA 1-B

AutoCAD SHX Text
DMA 1-D

AutoCAD SHX Text
DMA 2-A & 2-C

AutoCAD SHX Text
DMA 2-A & 2-C

AutoCAD SHX Text
DMA 2-A & 2-C

AutoCAD SHX Text
DMA 2-A & 2-C

AutoCAD SHX Text
DMA 2-B

AutoCAD SHX Text
DMA 2-D

AutoCAD SHX Text
DMA 3-A & 3-C

AutoCAD SHX Text
DMA 3-A & 3-C

AutoCAD SHX Text
DMA 3-A & 3-C

AutoCAD SHX Text
DMA 3-A & 3-C

AutoCAD SHX Text
DMA 3-A & 3-C

AutoCAD SHX Text
DMA 3-A & 3-C

AutoCAD SHX Text
DMA 3-F

AutoCAD SHX Text
DMA 3-D

AutoCAD SHX Text
DMA 3-B

AutoCAD SHX Text
DMA 3-B

AutoCAD SHX Text
DMA 3-B

AutoCAD SHX Text
DMA 3-B

AutoCAD SHX Text
DMA 3-F

AutoCAD SHX Text
DMA 1-E

AutoCAD SHX Text
DMA 1-E

AutoCAD SHX Text
DMA 1-B

AutoCAD SHX Text
DMA 1-F

AutoCAD SHX Text
DMA 1-F

AutoCAD SHX Text
DMA 1-F

AutoCAD SHX Text
DMA 1-F

AutoCAD SHX Text
DMA 1-F

AutoCAD SHX Text
DMA 1-F

AutoCAD SHX Text
DMA 1-F

AutoCAD SHX Text
DMA 2-F

AutoCAD SHX Text
DMA 2-F

AutoCAD SHX Text
DMA 2-F

AutoCAD SHX Text
DMA 2-F

AutoCAD SHX Text
DMA 2-F

AutoCAD SHX Text
DMA 2-F

AutoCAD SHX Text
DMA 2-F

AutoCAD SHX Text
DMA 2-F

AutoCAD SHX Text
DMA 1-F

AutoCAD SHX Text
DMA 2-E

AutoCAD SHX Text
DMA 2-E

AutoCAD SHX Text
DMA 2-E

AutoCAD SHX Text
DMA 2-E

AutoCAD SHX Text
DMA 2-E

AutoCAD SHX Text
DMA 2-F

AutoCAD SHX Text
DMA 3-F

AutoCAD SHX Text
DMA 3-F

AutoCAD SHX Text
DMA 3-F

AutoCAD SHX Text
DMA 3-F

AutoCAD SHX Text
DMA 3-F

AutoCAD SHX Text
DMA 3-F

AutoCAD SHX Text
DMA 3-F

AutoCAD SHX Text
DMA 3-F

AutoCAD SHX Text
DMA 3-F

AutoCAD SHX Text
DMA 3-E

AutoCAD SHX Text
DMA 3-E

AutoCAD SHX Text
DMA 3-E

AutoCAD SHX Text
DMA 3-E

AutoCAD SHX Text
DMA 3-E

AutoCAD SHX Text
DMA 3-E

AutoCAD SHX Text
DMA 3-E

AutoCAD SHX Text
DMA 3-E

AutoCAD SHX Text
LURIN AVENUE

AutoCAD SHX Text
LURIN AVENUE

AutoCAD SHX Text
WOOD ROAD

AutoCAD SHX Text
COASTAL COMMERCIAL PROPERTIES 1020 SECOND STREET, SUITE C ENCINITAS, CA 92024 949-632-3122

AutoCAD SHX Text
6879 AIRPORT DRIVE RIVERSIDE, CA 92504 TEL: 951-688-0241 FAX: 951-688-0599

AutoCAD SHX Text
Civil Engineering   Surveying   Planning

AutoCAD SHX Text
SCALE: 1 

AutoCAD SHX Text
0

AutoCAD SHX Text
"

AutoCAD SHX Text
'

AutoCAD SHX Text
=

AutoCAD SHX Text
25

AutoCAD SHX Text
50

AutoCAD SHX Text
100

AutoCAD SHX Text
150

AutoCAD SHX Text
200

AutoCAD SHX Text
50

AutoCAD SHX Text
ASSESSORS PARCEL NUMBERS

AutoCAD SHX Text
266-100-010, 266-100-011, 266-140-001

AutoCAD SHX Text
ENGINEER

AutoCAD SHX Text
OWNER /APPLICANT

AutoCAD SHX Text
SHEET 1 OF 1

AutoCAD SHX Text
PREPARATION DATE :  OCTOBER 2018

AutoCAD SHX Text
Tel:(951) 688-0241 Fax:(951) 688-0599

AutoCAD SHX Text
6879 Airport Drive, Riverside, CA 92504

AutoCAD SHX Text
PLAN PREPARED BY:

AutoCAD SHX Text
PRELIMINARY BMP MAP

AutoCAD SHX Text
TRACT 37593

AutoCAD SHX Text
LEGEND

AutoCAD SHX Text
VICINITY MAP

AutoCAD SHX Text
N.T.S.

AutoCAD SHX Text
VAN BUREN BLVD.

AutoCAD SHX Text
TRAUTWEIN RD.

AutoCAD SHX Text
WOOD RD.

AutoCAD SHX Text
LURIN AVE.

AutoCAD SHX Text
WASHINGTON ST.

AutoCAD SHX Text
VAN BUREN BLVD.

AutoCAD SHX Text
MOCKINGBIRD

AutoCAD SHX Text
CANYON RD.

AutoCAD SHX Text
91

AutoCAD SHX Text
SITE

AutoCAD SHX Text
BARTON ST.

AutoCAD SHX Text
DA BOUNDARY

AutoCAD SHX Text
PADS INCLUDING SLOPES*

AutoCAD SHX Text
LANDSCAPING

AutoCAD SHX Text
TRACT 37593 PRELIMINARY BMP MAP

AutoCAD SHX Text
BMP DATA

AutoCAD SHX Text
DMA

AutoCAD SHX Text
NAME

AutoCAD SHX Text
SURFACE TYPE

AutoCAD SHX Text
AREA (SF)

AutoCAD SHX Text
1-A

AutoCAD SHX Text
ROOFS

AutoCAD SHX Text
ROOF

AutoCAD SHX Text
41,322.45

AutoCAD SHX Text
1-B

AutoCAD SHX Text
STREETS

AutoCAD SHX Text
ASPHALT/CONCRETE

AutoCAD SHX Text
30,215.72

AutoCAD SHX Text
1-C

AutoCAD SHX Text
PAD LANDSCAPING

AutoCAD SHX Text
ORNAMENTAL LANDSCAPING

AutoCAD SHX Text
41,322.45

AutoCAD SHX Text
1-D

AutoCAD SHX Text
BIORETENTION

AutoCAD SHX Text
GRAVEL/CLASS II PERMEABLE BASE

AutoCAD SHX Text
4,448.05

AutoCAD SHX Text
1-E

AutoCAD SHX Text
HARDSCAPE

AutoCAD SHX Text
ASPHALT/CONCRETE

AutoCAD SHX Text
9,237.92

AutoCAD SHX Text
1-F

AutoCAD SHX Text
ORNAMENTAL LANDSCAPING

AutoCAD SHX Text
ORNAMENTAL LANDSCAPING

AutoCAD SHX Text
39,804.04

AutoCAD SHX Text
2-A

AutoCAD SHX Text
ROOFS

AutoCAD SHX Text
ROOF

AutoCAD SHX Text
72,064.60

AutoCAD SHX Text
2-B

AutoCAD SHX Text
STREETS

AutoCAD SHX Text
ASPHALT/CONCRETE

AutoCAD SHX Text
36,769.09

AutoCAD SHX Text
2-C

AutoCAD SHX Text
PAD LANDSCAPING

AutoCAD SHX Text
ORNAMENTAL LANDSCAPING

AutoCAD SHX Text
72,064.60

AutoCAD SHX Text
2-D

AutoCAD SHX Text
BIORETENTION

AutoCAD SHX Text
GRAVEL/CLASS II PERMEABLE BASE

AutoCAD SHX Text
4,874.69

AutoCAD SHX Text
2-E

AutoCAD SHX Text
HARDSCAPE

AutoCAD SHX Text
ASPHALT/CONCRETE

AutoCAD SHX Text
11,913.79

AutoCAD SHX Text
2-F

AutoCAD SHX Text
ORNAMENTAL LANDSCAPING

AutoCAD SHX Text
ORNAMENTAL LANDSCAPING

AutoCAD SHX Text
21,467.50

AutoCAD SHX Text
3-A

AutoCAD SHX Text
ROOFS

AutoCAD SHX Text
ROOF

AutoCAD SHX Text
109,674.69

AutoCAD SHX Text
3-B

AutoCAD SHX Text
STREETS

AutoCAD SHX Text
ASPHALT/CONCRETE

AutoCAD SHX Text
69,053.10

AutoCAD SHX Text
3-C

AutoCAD SHX Text
PAD LANDSCAPING

AutoCAD SHX Text
ORNAMENTAL LANDSCAPING

AutoCAD SHX Text
109,674.69

AutoCAD SHX Text
3-D

AutoCAD SHX Text
BIORETENTION

AutoCAD SHX Text
GRAVEL/CLASS II PERMEABLE BASE

AutoCAD SHX Text
9,371.85

AutoCAD SHX Text
3-E

AutoCAD SHX Text
HARDSCAPE

AutoCAD SHX Text
ASPHALT/CONCRETE

AutoCAD SHX Text
15,807.71

AutoCAD SHX Text
3-F

AutoCAD SHX Text
ORNAMENTAL LANDSCAPING

AutoCAD SHX Text
ORNAMENTAL LANDSCAPING

AutoCAD SHX Text
48,080.71

AutoCAD SHX Text
DMA BOUNDARY

AutoCAD SHX Text
* NOTE:  50% OF HOMESITES ARE ESTIMATED TO BE UTILIZED AS IMPERVIOUS SURFACES (ROOFS, DRIVEWAYS, PATIOS, ETC.) 50% OF HOMESITES ARE ESTIMATED TO BE UTILIZED AS PERVIOUS SURFACES (LANDSCAPING)

AutoCAD SHX Text
OFFSITE AREA

AutoCAD SHX Text
DA-1

AutoCAD SHX Text
HARDSCAPE

AutoCAD SHX Text
BIORETENTION

AutoCAD SHX Text
STREETS

AutoCAD SHX Text
PADS INCLUDING SLOPES*

AutoCAD SHX Text
LANDSCAPING

AutoCAD SHX Text
DA-2

AutoCAD SHX Text
HARDSCAPE

AutoCAD SHX Text
BIORETENTION

AutoCAD SHX Text
STREETS

AutoCAD SHX Text
PADS INCLUDING SLOPES*

AutoCAD SHX Text
LANDSCAPING

AutoCAD SHX Text
DA-3

AutoCAD SHX Text
HARDSCAPE

AutoCAD SHX Text
BIORETENTION

AutoCAD SHX Text
STREETS

AutoCAD SHX Text
BOUNDARIES

AutoCAD SHX Text
IMPERVIOUS AREA

AutoCAD SHX Text
PERVIOUS AREA

AutoCAD SHX Text
TOTAL

AutoCAD SHX Text
396,059.07

AutoCAD SHX Text
351,108.58

AutoCAD SHX Text
747,167.65



- 22 - 
 

Appendix 3:  Soils Information 
Geotechnical Study and Other Infiltration Testing Data 
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 I N T R O D U C T I O N  

1.1 Purpose and Scope 

This geotechnical evaluation report is for Tentative Tract 37593 located both southwest 
and southeast of Lurin Avenue and Wood Road, Riverside, California (see Figure 1).  
Our scope of services for this geotechnical review included the following: 
 
 Review of available site-specific information, including various publications and site-

specific geotechnical reports listed in the references at the end of this report. 
 A review of the provided site plan. 
 Site reconnaissance and visual observations of surface conditions to evaluate any 

potential localized settlement or other surface distresses. 
 Excavation of seventeen (17) geotechnical borings and eight (8) percolation-

infiltration tests to explore the subsurface soil conditions within the site.  
Approximate locations of these explorations are depicted on Figure 3.  During the 
field exploration, representative samples were collected for laboratory testing.  The 
logs of borings and percolation tests are included in Appendix A. 

 Laboratory testing was performed on representative samples and results are 
included in Appendix B. 

 Geotechnical engineering analyses performed or as directed by a California 
registered Geotechnical Engineer (GE). A California Certified Engineering Geologist 
(CEG) performed engineering geology review of site geologic hazards. 

 Preparation of this update report which presents the results of our geotechnical 
exploration and preliminary recommendation for site development. 

 
This report is not intended to be used as an environmental assessment (Phase I or 
other), and foundation and/or a rough grading plan review. 
 
1.2 Site Location and Description 

The project consists of two properties separated by Wood Road located southwest and 
southeast of Lurin Avenue and Wood Road, in the City of Riverside, California (see 
Figure 1, Site Location Map).  Based on our review of the information provided, the 
approximately 10-acre Tract 37593-1 has been previously graded and the adjacent 
approximately 9.9-acre Tract 37593-F is undeveloped and vacant land.  Tract 37593-1 
was graded under the observation and testing of T.H.E. Soils Company in 2008 (T.H.E. 
Soils Co., 2008) for 16 single family lots with paved roads and underground utilities 
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already installed. The adjacent Tract 37593-F contains a large stockpile of soils from an 
unknown source.  

 
1.3 Proposed Development 

Based on the provided Conceptual Site Plan (Urban Arena, 2018), we understand that 
Tract 37593-1 will be re-graded to consist of 45 residential lots, and Tract 37593-F will 
also be similarly graded to consist of 45 residential lots with associated site improvements 
including open space recreation centers and water detention basins.  The residential lots 
will host a typical one- or two-story single-family residential home consisting of wood-
frame structure with conventional slab-on-grade foundations.  The foundation loads are 
not expected to exceed 2,500 pounds per lineal foot (plf) for continuous footings.  Grading 
plans were not available at the time of this report; however, planned grading will require 
cuts and fills typically on the order of ±10 feet.     
 
1.4 Project Background 

As indicated above, Tract 37593-1 was previously rough graded to a configuration of 16 
single family residential lots.  Based on our review of the referenced rough grading report 
(T.H.E. Soils Co., 2008) and our borings, the existing graded lots are underlain by a 
compacted fill mat varying in depth from approximately 2 to 15 feet.  The placement of the 
compacted fill generally included removal of the upper 3 to 5 feet of surficial soils.  Tract 
37593-F is currently vacant with a large stockpile along the northern half.  The source of 
this stockpile soil is unknown but may have been generated during grading of Tract 
37593-1. However, no documentation was provided to confirm the vertical extent or 
method of placement of this stockpile.      
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 F I E L D  E X P L O R A T I O N  A N D  L A B O R A T O R Y  
T E S T I N G  

2.1 Field Exploration 

Our field exploration consisted of the excavation of seventeen (17) borings and eight (8) 
percolation/infiltration tests within accessible areas of the site.  During excavation, bulk 
samples and relatively “undisturbed” Ring samples were collected from the exploration 
borings for further laboratory testing and evaluation.  Approximate locations of the 
borings and percolation/infiltration tests are depicted on the Geotechnical Map (Figure 
3).  Sampling was conducted by a staff geologist from our firm.  After logging and 
sampling, the excavations were loosely backfilled with spoils generated during 
excavation.  Additionally, the property was traversed by a geologist from our firm to look 
for indications of surface distress, ground settlement (ground cracking) or other possible 
ground surface deficiencies. 
 
The exploration logs included within Appendix A and related information depicts 
subsurface conditions only at the locations indicated and at the particular date 
designated on the logs.  Subsurface conditions at other locations may differ from 
conditions occurring at these borings locations.  The passage of time may result in 
altered subsurface conditions due to environmental changes.  In addition, any 
stratification lines on the logs represent the approximate boundary between soil types 
and the transition may be gradual.  
 
2.2 Laboratory Testing 

Laboratory tests were performed on representative bulk samples to provide a basis for 
development of remedial earthwork and geotechnical design parameters.  Selected 
samples were tested to determine the following parameters: maximum dry density and 
optimum moisture, expansion index, soluble sulfate content, gradation and collapse 
potential.  The results of our laboratory testing are presented in Appendix B. 
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 G E O T E C H N I C A L  A N D  G E O L O G I C  F I N D I N G S  

3.1 Regional Geology 

The site is located within a prominent natural geomorphic province in southwestern 
California known as the Peninsular Ranges.  It is characterized by steep, elongated 
ranges and valleys that trend northwestward.  More specifically, the site is situated 
within the Perris Block, an eroded mass of Cretaceous and older crystalline rock. 
 
The Perris Block, approximately 20 miles by 50 miles in extent, is bounded by the San 
Jacinto Fault Zone to the northeast, the Elsinore Fault Zone to the southwest, the 
Cucamonga Fault Zone to the northwest, and the Temecula Basin to the southeast.  The 
southeast boundary of the Perris block is poorly defined.  The Perris Block has had a 
complex tectonic history, apparently undergoing relative vertical land movements of 
several thousand feet in response to movement on the Elsinore and San Jacinto Fault 
Zones. Thin sedimentary and volcanic materials locally mantle the crystalline bedrock.  
Alluvial and colluvial deposits fill the lower valley areas. 
 
3.2 Site Specific Geology 

Based on the results of our field exploration and review of the referenced geotechnical/ 
geologic reports, both tracts/sites are underlain by granitic bedrock at depth (see Figure 
2, Regional Geology Map).  The eastern site is covered by shallow alluvial deposits and 
a stockpile of undocumented fill.  The western site is previously graded and covered 
with compacted fill materials.  These conditions are discussed further below and 
described in details on the logs of geotechnical borings included in Appendix A.  
 

Western Site / Tract 37593-1: 

As indicated in Section 1.4 of this report, Tract 37593-1 was previously graded in 
2008 for a different site development plan.  Based on our review of the as-graded 
report (THE Soils Co., 2008), the graded pads were over-excavated to a minimum of 
3 feet below original grade or 5 feet below finished pad elevations, or whichever was 
deeper.  As such, the site is underlain by compacted fill layer varying in depth from 
approximately 2 to 15 feet.  Based on the results of our field and laboratory testing, 
the fill appears to be relatively compact (relative compaction >85%) and generally 
consist of clayey sand to silty sand (SM/SC) with varying amounts of gravel.  The 
results of our laboratory testing on a representative soil sample indicate very low 
expansion potential per ASTM D4829 (See Appendix B). 
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Eastern Site / Tract 37593-F: 

As indicated in Section 1.4 of this report, Tract 37593-F is generally 
undeveloped/native land with a large stockpile covering the northern portion of the 
site.  Based on Borings LB-14 and LB-15, this fill is generally loose and extends up to 
a depth of 5 feet below ground surface (BGS).  Younger alluvial soils were generally 
observed within the upper 3 to 10 feet below the undocumented fill and exiting ground 
surface elsewhere.  As encountered, this alluvium appears to generally consist of silty 
sand (SM) with moderate to severe collapse potential (up to 6 percent).  Based on the 
results of our laboratory testing, these materials are expected to possess very low 
expansion potential (EI<21). 
 
Older alluvial soils were locally observed within the upper 2 to 4 feet, at various 
locations across the eastern site.  As encountered, these soils appear to vary in color, 
moisture content, density and composition.  This unit is typically composed of brown 
to reddish brown, moist, medium dense to dense, silty sand (SM) and lessor 
silty/clayey sand (SM/SC).  Isolated pockets of thicker older alluvial soils should be 
anticipated.  This older alluvium appears to be generally dense and is expected to 
generally possess a low expansion potential (EI<51). 
 
Granitic bedrock  

The Cretaceous-aged granitic bedrock was encountered at shallow depth in both 
tracts underlying the fill and alluvium.  This massive pediment consists of highly 
weathered to less weathered Val Verde Tonalite.  As observed during the field 
exploration, the condition of the near-surface bedrock varies from that of completely 
disintegrated rock that has become a dense soil-like deposit to that of moderately 
weathered rock.  Where encountered, the bedrock is generally massive and can be 
expected to range from readily rippable to non-rippable depending on the degree of 
weathering.  The less weathered granitic rock is anticipated to generate sand, gravel, 
cobble, and possibly oversize boulders.  The weathered bedrock produced fine to 
coarse sand with silt and gravel size rock fragments.  It should be anticipated that 
deep cuts may generate boulders or core stones (greater than 12 inches) that will 
require special placement described later in Section 5.2 of this report. 

 
3.3 Landslide/Debris Flow and Rock Fall 

No evidence of on-site landslides/debris flow or rock fall was observed during our field 
investigation and review of referenced reports.  Thick deposits of surficial soils typically 
associated with landsliding or debris flows are not present.  Due to the lack of nearby rock 
outcrop and the gentle natural slope of adjacent hill side areas, the debris flow and rock 
fall hazard is considered very low.   
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3.4 Rippability 

Based on the results of our geotechnical borings and previous experience in this area, 
highly weathered/rippable bedrock should be anticipated within the upper 5 feet below 
ground surface. However, we anticipate that very hard to locally non-rippable bedrock 
will be encountered during site excavations into granitic bedrock materials within 
shallow depth (<10 feet). Further evaluation of rock rippability should be performed once 
grading and underground utility plans are available. For planning purposes, it may be 
desirable to over-excavate at least 2 feet below the bottom of proposed utility trenches 
or 4 to 5 feet below pad grade to facilitate future trenching operations, where applicable. 

3.5 Groundwater and Surface Water 

Groundwater was not encountered during this exploration to total depth explored to a 
depth of 20 feet below existing grades.  However, groundwater can be encountered 
within the Tonalite bedrock associated with a joint/fracture system.  If encountered 
during grading and/or utility installation, it would likely be associated with localized 
seepages along these joints and fractures.  Groundwater seepage may appear in cut 
slopes exposing joints and fractures or earth materials of contrasting permeabilities.  
Mitigation of possible seepage within building pads or cut-slope areas can be provided 
on an individual basis after evaluation by the geotechnical consultant during grading 
operations.  Surface water was not observed onsite during our field reconnaissance. 

3.6 Faulting 

No indications of faulting or fault related fissuring or fracturing is known to exist or 
observed onsite.  This site is not located within a currently designated Alquist-Priolo 
Earthquake Fault Zone or County of Riverside Fault Zone.   

3.7 Ground Shaking 

Strong ground shaking can be expected at the site during moderate to severe 
earthquakes in this general region. This is common to virtually all of Southern California.  
Intensity of ground shaking at a given location depends primarily upon earthquake 
magnitude, site distance from the source, and site response (soil type) characteristics.  
The site-specific seismic coefficients based on the 2016 California Building Code (CBC) 
are presented below in Table 1.  
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Table 1.  CBC Site-Specific Seismic Coefficients 
CBC Categorization/Coefficient Value (g) 

Site Longitude (decimal degrees) -117.3755  
Site Latitude (decimal degrees) 33.3314  
Site Class Definition  D  
Mapped Spectral Response Acceleration at 0.2s Period, Ss  1.5 
Mapped Spectral Response Acceleration at 1s Period, S1  0.6 
Short Period Site Coefficient at 0.2s Period, Fa  1.0 
Long Period Site Coefficient at 1s Period, Fv  1.5 
Adjusted Spectral Response Acceleration at 0.2s Period, SMS  1.5 
Adjusted Spectral Response Acceleration at 1s Period, SM1 0.9 
Design Spectral Response Acceleration at 0.2s Period, SDS  1.0 

Design Spectral Response Acceleration at 1s Period, SD1  0.6 

* g- Gravity acceleration 

3.8 Dynamic Settlement (Liquefaction and Dry Settlement) 

Assuming that the loose, near-surface soils will be removed and recompacted in 
accordance with the recommendations of Section 5.0 of this report in the areas of 
development, the potential for liquefaction or dynamic settlement due to the design 
earthquake event to affect structures at this site is considered very low. 
 
3.9 Expansive Soils 

Limited laboratory testing indicated that near surface soils generally possess a very low 
expansion potential.  
  
3.10 Collapsible Soils 

Laboratory testing indicated that the onsite soils (alluvium) are expected to possess a 
moderate to severe collapse potential (<6%). Based on the remedial grading 
recommendations to remove and compacted the collapse prone soils, the collapsible soils 
hazard on this site is considered very low. 
 
3.11 Slope Stability  

It is anticipated that slopes constructed within the site are to be less than 15 feet in 
height.  If constructed at 2:1 gradient using onsite soils, these slopes should be grossly 
stable under short- and long-term conditions (including seismic loading).  
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3.12 Percolation/Infiltration Testing 

Percolation tests and associated deeper test borings were performed at the proposed 
infiltration basin locations in the southern ends of the sites (see Plate 1).  Testing was 
performed in general accordance with the procedures of the Riverside County Flood 
Control and Water Conservation District (RCFC&WCD) Design Handbook (RCFC, 2011).  
The percolation tests (P-1 through P-8) were performed to depths of approximately 2.5 to 
5 feet BGS.  Adjacent deeper boring indicates weathered granitic bedrock is from 
approximately 2.5 feet (LB-17) to approximately 8 feet (LB-16) below ground surface. The 
results of the percolation testing are presented below. Additional testing will be needed to 
verify the preliminary rates below and comply with County requirements as to the required 
number of tests per basin. A factor of safety has not been applied to these rates. 

Table 2.  Summary of Percolation/Infiltration Test Results 

Test 
Hole # Location 

Depth 
BGS 
(ft) 

Percolation 
Rate 

(min/in) 

Infiltration 
Rate 

(in/hr) 
Soil Description 

P-1 Tract 
37593-1 3 60 0.75 Artificial Fill - Silty SAND (SM)   

P-2 Tract 
37593-1 2.5 20 0.26 Artificial Fill/Granitic Bedrock – Silty 

SAND (SM)   

P-3 Tract 
37593-1 5 120 0.04 Artificial Fill – Silty SAND (SM)   

P-4 Tract 
37593-1 5 5 0.98 Granitic Bedrock – Silty SAND (SM) 

P-5 Tract 
37593-F 3 83 0.06 Older Alluvium/Granitic Bedrock – 

Silty SAND (SM) 

P-6 Tract 
37593-F 5 20 0.27 Granitic Bedrock – Silty SAND (SM) 

P-7 Tract 
37593-F 3 14 0.40 Older Alluvium – Silty, Clayey 

SAND (SC-SM) 

P-8 Tract 
37593-F 5 250 0.02 Granitic Bedrock – Well-graded 

SAND with Silt (SW-SM) 
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 S U M M A R Y  O F  F I N D I N G S  A N D  C O N C L U S I O N S   

Based on the results of this geotechnical review/update report, the following is a 
summary of our main geotechnical findings and conclusions: 

 The previously placed fill in Tract 37593-1 generally consists of silty sand to clayey 
sand, and appears to possess at least 85 percent relative compaction per ASTM 
D1557.  The compacted fill varies in depth from approximately 3 to 15 feet and 
possesses very low expansion potential per ASTM D4829. 

 Undocumented fill within Tract 37593-F appears loose and should be removed and 
re-compacted. 

 Dense granitic bedrock may be encountered during grading for pad, roadways or 
underground utilities.  Localized marginally rippable to unrippable rock may be 
encountered.   

 Oversize rock may be encountered in both existing fills and future bedrock 
excavations.   

 Cut and fill slopes up to 25 feet in height at 2:1 or flatter are considered grossly 
stable. 

 Strong ground shaking may occur at this site due to local earthquake activities.   
 Evidence of active faulting is not known to exist and was not observed within or 

immediately adjacent to the subject site. 
 Groundwater was not encountered to a total depth of 20 feet below existing ground 

surface and is not anticipated to be a constraint during future site grading and 
underground utility construction. 

 Infiltration rates into compacted fill or underlying bedrock are considered relatively 
low. 
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 R E C O M M E N D A T I O N S  

5.1 General 

Development of the site appears feasible from a geotechnical viewpoint provided that 
the following recommendations are incorporated into the design and construction 
phases of development.  
 
5.2 Earthwork 

Earthwork should be performed in accordance with the following recommendations and 
the Earthwork and Grading Specifications Appendix C. The recommendations contained 
in Appendix C, are general grading specifications provided for typical grading projects 
and some of the recommendations may not be strictly applicable to this project. The 
specific recommendations contained in the text of this report supersede the general 
recommendations in Appendix C. The contract between the developer and earthwork 
contractor should be worded such that it is the responsibility of the contractor to place 
the fill properly in accordance with the recommendations of this report, the 
specifications in Appendix C, applicable City Grading Ordinances, notwithstanding the 
testing and observation of the geotechnical consultant. 

5.2.1 Site Preparation and Remedial Grading 
Prior to any grading, the proposed structural improvement areas (i.e. all-
structural fill areas, pavement areas, buildings, etc.) should be cleared of surface 
debris and vegetation, obstructions, undocumented fill soils and erosion control 
materials.  Heavy vegetation, roots, sand bags, straw waddles and debris should 
be disposed of offsite.  Voids created by removal of buried/unsuitable materials 
should be backfilled with properly compacted soil in general accordance with the 
recommendations of this report.  

Tract 32032 

The near surface soils (including undocumented artificial fill/stockpiles, 
younger alluvium and top 2 feet of older alluvium) are considered potentially 
compressible in their present state and may settle under the surcharge of fills 
or foundation loading.  As such, these materials should be removed in all 
settlement-sensitive areas including building pads, pavement, and slopes.  
The depth of removal should extend into underlying dense granitic bedrock 
(up to 7.5 feet below original ground surface in some areas).  Acceptability of 
all removal bottoms should be reviewed by an engineering geologist or 
geotechnical engineer and documented in the as-graded geotechnical report.  
The removal limit should be established by a 1:1 (horizontal:vertical) 
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projection from the edge of fill soils supporting structural fill or settlement-
sensitive structures downward and outward to competent material identified 
by the geotechnical consultant.   

Previously Graded Tract 32031 

As indicated in Section 3.2, the fill appears to be relatively compact (relative 
compaction >85%) and consistent in terms of grain size and/or soil type 
(SM/SC). As such, prior to placing any additional fill or foundation 
construction including pavement, this fill should scarified to a minimum depth 
of 8-inches, moisture conditioned and compacted to minimum of 90 percent of 
the ASTM D1557.   

In order to mitigate the impact of underlying cut/fill transition conditions, we 
recommend overexcavation of the cut portion of transition lots.  Overexcavation 
should extend to a minimum depth of 3 feet or one-half of the maximum fill 
thickness on the lot, whichever is deeper (or not to exceed 3:1 differential fill ratio 
in 30 feet).  This overexcavation does not include scarification or preprocessing 
prior to placement of fill.  Overexcavation can encompass the entire lot or extend 
laterally beyond the building limits a horizontal distance equal to the depth of 
overexcavation or to a minimum distance of 5 feet, whichever is greater.  
Overexcavation bottoms should be sloped as needed to prevent the 
accumulation of subsurface water. 

Although not encountered in our borings, if oversize rock is encountered within 
the upper 10 feet of planned building pad, then these rocks should be removed 
and replaced with properly compacted (see Appendix C).  If the underlying fill is 
less than 3 feet after excavation, the building pad should be overexcavated a 
minimum of 3 feet and replaced with properly compacted and moisture 
conditioned fill. 

5.2.2 Suitability of Site Soils for Fills 
The onsite soils are generally suitable for re-use as compacted fill, provided they 
are free of debris and organic matter.  Fills placed within 10 feet of finish pad 
grades or slope faces should contain no rocks over 12 inches in maximum 
dimension.  In addition, encountered clayey soils layers (EI>51) should be placed 
at depth greater than 5 feet below finished grades where feasible.  All structural 
fill should be compacted throughout to 90 percent of the ASTM D 1557 laboratory 
maximum density, at or slightly above optimum moisture.  
 
ill soils should be placed at a minimum of 90 percent relative compaction (based 
on ASTM D1557) and near or above optimum moisture content. Placement and 
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compaction of fill should be performed in accordance with local grading 
ordinances under the observation and testing of the geotechnical consultant.  
The optimum lift thickness to produce a uniformly compacted fill will depend on 
the type and size of compaction equipment used. In general, fill should be placed 
in uniform lifts not exceeding 8 inches in thickness.   
 
Fill slope keyways will be necessary at the toe of all fill slopes and at fill-over-cut 
contacts. Keyway schematics, including dimensions and subdrain 
recommendations, are provided in Appendix C. All keyways should be excavated 
into dense bedrock or dense older alluvium as determined by the geotechnical 
engineer.  
 
Fills placed on slopes steeper than 5:1 (horizontal:vertical) should be benched 
into dense soils (see Appendix C for benching detail).  Benching should be of 
sufficient depth to remove all loose material.  A minimum bench height of 2 feet 
into approved material should be maintained at all times.  A grading contractor 
with experience in the handling and placement of oversize rock should be 
selected for this project. 

5.2.3 Shrinkage  
The volume change of excavated onsite soils upon recompaction is expected to 
vary with materials, density, insitu moisture content, and location and compaction 
effort.  The in-place and compacted densities of soil materials vary and accurate 
overall determination of shrinkage and bulking cannot be made. Therefore, we 
recommend site grading include, if possible, a balance area or ability to adjust 
grades slightly to accommodate some variation.  Based on our review, we expect 
recompaction shrinkage (when recompacted to an average 93 percent of ASTM 
D1557) of 7- to 15-percent by volume for alluvial soils and 10 to 20 percent for 
other surficial soils/undocumented fill.  The underlying bedrock formations can 
experience 5 to 10 percent bulk for excavations deeper than 5 to 10 feet.  Deeper 
excavations or if blasting is required, a 20 percent bulk may occur. 

5.2.4 Import Soils 
Import soils and/or borrow sites, if needed, should be evaluated by us prior to 
import. Import soils should be uncontaminated, granular in nature, free of organic 
material (loss on ignition less-than 2 percent), have low expansion potential (with 
an Expansion Index less than 51) and have a low corrosion impact to the 
proposed improvements.   

5.2.5 Utility Trenches 
Utility trenches should be backfilled with compacted fill in accordance with the 
Standard Specifications for Public Works Construction, (“Greenbook”), 2018 
Edition.  Fill material above the pipe zone should be placed in lifts not exceeding 
8 inches in uncompacted thickness and should be compacted to at least 90 
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percent relative compaction (ASTM D 1557) by mechanical means only.  Site 
soils may generally be suitable as trench backfill provided these soils are 
screened of rocks over 1½ inches in diameter and organic matter.  The upper 6 
inches of backfill in all pavement areas should be compacted to at least 95 
percent relative compaction. 
 
Excavation of utility trenches should be performed in accordance with the project 
plans, specifications and the “Greenbook”.  The contractor should be responsible 
for providing a "competent person" as defined in Article 6 of the California 
Construction Safety Orders. Contractors should be advised that sandy soils 
(such as fills generated from the onsite alluvium) could make excavations 
particularly unsafe if all safety precautions are not properly implemented.  In 
addition, excavations at or near the toe of slopes and/or parallel to slopes may be 
highly unstable due to the increased driving force and load on the trench wall.  
Spoil piles from the excavation(s) and construction equipment should be kept 
away from the sides of the trenches.  Leighton does not consult in the area of 
safety engineering. 

5.2.6 Drainage 
All drainage should be directed away from structures a minimum of 1% by means 
of approved permanent/temporary drainage devices.  Adequate storm drainage 
of any proposed pad should be provided to avoid wetting of foundation soils.  
Irrigation adjacent to buildings should be avoided when possible.  As an option, 
sealed-bottom planter boxes and/or drought resistant vegetation should be used 
within 5-feet of buildings. 

5.2.7 Slope Construction 
Compacted fill or cut slopes up to 25 feet in height at 2:1 (horizontal:vertical) are 
considered grossly stable for static and pseudostatic conditions. Higher or 
steeper slopes should be subject to further review and evaluation.  Any new 2:1 
slopes using the onsite soils compacted to minimum 90 percent should also be 
stable under short and long term conditions.  The outer portion of new fill slopes 
should be either overbuilt by 2 feet (minimum) and trimmed back to the finished 
slope configuration or compacted in vertical increments of 5 feet (maximum) by a 
weighted sheepsfoot roller as the fill is placed. The slope face should then be 
track-walked by dozers of appropriate weight to achieve the final slope 
configuration and compaction to the slope face. 

New fill slopes should be provided a toe of slope keyways as depicted in 
Appendix C.  Any new fill slopes placed along existing fill slope, the minimum 
new fill width should be 8 feet.  If fill is placed against existing cut slope (exposing 
older alluvium), the minimum fill width should be 15 feet per Appendix C. All cut 
slopes should be observed and mapped by a Leighton geologist to confirm the 
exposed conditions are stable and no minor fill width is left in place.  In this case 
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when cutting an existing fill slope back into the fill core, a minimum remaining fill 
width of 15 feet is recommended.  Any existing cut or fill slopes to remain in the 
current condition should be minimally scarified to remove minor erosion rills or 
vermin burrow, moisture conditioned thoroughly and compacted by track walking 
large dozer to achieve a compacted slope face. 
 
Slope faces are inherently subject to erosion, particularly if exposed to rainfall 
and irrigation.  Landscaping and slope maintenance should be conducted as 
soon as possible in order to increase long-term surficial stability. Berms should 
be provided at the top of fill slopes.  Drainage should be directed such that 
surface runoff on the slope face is minimized 

 
5.3 Foundation Design 

5.3.1 Bearing and Lateral Pressures 
Based on our analysis, the proposed single-family residential structures may be 
founded on conventional or post-tensioned/stiffened slab-on-grade system based 
on prevailing finish pad soils conditions after grading.  As indicated previously in 
this report, the compacted fill possesses very low to medium expansion potential. 
As such, we recommend that the structural consultant and/or foundation 
engineer presents foundation design categories (i.e. conventional or stiffened 
slab-on-grade design) based on actual expansion potential of subgrade soils of 
each pad at completion of grading.  Foundation footings may be designed with 
the following geotechnical design parameters: 

 Allowable Bearing Capacity: 2,000 psf at a minimum depth of embedment 
of 12 inches (minimum width of 12 inches).  
This bearing capacity may be increased by ⅓ 
for short-term loading conditions (e.g., wind, 
seismic). 

 Sliding Coefficient: 0.35  
 Total Settlement: 1 inch 
 Differential Settlement: ½ inch in 30 feet 

The conventional and/or post-tensioned slabs should be designed in accordance 
with the 2016 CBC and guidelines included of the Post-Tensioning Institute (PTI), 
3rd Edition. 

5.3.2 Vapor Retarder 
It has been a standard of care to install a moisture retarder underneath all slabs 
where moisture condensation is undesirable.  Moisture vapor retarders may retard 
but not totally eliminate moisture vapor movement from the underlying soils up 
through the slabs.  However, we recommend that the slab subgrade soils be 
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properly moisture conditioned prior to placement of the vapor barrier system and 
foundation concrete.  The extent of moisture conditioning or depth of presoaking, 
if required, should be determined during grading based on expansion potential 
testing of near finish grade soils. 
 

5.4 Retaining Walls 

Retaining wall earth pressures are a function of the amount of wall yielding horizontally 
under load.  If the wall can yield enough to mobilize full shear strength of backfill soils, 
then the wall can be designed for "active" pressure.  If the wall cannot yield under the 
applied load, the shear strength of the soil cannot be mobilized and the earth pressure 
will be higher.  Such walls should be designed for "at rest" conditions.  If a structure 
moves toward the soils, the resulting resistance developed by the soil is the "passive" 
resistance.  Retaining walls backfilled with non-expansive soils should be designed 
using the following equivalent fluid pressures: 

Table 3.  Retaining Wall Design Earth Pressures (Static, Drained) 
Loading 

Conditions 
Equivalent Fluid Density (pcf) 

Level Backfill 2:1 Backfill 
Active 36 50 

At-Rest 55 85 
Passive* 300 150 (2:1, sloping down) 

* This assumes level condition in front of the wall will remain for the 
duration of the project, not to exceed 3,500 psf at depth.  If sloping 
down (2:1) grades exist in front of walls, then they should be designed 
using passive values reduced to ½ of level backfill passive resistance 
values. 

 
Unrestrained (yielding) cantilever walls should be designed for the active equivalent-
fluid weight value provided above for very low to low expansive soils that are free 
draining.  In the design of walls restrained from movement at the top (non-yielding) such 
as basement or elevator pit/utility vaults, the at-rest equivalent fluid weight value should 
be used. Total depth of retained earth for design of cantilever walls should be measured 
as the vertical distance below the ground surface measured at the wall face for stem 
design, or measured at the heel of the footing for overturning and sliding calculations.  
Should a sloping backfill other than a 2:1 (horizontal:vertical) be constructed above the 
wall (or a backfill is loaded by an adjacent surcharge load), the equivalent fluid weight 
values provided above should be re-evaluated on an individual case basis by us.  Non-
standard wall designs should also be reviewed by us prior to construction to check that 
the proper soil parameters have been incorporated into the wall design. 
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All retaining walls should be provided with appropriate drainage.  The outlet pipe should 
be sloped to drain to a suitable outlet.  Typical wall drainage design is illustrated in 
Appendix C, Retaining Wall Backfill and Subdrain Detail.  Wall backfill should be non-
expansive (EI  21) sands compacted by mechanical methods to a minimum of 90 
percent relative compaction (ASTM D 1557).  Clayey site soils should not be used as 
wall backfill.  Walls should not be backfilled until wall concrete attains the 28-day 
compressive strength and/or as determined by the Structural Engineer that the wall is 
structurally capable of supporting backfill.  Lightweight compaction equipment should be 
used, unless otherwise approved by the Structural Engineer. 
 
5.5 Foundation Setback from Slopes 

We recommend a minimum horizontal setback distance from the face of slopes for all 
structural footings (retaining and decorative walls, flatwork, building footings, pools, 
etc.). This distance is measured from the outside bottom edge of the footing horizontally 
to the slope face (or the face of a retaining wall) and should be a minimum of H/2, 
where H is the slope height (in feet).  

Table 4.  Footing Setbacks 

Slope Height Recommended Footing Setback 
<5 feet 5 feet minimum 

5 to 15 feet 7 feet minimum 

>15 feet H/2, where H is the slope height, not to exceed 10 
feet to 2:1 slope face 

 
The soils within the structural setback area generally possess poor lateral stability and 
improvements (such as retaining walls, pools, sidewalks, fences, pavements, decorative 
flatwork, etc.) constructed within this setback area will be subject to lateral movement 
and/or differential settlement. Potential distress to such improvements may be mitigated 
by providing a deepened footing or a pier and grade-beam foundation system to support 
the improvement.  The deepened footing should meet the setback described above.  
Modifications of slope inclinations near foundations may increase the setback and 
should be reviewed by the design team prior to completion of design or implementation. 
 
5.6 Sulfate Attack 

The results of limited laboratory testing indicated negligible exposure to concrete per ACI 
318.  Further testing should be performed during site grading to confirm soluble-sulfate 
content of near finish subgrade soils.  Additional testing for general corrosion potential to 
ferrous materials should also be performed during grading. 
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5.7 Concrete Flatwork 

Sidewalk/Flatwork should conform to applicable City and County standards. A 
representative of Leighton should verify subgrade soil expansion, moisture conditions and 
compaction prior to formwork and reinforcement placement.  If subgrade soils possess 
expansion index greater than 21, we recommend a minimum 8-inch deepened edge be 
constructed for all flatwork to reduce moisture variation in subgrade soils along concrete 
edges adjacent to open (unfinished) or irrigated landscape areas.   

Concrete flatwork should be constructed of uniformly cured, low-slump concrete and 
should contain sufficient control/contraction joints. Additional provisions such as 
ascending/descending slope conditions, perched (irrigation) water, special surcharge 
loading conditions, potential expansive soil pressure and differential settlement/heave 
should be incorporated into the design of exterior improvements.  Additional exterior slab 
details are suggested in the American Concrete Institute (ACI) guidelines.  Homeowners 
(HOA) should be advised of their maintenance responsibilities as well as geotechnical 
issues that could affect performance of site improvements.  

5.8 Preliminary Pavement Design 

The preliminary pavement design provided below is based on the locally accepted 
Caltrans Highway Design Manual and an assumed preliminary R-value of 30.  For 
planning and estimating purposes, the pavement sections are calculated based on 
assumed Traffic Indexes (TI).  

Table 5.  Asphalt Pavement Sections 
General Traffic 

Condition* 
Traffic Index 

(TI)** 
Asphalt Concrete 

(inches) 
Aggregate Base* 

(inches) 
Private Street 5.0 4.0 6.0 
General Local Street 5.5 4.0 6.0 
Collector/Enhanced Local 8.0 5.0 10.5 

*Per City minimum or as calculated 
 

Actual R-value of the subgrade soils will need to be verified after completion of site 
grading to finalize the pavement design.  Pavement design and minimum sections should 
conform to applicable City standards, where applicable.  

 
For rigid pavement design (Park and Recreation Centers), we recommend that a 
minimum of 6 inches of PCC pavement be used, in high impact load areas or if to be 
subjected to truck traffic.  The PCC pavement should be placed on a minimum 4-inch 
aggregate base.  The PCC pavement may be placed directly on a compacted subgrade 



Geotechnical Evaluation 12024.002 
Tentative Tract 37593, City of Riverside, California June 27, 2018 Revised July 31, 2018 

 

- 18 - 

with an R-Value of 40 or higher.  The PCC pavement should have a minimum of 28-day 
compressive strength of 3,250 psi.  Aggregate base should conform to the Standard 
Specifications for Public Works Construction (Green Book), 2018 Edition.  Placement of 
concrete materials should follow applicable ACI and County standards. 
 
The upper 6 inches of the subgrade soils should be moisture-conditioned to near 
optimum moisture content, compacted to at least 95 percent relative compaction (ASTM 
D1557) and kept in this condition until the pavement section is constructed.  Minimum 
relative compaction requirements for aggregate base should be 95 percent of the 
maximum laboratory density as determined by ASTM D1557.  If applicable, aggregate 
base should conform to the “Standard Specifications for Public Works Construction” 
(Greenbook) current edition or Caltrans Class 2 aggregate base and applicable City 
standards 

 
If pavement areas are adjacent to watered landscape areas, some deterioration of the 
subgrade load bearing capacity may result.  Moisture control measures such as 
deepened curbs or other moisture barrier materials may be used to prevent the subgrade 
soils from becoming saturated.  The use of concrete cutoff or edge barriers should be 
considered when pavement is planned adjacent to either open (unfinished) or irrigated 
landscaped areas.  
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 G E O T E C H N I C A L  C O N S T R U C T I O N  S E R V I C E S  

Geotechnical review is of paramount importance in engineering practice. Poor 
performances of many foundation and earthwork projects have been attributed to 
inadequate construction review. We recommend that Leighton be provided the 
opportunity to review the grading plan and foundation plan(s) prior to bid. 

Reasonably-continuous construction observation and review during site grading and 
foundation installation allows for evaluation of the actual soil conditions and the ability to 
provide appropriate revisions where required during construction. Geotechnical 
conclusions and preliminary recommendations should be reviewed and verified by 
Leighton during construction, and revised accordingly if geotechnical conditions 
encountered vary from our findings and interpretations.  Geotechnical observation and 
testing should be provided: 

 After completion of site clearing, 

 During preparation and overexcavation of surface soils as described herein, 

 During compaction of all fill materials, 

 Testing of slab subgrade moisture content, prior to placement of vapor retarder, 

 After excavation of all footings, and prior to placement of concrete, 

 During utility trench backfilling and compaction, and 

 When any unusual conditions are encountered. 

Additional geotechnical exploration and analysis may be required based on final 
development plans, for reasons such as significant changes in proposed structure 
locations/footprints.  We should review grading (civil) and foundation (structural) plans, 
and comment further on geotechnical aspects of this project. 
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 L I M I T A T I O N S  

This report was necessarily based in part upon data obtained from a limited number of 
observances, site visits, soil samples, tests, analyses, histories of occurrences, spaced 
subsurface explorations and limited information on historical events and observations.  
Such information is necessarily incomplete. The nature of many sites is such that 
differing characteristics can be experienced within small distances and under various 
climatic conditions. Changes in subsurface conditions can and do occur over time. This 
investigation was performed with the understanding that the subject site is proposed for 
residential and commercial development. The client is referred to Appendix E regarding 
important information provided by the GBA (Geoprofessional Business Association) on 
geotechnical engineering studies and reports and their applicability. 

This report was prepared for Coastal Commercial Properties based on Coastal 
Commercial Properties needs, directions, and requirements at the time of our 
investigation.  This report is not authorized for use by, and is not to be relied upon by 
any party except Coastal Commercial Properties, and its successors and assigns as 
owner of the property, with whom Leighton and Associates, Inc. has contracted for the 
work.  Use of or reliance on this report by any other party is at that party's risk.  
Unauthorized use of or reliance on this report constitutes an agreement to defend and 
indemnify Leighton and Associates, Inc. from and against any liability which may arise 
as a result of such use or reliance, regardless of any fault, negligence, or strict liability of 
Leighton and Associates, Inc. 
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Artificial Fill (Af); SILTY SAND with GRAVEL, dense, light
brown, moist, fine to coarse grained sand with fine gravel

SILTY SAND with GRAVEL, dense, brown, moist, fine to coarse
grained sand with fine gravel

SILTY, CLAYEY SAND, medium dense, dark grayish brown,
moist, fine to coarse grained sand

SILTY, CLAYEY SAND, dark brown, moist, fine to coarse
grained sand

CLAYEY SAND with GRAVEL, medium dense, dark brown to
dark grayish brown, moist, fine to coarse grained sand with
fine gravel

Bedrock (Kgr); Moderately weathered, recovered as: Poorly
graded SAND with SILT, dense, dark grayish brown, moist,
fine to medium grained sand

Poorly graded SAND, dense, dark gray, moist, fine grained sand

Drilled to  20.25'   Sampled to 20.25'   Groundwater not
encountered   Backfilled with cuttings
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SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Boring Location Map

Lurin and Wood Property

12024.002

Drilling Method
8"

S
am

p
le

 N
o

.

F
ee

t

A
tt

it
u

d
es

SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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Artificial Fill (Af); SILTY SAND with GRAVEL, light brownish
gray, dry to moist, fine to coarse grained sand with gravel to
3"

SILTY SAND with GRAVEL, medium dense, dark grayish brown,
moist, fine to coarse grained sand with fine gravel, cobble @
4'

SILTY, CLAYEY SAND with GRAVEL, dense, dark gray to
yellowish brown, moist, fine to coarse grained sand with fine
gravel

Granitic Bedrock (Kgr); Moderately weathered, recovered as:
Well-graded SAND with GRAVEL, dense, dark grayish
brown, moist, fine to coarse grained sand with fine gravel

as above, sample disturbed

Drilled to  10.33'   Sampled to 10.33'   Groundwater not
encountered   Backfilled with cuttings
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 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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Artificial Fill (Af); SILTY SAND with GRAVEL, light brownish
gray, dry to moist, fine to coarse grained sand with fine gravel

SILTY, CLAYEY SAND with GRAVEL, medium dense, dark
grayish brown, moist, fine to coarse grained sand with fine
gravel

Granitic Bedrock (Kgr); Moderately weathered, recovered as:
Well-graded SAND with GRAVEL, dense, gray, moist, fine to
coarse grained sand with fine gravel

as above
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 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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Artificial Fill (Af); SILTY SAND with GRAVEL, dense, grayish
brown, dry to moist, fine to coarse grained sand with fine
gravel

SILTY SAND, medium dense, grayish brown, moist, fine to
coarse grained sand

SILTY, CLAYEY SAND, dense, dark grayish brown, moist, fine
to coarse grained sand, sample disturbed

Granitic Bedrock (Kgr); Highly weathered, recovered as:
Well-graded SAND with SILT and GRAVEL, dense, grayish
brown, moist, fine to coarse grained sand with fine gravel

as above

Drilled to  10.5'   Sampled to 10.5'   Groundwater not
encountered   Backfilled with cuttings
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 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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Artificial Fill (Af); SILTY SAND with GRAVEL, medium dense,
light brownish gray, dry to moist, fine to coarse grained sand
with fine gravel, cobble @ 1'

CLAYEY SAND, medium dense, dark grayish brown to dark
yellowish brown, moist, fine to coarse grained sand

SILTY, CLAYEY SAND with GRAVEL, dense, dark grayish
brown, moist, fine to coarse grained sand with fine gravel

CLAYEY SAND, medium dense, dark grayish brown, moist, fine
to coarse grained sand

Granitic Bedrock (Kgr); Moderately weathered, recovered as:
Well-graded SAND with SILT and GRAVEL, dense, dark
gray, moist, fine to coarse grained sand with fine gravel

as above

Drilled to  10.5'   Sampled to 10.5'   Groundwater not
encountered   Backfilled with cuttings
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 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

C
o

n
te

n
t,

 %

GEOTECHNICAL BORING LOG LB-5

Logged By

Date Drilled

JTD

F
ee

t

S

(U
.S

.C
.S

.)

L
o

g

T
yp

e 
o

f 
T

es
ts

G
ra

p
h

ic

p
cf

Location

D
ry

 D
en

si
ty

N

This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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Artificial Fill (Af); SILTY SAND with GRAVEL, light brownish
gray, dry to moist, fine to coarse grained sand with gravel to
3"

SILTY SAND with GRAVEL, dense, reddish brown, dry to moist,
fine to coarse grained sand with fine gravel

SILTY SAND with GRAVEL, dense, light brownish gray, dry to
moist, fine to coarse grained sand with fine gravel

Granitic Bedrock (Kgr); Moderately weathered, recovered as:
Well-graded SAND with GRAVEL, dense, dark grayish
brown, moist, fine to coarse grained sand with fine gravel

no recovery

Drilled to  10.25'   Sampled to 10.25'   Groundwater not
encountered   Backfilled with cuttings
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 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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50/6"

50/4"

50/3"

SW

SW-SM

SW

S-1

S-2

S-3

Artificial Fill (Af); SILTY SAND with GRAVEL, grayish brown,
dry to moist, fine to coarse grained sand with fine gravel

SILTY SAND with GRAVEL, dark yellowish brown, moist, fine to
coarse grained sand with fine gravel

Granitic Bedrock (Kgr); Moderately weathered, recovered as:
Well-graded SAND with GRAVEL, dense, dark grayish
brown, moist, fine to coarse grained sand with fine gravel

Well-graded SAND with SILT and GRAVEL, grayish brown, dry
to moist, fine to coarse grained sand with fine gravel

Well-graded SAND with SILT, dense, dark grayish brown, moist,
fine to coarse grained sand

Well-graded SAND, dense, light brownish gray, dry to moist, fine
to coarse grained sand

Drilled to  15.25'   Sampled to 15.25'   Groundwater not
encountered   Backfilled with cuttings
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GRAB SAMPLE
RING SAMPLE
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Hollow Stem Auger - 140lb  - Autohammer  - 30" Drop
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SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Boring Location Map

Lurin and Wood Property

12024.002

Drilling Method
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SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
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4
8
50

36
50/4"

50/5"

SM

SW

SW-SM

S-1

S-2

S-3

Artificial Fill (Af); SILTY SAND with GRAVEL, light brown, dry
to moist, fine to coarse grained sand with fine gravel

SILTY SAND, dark yellowish brown, moist, fine to coarse
grained sand

SILTY SAND, medium dense, dark yellowish brown, moist, fine
to coarse grained sand

Granitic Bedrock (Kgr); Moderately weathered, recovered as:
Well-graded SAND with GRAVEL, dense, dark grayish
brown, moist, fine to coarse grained sand with fine gravel

Well-graded SAND with SILT, light brownish gray, dry to moist,
fine to coarse grained sand

Well-graded SAND with SILT and GRAVEL, dense, dark grayish
brown, dry to moist, fine to coarse grained sand with fine
gravel

Well-graded SAND with SILT, dense, grayish brown, dry to
moist, fine to coarse grained sand

Drilled to  15.42'   Sampled to 15.42'   Groundwater not
encountered   Backfilled with cuttings
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GRAB SAMPLE
RING SAMPLE
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Hollow Stem Auger - 140lb  - Autohammer  - 30" Drop
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6-7-18

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Boring Location Map

Lurin and Wood Property

12024.002

Drilling Method
8"
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SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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GEOTECHNICAL BORING LOG LB-8
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
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EI

30
28
36

11
18
35

7
21
23

18
50/6"

50/3"

124

123

SM

SC

SC-SM

SM

R-1

R-2
B-1

R-3

R-4

R-5

4

9

Artificial Fill (Af); SILTY SAND with GRAVEL, grayish brown,
dry to moist, fine to coarse grained sand with fine gravel

SILTY SAND with GRAVEL, dense, grayish brown, dry to moist,
fine to coarse grained sand with fine gravel

CLAYEY SAND, dense, dark grayish brown, moist, fine to
coarse grained sand

SILTY, CLAYEY SAND with GRAVEL, medium dense, dark
grayish brown, moist, fine to coarse grained sand with fine
gravel

Granitic Bedrock (Kgr); Severely weathered, recovered as:
SILTY SAND, dense, dark gray, moist, fine to coarse grained
sand

no recovery

Drilled to  15.25'   Sampled to 15.25'   Groundwater not
encountered   Backfilled with cuttings
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CORE SAMPLE
GRAB SAMPLE
RING SAMPLE
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TUBE SAMPLE

B
C
G
R
S
T

JTD

Hollow Stem Auger - 140lb  - Autohammer  - 30" Drop
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6-7-18

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Boring Location Map

Lurin and Wood Property

12024.002

Drilling Method
8"
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SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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GEOTECHNICAL BORING LOG LB-9
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
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9
11
12

SM

S-1

Artificial Fill (Af); SILTY SAND with GRAVEL, grayish brown,
dry to moist, fine to coarse grained sand with fine gravel

SILTY SAND, medium dense, dark yellowish brown, dry to
moist, fine to coarse grained sand

Drilled to  3'   Sampled to 3'   Groundwater not encountered
Backfilled with cuttings
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BULK SAMPLE
CORE SAMPLE
GRAB SAMPLE
RING SAMPLE
SPLIT SPOON SAMPLE
TUBE SAMPLE

B
C
G
R
S
T

JTD

Hollow Stem Auger - 140lb  - Autohammer  - 30" Drop
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6-7-18

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Boring Location Map

Lurin and Wood Property

12024.002

Drilling Method
8"
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le
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SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
AL
CN
CO
CR
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20
50/5"

SMS-1

Artificial Fill (Af); SILTY SAND with GRAVEL, light brownish
gray, dry to moist, fine to coarse grained sand with fine gravel

SILTY SAND, medium dense, dark yellowish brown, dry to
moist, fine to coarse grained sand

Granitic Bedrock (Kgr); Moderately weathered, recovered as:
SILTY SAND, dense, dark gray, moist, fine to coarse grained
sand

Drilled to  2.5'   Sampled to 2.5'   Groundwater not encountered
Backfilled with cuttings
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BULK SAMPLE
CORE SAMPLE
GRAB SAMPLE
RING SAMPLE
SPLIT SPOON SAMPLE
TUBE SAMPLE
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T
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Hollow Stem Auger - 140lb  - Autohammer  - 30" Drop
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6-7-18

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Boring Location Map

Lurin and Wood Property

12024.002

Drilling Method
8"

S
am

p
le
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SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
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9
8
8

SM

S-1

Artificial Fill (Af); SILTY SAND with GRAVEL, grayish brown,
dry to moist, fine to coarse grained sand with fine gravel

SILTY SAND, yellowish brown, moist, fine to coarse grained
sand

SILTY SAND, medium dense, dark yellowish brown, dry to
moist, fine to coarse grained sand

Drilled to  5'   Sampled to 5'   Groundwater not encountered
Backfilled with cuttings
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BULK SAMPLE
CORE SAMPLE
GRAB SAMPLE
RING SAMPLE
SPLIT SPOON SAMPLE
TUBE SAMPLE

B
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S
T

JTD

Hollow Stem Auger - 140lb  - Autohammer  - 30" Drop
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6-7-18

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Boring Location Map

Lurin and Wood Property

12024.002

Drilling Method
8"
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le
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SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
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22
50

SM

SM

S-1

Artificial Fill (Af); SILTY SAND with GRAVEL, grayish brown,
dry to moist, fine to coarse grained sand with fine gravel

Granitic Bedrock (Kgr); Moderately weathered, recovered as:
SILTY SAND, light gray, moist, fine to coarse grained sand

SILTY SAND, dense, gray, dry to moist, fine to coarse grained
sand

Drilled to  5'   Sampled to 5'   Groundwater not encountered
Backfilled with cuttings
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BULK SAMPLE
CORE SAMPLE
GRAB SAMPLE
RING SAMPLE
SPLIT SPOON SAMPLE
TUBE SAMPLE
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Hollow Stem Auger - 140lb  - Autohammer  - 30" Drop
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6-7-18

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Boring Location Map

Lurin and Wood Property

12024.002

Drilling Method
8"
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SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

C
o

n
te

n
t,

 %

GEOTECHNICAL BORING LOG P-4
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
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21
30

19
24
47

22
50/2"

107

SM

SC-SM

SM

SW-SM

B-1

R-1

R-2

R-3

9

Quaternary Alluvium (Qal); SILTY SAND, reddish brown, dry to
moist, fine to coarse grained sand

Older Alluvium (Qalo); SILTY, CLAYEY SAND, dense, reddish
brown, dry to moist, fine to medium grained sand

Granitic Bedrock (Kgr); Highly Weathered, recovered as:
SILTY SAND with GRAVEL, dense, grayish brown, moist,
fine to coarse grained sand with fine gravel

Well-graded SAND with SILT, grayish brown, dry to moist, fine
to coarse grained sand

Well-graded SAND with SILT and GRAVEL, dense, grayish
brown, dry to moist, fine to coarse grained sand with fine
gravel

Drilled to  10.16'   Sampled to 10.16'   Groundwater not
encountered   Backfilled with cuttings
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BULK SAMPLE
CORE SAMPLE
GRAB SAMPLE
RING SAMPLE
SPLIT SPOON SAMPLE
TUBE SAMPLE
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Hollow Stem Auger - 140lb  - Autohammer  - 30" Drop
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SOIL DESCRIPTION
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Project No.

See Boring Location Map
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SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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GEOTECHNICAL BORING LOG LB-10
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
AL
CN
CO
CR
CU

% FINES PASSING
ATTERBERG LIMITS
CONSOLIDATION
COLLAPSE
CORROSION
UNDRAINED TRIAXIAL

DS
EI
H
MD
PP
RV

DIRECT SHEAR
EXPANSION INDEX
HYDROMETER
MAXIMUM DENSITY
POCKET PENETROMETER
R VALUE

SA
SE
SG
UC

SIEVE ANALYSIS
SAND EQUIVALENT
SPECIFIC GRAVITY
UNCONFINED COMPRESSIVE STRENGTH

0

5

10

15

20

25

30



13
20
50

33
39

50/5"

50/5"

119

SM

SC-SM

SW-SM

R-1

R-2

R-3

9

Quaternary Alluvium (Qal); SILTY SAND, reddish brown, dry to
moist, fine to coarse grained sand

Older Alluvium (Qalo); SILTY, CLAYEY SAND, dense, dark
brown, dry to moist, fine to coarse grained sand

Granitic Bedrock (Kgr); Moderately Weathered, recovered as:
Well-graded SAND with SILT, dense, grayish brown, dry to
moist, fine to coarse grained sand

Well-graded SAND with SILT and GRAVEL, dense, dark grayish
brown, dry to moist, fine to coarse grained sand with fine
gravel

Well-graded SAND with SILT, light gray, dry to moist, fine to
coarse grained sand

Well-graded SAND with SILT and GRAVEL, dense, dark grayish
brown, dry to moist, fine to coarse grained sand with fine
gravel

Drilled to  10.42'   Sampled to 10.42'   Groundwater not
encountered   Backfilled with cuttings
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BULK SAMPLE
CORE SAMPLE
GRAB SAMPLE
RING SAMPLE
SPLIT SPOON SAMPLE
TUBE SAMPLE
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Hollow Stem Auger - 140lb  - Autohammer  - 30" Drop
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6-8-18

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Boring Location Map

Wood and Lurin

12024.002

Drilling Method
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SAMPLE TYPES:
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 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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EI, CR7
9
21

12
50/2"

50/5"

50/6"

116 SM

SC-SM

SW

SW-SM

SW

R-1
B-1

R-2

R-3

R-4

6 Quaternary Alluvium (Qal); SILTY SAND with GRAVEL,
medium dense, reddish brown, dry to moist, fine to coarse
grained sand with fine gravel

Older Alluvium (Qalo); SILTY, CLAYEY SAND, medium
dense, dark brown, dry to moist, fine to coarse grained sand

SILTY, CLAYEY SAND, dense, dark yellowish brown, dry to
moist, fine to coarse grained sand with fine gravel

Granitic Bedrock (Kgr); Moderately weathered, recovered as:
Well-graded SAND with GRAVEL, dense, dark grayish
brown, dry to moist, fine to coarse grained sand with fine
gravel

Well-graded SAND with SILT, light gray, dry to moist, fine to
coarse grained sand

Well-graded SAND with GRAVEL, dense, grayish brown, dry to
moist, fine to coarse grained sand with fine gravel

Drilled to  10.5'   Sampled to 10.5'   Groundwater not
encountered   Backfilled with cuttings
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See Boring Location Map

Wood and Lurin

12024.002

Drilling Method
8"

S
am

p
le

 N
o

.

F
ee

t

A
tt

it
u

d
es

SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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14
17
21

31
50/2"

50/5"

50/5"

113 SC-SM

SC-SM

SW-SM

SW

R-1

R-2

R-3

R-4

7 Quaternary Alluvium (Qal); SILTY, CLAYEY SAND, medium
dense, dark reddish brown, moist, fine to coarse grained
sand

Older Alluvium (Qalo); SILTY, CLAYEY SAND, medium
dense, dark reddish brown, dry to moist, fine to coarse
grained sand

Granitic Bedrock (Kgr); Moderately Weathered, recovered as:
Well-graded SAND with SILT and GRAVEL, dense, grayish
brown, dry to moist, fine to coarse grained sand with fine
gravel

Well-graded SAND with SILT and GRAVEL, dense, light
brownish gray, dry to moist, fine to coarse grained sand with
fine gravel

Well-graded SAND with SILT and GRAVEL, light brownish gray,
dry to moist, fine to coarse grained sand with fine gravel

Well-graded SAND with GRAVEL, dense, light gray, dry to
moist, fine to coarse grained sand with fine gravel

Drilled to  10.42'   Sampled to 10.42'   Groundwater not
encountered   Backfilled with cuttings
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SOIL DESCRIPTION
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Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

C
o

n
te

n
t,

 %

GEOTECHNICAL BORING LOG LB-13

Logged By

Date Drilled

JTD

F
ee

t

S

(U
.S

.C
.S

.)

L
o

g

T
yp

e 
o

f 
T

es
ts

G
ra

p
h

ic

p
cf

Location

D
ry

 D
en

si
ty

N

This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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10
11
15

1
2
9

10
23
37

20
40

50/5"

123

113

SM

SC-SM

SM

R-1

R-2

R-3

R-4

4

9

Undocumented Artificial Fill (Afu); SILTY SAND, medium
dense, brown, dry to moist, fine to coarse grained sand

SILTY, CLAYEY SAND, loose, dark brown to grayish brown,
moist, fine to coarse grained sand

Granitic Bedrock (Kgr); Severely weathered, recovered as:
SILTY SAND, dense, light brownish gray, moist, fine to
coarse grained sand

SILTY SAND, light gray, moist, fine to coarse grained sand

SILTY SAND, dense, light brownish gray, moist, fine to coarse
grained sand

Drilled to  11.42'   Sampled to 11.42'   Groundwater not
encountered   Backfilled with cuttings
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 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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CO

26
31
23

10
9
12

50/3"

50/3"

129

109

SC-SM

SM

SC-SM

SW-SM

SW

B-1

R-1

R-2

R-3

R-4

6

6

Undocumented Artificial Fill (Afu); SILTY, CLAYEY SAND with
GRAVEL, reddish brown, dry to moist, fine to coarse grained
sand with gravel and cobble to 6"

SILTY SAND with GRAVEL, dense, brown, dry to moist, fine to
coarse grained sand with fine gravel

Quaternary Alluvium (Qal); SILTY, CLAYEY SAND, medium
dense, dark brown, moist, fine to coarse grained sand

Granitic Bedrock (Kgr); Moderately weathered, recovered as:
Well-graded SAND with SILT, light brownish gray, dry to
moist, fine to coarse granied sand

Well-graded SAND with GRAVEL, dense, light brownish gray,
dry to moist, fine to coarse grained sand with fine gravel,
sample disturbed

Well-graded SAND with GRAVEL, dense, dark grayish brown,
dry to moist, fine to coarse grained sand with fine gravel

Drilled to  15.25'   Sampled to 15.25'   Groundwater not
encountered   Backfilled with cuttings
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 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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1
1
2

14
50/4"

50

SM

SM

SW

S-1

S-2

S-3

Quaternary Alluvium (Qal); SILTY SAND, reddish brown, dry to
moist, fine to coarse grained sand

SILTY SAND, dark yellowish brown, moist, fine to coarse
grained sand

SILTY SAND, loose, dark yellowish brown, dry to moist, fine to
medium grained sand

Granitic Bedrock (Kgr); Moderately weathered, recovered as:
SILTY SAND, light brownish gray, dry to moist, fine to coarse
grained sand

Well-graded SAND with GRAVEL, dense, dark grayish brown,
dry to moist, fine to coarse grained sand with fine gravel

Well-graded SAND, dense, dark grayish brown, dry to moist, fine
to coarse grained sand

Drilled to  15.5'   Sampled to 15.5'   Groundwater not
encountered   Backfilled with cuttings
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 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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18
34
45

32
50/4"

36
50/3"

SM

SW-SM

SW

SW-SM

SW

S-1

S-2

S-3

Quaternary Alluvium (Qal); SILTY SAND, reddish brown,
moist, fine to coarse grained sand

Granitic Bedrock (Kgr); Moderately Weathered, recovered as:
Well-graded SAND with SILT, light brownish gray, dry to
moist, fine to coarse grained sand

Well-graded SAND with GRAVEL, dense, dark grayish brown,
dry to moist, fine to coarse grained sand with fine gravel

Well-graded SAND with SILT, grayish brown, dry to moist, fine
to coarse grained sand

Well-graded SAND, dense, dark grayish brown, dry to moist, fine
to coarse grained sand

Well-graded SAND, dense, gray, dry to moist, fine to coarse
grained sand

Drilled to  15.75'   Sampled to 15.75'   Groundwater not
encountered   Backfilled with cuttings
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 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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-20026
44
48

SM

SM
SW

S-1

Quaternary Alluvium (Qal); SILTY SAND, reddish brown, dry to
moist, fine to coarse grained sand

Older Alluvium (Qalo); SILTY SAND, dense, dark brown, dry to
moist, fine to coarse grained sand

Granitic Bedrock (Kgr); Moderately Weathered, recovered as:
Well-graded SAND with SILT and GRAVEL, dense, dark
grayish brown, dry to moist, fine to coarse grained sand with
fine gravel

Drilled to  3'   Sampled to 3'   Groundwater not encountered
Backfilled with cuttings
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 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

C
o

n
te

n
t,

 %

GEOTECHNICAL BORING LOG P-5

Logged By

Date Drilled

JTD

F
ee

t

S

(U
.S

.C
.S

.)

L
o

g

T
yp

e 
o

f 
T

es
ts

G
ra

p
h

ic

p
cf

Location

D
ry

 D
en

si
ty

N

This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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50/5"

SM

SW-SM

SMS-1

Quaternary Alluvium (Qal); SILTY SAND, reddish brown,
moist, fine to coarse grained sand

Granitic Bedrock (Kgr); Moderately weathered, recovered as:
Well-graded SAND with SILT, light browish gray, dry to moist,
fine to coarse grained sand

SILTY SAND, dense, light brownish gray, dry to moist, fine to
coarse grained sand

Drilled to  5'   Sampled to 5'   Groundwater not encountered
Backfilled with cuttings
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 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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17
14
12

SM

SC-SMS-1

Quaternary Alluvium (Qal); SILTY SAND, reddish brown, dry to
moist, fine to coarse grained sand

Older Alluvium (Qalo); SILTY, CLAYEY SAND, dense, dark
yellowish brown, moist, fine to coarse grained sand

Drilled to  3'   Sampled to 3'   Groundwater not encountered
Backfilled with cuttings
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GRAB SAMPLE
RING SAMPLE
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Hollow Stem Auger - 140lb  - Autohammer  - 30" Drop
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Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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GEOTECHNICAL BORING LOG P-7
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
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CN
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CR
CU

% FINES PASSING
ATTERBERG LIMITS
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28
50/6"

SM

SM

SW-SMS-1

Quaternary Alluvium (Qal); SILTY SAND, reddish brown, dry to
moist, fine to coarse grained sand

Older Alluvium (Qalo); SILTY SAND, dark yellowish brown,
moist, fine to coarse grained sand

Granitic Bedrock (Kgr); Well-graded SAND with SILT, dense,
dark grayish brown, dry to moist, fine to coarse grained sand

Drilled to  5'   Sampled to 5'   Groundwater not encountered
Backfilled with cuttings

Hole Diameter
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BULK SAMPLE
CORE SAMPLE
GRAB SAMPLE
RING SAMPLE
SPLIT SPOON SAMPLE
TUBE SAMPLE

B
C
G
R
S
T

JTD

Hollow Stem Auger - 140lb  - Autohammer  - 30" Drop
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.

6-8-18

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Boring Location Map

Wood and Lurin

12024.002

Drilling Method
8"
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SAMPLE TYPES:

Martini Drilling Corp

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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Geotechnical Evaluation 12024.002 
Tentative Tract 37593, City of Riverside, California June 27, 2018 Revised July 31, 2018 

 

 

 
APPENDIX B 

 
 

GEOTECHNICAL LABORATORY TESTING RESULTS  
  



Project Name: Tested By: FLM Date: 06/10/18

Project No.: 12024.002 Checked By: MRV Date: 06/15/18

Boring No.: LB-1 Depth (feet): 0 - 5.0

Sample No.: B-1

Soil Identification: Silty Sand (SM), Strong Brown.

LB 604.2

604.2 590.9

276.7 267.7

323.2 4.1

LB

475.5

276.7

198.8

(in.) (mm.)

3" 75.000

1" 25.000

3/4" 19.000

1/2" 12.500

3/8" 9.500

#4 4.750

#8 2.360

#16 1.180

#30 0.600

#50 0.300

#100 0.150

#200 0.075

GRAVEL: 1 %

SAND: 60 %

FINES: 39 %

GROUP SYMBOL: SM N/A

N/A

Remarks:

100.0

98.7

196.9

60.5

39.1

163.8 49.3

After Wet Sieve
Wt. of Dry Soil + Container (g) 

Wt. of Container                 (g) 

Dry Wt. of Soil Retained on # 200 Sieve  (g)

Wt. of Dry Soil + Cont.       (g)

82.4

92.125.6

100.0

56.9

Dry Wt. of Soil              (g)

Cu = D60/D10 =

Cc = (D30)²/(D60*D10) =

0.0

4.3

PAN

127.8

Moisture Content of Total Air - Dry Soil

71.7

Wt. of Container No._____  (g) 

Container No.

Percent Passing  (%)

Wt. of Air-Dry Soil + Cont.  (g)

91.6

100.0

100.0

Wt. of Air-Dried Soil + Cont.(g)

Moisture Content (%)

100.0

Wt. of Container            (g)

U. S. Sieve Size Cumulative Weight                           
Dry Soil Retained (g)

PARTICLE-SIZE DISTRIBUTION (GRADATION)

ASTM D 6913

Container No.:

CC Lurin & Wood Geo

of SOILS USING SIEVE ANALYSIS



  3.0"        1 1/2"      3/4"         3/8"         #4          #8         #16         #30       #50        #100        #200
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER

GRAVEL FINES
FINE CLAY  COARSE COARSE MEDIUM

12024.002

SAND
SILT     FINE

HYDROMETER

CC Lurin & Wood Geo

Project No.:
LB-1 Sample No.:

Soil Type :

 PARTICLE - SIZE 

DISTRIBUTION                                        

ASTM D 6913

Soil Identification: Silty Sand (SM), Strong Brown.

SM

GR:SA:FI : (%)

Boring No.:

Depth (feet): 0 - 5.0

Project Name:
B-1

Jun-181 : 60 : 39
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PARTICLE - SIZE (mm) 

"

  

Sieve; LB-1, B-1 (6-7-18)



P-5

S-1

1.5

SPT

513.6

505.5

277.2

3.5

B

513.6

277.2

228.3

B

456.4

277.2

179.2

22

78

Project Name:

Project No.:

Client Name:

Tested By: F. Mina Date: 6/12/18
Rev. 08-04

Coastal Commercial Properties

Weight of Container         (gm.)

Weight of Dry Sample  (gm.)

% Passing No. 200 Sieve

PERCENT PASSING No. 200 SIEVE

ASTM D 1140

After Wash

% Retained No. 200 Sieve

Dry Weight of Sample    (gm)   

Dry Weight of Sample + Container  (gm)

Weight of Container       (gm)

CC Lurin & Wood Geo

12024.002

SM

Weight of Container         (gm)

Moisture Content (%)

Container No.:

Weight of Sample + Container  (gm.)

Sample Dry Weight Determination

Depth (ft.)

Dry Weight of Soil + Container    (gm.)

Moisture Correction

Sample Type

Visual Soil Classification

Boring No.

Sample No.

Container No.:

Wet Weight of Soil + Container    (gm.)

200 Wash; P-5, S-1 (6-8-18)



Sand Equivalent; LB-1, B-1 (6-7-18)

Project Name: F. Mina Date:

Project No. : M. Vinet Date:

Client: M. Vinet Date:

17 4 16 7 #DIV/0! 17 50 
11:00 11:10 11:12 11:32 11.5 2.0 18
11:02 11:12 11:14 11:34 11.4 1.9 17

#REF! #REF! #REF! #REF!

T1 = Starting Time T3 = Settlement Starting Time Sand Equivalent = R2 / R1 * 100

T2 = ( T1 + 10 min) Begin Agitation T4 = ( T3 + 20 min) Take Clay Reading (R1) Record SE as Next Higher Integer 

R2

18

                                                        SAND EQUIVALENT TEST
                                                                            ASTM D 2419 / DOT CA Test 217

6/13/18

T1 T2 T3 T4Boring No.

6/15/18

6/15/18

Tested By: 

Computed By:

Checked By:

Depth (ft.) Average    
SESoil Description SER1

LB-1 B-1 0 - 5.0 Silty Sand (SM)

12024.002

CC Lurin & Wood Geo

Coastal Commercial Properties

Sample No.



Compaction; LB-1, B-1 (6-7-18)

Tested By: F. Mina Date: 06/12/18

Input By: M. Vinet Date: 06/15/18
LB-1 Depth (ft.): 0 - 5.0

X   Moist  Mechanical Ram

  Dry  Manual Ram

       Mold Volume (ft³) 0.03340         Ram Weight = 10 lb.;   Drop = 18 in.

1 2 3 4 5 6

5672 5756 5690

3537 3537 3537

2135 2219 2153

2543.9 2632.7 2563.9

2423.2 2470.3 2369.3

420.9 420.9 418.8

6.0 7.9 10.0

140.9 146.5 142.1

132.9 135.7 129.2

135.8 7.5

PROCEDURE USED

X    Procedure A
Soil Passing No. 4 (4.75 mm)  Sieve
Mold :   4 in. (101.6 mm)   diameter
Layers :   5   (Five)
Blows per layer :  25  (twenty-five)
May be used if +#4 is 20% or less 

   Procedure B
Soil Passing 3/8 in. (9.5 mm)  Sieve
Mold :   4 in. (101.6 mm)   diameter
Layers :   5   (Five)
Blows per layer :  25  (twenty-five)
Use if +#4 is >20% and +3/8 in. is
 20% or less

   Procedure C
Soil Passing 3/4 in. (19.0 mm)  Sieve
Mold :   6 in. (152.4 mm)   diameter
Layers :   5   (Five)
Blows per layer :  56  (fifty-six)
Use if +3/8 in. is >20% and +¾ in.
  is <30%

Particle-Size Distribution:
1:60:39
GR:SA:FI

Atterberg Limits:

LL,PL,PI

Sample No.:
Silty Sand (SM), Strong Brown.

MODIFIED PROCTOR COMPACTION TEST
 ASTM D 1557

Project No.:
Boring No.:

Weight of Container            (g)

Weight of Mold              (g)

CC Lurin & Wood Geo

Preparation Method:

Wt. Compacted Soil + Mold (g)

B-1

12024.002

TEST NO.

Soil Identification:

Project Name:

  Optimum Moisture Content (%)                Maximum Dry Density (pcf)

Net Weight of Soil          (g)

Wet Density                  (pcf)

Dry Density                   (pcf)

Moisture Content            (%)

Wet Weight of Soil + Cont.  (g)

Dry Weight of Soil + Cont.   (g)

120.0

125.0

130.0

135.0

140.0

0.0 5.0 10.0 15.0 20.

D
ry

 D
en

si
ty

 (p
cf

) 

Moisture Content (%) 

SP. GR. = 2.65 
SP. GR. = 2.70 
SP. GR. = 2.75 

X X 



Project Name: Tested By: F. Mina Date: 6/13/18
Project No. : Checked By: M. Vinet Date: 6/15/18
Boring No.: Depth: 5.0 - 10.0
Sample No. : Location:
Sample Description:

Dry Wt. of Soil + Cont.         (gm.)
Wt. of Container No.             (gm.)
Dry Wt. of Soil                       (gm.)
Weight Soil Retained on #4 Sieve
Percent Passing # 4 

in distilled water for the period of 24 h or expansion rate < 0.0002 in./h.

Rev. 03-08

0.50866/14/18

0

1340

Expansion Index (EI meas)   = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000

9:00
1400 0.5086

8.6

1.0

9 Expansion Index ( Report )   = Nearest Whole Number or Zero (0) if Initial Height is > than Final Height

Add Distilled Water to the Specimen

Wt. of Container            (gm.)

116.1

0.5000
10 0.5000

6/14/18 10:00
1.0
1.0

10:40 1.06/13/18
6/13/18

117.1

Moisture Content (%)

Date

10:30

Void Ratio   

Pore Volume    (cc)  
Degree of Saturation (%) [ S meas]

126.5

Time

After TestBefore Test

Wet Wt. of Soil + Cont. (gm.)
8

0.452
Dry Density (pcf)
Wet Density (pcf)

Specific Gravity (Assumed)

Specimen Height            (in.)

Wt. of Mold                    (gm.)

97.5

4.01

2.70

4049.5
0.0

628.7

4049.5
102.1

1.0086
654.7

                  EXPANSION INDEX of SOILS
                   ASTM D 4829

N/A

CC Lurin & Wood Geo
12024.002
LB-9
B-1
Silty Sand (SM), Brown.

MOLDED SPECIMEN

4.01
1.0000

8Container No.

Specimen Diameter        (in.)

Wt. Comp. Soil + Mold (gm.)
209.5
2.70

388.1
209.5
14.7

0.311
65.0

209.5

654.7

133.1

Elapsed Time                         
(min.)

Dial Readings                 
(in.)

87.849.1

Pressure                                     
(psi)

0.305Total Porosity 

SPECIMEN  INUNDATION

63.2

Dry Wt. of Soil + Cont. (gm.)

8.0

349.6
327.4

0.440

49.6



Project Name: Tested By: F. Mina Date: 6/13/18

Project No. : Checked By: M. Vinet Date: 6/18/18

Boring No.: Depth: 0 - 5.0

Sample No. : Location:

Sample Description:

Dry Wt. of Soil + Cont.         (gm.)

Wt. of Container No.             (gm.)

Dry Wt. of Soil                       (gm.)

Weight Soil Retained on #4 Sieve

Percent Passing # 4 

in distilled water for the period of 24 h or expansion rate < 0.0002 in./h.

Rev. 03-08

0.50006/14/18

0

1340

Expansion Index (EI meas)   = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000

9:00

1400 0.5000

0.0

1.0

0 Expansion Index ( Report )   = Nearest Whole Number or Zero (0) if Initial Height is > than Final Height

Add Distilled Water to the Specimen

Wt. of Container            (gm.)

116.8

0.5000

10 0.5000

6/14/18 10:00

1.0

1.0

10:40 1.06/13/18

6/13/18

116.8

Moisture Content (%)

Date

10:30

Void Ratio   

Pore Volume    (cc)  

Degree of Saturation (%) [ S meas]

126.8

Time

After TestBefore Test

Wet Wt. of Soil + Cont. (gm.)

7

0.443

Dry Density (pcf)

Wet Density (pcf)

Specific Gravity (Assumed)

Specimen Height            (in.)

Wt. of Mold                    (gm.)

99.9

4.01

2.70

3221.3

0.0

610.7

3221.3

3.9

1.0000

631.5

                  EXPANSION INDEX of SOILS

                   ASTM D 4829

N/A

CC Lurin & Wood Geo

12024.002

LB-12

B-1

Silty Sand (SM), Dark Brown.

MOLDED SPECIMEN

4.01

1.0000

7Container No.

Specimen Diameter        (in.)

Wt. Comp. Soil + Mold (gm.)

190.5

2.70

387.3

190.5

13.9

0.307

63.6

190.5

631.5

133.0

Elapsed Time                         

(min.)

Dial Readings                 

(in.)

84.551.8

Pressure                                     

(psi)

0.307Total Porosity 

SPECIMEN  INUNDATION

63.6

Dry Wt. of Soil + Cont. (gm.)

8.5

350.3

326.8

0.443

50.3



One-Dimensional Swell or Settlement 
       Potential of Cohesive Soils

(ASTM D 4546) -- Method 'B'
 

Project Name: Tested By: M. Vinet Date: 6/13/18

Project No.: Checked By: M. Vinet Date: 6/18/18

Boring No.: LB-15 Sample Type: IN SITU

Sample No.: R-2 Depth (ft.) 5.0

Sample Description:

Source and Type of Water Used for Inundation: Arrowhead ( Distilled )

** Note: Loading After Wetting (Inundation) not Performed Using this Test Method. 

Initial Dry Density (pcf): 106.0 Final Dry Density (pcf): 117.1

Initial Moisture (%): 7.6 Final Moisture (%) : 14.9

Initial Height (in.): 1.0000 Initial Void ratio: 0.5903

Initial Dial Reading (in): 0.0000 Specific Gravity (assumed): 2.70

Inside Diameter of Ring (in): 2.416 Initial Degree of Saturation (%): 34.6

1.050 0.9776 0.00 -2.24 -2.24

2.013 0.9629 0.00 -3.71 -3.71

H2O 0.9052 0.00 -9.48 -9.48

-5.99

 

Rev. 01-10

 Percent Swell / Settlement After Inundation  =

Corrected 

Deformation   

(%)

Pressure (p)                 

(ksf)

0.5547

0.5313

Final Reading                

(in)
Void Ratio                

CC Lurin & Wood Geo

0.4395

0.0224

0.0371

0.0948

Silty Sand (SM), Brown.

12024.002

Swell (+) 

Settlement (-)   

% of Sample 

Thickness

Load   

Compliance                

(%)

Apparent 

Thickness                

(in)
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Log Pressure (ksf) 

Deformation % - Log Pressure Curve 

Inundate With 
Distilled Water 



Project Name: CC Lurin & Wood Geo Tested By : M. Vinet Date: 06/15/18

Project No. : 12024.002 Data Input By: M. Vinet Date: 06/18/18

Boring No. LB-12

Sample No. B-1

Sample Depth (ft) 0 - 5.0

100.00

100.00

0.00

0.00

100.00

1

1

850

Timer

45

25.6947

25.6923

0.0024

98.76

99

TESTS for SULFATE CONTENT

SULFATE CONTENT, DOT California Test 417, Part II

Soil Identification:

Moisture Content (%)

Time In / Time Out

Weight of Soaked Soil (g)

PPM of Sulfate, Dry Weight Basis

Wt. of Crucible (g)      

Silty Sand (SM)

Wt. of Crucible + Residue (g)      

Wet Weight of Soil + Container (g)

Dry Weight of Soil + Container (g)

Weight of Container (g)

Duration of Combustion (min)

Wt. of  Residue (g)                     (A)      

Beaker No.

Crucible No.

Furnace Temperature (°C)

PPM of Sulfate                 (A) x 41150



Geotechnical Evaluation 12024.002 
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LEIGHTON AND ASSOCIATES, INC. 
General Earthwork and Grading Specifications 

 -1- 

1.0 General 
 

1.1 Intent 
 
These General Earthwork and Grading Specifications are for the grading and 
earthwork shown on the approved grading plan(s) and/or indicated in the 
geotechnical report(s).  These Specifications are a part of the recommendations 
contained in the geotechnical report(s).  In case of conflict, the specific 
recommendations in the geotechnical report shall supersede these more general 
Specifications.  Observations of the earthwork by the project Geotechnical 
Consultant during the course of grading may result in new or revised 
recommendations that could supersede these specifications or the recommendations 
in the geotechnical report(s).   

 
1.2 The Geotechnical Consultant of Record 
 

Prior to commencement of work, the owner shall employ the Geotechnical 
Consultant of Record (Geotechnical Consultant).  The Geotechnical Consultants 
shall be responsible for reviewing the approved geotechnical report(s) and 
accepting the adequacy of the preliminary geotechnical findings, conclusions, and 
recommendations prior to the commencement of the grading. 

 
  Prior to commencement of grading, the Geotechnical Consultant shall review the 

"work plan" prepared by the Earthwork Contractor (Contractor) and schedule 
sufficient personnel to perform the appropriate level of observation, mapping, and 
compaction testing. 

 
  During the grading and earthwork operations, the Geotechnical Consultant shall 

observe, map, and document the subsurface exposures to verify the geotechnical 
design assumptions.  If the observed conditions are found to be significantly 
different than the interpreted assumptions during the design phase, the 
Geotechnical Consultant shall inform the owner, recommend appropriate changes 
in design to accommodate the observed conditions, and notify the review agency 
where required.  Subsurface areas to be geotechnically observed, mapped, 
elevations recorded, and/or tested include natural ground after it has been cleared 
for receiving fill but before fill is placed, bottoms of all "remedial removal" areas, 
all key bottoms, and benches made on sloping ground to receive fill. 

 
  The Geotechnical Consultant shall observe the moisture-conditioning and 

processing of the subgrade and fill materials and perform relative compaction 
testing of fill to determine the attained level of compaction.  The Geotechnical 
Consultant shall provide the test results to the owner and the Contractor on a routine 
and frequent basis. 
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1.3 The Earthwork Contractor 
 

The Earthwork Contractor (Contractor) shall be qualified, experienced, and 
knowledgeable in earthwork logistics, preparation and processing of ground to 
receive fill, moisture-conditioning and processing of fill, and compacting fill.  The 
Contractor shall review and accept the plans, geotechnical report(s), and these 
Specifications prior to commencement of grading.  The Contractor shall be solely 
responsible for performing the grading in accordance with the plans and 
specifications. 

 
  The Contractor shall prepare and submit to the owner and the Geotechnical 

Consultant a work plan that indicates the sequence of earthwork grading, the 
number of "spreads" of work and the estimated quantities of daily earthwork 
contemplated for the site prior to commencement of grading.  The Contractor shall 
inform the owner and the Geotechnical Consultant of changes in work schedules 
and updates to the work plan at least 24 hours in advance of such changes so that 
appropriate observations and tests can be planned and accomplished.  The 
Contractor shall not assume that the Geotechnical Consultant is aware of all grading 
operations. 

 
  The Contractor shall have the sole responsibility to provide adequate equipment 

and methods to accomplish the earthwork in accordance with the applicable grading 
codes and agency ordinances, these Specifications, and the recommendations in the 
approved geotechnical report(s) and grading plan(s).  If, in the opinion of the 
Geotechnical Consultant, unsatisfactory conditions, such as unsuitable soil, 
improper moisture condition, inadequate compaction, insufficient buttress key size, 
adverse weather, etc., are resulting in a quality of work less than required in these 
specifications, the Geotechnical Consultant shall reject the work and may 
recommend to the owner that construction be stopped until the conditions are 
rectified. 

 
 
2.0 Preparation of Areas to be Filled 
 

2.1 Clearing and Grubbing 
 

Vegetation, such as brush, grass, roots, and other deleterious material shall be 
sufficiently removed and properly disposed of in a method acceptable to the owner, 
governing agencies, and the Geotechnical Consultant. 

 
  The Geotechnical Consultant shall evaluate the extent of these removals depending 

on specific site conditions.  Earth fill material shall not contain more than 1 percent 
of organic materials (by volume).  No fill lift shall contain more than 5 percent of 
organic matter.  Nesting of the organic materials shall not be allowed. 

 
  If potentially hazardous materials are encountered, the Contractor shall stop work 
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in the affected area, and a hazardous material specialist shall be informed 
immediately for proper evaluation and handling of these materials prior to 
continuing to work in that area. 

 
  As presently defined by the State of California, most refined petroleum products 

(gasoline, diesel fuel, motor oil, grease, coolant, etc.) have chemical constituents 
that  are considered to be hazardous waste.   As such, the indiscriminate dumping 
or spillage of these fluids onto the ground may constitute a misdemeanor, 
punishable by fines and/or imprisonment, and shall not be allowed. 

 
2.2 Processing 
 

Existing ground that has been declared satisfactory for support of fill by the 
Geotechnical Consultant shall be scarified to a minimum depth of 6 inches.  
Existing ground that is not satisfactory shall be overexcavated as specified in the 
following section.  Scarification shall continue until soils are broken down and free 
of large clay lumps or clods and the working surface is reasonably uniform, flat, 
and free of uneven features that would inhibit uniform compaction. 

 
2.3 Overexcavation 
 

In addition to removals and overexcavations recommended in the approved 
geotechnical report(s) and the grading plan, soft, loose, dry, saturated, spongy, 
organic-rich, highly fractured or otherwise unsuitable ground shall be 
overexcavated to competent ground as evaluated by the Geotechnical Consultant 
during grading. 

 
2.4 Benching 
 

Where fills are to be placed on ground with slopes steeper than 5:1 (horizontal to 
vertical units), the ground shall be stepped or benched.  The lowest bench or key 
shall be a minimum of 15 feet wide and at least 2 feet deep, into competent material 
as evaluated by the Geotechnical Consultant.  Other benches shall be excavated a 
minimum height of 4 feet into competent material or as otherwise recommended by 
the Geotechnical Consultant.  Fill placed on ground sloping flatter than 5:1 shall 
also be benched or otherwise overexcavated to provide a flat subgrade for the fill.   

 
2.5 Evaluation/Acceptance of Fill Areas 
 

All areas to receive fill, including removal and processed areas, key bottoms, and 
benches, shall be observed, mapped, elevations recorded, and/or tested prior to 
being accepted by the Geotechnical Consultant as suitable to receive fill.  The 
Contractor shall obtain a written acceptance from the Geotechnical Consultant prior 
to fill placement.  A licensed surveyor shall provide the survey control for 
determining elevations of processed areas, keys, and benches. 
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3.0 Fill Material 
 

3.1 General 
 

Material to be used as fill shall be essentially free of organic matter and other 
deleterious substances evaluated and accepted by the Geotechnical Consultant prior 
to placement.  Soils of poor quality, such as those with unacceptable gradation, high 
expansion potential, or low strength shall be placed in areas acceptable to the 
Geotechnical Consultant or mixed with other soils to achieve satisfactory fill 
material. 

 
3.2 Oversize 
 

Oversize material defined as rock, or other irreducible material with a maximum 
dimension greater than 8 inches, shall not be buried or placed in fill unless location, 
materials, and placement methods are specifically accepted by the Geotechnical 
Consultant.  Placement operations shall be such that nesting of oversized material 
does not occur and such that oversize material is completely surrounded by 
compacted or densified fill.  Oversize material shall not be placed within 10 vertical 
feet of finish grade or within 2 feet of future utilities or underground construction. 

 
3.3 Import 
 

If importing of fill material is required for grading, proposed import material shall 
meet the requirements of Section 3.1.  The potential import source shall be given 
to the Geotechnical Consultant at least 48 hours (2 working days) before importing 
begins so that its suitability can be determined and appropriate tests performed. 

 
4.0 Fill Placement and Compaction 
 

4.1 Fill Layers 
 

Approved fill material shall be placed in areas prepared to receive fill (per 
Section 3.0) in near-horizontal layers not exceeding 8 inches in loose thickness.  
The Geotechnical Consultant may accept thicker layers if testing indicates the 
grading procedures can adequately compact the thicker layers.  Each layer shall be 
spread evenly and mixed thoroughly to attain relative uniformity of material and 
moisture throughout. 
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4.2 Fill Moisture Conditioning 
 

Fill soils shall be watered, dried back, blended, and/or mixed, as necessary to attain 
a relatively uniform moisture content at or slightly over optimum.  Maximum 
density and optimum soil moisture content tests shall be performed in accordance 
with the American Society of Testing and Materials (ASTM Test Method D1557). 

 
4.3 Compaction of Fill 

 
After each layer has been moisture-conditioned, mixed, and evenly spread, it shall 
be uniformly compacted to not less than 90 percent of maximum dry density 
(ASTM Test Method D1557).  Compaction equipment shall be adequately sized 
and be either specifically designed for soil compaction or of proven reliability to 
efficiently achieve the specified level of compaction with uniformity. 

 
4.4 Compaction of Fill Slopes 

 
In addition to normal compaction procedures specified above, compaction of slopes 
shall be accomplished by backrolling of slopes with sheepsfoot rollers at increments 
of 3 to 4 feet in fill elevation, or by other methods producing satisfactory results 
acceptable to the Geotechnical Consultant.  Upon completion of grading, relative 
compaction of the fill, out to the slope face, shall be at least 90 percent of maximum 
density per ASTM Test Method D1557. 

 
4.5 Compaction Testing 

 
Field-tests for moisture content and relative compaction of the fill soils shall be 
performed by the Geotechnical Consultant.  Location and frequency of tests shall 
be at the Consultant's discretion based on field conditions encountered.  
Compaction test locations will not necessarily be selected on a random basis.  Test 
locations shall be selected to verify adequacy of compaction levels in areas that are 
judged to be prone to inadequate compaction (such as close to slope faces and at 
the fill/bedrock benches). 

 
4.6 Frequency of Compaction Testing 

 
Tests shall be taken at intervals not exceeding 2 feet in vertical rise and/or 
1,000 cubic yards of compacted fill soils embankment.  In addition, as a guideline, 
at least one test shall be taken on slope faces for each 5,000 square feet of slope 
face and/or each 10 feet of vertical height of slope.  The Contractor shall assure that 
fill construction is such that the testing schedule can be accomplished by the 
Geotechnical Consultant.  The Contractor shall stop or slow down the earthwork 
construction if these minimum standards are not met.   

 
4.7 Compaction Test Locations 

 



LEIGHTON AND ASSOCIATES, INC. 
General Earthwork and Grading Specifications 

 -6- 

The Geotechnical Consultant shall document the approximate elevation and 
horizontal coordinates of each test location.  The Contractor shall coordinate with 
the project surveyor to assure that sufficient grade stakes are established so that the 
Geotechnical Consultant can determine the test locations with sufficient accuracy.  
At a minimum, two grade stakes within a horizontal distance of 100 feet and 
vertically less than 5 feet apart from potential test locations shall be provided. 

 
 
5.0 Subdrain Installation 
 
 Subdrain systems shall be installed in accordance with the approved geotechnical report(s), 

the grading plan.  The Geotechnical Consultant may recommend additional subdrains 
and/or changes in subdrain extent, location, grade, or material depending on conditions 
encountered during grading.  All subdrains shall be surveyed by a land surveyor/civil 
engineer for line and grade after installation and prior to burial.  Sufficient time should be 
allowed by the Contractor for these surveys. 

 
 
6.0 Excavation 
 
 Excavations, as well as over-excavation for remedial purposes, shall be evaluated by the 

Geotechnical Consultant during grading.  Remedial removal depths shown on geotechnical 
plans are estimates only.  The actual extent of removal shall be determined by the 
Geotechnical Consultant based on the field evaluation of exposed conditions during 
grading.  Where fill-over-cut slopes are to be graded, the cut portion of the slope shall be 
made, evaluated, and accepted by the Geotechnical Consultant prior to placement of 
materials for construction of the fill portion of the slope, unless otherwise recommended 
by the Geotechnical Consultant. 

 
 
7.0 Trench Backfills 
 

7.1 Safety 
 

The Contractor shall follow all OSHA and Cal/OSHA requirements for safety of 
trench excavations. 
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7.2 Bedding and Backfill 
 

All bedding and backfill of utility trenches shall be performed in accordance with 
the applicable provisions of Standard Specifications of Public Works Construction.  
Bedding material shall have a Sand Equivalent greater than 30 (SE>30).  The 
bedding shall be placed to 1 foot over the top of the conduit and densified by jetting.  
Backfill shall be placed and densified to a minimum of 90 percent of relative 
compaction from 1 foot above the top of the conduit to the surface. 

 
  The Geotechnical Consultant shall test the trench backfill for relative compaction.  

At least one test should be made for every 300 feet of trench and 2 feet of fill. 
 

7.3 Lift Thickness 
 

Lift thickness of trench backfill shall not exceed those allowed in the Standard 
Specifications of Public Works Construction unless the Contractor can demonstrate 
to the Geotechnical Consultant that the fill lift can be compacted to the minimum 
relative compaction by his alternative equipment and method. 

 
7.4 Observation and Testing 

 
The jetting of the bedding around the conduits shall be observed by the 
Geotechnical Consultant. 
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GBA IMPORTANT INFORMATION ABOUT THIS 

GEOTECHNICAL ENGINEERING REPORT 
 



Geotechnical-Engineering Report
Important Information about This

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. 

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA) 
has prepared this advisory to help you – assumedly 
a client representative – interpret and apply this 
geotechnical-engineering report as effectively 
as possible. In that way, clients can benefit from 
a lowered exposure to the subsurface problems 
that, for decades, have been a principal cause of 
construction delays, cost overruns, claims, and 
disputes.  If you have questions or want more 
information about any of the issues discussed below, 
contact your GBA-member geotechnical engineer. 
Active involvement in the Geoprofessional Business 
Association exposes geotechnical engineers to a 
wide array of risk-confrontation techniques that can 
be of genuine benefit for everyone involved with a 
construction project. 

Geotechnical-Engineering Services Are Performed for 
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the specific 
needs of their clients. A geotechnical-engineering study conducted 
for a given civil engineer will not likely meet the needs of a civil-
works constructor or even a different civil engineer. Because each 
geotechnical-engineering study is unique, each geotechnical-
engineering report is unique, prepared solely for the client. Those who 
rely on a geotechnical-engineering report prepared for a different client 
can be seriously misled. No one except authorized client representatives 
should rely on this geotechnical-engineering report without first 
conferring with the geotechnical engineer who prepared it. And no one 
– not even you – should apply this report for any purpose or project except 
the one originally contemplated.

Read this Report in Full
Costly problems have occurred because those relying on a geotechnical-
engineering report did not read it in its entirety. Do not rely on an 
executive summary. Do not read selected elements only. Read this report 
in full.

You Need to Inform Your Geotechnical Engineer 
about Change
Your geotechnical engineer considered unique, project-specific factors 
when designing the study behind this report and developing the 
confirmation-dependent recommendations the report conveys. A few 
typical factors include: 
• the client’s goals, objectives, budget, schedule, and 
 risk-management preferences; 
• the general nature of the structure involved, its size,   
 configuration, and performance criteria; 
• the structure’s location and orientation on the site; and 
• other planned or existing site improvements, such as   
 retaining walls, access roads, parking lots, and    
 underground utilities. 

Typical changes that could erode the reliability of this report include 
those that affect:
• the site’s size or shape;
• the function of the proposed structure, as when it’s   
 changed from a parking garage to an office building, or   
 from a light-industrial plant to a refrigerated warehouse;
• the elevation, configuration, location, orientation, or   
 weight of the proposed structure;
• the composition of the design team; or
• project ownership.

As a general rule, always inform your geotechnical engineer of project 
changes – even minor ones – and request an assessment of their 
impact. The geotechnical engineer who prepared this report cannot accept 
responsibility or liability for problems that arise because the geotechnical 
engineer was not informed about developments the engineer otherwise 
would have considered. 

This Report May Not Be Reliable
Do not rely on this report if your geotechnical engineer prepared it:
• for a different client;
• for a different project;
• for a different site (that may or may not include all or a   
 portion of the original site); or 
• before important events occurred at the site or adjacent   
 to it; e.g., man-made events like construction or   
 environmental remediation, or natural events like floods,  
 droughts, earthquakes, or groundwater fluctuations.

Note, too, that it could be unwise to rely on a geotechnical-engineering 
report whose reliability may have been affected by the passage of time, 
because of factors like changed subsurface conditions; new or modified 
codes, standards, or regulations; or new techniques or tools. If your 
geotechnical engineer has not indicated an “apply-by” date on the report, 
ask what it should be, and, in general, if you are the least bit uncertain 
about the continued reliability of this report, contact your geotechnical 
engineer before applying it. A minor amount of additional testing or 
analysis – if any is required at all – could prevent major problems.

Most of the “Findings” Related in This Report Are 
Professional Opinions
Before construction begins, geotechnical engineers explore a site’s 
subsurface through various sampling and testing procedures. 
Geotechnical engineers can observe actual subsurface conditions only at 
those specific locations where sampling and testing were performed. The 
data derived from that sampling and testing were reviewed by your 
geotechnical engineer, who then applied professional judgment to 
form opinions about subsurface conditions throughout the site. Actual 
sitewide-subsurface conditions may differ – maybe significantly – from 
those indicated in this report. Confront that risk by retaining your 
geotechnical engineer to serve on the design team from project start to 
project finish, so the individual can provide informed guidance quickly, 
whenever needed. 



This Report’s Recommendations Are 
Confirmation-Dependent
The recommendations included in this report – including any options 
or alternatives – are confirmation-dependent. In other words, they are 
not final, because the geotechnical engineer who developed them relied 
heavily on judgment and opinion to do so. Your geotechnical engineer 
can finalize the recommendations only after observing actual subsurface 
conditions revealed during construction. If through observation your 
geotechnical engineer confirms that the conditions assumed to exist 
actually do exist, the recommendations can be relied upon, assuming 
no other changes have occurred. The geotechnical engineer who prepared 
this report cannot assume responsibility or liability for confirmation-
dependent recommendations if you fail to retain that engineer to perform 
construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk 
by having your geotechnical engineer serve as a full-time member of the 
design team, to: 
• confer with other design-team members, 
• help develop specifications, 
• review pertinent elements of other design professionals’    
 plans and specifications, and 
• be on hand quickly whenever geotechnical-engineering    
 guidance is needed. 
 
You should also confront the risk of constructors misinterpreting this 
report. Do so by retaining your geotechnical engineer to participate in 
prebid and preconstruction conferences and to perform construction 
observation.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift 
unanticipated-subsurface-conditions liability to constructors by limiting 
the information they provide for bid preparation. To help prevent 
the costly, contentious problems this practice has caused, include the 
complete geotechnical-engineering report, along with any attachments 
or appendices, with your contract documents, but be certain to note 
conspicuously that you’ve included the material for informational 
purposes only. To avoid misunderstanding, you may also want to note 
that “informational purposes” means constructors have no right to rely 
on the interpretations, opinions, conclusions, or recommendations in 
the report, but they may rely on the factual data relative to the specific 
times, locations, and depths/elevations referenced.  Be certain that 
constructors know they may learn about specific project requirements, 
including options selected from the report, only from the design 
drawings and specifications. Remind constructors that they may 

perform their own studies if they want to, and be sure to allow enough 
time to permit them to do so. Only then might you be in a position 
to give constructors the information available to you, while requiring 
them to at least share some of the financial responsibilities stemming 
from unanticipated conditions. Conducting prebid and preconstruction 
conferences can also be valuable in this respect. 

Read Responsibility Provisions Closely
Some client representatives, design professionals, and constructors do 
not realize that geotechnical engineering is far less exact than other 
engineering disciplines. That lack of understanding has nurtured 
unrealistic expectations that have resulted in disappointments, delays, 
cost overruns, claims, and disputes. To confront that risk, geotechnical 
engineers commonly include explanatory provisions in their reports. 
Sometimes labeled “limitations,” many of these provisions indicate 
where geotechnical engineers’ responsibilities begin and end, to help 
others recognize their own responsibilities and risks. Read these 
provisions closely. Ask questions. Your geotechnical engineer should 
respond fully and frankly.

Geoenvironmental Concerns Are Not Covered
The personnel, equipment, and techniques used to perform an 
environmental study – e.g., a “phase-one” or “phase-two” environmental 
site assessment – differ significantly from those used to perform 
a geotechnical-engineering study. For that reason, a geotechnical-
engineering report does not usually relate any environmental findings, 
conclusions, or recommendations; e.g., about the likelihood of 
encountering underground storage tanks or regulated contaminants. 
Unanticipated subsurface environmental problems have led to project 
failures. If you have not yet obtained your own environmental 
information, ask your geotechnical consultant for risk-management 
guidance. As a general rule, do not rely on an environmental report 
prepared for a different client, site, or project, or that is more than six 
months old.

Obtain Professional Assistance to Deal with Moisture 
Infiltration and Mold
While your geotechnical engineer may have addressed groundwater, 
water infiltration, or similar issues in this report, none of the engineer’s 
services were designed, conducted, or intended to prevent uncontrolled 
migration of moisture – including water vapor – from the soil through 
building slabs and walls and into the building interior, where it can 
cause mold growth and material-performance deficiencies. Accordingly, 
proper implementation of the geotechnical engineer’s recommendations 
will not of itself be sufficient to prevent moisture infiltration. Confront 
the risk of moisture infiltration by including building-envelope or mold 
specialists on the design team. Geotechnical engineers are not building-
envelope or mold specialists.

Copyright 2016 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly 
prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission 
of GBA, and only for purposes of scholarly research or book review. Only members of GBA may use this document or its wording as a complement to or as an element of a report of any 

kind. Any other firm, individual, or other entity that so uses this document without being a GBA member could be committing negligent

Telephone: 301/565-2733
e-mail: info@geoprofessional.org   www.geoprofessional.org
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Appendix 4:  Historical Site Conditions 
Phase I Environmental Site Assessment or Other Information on Past Site Use 

 

Not Applicable
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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= 0.53 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)

1-A 41,322.45 Roofs 1 0.89 36859.6

1-B 30,215.72 Concrete or Asphalt 1 0.89 26952.4

1-C 41,322.45
Ornamental 

Landscaping 
0.1 0.11 4564.4

1-D 4,448.05
Gravel or Class 2 

Permeable Base
0.1 0.11 491.3

1-E 9,237.92 Concrete or Asphalt 1 0.89 8240.2

1-F 39,804.04
Ornamental 

Landscaping 
0.1 0.11 4396.7

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

166350.63 81504.6 0.53 3599.8 5795.1

Notes: 

BMP Identification

Drainage Management Area Tabulation

Design Rainfall Depth

BMP NAME / ID Basin 1

Must match Name/ID used on BMP Design Calculation Sheet

Designed by Casanova Halliday Case No

Company Project Number/Name TR 37593

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 ADKAN ENGINEERS 7/30/2018

Total

85th Percentile, 24-hour Rainfall Depth, 

from the Isohyetal Map in Handbook Appendix E

Insert additional rows if needed to accommodate all DMAs draining to the BMP



BMP ID

BMP-1

Company Name: Date: 7/30/2018

Designed by: County/City Case No.:

Enter the area tributary to this feature AT= 3.8 acres

Enter VBMP determined from Section 2.1 of this Handbook VBMP= 3,600 ft3

Depth of Soil Filter Media Layer dS = 1.5 ft

Top Width of Bioretention Facility, excluding curb wT = 15.0 ft

Total Effective Depth, dE

dE = 1.30 ft

     dE =  [(0.3) x dS + (0.4) x 1] + 0.5 dE = 1.35 ft

AM = 2,763 ft
2

A= 4,448 ft
2

Minimum Required Length of Bioretention Facility, L L = 184.2 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: 

Legend:Bioretention Facility  - Design Procedure

ADKAN ENGINEERS

Casanova Halliday

Design Volume

Calculated Cells

Bioretention Facility Surface Area

Side Slopes in Bioretention Facility

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

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 



Date

D85= 0.53 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)

2-A 72,064.60 Roofs 1 0.89 64281.6

2-B 36,769.09 Concrete or Asphalt 1 0.89 32798

2-C 72,064.60
Ornamental 

Landscaping 
0.1 0.11 7960.1

2-D 4,874.69
Gravel or Class 2 

Permeable Base
0.1 0.11 538.4

2-E 11,913.79 Concrete or Asphalt 1 0.89 10627.1

2-F 21,467.50
Ornamental 

Landscaping 
0.1 0.11 2371.3

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

219154.27 118576.5 0.53 5237.1 6,298.50

Notes: 

Total

85th Percentile, 24-hour Rainfall Depth, 

from the Isohyetal Map in Handbook Appendix E

Insert additional rows if needed to accommodate all DMAs draining to the BMP

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 ADKAN ENGINEERS 7/30/2018

Designed by Casanova Halliday Case No

Company Project Number/Name TR 37593

BMP Identification

Drainage Management Area Tabulation

Design Rainfall Depth

BMP NAME / ID Basin 2

Must match Name/ID used on BMP Design Calculation Sheet



BMP ID

Basin 2

Company Name: Date: 7/30/2018

Designed by: County/City Case No.:

Enter the area tributary to this feature AT= 5.03 acres

Enter VBMP determined from Section 2.1 of this Handbook VBMP= 5,237 ft3

Depth of Soil Filter Media Layer dS = 1.5 ft

Top Width of Bioretention Facility, excluding curb wT = 15.0 ft

Total Effective Depth, dE

dE = 1.30 ft

     dE =  [(0.3) x dS + (0.4) x 1] + 0.5 dE = 1.35 ft

AM = 4,019 ft
2

A= 4,845 ft
2

Minimum Required Length of Bioretention Facility, L L = 267.9 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

ADKAN ENGINEERS

Casanova Halliday

Design Volume

Calculated Cells

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
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Date

D85= 0.53 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)

3-A 109,674.69 Roofs 1 0.89 97829.8

3-B 69,053.10 Concrete or Asphalt 1 0.89 61595.4

3-C 109,674.69
Ornamental 

Landscaping 
0.1 0.11 12114.4

3-D 9,371.85
Gravel or Class 2 

Permeable Base
0.1 0.11 1035.2

3-E 15,807.71 Concrete or Asphalt 1 0.89 14100.5

3-F 48,080.71
Ornamental 

Landscaping 
0.1 0.11 5310.9

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

361662.75 191986.2 0.53 8479.4 11,994.70

Notes: 

BMP Identification

Drainage Management Area Tabulation

Design Rainfall Depth

BMP NAME / ID Basin 3

Must match Name/ID used on BMP Design Calculation Sheet

Designed by Casanova Halliday Case No

Company Project Number/Name TR-37593

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 ADKAN ENGINEERS 7/31/2018

Total

85th Percentile, 24-hour Rainfall Depth, 

from the Isohyetal Map in Handbook Appendix E

Insert additional rows if needed to accommodate all DMAs draining to the BMP



BMP ID

Basin 3

Company Name: Date: 7/24/2018

Designed by: County/City Case No.:

Enter the area tributary to this feature AT= 8.65 acres

Enter VBMP determined from Section 2.1 of this Handbook VBMP= 8,479 ft3

Depth of Soil Filter Media Layer dS = 1.5 ft

Top Width of Bioretention Facility, excluding curb wT = 10.0 ft

Total Effective Depth, dE

dE = 1.28 ft

     dE =  [(0.3) x dS + (0.4) x 1] + 0.5 dE = 1.35 ft

AM = 6,625 ft
2

A= 9,372 ft
2

Minimum Required Length of Bioretention Facility, L L = 662.5 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

ADKAN ENGINEERS

Casanova Halliday

Design Volume

Calculated Cells

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 
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Appendix 7:  Hydromodification 
Supporting Detail Relating to Hydrologic Conditions of Concern 
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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. 
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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. 
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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/ 
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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 

 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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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 
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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 

 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.  
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Appendix 9:  O&M 
Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms 

 



WHEN RECORDED MAIL TO: 

 

City Clerk 

City of Riverside 

City Hall, 3900 Main Street 

Riverside, CA 92522 

 

Planning Case:  PXX-__ 

               

               

               

 

      For Recorder’s Office Use Only 

 

 

COVENANT AND AGREEMENT 

ESTABLISHING NOTIFICATION PROCESS AND RESPONSIBILITY FOR 

WATER QUALITY MANAGEMENT PLAN IMPLEMENTATION AND MAINTENANCE 

 

  THIS COVENANT AND AGREEMENT FOR WATER QUALITY 

MANAGEMENT PLAN IMPLEMENTATION AND MAINTENANCE is made and entered 

into this ______ day of __________________, 20__, by COASTAL COMMERCIAL 

PROPERTIES, with reference to the following facts: 

 

  A. Declarant is the fee owner of the real property (the "Property") situated in 

the City of Riverside, County of Riverside, State of California, and legally described in Exhibit 

“A”, which is attached hereto and incorporated within by reference.  

   

B. Declarant has applied to the City of Riverside (“City”) for ____________ 

TR. 37593                                                                                                                              ______ 

________________________________________________________________________.  

   

  C. As a condition of approval and prior to the map recordation and/or 

issuance of any permits, the City is requiring Declarant to execute and record an agreement 

stating that the future property owners shall be informed of the requirements to implement and 

maintain the Best Management Practices (“BMPs”) as described in the approved project specific 

Water Quality Management Plan.  

 

  D.   Declarant intends by this document to comply with the conditions imposed 

by the City and to impose upon the Property mutually beneficial restrictions, conditions, 

covenants and agreements for the benefit of Property. 

 

    NOW, THEREFORE, for the purposes of complying with the conditions imposed 

by the City of Riverside for the approval of Planning Case PXX-____, Declarant hereby declares 

that the Property is and hereafter shall be held, conveyed, transferred, mortgaged, encumbered, 

leased, rented, used, occupied, sold and improved subject to the following declarations, 

limitations, covenants, conditions, restrictions and easements, all of which are imposed as 
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equitable servitudes pursuant to a general plan for the development of the Property for the 

purpose of enhancing and protecting the value and attractiveness of the Property, and each Parcel 

thereof, in accordance with the plan for the improvement of the Property, and to comply with 

certain conditions imposed by the City for the approval of P__-____, and shall be binding and 

inure to the benefit of each successor and assignee in interest of each such party.  Any 

conveyance, transfer, sale, assignment, lease or sublease made by Declarant of a Parcel of the 

Property shall be and hereby is deemed to incorporate by reference all the provisions of the 

Covenant and Agreement including, but not limited to, all the covenants, conditions, restrictions, 

limitations, grants of easement, rights, rights-of-way, and equitable servitude contained herein. 

 

  1. This Covenant and Agreement hereby establishes a notification process 

for future individual property owners to ensure they are subject to and adhere to the Water 

Quality Management Plan implementation measures and that it shall be the responsibility of the 

Declarant, its heirs, successors and assigns to implement and maintain all Best Management 

Practices (BMPs) in good working order. 

  

  2. Declarant shall use its best efforts to diligently implement and maintain all 

BMPs in a manner assuring peak performance at all times.  All reasonable precautions shall be 

exercised by Declarant, its heirs, successors and assigns, in the removal and extraction of any 

material(s) from the BMPs and the ultimate disposal of the material(s) in a manner consistent 

with all relevant laws and regulations in effect at the time.  As may be requested from time to 

time by the City, Declarant, its heirs, successors and assigns shall provide the City with 

documentation identifying the material(s) removed, the quantity, and disposal destination. 

 

  3. In the event Declarant, or its heirs, successors or assigns, fails to undertake 

the maintenance  contemplated by this Covenant and Agreement within twenty-one (21) days of 

being given written notice by the City, or fails to complete any maintenance contemplated by this 

Covenant and Agreement with reasonable diligence, the City is hereby authorized to cause any 

maintenance necessary to be completed and charge the entire cost and expense to the Declarant 

or Declarant’s successors or assigns, including administrative costs, reasonable attorneys fees 

and interest thereon at the maximum rate authorized by the Civil Code from the date of the 

notice of expense until paid in full. As an additional remedy, the Public Works Director may 

withdraw any previous urban runoff-related approval with respect to the Property on which 

BMPs have been installed and/or implemented until such time as Declarant, its heirs, successors 

or assigns, repays to City its reasonable costs incurred in accordance with this paragraph. 

 

  4. Any person who now or hereafter owns or acquires any right, title or 

interest in or to any parcel of the Property shall be deemed to have consented and agreed to every 

covenant, condition, restriction and easement contained herein. 

 

  5. In addition, each of the provisions hereof shall operate as covenants 

running with the land for the benefit of the Property and each Parcel thereof and shall inure to the 

benefit of all owners of the Parcels thereof, their successors and assigns in interest, and shall 

apply to and bind each successive owner of each Parcel, their successors and assigns in interest. 

 



  

  6. The terms of this Covenant and Agreement may be enforced by the City, 

its successors or assigns, and by any owner, lessee or tenant of the Parcels of the Property.  

Should the City or any owner, lessee or tenant bring an action to enforce any of the terms of this 

Covenant and Agreement, the prevailing party shall be entitled to costs of suit including 

reasonable attorneys’ fees. 

 

  7. Subject to the prior written approval of the City by its Public Works 

Director, any provision contained herein may be terminated, modified or amended as to all of the 

Property or any portion thereof.  No such termination, modification or amendment shall be 

effective until there shall have been executed, acknowledged and recorded in the Office of the 

Recorder of Riverside County, California, an appropriate instrument evidencing the same 

including the consent thereto by the City. 

 

 

  IN WITNESS WHEREOF, Declarant has caused this Covenant and Agreement to 

be executed as of the day and year first written above. 
 

COASTAL COMMERCIAL PROPERTIES 

 

 

________________________________ 

Name: 

Title:  
 

 

 

 

___________________________________________ 

Name: 

Title: 

 

 

APPROVED AS TO FORM:    APPROVED AS TO CONTENT 

 

 

 

________________________________  _______________________________ 

Name:       Name: 

Deputy City Attorney     Public Works Department: 
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STATE OF ) 

) 

COUNTY OF    ) 

 

On _____________________________, before me, ____________________________, Notary 

Public, personally appeared _______________________________________________, who 

proved to me on the basis of satisfactory evidence, to be the person(s) whose name(s) is/are 

subscribed to the within instrument and acknowledged to me that he/she/they executed the same 

in his/her/their authorized capacity(ies), and that by his/her/their signature(s) on the instrument 

the person(s), or the entity upon behalf of which the person(s) acted, executed the instrument. 

 

I certify under PENALTY OF PERJURY under the laws of the State of ______________ that 

the foregoing paragraph is true and correct. 

 

WITNESS my hand and official seal. 

 

 

                                                                   (SEAL) 

Notary Public Signature 

 

 

STATE OF ) 

) 

COUNTY OF    ) 

 

On _____________________________, before me, ____________________________, Notary 

Public, personally appeared _______________________________________________, who 

proved to me on the basis of satisfactory evidence, to be the person(s) whose name(s) is/are 

subscribed to the within instrument and acknowledged to me that he/she/they executed the same 

in his/her/their authorized capacity(ies), and that by his/her/their signature(s) on the instrument 

the person(s), or the entity upon behalf of which the person(s) acted, executed the instrument. 

 

I certify under PENALTY OF PERJURY under the laws of the State of ______________ that 

the foregoing paragraph is true and correct. 

 

WITNESS my hand and official seal. 

 

 

                                                                   (SEAL) 

Notary Public Signature 
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       EXHIBIT “A” 

(Legal Description) 

 

REAL PROPERTY IN THE CITY OF RIVERSIDE, COUNTY OF RIVERSIDE, STATE OF CALIFORNIA, DESCRIBED 

AS FOLLOWS: 

Project Description for Tract 37593 

October 19, 2018 

APN(s): 266-100-010-0  

266-100-11-1 

266-140-001 

20.12 Acres 

The project is located in Riverside, CA; divided in two on either side of Wood Road, immediately south of 

Lurin Avenue. The project is a Private Residential Development. Proposing 90 lots in total, with 45 on both 

the western and eastern sides of Wood Road, and 3 open space lots. Two parks (open space lots) are also 

proposed for the project. Two bioretention basins are located behind the sidewalks along the western 

side of wood road, and a third bioretention basin is located on the eastern border of the site for water 

quality purposes. A 10’ wide horse trail easement is located along the eastern side of wood, designed to 

match horse trails in the surrounding area. 

 



  

EXHIBIT B 

(Map/Illustration) 



Operation and Maintenance Plan: 

I. BMP Site Maintenance Summary Form 

Date: Inspector Name: BMP: 

Maintenance Performed: 

Date: Inspector Name: BMP: 

Maintenance Performed: 

Date: Inspector Name: BMP: 

Maintenance Performed: 

Date: Inspector Name: Basin: 

Maintenance Performed: 

Date: Inspector Name: BMP: 

Maintenance Performed: 

Date: Inspector Name: BMP: 

Maintenance Performed: 

Date: Inspector Name: BMP: 

Maintenance Performed: 

Date: Inspector Name: BMP: 

Maintenance Performed: 

Date: Inspector Name: BMP: 

Maintenance Performed: 

Date: Inspector Name: BMP: 

Maintenance Performed: 

Date: Inspector Name: BMP: 

Maintenance Performed: 

Date: Inspector Name: BMP: 

Maintenance Performed: 

Date: Inspector Name: BMP: 

Maintenance Performed: 

Date: Inspector Name: BMP: 



Maintenance Performed: 

 

II. Updates, Revisions, and Errata 

III. Introduction 

a. This project is located just West and East of Wood Road, due South of Lurin Avenue in 

the City of Riverside.  The proposed is a residential area with two open space parks.   

IV. Responsibility for maintenance. 

a. General 

1. Coastal Commercial Properties 

2. Organization charts of maintenance function and location within overall 

organization. 

3. See attached for the Operation and Maintenance Agreement. 

4. Maintenance Funding 

a. Source of funds for maintenance 

b. Budget category or line item 

c. Description of procedure and process for ensuring adequate funding for 

maintenance 

b. Staff training program 

c. Records 

d. Safety 

V. Summary of Drainage Management Areas and Stormwater BMPs 

a. Drainage Areas 

1. Drawings delineating pervious and impervious areas 

2. Description of each DMA and corresponding BMP 

b. Structural Post-Construction BMPs 

1. Location and type for each 

2. General Description of each facility 

a. DMA and discharge routing 

b. BMP type and size 

c. Self-retaining areas (drawings that show self-retaining areas or areas addressed 

by LID principles that do not require specialized maintenance beyond that of 

typical landscape maintenance.) 

VI. Stormwater BMP Design Documentation 

a. As-built drawings of each Stormwater BMP 

b. Manufacturer’s data, manuals, and maintenance requirements for pumps, mechanical 

or electrical equipment and proprietary facilities. 

c. Specific operation and maintenance concerns and troubleshooting 

VII. Maintenance Schedule or Matrix 

a. Maintenance schedule for each facility with specific requirements for: 

1. Routine inspection and maintenance 

2. Annual inspection and maintenance 

3. Inspection and maintenance after major storms 

b. Service agreement information 
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Appendix 10:  Educational Materials 
BMP Fact Sheets, Maintenance Guidelines and Other End-User BMP Information 
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3.5  Bioretention Facility 
 

 
Description 
Bioretention  Facilities  are  shallow,  vegetated  basins  underlain  by  an  engineered  soil media. 
Healthy plant and biological activity in the root zone maintain and renew the macro‐pore space 
in  the  soil  and  maximize  plant  uptake  of  pollutants  and  runoff.  This  keeps  the  Best 
Management Practice  (BMP)  from becoming  clogged  and  allows more of  the  soil  column  to 
function as both a sponge (retaining water) and a highly effective and self‐maintaining biofilter. 
In  most  cases,  the  bottom  of  a  Bioretention  Facility  is  unlined,  which  also  provides  an 
opportunity for infiltration to the extent the underlying onsite soil can accommodate. When the 
infiltration  rate  of  the  underlying  soil  is  exceeded,  fully  biotreated  flows  are  discharged  via 
underdrains.  Bioretention  Facilities  therefore  will  inherently  achieve  the maximum  feasible 
level  of  infiltration  and  evapotranspiration  and  achieve  the  minimum  feasible  (but  highly 
biotreated) discharge to the storm drain system. 
 
Siting Considerations 
These facilities work best when they are designed in a relatively level area. Unlike other BMPs, 
Bioretention Facilities can be used in smaller landscaped spaces on the site, such as: 

 Parking islands  
 Medians 
 Site entrances 

Landscaped  areas  on  the  site  (such  as  may  otherwise  be  required  through  minimum 
landscaping  ordinances),  can  often  be  designed  as  Bioretention  Facilities.  This  can  be 
accomplished by: 
 

 Depressing landscaped areas below adjacent impervious surfaces, rather than elevating 
those areas 

 Grading the site to direct runoff from those  impervious surfaces  into the Bioretention 
Facility, rather than away from the landscaping 

 Sizing  and  designing  the  depressed  landscaped  area  as  a  Bioretention  Facility  as 
described in this Fact Sheet 
 

Type of BMP  LID – Bioretention

Treatment Mechanisms  Infiltration, Evapotranspiration, Evaporation, Biofiltration 

Maximum Drainage Area  This BMP is intended to be integrated into a project’s landscaped area in a 
distributed manner. Typically, contributing drainage areas to Bioretention 
Facilities range from less than 1 acre to a maximum of around 10 acres. 

Other Names  Rain Garden, Bioretention Cell, Bioretention Basin, Biofiltration Basin, 
Landscaped Filter Basin, Porous Landscape Detention 
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Bioretention Facilities should however not be used downstream of areas where large amounts 
of  sediment  can  clog  the  system.  Placing  a  Bioretention  Facility  at  the  toe  of  a  steep  slope 
should also be avoided due to the potential for clogging the engineered soil media with erosion 
from the slope, as well as the potential for damaging the vegetation. 
  
Design and Sizing Criteria  
The recommended cross section necessary for a Bioretention Facility includes:  
 

 Vegetated area  
 18' minimum depth of engineered soil media   
 12' minimum gravel  layer depth with 6' perforated pipes  (added  flow control  features 

such as orifice plates may be required to mitigate for HCOC conditions) 

 
 
While  the  18‐inch minimum  engineered  soil media  depth  can  be  used  in  some  cases,  it  is 
recommended to use 24 inches or a preferred 36 inches to provide an adequate root zone for 
the  chosen plant palate.  Such a design also provides  for  improved  removal effectiveness  for 
nutrients.  The  recommended  ponding  depth  inside  of  a  Bioretention  Facility  is  6  inches; 
measured from the flat bottom surface to the top of the water surface as shown in Figure 1.  
 
Because this BMP is filled with an engineered soil media, pore space in the soil and gravel layer 
is assumed to provide storage volume. However, several considerations must be noted: 
 

 Surcharge storage above  the soil surface  (6  inches)  is  important  to assure  that design 
flows do not bypass the BMP when runoff exceeds the soil’s absorption rate.  

 In cases where the Bioretention Facility contains engineered soil media deeper than 36 
inches, the pore space within the engineered soil media can only be counted to the 36‐
inch depth.  

 A  maximum  of  30  percent  pore  space  can  be  used  for  the  soil  media  whereas  a 
maximum of 40 percent pore space can be use for the gravel layer. 

 

Figure 1: Standard Layout for a Bioretention Facility 
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Engineered Soil Media Requirements 
The engineered soil media shall be comprised of 85 percent mineral component and 15 percent 
organic component, by volume, drum mixed prior to placement. The mineral component shall 
be a Class A sandy  loam topsoil that meets the range specified  in Table 1 below. The organic 
component shall be nitrogen stabilized compost1, such that nitrogen does not  leach  from the 
media. 

Table 1: Mineral Component Range Requirements 

Percent Range  Component 

70‐80  Sand 
15‐20  Silt 
5‐10  Clay 

The trip ticket, or certificate of compliance, shall be made available to the  inspector to prove 
the engineered mix meets this specification. 
 
Vegetation Requirements  
Vegetative  cover  is  important  to minimize  erosion  and  ensure  that  treatment  occurs  in  the 
Bioretention  Facility.  The  area  should  be  designed  for  at  least  70  percent mature  coverage 
throughout  the  Bioretention  Facility.  To  prevent  the  BMP  from  being  used  as  walkways, 
Bioretention  Facilities  shall  be  planted  with  a  combination  of  small  trees,  densely  planted 
shrubs, and natural grasses. Grasses shall be native or ornamental; preferably ones that do not 
need to be mowed. The application of fertilizers and pesticides should be minimal. To maintain 
oxygen  levels  for  the vegetation and promote biodegradation,  it  is  important  that vegetation 
not be  completely  submerged  for  any extended period of  time.  Therefore,  a maximum of 6 
inches of ponded water shall be used in the design to ensure that plants within the Bioretention 
Facility remain healthy.  
 
A 2 to 3‐inch layer of standard shredded aged hardwood mulch shall be placed as the top layer 
inside  the  Bioretention  Facility.  The  6‐inch  ponding  depth  shown  in  Figure  1  above  shall  be 
measured from the top surface of the 2 to 3‐inch mulch layer. 
 
Curb Cuts 
To allow water to flow  into the Bioretention Facility, 1‐foot‐wide (minimum) curb cuts should 
be placed approximately every 10 feet around the perimeter of the Bioretention Facility. Figure 
2 shows a curb cut  in a Bioretention Facility. Curb cut flow  lines must be at or above the VBMP 
water surface level.  
 

                                                 
1 For more information on compost, visit the US Composting Council website at: http://compostingcouncil.org/ 
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Figure 2: Curb Cut located in a Bioretention Facility 

 
To reduce erosion, a gravel pad shall be placed 
at  each  inlet point  to  the Bioretention  Facility. 
The gravel should be 1‐  to 1.5‐inch diameter  in 
size.  The  gravel  should  overlap  the  curb  cut 
opening a minimum of 6  inches. The gravel pad 
inside  the  Bioretention  Facility  should  be  flush 
with  the  finished  surface  at  the  curb  cut  and 
extend to the bottom of the slope.  
 
In addition, place an apron of stone or concrete, 
a  foot  square  or  larger,  inside  each  inlet  to 
prevent  vegetation  from  growing  up  and 
blocking the inlet.  See Figure 3. 

 
 
Terracing the Landscaped Filter Basin 
It is recommended that Bioretention Facilities be level. In the event the facility site slopes and 
lacks proper design, water would fill the lowest point of the BMP and then discharge from the 
basin without  being  treated.  To  ensure  that  the water will  be  held within  the  Bioretention 
Facility on sloped sites, the BMP must be terraced with nonporous check dams to provide the 
required storage and treatment capacity.  
The terraced version of this BMP shall be used on non‐flat sites with no more than a 3 percent 
slope. The surcharge depth cannot exceed 0.5 feet, and side slopes shall not exceed 4:1. Table 2 
below shows the spacing of the check dams, and slopes shall be rounded up (i.e., 2.5 percent 
slope shall use 10' spacing for check dams). 
 

Table 2: Check Dam Spacing 

6” Check Dam Spacing 

Slope  Spacing 

1%  25' 

2%  15' 

3%  10' 

Figure 3: Apron located in a Bioretention Facility 
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Roof Runoff 
Roof downspouts may be directed  towards Bioretention Facilities. However,  the downspouts 
must discharge onto a concrete splash block to protect the Bioretention Facility from erosion. 
Retaining Walls 
It  is recommended that Retaining Wall Type 1A, per Caltrans Standard B3‐3 or equivalent, be 
constructed around the entire perimeter of the Bioretention Facility. This practice will protect 
the sides of  the Bioretention Facility  from collapsing during construction and maintenance or 
from high service loads adjacent to the BMP. Where such service loads would not exist adjacent 
to the BMP, an engineered alternative may be used if signed by a licensed civil engineer. 
 

Side Slope Requirements 
 
Bioretention Facilities Requiring Side Slopes 
The  design  should  assure  that  the  Bioretention  Facility  does  not  present  a  tripping  hazard. 
Bioretention Facilities proposed near pedestrian areas, such as areas parallel to parking spaces 
or along a walkway, must have a gentle slope to the bottom of the facility. Side slopes inside of 
a Bioretention Facility shall be 4:1. A typical cross section for the Bioretention Facility is shown 
in Figure 1. 
 

Bioretention Facilities Not Requiring Side Slopes 
Where cars park perpendicular  to  the Bioretention Facility, side slopes are not required. A 6‐
inch maximum drop may be used, and the Bioretention Facility must be planted with trees and 
shrubs to prevent pedestrian access. In this case, a curb is not placed around the Bioretention 
Facility,  
but wheel  stops  shall be used  to prevent vehicles  from entering  the Bioretention Facility, as 
shown in Figure 4. 

 
   

Figure 4: Bioretention Facility Layout without Side Slopes 
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Planter Boxes 
Bioretention Facilities can also be placed above ground as planter boxes. Planter boxes must 
have a minimum width of 2 feet, a maximum surcharge depth of 6  inches, and no side slopes 
are necessary. Planter boxes must be constructed so as to ensure that the top surface of the 
engineered  soil media will  remain  level.  This  option may  be  constructed  of  concrete,  brick, 
stone  or  other  stable  materials  that  will  not  warp  or  bend.  Chemically  treated  wood  or 
galvanized steel, which has the ability to contaminate stormwater, should not be used. Planter 
boxes must be  lined with an  impermeable  liner on all sides,  including the bottom. Due to the 
impermeable liner, the inside bottom of the planter box shall be designed and constructed with 
a cross fall, directing treated flows within the subdrain  layer toward the point where subdrain 
exits  the planter box, and subdrains shall be oriented with drain holes oriented down. These 
provisions will help avoid excessive stagnant water within the gravel underdrain  layer. Similar 
to  the  in‐ground  Bioretention  Facility  versions,  this  BMP  benefits  from  healthy  plants  and 
biological activity in the root zone. Planter boxes should be planted with appropriately selected 
vegetation. 

 
Figure 5: Planter Box 
Source: LA Team Effort 

Overflow 
An overflow  route  is needed  in  the Bioretention Facility design  to bypass  stored  runoff  from 
storm events larger than VBMP or in the event of facility or subdrain clogging. Overflow systems 
must connect to an acceptable discharge point, such as a downstream conveyance system as 
shown in Figure 1 and Figure 4. The inlet to the overflow structure shall be elevated inside the 
Bioretention Facility to be flush with the ponding surface for the design capture volume (VBMP) 
as  shown  in  Figure  4.  This will  allow  the  design  capture  volume  to  be  fully  treated  by  the 
Bioretention Facility, and for  larger events to safely be conveyed to downstream systems. The 
overflow inlet shall not be located in the entrance of a Bioretention Facility, as shown in Figure 
6.  
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Underdrain Gravel and Pipes 
An underdrain gravel layer and pipes shall be provided in accordance with Appendix B – 
Underdrains. 
 

 
Figure 6: Incorrect Placement of an Overflow Inlet. 

 

 

Inspection and Maintenance Schedule 
The Bioretention Facility area  shall be  inspected  for erosion, dead vegetation,  soggy  soils, or 
standing  water.  The  use  of  fertilizers  and  pesticides  on  the  plants  inside  the  Bioretention 
Facility should be minimized. 
 

Schedule  Activity 

Ongoing 

 Keep adjacent landscape areas maintained. Remove clippings from 
landscape maintenance activities. 

 Remove trash and debris 
 Replace damaged grass and/or plants 
 Replace surface mulch layer as needed to maintain a 2‐3 inch soil 

cover. 
After storm events   Inspect areas for ponding 

Annually   Inspect/clean inlets and outlets 
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Bioretention Facility Design Procedure 
 
1) Enter the area tributary, AT, to the Bioretention Facility.  

 
2) Enter the Design Volume, VBMP, determined from Section 2.1 of this Handbook. 

 
3) Select the type of design used. There are two types of Bioretention Facility designs: the 

standard design used  for most project sites that  include side slopes, and the modified 
design  used  when  the  BMP  is  located  perpendicular  to  the  parking  spaces  or  with 
planter boxes that do not use side slopes.  
 

4) Enter  the  depth  of  the  engineered  soil  media,  dS.  The  minimum  depth  for  the 
engineered soil media can be 18' in limited cases, but it is recommended to use 24' or a 
preferred 36' to provide an adequate root zone for the chosen plant palette. Engineered 
soil media deeper than 36' will only get credit for the pore space in the first 36'. 
 

5) Enter the top width of the Bioretention Facility. 
 

6) Calculate  the  total effective depth, dE, within  the Bioretention  Facility. The maximum 
allowable pore space of the soil media is 30% while the maximum allowable pore space 
for the gravel layer is 40%.  Gravel layer deeper than 12' will only get credit for the pore 
space in the first 12'. 

 
a. For the design with side slopes the following equation shall be used to determine 

the total effective depth. Where, dP is the depth of ponding within the basin. 

d ft
0.3 w ft d ft 4 d ft 0.4	 	1 ft d ft 4d ft w ft 8d ft

w ft
 

This above equation can be simplified  if the maximum ponding depth of 0.5’  is 
used. The equation below  is used on  the worksheet  to  find  the minimum area 
required for the Bioretention Facility: 

d ft 0.3 d ft 	0.4	x	1 ft
0.7	 ft
w ft

0.5 ft  
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b. For  the  design  without  side  slopes  the  following  equation  shall  be  used  to 

determine the total effective depth: 
d ft d ft 0.3 d ft 	 0.4 	 1 ft  

 
The equation below, using  the maximum ponding depth of 0.5',  is used on  the 
worksheet to find the minimum area required for the Bioretention Facility: 

 
d ft 0.5	 ft 0.3 d ft 	 0.4 	 1 ft  

 
7) Calculate the minimum surface area, AM, required for the Bioretention Facility. This does 

not include the curb surrounding the Bioretention Facility or side slopes. 
 

A ft
V ft
d 	 ft

 

 
8) Enter the proposed surface area.   This area shall not be  less than the minimum required 

surface area. 
 

9) Verify  that  side  slopes  are  no  steeper  than  4:1  in  the  standard  design,  and  are  not 
required in the modified design. 
 

10) Provide  the  diameter, minimum  6  inches,  of  the  perforated  underdrain  used  in  the 
Bioretention  Facility.  See  Appendix  B  for  specific  information  regarding  perforated 
pipes. 

 
11) Provide  the  slope of  the  site  around  the Bioretention  Facility,  if used.  The maximum 

slope is 3 percent for a standard design.  
 
12) Provide the check dam spacing, if the site around the Bioretention Facility is sloped.  

 
13) Describe the vegetation used within the Bioretention Facility. 
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○ Materials and Waste Management

Definition and 
Purpose 

Devices used at storm drain inlets that are subject to runoff from construction 
activities to detain and/or to filter sediment-laden runoff to allow sediment to 
settle and/or to filter sediment prior to discharge into storm drainage systems or 
watercourses. 
 

Appropriate 
Applications 

■ Where ponding will not encroach into highway traffic. 

■ Where sediment laden surface runoff may enter an inlet. 

■ Where disturbed drainage areas have not yet been permanently stabilized. 

■ Where the drainage area is 0.4 ha (1 ac) or less. 

■ Appropriate during wet and snow-melt seasons. 

Limitations ■ Requires an adequate area for water to pond without encroaching upon 
traveled way and should not present itself to be an obstacle to oncoming 
traffic.  

■ May require other methods of temporary protection to prevent sediment-laden 
storm water and non-storm water discharges from entering the storm drain 
system. 

■ Sediment removal may be difficult in high flow conditions or if runoff is 
heavily sediment laden.  If high flow conditions are expected, use other on-
site sediment trapping techniques (e.g. check dams)  in conjunction with inlet 
protection. 

■ Frequent maintenance is required. 

■ For drainage areas larger than 0.4 ha (1 ac), runoff shall be routed to a 
sediment trapping device designed for larger flows.  See BMPs SC-2, 
“Sediment/Desilting Basin,” and SC-3 “Sediment Trap.” 



Storm Drain Inlet Protection SC-10  
 

■ Filter fabric fence inlet protection is appropriate in open areas that are subject 
to sheet flow and for flows not exceeding 0.014 m3/s (0.5 cfs). 

■ Gravel bag barriers for inlet protection are applicable when sheet flows or 
concentrated flows exceed 0.014 m3/s (0.5 cfs), and it is necessary to allow 
for overtopping to prevent flooding. 

■ Fiber rolls and foam barriers are not appropriate for locations where they 
cannot be properly anchored to the surface. 

■ Excavated drop inlet sediment traps are appropriate where relatively heavy 
flows are expected and overflow capability is needed. 

Standards and 
Specifications 

Identify existing and/or planned storm drain inlets that have the potential to 
receive sediment-laden surface runoff.  Determine if storm drain inlet protection 
is needed, and which method to use. 

Methods and Installation 

■ DI Protection Type 1 - Filter Fabric Fence - The filter fabric fence (Type 1) 
protection is illustrated on Page 5.  Similar to constructing a silt fence.  See 
BMP SC-1, “Silt Fence.”  Do not place filter fabric underneath the inlet grate 
since the collected sediment may fall into the drain inlet when the fabric is 
removed or replaced. 

■ DI Protection Type 2 - Excavated Drop Inlet Sediment Trap - The excavated 
drop inlet sediment trap (Type 2) is illustrated in Page 6.  Similar to 
constructing a temporary silt fence, See BMP SC-1, “Silt Fence.”  Size 
excavated trap to provide a minimum storage capacity calculated at the rate of 
130 m3/ha (67 yd3/ac) of drainage area. 

■ DI Protection Type 3 – Gravel bag - The gravel bag barrier (Type 3) is 
illustrated in Page 7.  Flow from a severe storm shall not overtop the curb.  In 
areas of high clay and silts, use filter fabric and gravel as additional filter 
media.  Construct gravel bags in accordance with BMP SC-6, “Gravel Bag 
Berm.”  Gravel bags shall be used due to their high permeability. 

■ DI Protection Type 4 – Foam Barriers and Fiber Rolls – Foam barrier or 
fiber roll (Type 4) is placed around the inlet and keyed and anchored to the 
surface.  Foam barriers and fiber rolls are intended for use as inlet protection 
where the area around the inlet is unpaved and the foam barrier or fiber roll 
can be secured to the surface.  RE or Construction Storm Water Coordinator 
approval is required. 

Maintenance and 
Inspection 

General 

■ Inspect all inlet protection devices before and after every rainfall event, and 
weekly during the rest of the rainy season.  During extended rainfall events, 
inspect inlet protection devices at least once every 24 hours. 
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■ Inspect the storm drain inlet after severe storms in the rainy season to check 
for bypassed material. 

■ Remove all inlet protection devices within thirty days after the site is 
stabilized, or when the inlet protection is no longer needed. 

− Bring the disturbed area to final grade and smooth and compact it.  
Appropriately stabilize all bare areas around the inlet. 

− Clean and re-grade area around the inlet and clean the inside of the storm 
drain inlet as it must be free of sediment and debris at the time of final 
inspection. 

Requirements by Method 

■ Type 1 - Filter Fabric Fence 

− This method shall be used for drain inlets requiring protection in areas 
where finished grade is established and erosion control seeding has been 
applied or is pending. 

− Make sure the stakes are securely driven in the ground and are 
structurally sound (i.e., not bent, cracked, or splintered, and are 
reasonably perpendicular to the ground).  Replace damaged stakes. 

− Replace or clean the fabric when the fabric becomes clogged with 
sediment.  Make sure the fabric does not have any holes or tears.  Repair 
or replace fabric as needed or as directed by the RE. 

− At a minimum, remove the sediment behind the fabric fence when 
accumulation reaches one-third the height of the fence or barrier height.  
Removed sediment shall be incorporated in the project at locations 
designated by the RE or disposed of outside the highway right-of-way in 
conformance with the Standard Specifications Section 7-1.13. 

■ Type 2 – Excavated Drop Inlet Sediment Trap 

− This method may be used for drain inlets requiring protection in areas 
that have been cleared and grubbed, and where exposed soil areas are 
subject to grading. 

− Remove sediment from basin when the volume of the basin has been 
reduced by one-half. 

■ Type 3 - Gravel Bag Barrier 

− This method may be used for drain inlets surrounded by AC or paved 
surfaces. 

− Inspect bags for holes, gashes, and snags. 
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− Check gravel bags for proper arrangement and displacement.  Remove the 
sediment behind the barrier when it reaches one-third the height of the 
barrier.  Removed sediment shall be incorporated in the project at 
locations designated by the RE or disposed of outside the highway right-
of-way in conformance with the Standard Specifications Section 7-1.13. 

■ Type 4 Foam Barriers and Fiber Rolls  

− This method may be used for drain inlets requiring protection in areas 
that have been cleared and grubbed, and where exposed soil areas subject 
to grading.  RE or Construction Storm Coordinator approval is required. 

− Check foam barrier or fiber roll for proper arrangement and displacement.  
Remove the sediment behind the barrier when it reaches one-third the 
height of the barrier.  Removed sediment shall be incorporated in the 
project at locations designated by the RE or disposed of outside the 
highway right-of-way in conformance with the Standard Specifications. 
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DI PROTECTION TYPE 3 

TYPICAL PROTECTION FOR INLET WITH SINGLE FLOW DIRECTION 

TYPICAL PROTECTION FOR INLET WITH OPPOSING FLOW DIRECTIONS 
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Spill Prevention, Control & Cleanup SC-11 

Photo Credit:  Geoff Brosseau

Objectives 

 Cover 

 Contain 

 Educate 

 Reduce/Minimize 

 Product Substitution 

 

Targeted Constituents 

Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 
 

 

Description 
Many activities that occur at an industrial or commercial site 
have the potential to cause accidental or illegal spills.  
Preparation for accidental or illegal spills, with proper training 
and reporting systems implemented, can minimize the discharge 
of pollutants to the environment. 

Spills and leaks are one of the largest contributors of stormwater 
pollutants.  Spill prevention and control plans are applicable to 
any site at which hazardous materials are stored or used.  An 
effective plan should have spill prevention and response 
procedures that identify potential spill areas, specify material 
handling procedures, describe spill response procedures, and 
provide spill clean-up equipment.  The plan should take steps to 
identify and characterize potential spills, eliminate and reduce 
spill potential, respond to spills when they occur in an effort to 
prevent pollutants from entering the stormwater drainage 
system, and train personnel to prevent and control future spills. 

Approach 
Pollution Prevention 
 Develop procedures to prevent/mitigate spills to storm drain 

systems.  Develop and standardize reporting procedures, 
containment, storage, and disposal activities, documentation, 
and follow-up procedures. 

 Develop a Spill Prevention Control and Countermeasure 
(SPCC) Plan.  The plan should include: 
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SC-11 Spill Prevention, Control & Cleanup 

- Description of the facility, owner and address, activities and chemicals present 

- Facility map 

- Notification and evacuation procedures 

- Cleanup instructions 

- Identification of responsible departments 

- Identify key spill response personnel 

 Recycle, reclaim, or reuse materials whenever possible.  This will reduce the amount of 
process materials that are brought into the facility. 

Suggested Protocols (including equipment needs) 
Spill Prevention 
 Develop procedures to prevent/mitigate spills to storm drain systems.  Develop and 

standardize reporting procedures, containment, storage, and disposal activities, 
documentation, and follow-up procedures. 

 If consistent illegal dumping is observed at the facility: 

- Post “No Dumping” signs with a phone number for reporting illegal dumping and 
disposal.  Signs should also indicate fines and penalties applicable for illegal dumping. 

- Landscaping and beautification efforts may also discourage illegal dumping. 

- Bright lighting and/or entrance barriers may also be needed to discourage illegal 
dumping. 

 Store and contain liquid materials in such a manner that if the tank is ruptured, the contents 
will not discharge, flow, or be washed into the storm drainage system, surface waters, or 
groundwater. 

 If the liquid is oil, gas, or other material that separates from and floats on water, install a 
spill control device (such as a tee section) in the catch basins that collects runoff from the 
storage tank area. 

 Routine maintenance: 

- Place drip pans or absorbent materials beneath all mounted taps, and at all potential 
drip and spill locations during filling and unloading of tanks. Any collected liquids or 
soiled absorbent materials must be reused/recycled or properly disposed. 

- Store and maintain appropriate spill cleanup materials in a location known to all near 
the tank storage area; and ensure that employees are familiar with the site’s spill control 
plan and/or proper spill cleanup procedures. 

- Sweep and clean the storage area monthly if it is paved, do not hose down the area to a 
storm drain. 
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Spill Prevention, Control & Cleanup SC-11 

- Check tanks (and any containment sumps) daily for leaks and spills.  Replace tanks that 
are leaking, corroded, or otherwise deteriorating with tanks in good condition.  Collect 
all spilled liquids and properly dispose of them. 

 Label all containers according to their contents (e.g., solvent, gasoline). 

 Label hazardous substances regarding the potential hazard (corrosive, radioactive, 
flammable, explosive, poisonous). 

 Prominently display required labels on transported hazardous and toxic materials (per US 
DOT regulations). 

 Identify key spill response personnel. 

Spill Control and Cleanup Activities 
 Follow the Spill Prevention Control and Countermeasure Plan.   

 Clean up leaks and spills immediately. 

 Place a stockpile of spill cleanup materials where it will be readily accessible (e.g., near 
storage and maintenance areas). 

 On paved surfaces, clean up spills with as little water as possible.  Use a rag for small spills, a 
damp mop for general cleanup, and absorbent material for larger spills.  If the spilled 
material is hazardous, then the used cleanup materials are also hazardous and must be sent 
to a certified laundry (rags) or disposed of as hazardous waste.  Physical methods for the 
cleanup of dry chemicals include the use of brooms, shovels, sweepers, or plows. 

 Never hose down or bury dry material spills.  Sweep up the material and dispose of properly. 

 Chemical cleanups of material can be achieved with the use of adsorbents, gels, and foams.  
Use adsorbent materials on small spills rather than hosing down the spill.  Remove the 
adsorbent materials promptly and dispose of properly. 

 For larger spills, a private spill cleanup company or Hazmat team may be necessary. 

Reporting 
 Report spills that pose an immediate threat to human health or the environment to the 

Regional Water Quality Control Board. 

 Federal regulations require that any oil spill into a water body or onto an adjoining shoreline 
be reported to the National Response Center (NRC) at 800-424-8802 (24 hour). 

 Report spills to local agencies, such as the fire department; they can assist in cleanup. 

 Establish a system for tracking incidents.  The system should be designed to identify the 
following: 

- Types and quantities (in some cases) of wastes 

- Patterns in time of occurrence (time of day/night, month, or year) 
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- Mode of dumping (abandoned containers, “midnight dumping” from moving vehicles, 
direct dumping of materials, accidents/spills) 

- Responsible parties 

Training 
 Educate employees about spill prevention and cleanup. 

 Well-trained employees can reduce human errors that lead to accidental releases or spills: 

- The employee should have the tools and knowledge to immediately begin cleaning up a 
spill should one occur. 

- Employees should be familiar with the Spill Prevention Control and Countermeasure 
Plan. 

 Employees should be educated about aboveground storage tank requirements.  Employees 
responsible for aboveground storage tanks and liquid transfers should be thoroughly 
familiar with the Spill Prevention Control and Countermeasure Plan and the plan should be 
readily available. 

 Train employees to recognize and report illegal dumping incidents. 

Other Considerations (Limitations and Regulations) 
 State regulations exist for facilities with a storage capacity of 10,000 gallons or more of 

petroleum to prepare a Spill Prevention Control and Countermeasure (SPCC) Plan (Health & 
Safety Code Chapter 6.67). 

 State regulations also exist for storage of hazardous materials (Health & Safety Code Chapter 
6.95), including the preparation of area and business plans for emergency response to the 
releases or threatened releases. 

 Consider requiring smaller secondary containment areas (less than 200 sq. ft.) to be 
connected to the sanitary sewer, prohibiting any hard connections to the storm drain. 

Requirements 
Costs (including capital and operation & maintenance) 
 Will vary depending on the size of the facility and the necessary controls. 

 Prevention of leaks and spills is inexpensive.  Treatment and/or disposal of contaminated 
soil or water can be quite expensive. 

Maintenance (including administrative and staffing) 
 This BMP has no major administrative or staffing requirements.  However, extra time is 

needed to properly handle and dispose of spills, which results in increased labor costs. 
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Supplemental Information 
Further Detail of the BMP 
Reporting 
Record keeping and internal reporting represent good operating practices because they can 
increase the efficiency of the facility and the effectiveness of BMPs.  A good record keeping 
system helps the facility minimize incident recurrence, correctly respond with appropriate 
cleanup activities, and comply with legal requirements.  A record keeping and reporting system 
should be set up for documenting spills, leaks, and other discharges, including discharges of 
hazardous substances in reportable quantities.  Incident records describe the quality and 
quantity of non-stormwater discharges to the storm sewer.  These records should contain the 
following information: 

 Date and time of the incident 

 Weather conditions 

 Duration of the spill/leak/discharge 

 Cause of the spill/leak/discharge 

 Response procedures implemented 

 Persons notified 

 Environmental problems associated with the spill/leak/discharge 

Separate record keeping systems should be established to document housekeeping and 
preventive maintenance inspections, and training activities.  All housekeeping and preventive 
maintenance inspections should be documented.  Inspection documentation should contain the 
following information: 

 The date and time the inspection was performed 

 Name of the inspector 

 Items inspected 

 Problems noted 

 Corrective action required 

 Date corrective action was taken 

Other means to document and record inspection results are field notes, timed and dated 
photographs, videotapes, and drawings and maps. 

Aboveground Tank Leak and Spill Control 
Accidental releases of materials from aboveground liquid storage tanks present the potential for 
contaminating stormwater with many different pollutants. Materials spilled, leaked, or lost from 

January 2003 California Stormwater BMP Handbook 5 of 9 
 Industrial and Commercial 
 www.cabmphandbooks.com 



SC-11 Spill Prevention, Control & Cleanup 

tanks may accumulate in soils or on impervious surfaces and be carried away by stormwater 
runoff. 

The most common causes of unintentional releases are: 

 Installation problems 

 Failure of piping systems (pipes, pumps, flanges, couplings, hoses, and valves) 

 External corrosion and structural failure 

 Spills and overfills due to operator error 

 Leaks during pumping of liquids or gases from truck or rail car to a storage tank or vice versa 

Storage of reactive, ignitable, or flammable liquids should comply with the Uniform Fire Code 
and the National Electric Code. Practices listed below should be employed to enhance the code 
requirements: 

 Tanks should be placed in a designated area. 

 Tanks located in areas where firearms are discharged should be encapsulated in concrete or 
the equivalent. 

 Designated areas should be impervious and paved with Portland cement concrete, free of 
cracks and gaps, in order to contain leaks and spills. 

 Liquid materials should be stored in UL approved double walled tanks or surrounded by a 
curb or dike to provide the volume to contain 10 percent of the volume of all of the 
containers or 110 percent of the volume of the largest container, whichever is greater.  The 
area inside the curb should slope to a drain. 

 For used oil or dangerous waste, a dead-end sump should be installed in the drain. 

 All other liquids should be drained to the sanitary sewer if available. The drain must have a 
positive control such as a lock, valve, or plug to prevent release of contaminated liquids. 

 Accumulated stormwater in petroleum storage areas should be passed through an oil/water 
separator. 

Maintenance is critical to preventing leaks and spills.  Conduct routine inspections and: 

 Check for external corrosion and structural failure. 

 Check for spills and overfills due to operator error. 

 Check for failure of piping system (pipes, pumps, flanger, coupling, hoses, and valves). 

 Check for leaks or spills during pumping of liquids or gases from truck or rail car to a storage 
facility or vice versa. 
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 Visually inspect new tank or container installation for loose fittings, poor welding, and 
improper or poorly fitted gaskets. 

 Inspect tank foundations, connections, coatings, and tank walls and piping system.  Look for 
corrosion, leaks, cracks, scratches, and other physical damage that may weaken the tank or 
container system. 

 Frequently relocate accumulated stormwater during the wet season. 

 Periodically conduct integrity testing by a qualified professional. 

Vehicle Leak and Spill Control 
Major spills on roadways and other public areas are generally handled by highly trained Hazmat 
teams from local fire departments or environmental health departments.  The measures listed 
below pertain to leaks and smaller spills at vehicle maintenance shops. 

In addition to implementing the spill prevention, control, and clean up practices above, use the 
following measures related to specific activities: 

Vehicle and Equipment Maintenance 
 Perform all vehicle fluid removal or changing inside or under cover to prevent the run-on of 

stormwater and the runoff of spills. 

 Regularly inspect vehicles and equipment for leaks, and repair immediately. 

 Check incoming vehicles and equipment (including delivery trucks, and employee and 
subcontractor vehicles) for leaking oil and fluids. Do not allow leaking vehicles or equipment 
onsite. 

 Always use secondary containment, such as a drain pan or drop cloth, to catch spills or leaks 
when removing or changing fluids. 

 Immediately drain all fluids from wrecked vehicles. 

 Store wrecked vehicles or damaged equipment under cover. 

 Place drip pans or absorbent materials under heavy equipment when not in use. 

 Use adsorbent materials on small spills rather than hosing down the spill. 

 Remove the adsorbent materials promptly and dispose of properly. 

 Promptly transfer used fluids to the proper waste or recycling drums. Don’t leave full drip 
pans or other open containers lying around. 

 Oil filters disposed of in trashcans or dumpsters can leak oil and contaminate stormwater.  
Place the oil filter in a funnel over a waste oil recycling drum to drain excess oil before 
disposal.  Oil filters can also be recycled.  Ask your oil supplier or recycler about recycling oil 
filters. 
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 Store cracked batteries in a non-leaking secondary container.  Do this with all cracked 
batteries, even if you think all the acid has drained out. If you drop a battery, treat it as if it is 
cracked.  Put it into the containment area until you are sure it is not leaking. 

Vehicle and Equipment Fueling 
 Design the fueling area to prevent the run-on of stormwater and the runoff of spills: 

- Cover fueling area if possible. 

- Use a perimeter drain or slope pavement inward with drainage to a sump. 

- Pave fueling area with concrete rather than asphalt. 

 If dead-end sump is not used to collect spills, install an oil/water separator. 

 Install vapor recovery nozzles to help control drips as well as air pollution. 

 Discourage “topping-off’ of fuel tanks. 

 Use secondary containment when transferring fuel from the tank truck to the fuel tank. 

 Use adsorbent materials on small spills and general cleaning rather than hosing down the 
area. Remove the adsorbent materials promptly. 

 Carry out all Federal and State requirements regarding underground storage tanks, or install 
above ground tanks. 

 Do not use mobile fueling of mobile industrial equipment around the facility; rather, 
transport the equipment to designated fueling areas. 

 Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date. 

 Train employees in proper fueling and cleanup procedures. 

Industrial Spill Prevention Response 
For the purposes of developing a spill prevention and response program to meet the stormwater 
regulations, facility managers should use information provided in this fact sheet and the spill 
prevention/response portions of the fact sheets in this handbook, for specific activities.  The 
program should: 

 Integrate with existing emergency response/hazardous materials programs (e.g., Fire 
Department) 

 Develop procedures to prevent/mitigate spills to storm drain systems 

 Identify responsible departments 

 Develop and standardize reporting procedures, containment, storage, and disposal activities, 
documentation, and follow-up procedures 

 Address spills at municipal facilities, as well as public areas 
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 Provide training concerning spill prevention, response and cleanup to all appropriate 
personnel 

References and Resources 
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html 

Clark County Storm Water Pollution Control Manual 
http://www.co.clark.wa.us/pubworks/bmpman.pdf 

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spcm.htm 

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org 

The Stormwater Managers Resource Center http://www.stormwatercenter.net/ 

http://www.swrcb.ca.gov/nps/index.html
http://www.co.clark.wa.us/pubworks/bmpman.pdf
http://dnr.metrokc.gov/wlr/dss/spcm.htm
http://www.scvurppp.org/
http://www.stormwatercenter.net/


Drainage System Maintenance SC-44 
Objectives 

 Cover 

 Contain 

 Educate 

 Reduce/Minimize 

 

Targeted Constituents 

Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 
 

 

Description 
As a consequence of its function, the stormwater conveyance 
system collects and transports urban runoff and stormwater that 
may contain certain pollutants.  The protocols in this fact sheet 
are intended to reduce pollutants reaching receiving waters 
through proper conveyance system operation and maintenance. 

Approach 
Pollution Prevention 
Maintain catch basins, stormwater inlets, and other stormwater 
conveyance structures on a regular basis to remove pollutants, 
reduce high pollutant concentrations during the first flush of 
storms, prevent clogging of the downstream conveyance system, 
restore catch basins’ sediment trapping capacity, and ensure the 
system functions properly hydraulically to avoid flooding. 

Suggested Protocols 
Catch Basins/Inlet Structures 
 Staff should regularly inspect facilities to ensure compliance 

with the following: 

- Immediate repair of any deterioration threatening 
structural integrity. 

- Cleaning before the sump is 40% full.  Catch basins 
should be cleaned as frequently as needed to meet this 
standard. 

- Stenciling of catch basins and inlets (see SC34 Waste 
Handling and Disposal). 
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 Clean catch basins, storm drain inlets, and other conveyance structures before the wet 
season to remove sediments and debris accumulated during the summer. 

 Conduct inspections more frequently during the wet season for problem areas where 
sediment or trash accumulates more often.  Clean and repair as needed. 

 Keep accurate logs of the number of catch basins cleaned. 

 Store wastes collected from cleaning activities of the drainage system in appropriate 
containers or temporary storage sites in a manner that prevents discharge to the storm 
drain. 

 Dewater the wastes if necessary with outflow into the sanitary sewer if permitted.  Water 
should be treated with an appropriate filtering device prior to discharge to the sanitary 
sewer.  If discharge to the sanitary sewer is not allowed, water should be pumped or 
vacuumed to a tank and properly disposed.  Do not dewater near a storm drain or stream. 

Storm Drain Conveyance System 
 Locate reaches of storm drain with deposit problems and develop a flushing schedule that 

keeps the pipe clear of excessive buildup. 

 Collect and pump flushed effluent to the sanitary sewer for treatment whenever possible. 

Pump Stations 
 Clean all storm drain pump stations prior to the wet season to remove silt and trash. 

 Do not allow discharge to reach the storm drain system when cleaning a storm drain pump 
station or other facility. 

 Conduct routine maintenance at each pump station. 

 Inspect, clean, and repair as necessary all outlet structures prior to the wet season. 

Open Channel 
 Modify storm channel characteristics to improve channel hydraulics, increase pollutant 

removals, and enhance channel/creek aesthetic and habitat value. 

 Conduct channel modification/improvement in accordance with existing laws.  Any person, 
government agency, or public utility proposing an activity that will change the natural 
(emphasis added) state of any river, stream, or lake in California, must enter into a Steam or 
Lake Alteration Agreement with the Department of Fish and Game.  The developer-applicant 
should also contact local governments (city, county, special districts), other state agencies 
(SWRCB, RWQCB, Department of Forestry, Department of Water Resources), and Federal 
Corps of Engineers and USFWS. 

Illicit Connections and Discharges 
 Look for evidence of illegal discharges or illicit connections during routine maintenance of 

conveyance system and drainage structures: 

- Is there evidence of spills such as paints, discoloring, etc? 
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- Are there any odors associated with the drainage system? 

- Record locations of apparent illegal discharges/illicit connections? 

- Track flows back to potential dischargers and conduct aboveground inspections.  This 
can be done through visual inspection of upgradient manholes or alternate techniques 
including zinc chloride smoke testing, fluorometric dye testing, physical inspection 
testing, or television camera inspection. 

- Eliminate the discharge once the origin of flow is established. 

 Stencil or demarcate storm drains, where applicable, to prevent illegal disposal of pollutants.  
Storm drain inlets should have messages such as “Dump No Waste Drains to Stream” 
stenciled next to them to warn against ignorant or intentional dumping of pollutants into the 
storm drainage system. 

 Refer to fact sheet SC-10 Non-Stormwater Discharges. 

Illegal Dumping 
 Inspect and clean up hot spots and other storm drainage areas regularly where illegal 

dumping and disposal occurs. 

 Establish a system for tracking incidents.  The system should be designed to identify the 
following: 

- Illegal dumping hot spots 

- Types and quantities (in some cases) of wastes 

- Patterns in time of occurrence (time of day/night, month, or year) 

- Mode of dumping (abandoned containers, “midnight dumping” from moving vehicles, 
direct dumping of materials, accidents/spills) 

- Responsible parties 

 Post “No Dumping” signs in problem areas with a phone number for reporting dumping and 
disposal.  Signs should also indicate fines and penalties for illegal dumping. 

 Refer to fact sheet SC-10 Non-Stormwater Discharges. 

Training 
 Train crews in proper maintenance activities, including record keeping and disposal. 

 Allow only properly trained individuals to handle hazardous materials/wastes. 

 Have staff involved in detection and removal of illicit connections trained in the following: 

- OSHA-required Health and Safety Training (29 CFR 1910.120) plus annual refresher 
training (as needed). 
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- OSHA Confined Space Entry training (Cal-OSHA Confined Space, Title 8 and Federal 
OSHA 29 CFR 1910.146). 

- Procedural training (field screening, sampling, smoke/dye testing, TV inspection). 

Spill Response and Prevention 
 Investigate all reports of spills, leaks, and/or illegal dumping promptly. 

 Clean up all spills and leaks using “dry” methods (with absorbent materials and/or rags) or 
dig up, remove, and properly dispose of contaminated soil. 

 Refer to fact sheet SC-11 Spill Prevention, Control, and Cleanup. 

Other Considerations (Limitations and Regulations) 
 Clean-up activities may create a slight disturbance for local aquatic species.  Access to items 

and material on private property may be limited.  Trade-offs may exist between channel 
hydraulics and water quality/riparian habitat.  If storm channels or basins are recognized as 
wetlands, many activities, including maintenance, may be subject to regulation and 
permitting. 

 Storm drain flushing is most effective in small diameter pipes (36-inch diameter pipe or less, 
depending on water supply and sediment collection capacity).  Other considerations 
associated with storm drain flushing may include the availability of a water source, finding a 
downstream area to collect sediments, liquid/sediment disposal, and prohibition against 
disposal of flushed effluent to sanitary sewer in some areas. 

 Regulations may include adoption of substantial penalties for illegal dumping and disposal. 

 Local municipal codes may include sections prohibiting discharge of soil, debris, refuse, 
hazardous wastes, and other pollutants into the storm drain system. 

Requirements 
Costs 
 An aggressive catch basin cleaning program could require a significant capital and O&M 

budget.   

 The elimination of illegal dumping is dependent on the availability, convenience, and cost of 
alternative means of disposal.  The primary cost is for staff time.  Cost depends on how 
aggressively a program is implemented.  Other cost considerations for an illegal dumping 
program include: 

- Purchase and installation of signs. 

- Rental of vehicle(s) to haul illegally-disposed items and material to landfills. 

- Rental of heavy equipment to remove larger items (e.g., car bodies) from channels. 

- Purchase of landfill space to dispose of illegally-dumped items and material. 
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 Methods used for illicit connection detection (smoke testing, dye testing, visual inspection, 
and flow monitoring) can be costly and time-consuming.  Site-specific factors, such as the 
level of impervious area, the density and ages of buildings, and type of land use will 
determine the level of investigation necessary.   

Maintenance 
 Two-person teams may be required to clean catch basins with vactor trucks. 

 Teams of at least two people plus administrative personnel are required to identify illicit 
discharges, depending on the complexity of the storm sewer system. 

 Arrangements must be made for proper disposal of collected wastes. 

 Technical staff are required to detect and investigate illegal dumping violations. 

Supplemental Information 
Further Detail of the BMP 
Storm Drain Flushing 
Flushing is a common maintenance activity used to improve pipe hydraulics and to remove 
pollutants in storm drainage systems.  Flushing may be designed to hydraulically convey 
accumulated material to strategic locations, such as an open channel, another point where 
flushing will be initiated, or the sanitary sewer and the treatment facilities, thus preventing 
resuspension and overflow of a portion of the solids during storm events.  Flushing prevents 
“plug flow” discharges of concentrated pollutant loadings and sediments.  Deposits can hinder 
the designed conveyance capacity of the storm drain system and potentially cause backwater 
conditions in severe cases of clogging. 

Storm drain flushing usually takes place along segments of pipe with grades that are too flat to 
maintain adequate velocity to keep particles in suspension.  An upstream manhole is selected to 
place an inflatable device that temporarily plugs the pipe.  Further upstream, water is pumped 
into the line to create a flushing wave.  When the upstream reach of pipe is sufficiently full to 
cause a flushing wave, the inflated device is rapidly deflated with the assistance of a vacuum 
pump, thereby releasing the backed up water and resulting in the cleaning of the storm drain 
segment. 

To further reduce impacts of stormwater pollution, a second inflatable device placed well 
downstream may be used to recollect the water after the force of the flushing wave has 
dissipated.  A pump may then be used to transfer the water and accumulated material to the 
sanitary sewer for treatment.  In some cases, an interceptor structure may be more practical or 
required to recollect the flushed waters. 

It has been found that cleansing efficiency of periodic flush waves is dependent upon flush 
volume, flush discharge rate, sewer slope, sewer length, sewer flow rate, sewer diameter, and 
population density.  As a rule of thumb, the length of line to be flushed should not exceed 700 
feet.  At this maximum recommended length, the percent removal efficiency ranges between 65-
75% for organics and 55-65% for dry weather grit/inorganic material.  The percent removal 
efficiency drops rapidly beyond that.  Water is commonly supplied by a water truck, but fire 
hydrants can also supply water.  To make the best use of water, it is recommended that 
reclaimed water be used or that fire hydrant line flushing coincide with storm sewer flushing. 
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Description 
Each project site possesses unique topographic, hydrologic, and vegetative features, some of 
which are more suitable for development than others.  Integrating and incorporating 
appropriate landscape planning methodologies into the project design is the most effective 
action that can be done to minimize surface and groundwater contamination from stormwater. 

Approach 
Landscape planning should couple consideration of land suitability for urban uses with 
consideration of community goals and projected growth.  Project plan designs should conserve 
natural areas to the extent possible, maximize natural water storage and infiltration 
opportunities, and protect slopes and channels. 

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment. 

Design Considerations 
Design requirements for site design and landscapes planning 
should conform to applicable standards and specifications of 
agencies with jurisdiction and be consistent with applicable 
General Plan and Local Area Plan policies. 

Design Objectives 

 Maximize Infiltration 

 Provide Retention 

 Slow Runoff 

 Minimize Impervious Land 
Coverage 

 Prohibit Dumping of Improper 
Materials 

 Contain Pollutants 

 Collect and Convey 
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Designing New Installations 
Begin the development of a plan for the landscape unit with attention to the following general 
principles: 

 Formulate the plan on the basis of clearly articulated community goals.  Carefully identify 
conflicts and choices between retaining and protecting desired resources and community 
growth. 

 Map and assess land suitability for urban uses.  Include the following landscape features in 
the assessment:  wooded land, open unwooded land, steep slopes, erosion-prone soils, 
foundation suitability, soil suitability for waste disposal, aquifers, aquifer recharge areas, 
wetlands, floodplains, surface waters, agricultural lands, and various categories of urban 
land use.  When appropriate, the assessment can highlight outstanding local or regional 
resources that the community determines should be protected (e.g., a scenic area, 
recreational area, threatened species habitat, farmland, fish run).  Mapping and assessment 
should recognize not only these resources but also additional areas needed for their 
sustenance. 

Project plan designs should conserve natural areas to the extent possible, maximize natural 
water storage and infiltration opportunities, and protect slopes and channels. 

Conserve Natural Areas during Landscape Planning 

If applicable, the following items are required and must be implemented in the site layout 
during the subdivision design and approval process, consistent with applicable General Plan and 
Local Area Plan policies: 

 Cluster development on least-sensitive portions of a site while leaving the remaining land in 
a natural undisturbed condition. 

 Limit clearing and grading of native vegetation at a site to the minimum amount needed to 
build lots, allow access, and provide fire protection. 

 Maximize trees and other vegetation at each site by planting additional vegetation, clustering 
tree areas, and promoting the use of native and/or drought tolerant plants. 

 Promote natural vegetation by using parking lot islands and other landscaped areas. 

 Preserve riparian areas and wetlands. 

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit 

 Promote the conservation of forest cover.  Building on land that is already deforested affects 
basin hydrology to a lesser extent than converting forested land.  Loss of forest cover reduces 
interception storage, detention in the organic forest floor layer, and water losses by 
evapotranspiration, resulting in large peak runoff increases and either their negative effects 
or the expense of countering them with structural solutions. 

 Maintain natural storage reservoirs and drainage corridors, including depressions, areas of 
permeable soils, swales, and intermittent streams.  Develop and implement policies and 
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regulations to discourage the clearing, filling, and channelization of these features.  Utilize 
them in drainage networks in preference to pipes, culverts, and engineered ditches. 

 Evaluating infiltration opportunities by referring to the stormwater management manual for 
the jurisdiction and pay particular attention to the selection criteria for avoiding 
groundwater contamination, poor soils, and hydrogeological conditions that cause these 
facilities to fail.  If necessary, locate developments with large amounts of impervious 
surfaces or a potential to produce relatively contaminated runoff away from groundwater 
recharge areas. 

Protection of Slopes and Channels during Landscape Design 

 Convey runoff safely from the tops of slopes. 

 Avoid disturbing steep or unstable slopes. 

 Avoid disturbing natural channels. 

 Stabilize disturbed slopes as quickly as possible. 

 Vegetate slopes with native or drought tolerant vegetation. 

 Control and treat flows in landscaping and/or other controls prior to reaching existing 
natural drainage systems. 

 Stabilize temporary and permanent channel crossings as quickly as possible, and ensure that 
increases in run-off velocity and frequency caused by the project do not erode the channel. 

 Install energy dissipaters, such as riprap, at the outlets of new storm drains, culverts, 
conduits, or channels that enter unlined channels in accordance with applicable 
specifications to minimize erosion.  Energy dissipaters shall be installed in such a way as to 
minimize impacts to receiving waters. 

 Line on-site conveyance channels where appropriate, to reduce erosion caused by increased 
flow velocity due to increases in tributary impervious area.  The first choice for linings 
should be grass or some other vegetative surface, since these materials not only reduce 
runoff velocities, but also provide water quality benefits from filtration and infiltration.  If 
velocities in the channel are high enough to erode grass or other vegetative linings, riprap, 
concrete, soil cement, or geo-grid stabilization are other alternatives. 

 Consider other design principles that are comparable and equally effective. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define “redevelopment” in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces.   The definition of “ redevelopment” must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment.  If the definition applies, the steps outlined under “designing new installations” 
above should be followed. 
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Redevelopment may present significant opportunity to add features which had not previously 
been implemented.  Examples include incorporation of depressions, areas of permeable soils, 
and swales in newly redeveloped areas.  While some site constraints may exist due to the status 
of already existing infrastructure, opportunities should not be missed to maximize infiltration, 
slow runoff, reduce impervious areas, disconnect directly connected impervious areas.  

Other Resources 
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County 
Department of Public Works, May 2002. 

Stormwater Management Manual for Western Washington, Washington State Department of 
Ecology, August 2001. 

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of 
San Diego, and Cities in San Diego County, February 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft February 2003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002. 
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Description 
Various roof runoff controls are available to address stormwater 
that drains off rooftops.  The objective is to reduce the total volume and rate of runoff from 
individual lots, and retain the pollutants on site that may be picked up from roofing materials 
and atmospheric deposition.  Roof runoff controls consist of directing the roof runoff away from 
paved areas and mitigating flow to the storm drain system through one of several general 
approaches:  cisterns or rain barrels; dry wells or infiltration trenches; pop-up emitters, and 
foundation planting.   The first three approaches require the roof runoff to be contained in a 
gutter and downspout system.  Foundation planting provides a vegetated strip under the drip 
line of the roof.   

Approach 
Design of individual lots for single-family homes as well as lots for higher density residential and 
commercial structures should consider site design provisions for containing and infiltrating roof 
runoff or directing roof runoff to vegetative swales or buffer areas.  Retained water can be reused 
for watering gardens, lawns, and trees.  Benefits to the environment include reduced demand for 
potable water used for irrigation, improved stormwater quality, increased groundwater 
recharge, decreased runoff volume and peak flows, and decreased flooding potential. 

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment. 

Design Considerations 
Designing New Installations 
Cisterns or Rain Barrels 

One method of addressing roof runoff is to direct roof downspouts 
to cisterns or rain barrels.  A cistern is an above ground storage 
vessel with either a manually operated valve or a permanently 
open outlet.  Roof runoff is temporarily stored and then released 
for irrigation or infiltration between storms.  The number of rain 

Design Objectives 

 Maximize Infiltration 

 Provide Retention 

 Slow Runoff 

 Minimize Impervious Land 
Coverage 

 Prohibit Dumping of Improper 
Materials 

 Contain Pollutants 

 Collect and Convey 
 

 Rain Garden
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barrels needed is a function of the rooftop area.  Some low impact developers recommend that 
every house have at least 2 rain barrels, with a minimum storage capacity of 1000 liters.   Roof 
barrels serve several purposes including mitigating the first flush from the roof which has a high 
volume, amount of contaminants, and thermal load.  Several types of rain barrels are 
commercially available.  Consideration must be given to selecting rain barrels that are vector 
proof and childproof.  In addition, some barrels are designed with a bypass valve that filters out 
grit and other contaminants and routes overflow to a soak-away pit or rain garden. 

If the cistern has an operable valve, the valve can be closed to store stormwater for irrigation or 
infiltration between storms.  This system requires continual monitoring by the resident or 
grounds crews, but provides greater flexibility in water storage and metering.  If a cistern is 
provided with an operable valve and water is stored inside for long periods, the cistern must be 
covered to prevent mosquitoes from breeding.   

A cistern system with a permanently open outlet can also provide for metering stormwater 
runoff.  If the cistern outlet is significantly smaller than the size of the downspout inlet (say ¼ to 
½ inch diameter), runoff will build up inside the cistern during storms, and will empty out 
slowly after peak intensities subside.  This is a feasible way to mitigate the peak flow increases 
caused by rooftop impervious land coverage, especially for the frequent, small storms. 

Dry wells and Infiltration Trenches 

Roof downspouts can be directed to dry wells or infiltration trenches.  A dry well is constructed 
by excavating a hole in the ground and filling it with an open graded aggregate, and allowing the 
water to fill the dry well and infiltrate after the storm event.  An underground connection from 
the downspout conveys water into the dry well, allowing it to be stored in the voids.  To 
minimize sedimentation from lateral soil movement, the sides and top of the stone storage 
matrix can be wrapped in a permeable filter fabric, though the bottom may remain open.  A 
perforated observation pipe can be inserted vertically into the dry well to allow for inspection 
and maintenance. 

In practice, dry wells receiving runoff from single roof downspouts have been successful over 
long periods because they contain very little sediment.  They must be sized according to the 
amount of rooftop runoff received, but are typically 4 to 5 feet square, and 2 to 3 feet deep, with 
a minimum of 1-foot soil cover over the top (maximum depth of 10 feet). 

To protect the foundation, dry wells must be set away from the building at least 10 feet.  They 
must be installed in solids that accommodate infiltration.  In poorly drained soils, dry wells have 
very limited feasibility. 

Infiltration trenches function in a similar manner and would be particularly effective for larger 
roof areas.  An infiltration trench is a long, narrow, rock-filled trench with no outlet that receives 
stormwater runoff.  These are described under Treatment Controls. 

Pop-up Drainage Emitter 

Roof downspouts can be directed to an underground pipe that daylights some distance from the 
building foundation, releasing the roof runoff through a pop-up emitter.  Similar to a pop-up 
irrigation head, the emitter only opens when there is flow from the roof.  The emitter remains 
flush to the ground during dry periods, for ease of lawn or landscape maintenance. 
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Foundation Planting 

Landscape planting can be provided around the base to allow increased opportunities for 
stormwater infiltration and protect the soil from erosion caused by concentrated sheet flow 
coming off the roof.  Foundation plantings can reduce the physical impact of water on the soil 
and provide a subsurface matrix of roots that encourage infiltration.  These plantings must be 
sturdy enough to tolerate the heavy runoff sheet flows, and periodic soil saturation. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define “redevelopment” in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces.   The definition of “ redevelopment” must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment.  If the definition applies, the steps outlined under “designing new installations” 
above should be followed. 

Supplemental Information  
Examples 

 City of Ottawa’s Water Links Surface –Water Quality Protection Program 

 City of Toronto Downspout Disconnection Program 

 City of Boston, MA, Rain Barrel Demonstration Program 

Other Resources 
Hager, Marty Catherine, Stormwater, “Low-Impact Development”, January/February 2003.  
www.stormh2o.com 

Low Impact Urban Design Tools, Low Impact Development Design Center, Beltsville, MD.  
www.lid-stormwater.net 

Start at the Source, Bay Area Stormwater Management Agencies Association, 1999 Edition 
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Description 
Irrigation water provided to landscaped areas may result in excess irrigation water being 
conveyed into stormwater drainage systems. 

Approach 
Project plan designs for development and redevelopment should include application methods of 
irrigation water that minimize runoff of excess irrigation water into the stormwater conveyance 
system.  

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment.   (Detached residential single-family homes are typically 
excluded from this requirement.) 

Design Considerations 
Designing New Installations 
The following methods to reduce excessive irrigation runoff should be considered, and 
incorporated and implemented where determined applicable and feasible by the Permittee: 

 Employ rain-triggered shutoff devices to prevent irrigation after precipitation. 

 Design irrigation systems to each landscape area’s specific water requirements. 

 Include design featuring flow reducers or shutoff valves 
triggered by a pressure drop to control water loss in the event 
of broken sprinkler heads or lines. 

 Implement landscape plans consistent with County or City 
water conservation resolutions, which may include provision 
of water sensors, programmable irrigation times (for short 
cycles), etc. 

Design Objectives 

 Maximize Infiltration 

 Provide Retention 

 Slow Runoff 

 Minimize Impervious Land 
Coverage 

 Prohibit Dumping of Improper 
Materials 

 Contain Pollutants 

 Collect and Convey 
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 Design timing and application methods of irrigation water to minimize the runoff of excess 
irrigation water into the storm water drainage system. 

 Group plants with similar water requirements in order to reduce excess irrigation runoff and 
promote surface filtration.  Choose plants with low irrigation requirements (for example, 
native or drought tolerant species).  Consider design features such as: 

- Using mulches (such as wood chips or bar) in planter areas without ground cover to 
minimize sediment in runoff 

- Installing appropriate plant materials for the location, in accordance with amount of 
sunlight and climate, and use native plant materials where possible and/or as 
recommended by the landscape architect 

- Leaving a vegetative barrier along the property boundary and interior watercourses, to 
act as a pollutant filter, where appropriate and feasible 

- Choosing plants that minimize or eliminate the use of fertilizer or pesticides to sustain 
growth 

 Employ other comparable, equally effective methods to reduce irrigation water runoff. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define “redevelopment” in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces.   The definition of “ redevelopment” must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment.  If the definition applies, the steps outlined under “designing new installations” 
above should be followed. 

Other Resources 
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County 
Department of Public Works, May 2002. 

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of 
San Diego, and Cities in San Diego County, February 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft February 2003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002. 
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Description 
Waste materials dumped into storm drain inlets can have severe impacts on receiving and 
ground waters.  Posting notices regarding discharge prohibitions at storm drain inlets can 
prevent waste dumping.  Storm drain signs and stencils are highly visible source controls that 
are typically placed directly adjacent to storm drain inlets. 

Approach 
The stencil or affixed sign contains a brief statement that prohibits dumping of improper 
materials into the urban runoff conveyance system.  Storm drain messages have become a 
popular method of alerting the public about the effects of and the prohibitions against waste 
disposal. 

Suitable Applications 
Stencils and signs alert the public to the destination of pollutants discharged to the storm drain.  
Signs are appropriate in residential, commercial, and industrial areas, as well as any other area 
where contributions or dumping to storm drains is likely. 

Design Considerations 
Storm drain message markers or placards are recommended at all storm drain inlets within the 
boundary of a development project.  The marker should be placed in clear sight facing toward 
anyone approaching the inlet from either side.  All storm drain inlet locations should be 
identified on the development site map. 

Designing New Installations 
The following methods should be considered for inclusion in the 
project design and show on project plans: 

 Provide stenciling or labeling of all storm drain inlets and 
catch basins, constructed or modified, within the project area 
with prohibitive language.  Examples include “NO DUMPING 

Design Objectives 

 Maximize Infiltration 

 Provide Retention 

 Slow Runoff 

 Minimize Impervious Land 
Coverage 

 Prohibit Dumping of Improper 
Materials 

 Contain Pollutants 

 Collect and Convey 
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– DRAINS TO OCEAN” and/or other graphical icons to discourage illegal dumping.   

 Post signs with prohibitive language and/or graphical icons, which prohibit illegal dumping 
at public access points along channels and creeks within the project area.   

Note - Some local agencies have approved specific signage and/or storm drain message placards 
for use.  Consult local agency stormwater staff to determine specific requirements for placard 
types and methods of application. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define “redevelopment” in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces.   If the project meets the definition of “redevelopment”, then the 
requirements stated under “ designing new installations” above should be included in all project 
design plans.  

Additional Information 
Maintenance Considerations 

 Legibility of markers and signs should be maintained.  If required by the agency with 
jurisdiction over the project, the owner/operator or homeowner’s association should enter 
into a maintenance agreement with the agency or record a deed restriction upon the 
property title to maintain the legibility of placards or signs. 

Placement 
 Signage on top of curbs tends to weather and fade. 

 Signage on face of curbs tends to be worn by contact with vehicle tires and sweeper brooms. 

Supplemental Information  
Examples 

 Most MS4 programs have storm drain signage programs.  Some MS4 programs will provide 
stencils, or arrange for volunteers to stencil storm drains as part of their outreach program. 

Other Resources 
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County 
Department of Public Works, May 2002. 

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of 
San Diego, and Cities in San Diego County, February 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft February 2003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002. 
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Description 
The bioretention best management practice (BMP) functions as a 
soil and plant-based filtration device that removes pollutants 
through a variety of physical, biological, and chemical treatment 
processes.  These facilities normally consist of a grass buffer 
strip, sand bed, ponding area, organic layer or mulch layer, 
planting soil, and plants.  The runoff’s velocity is reduced by 
passing over or through buffer strip and subsequently distributed 
evenly along a ponding area.  Exfiltration of the stored water in 
the bioretention area planting soil into the underlying soils 
occurs over a period of days. 

California Experience 
None documented. Bioretention has been used as a stormwater 
BMP since 1992.  In addition to Prince George's County, MD and 
Alexandria, VA, bioretention has been used successfully at urban 
and suburban areas in Montgomery County, MD; Baltimore 
County, MD; Chesterfield County, VA; Prince William County, 
VA; Smith Mountain Lake State Park, VA; and Cary, NC. 

Advantages 
 Bioretention provides stormwater treatment that enhances 

the quality of downstream water bodies by temporarily 
storing runoff in the BMP and releasing it over a period of 
four days to the receiving water (EPA, 1999). 

 The vegetation provides shade and wind breaks, absorbs 
noise, and improves an area's landscape. 

Limitations 
 The bioretention BMP is not recommended for areas with 

slopes greater than 20% or where mature tree removal would 

Design Considerations 

 Soil for Infiltration 

 Tributary Area 

 Slope 

 Aesthetics 

 Environmental Side-effects 

Targeted Constituents 

 Sediment  
 Nutrients ▲ 
 Trash  
 Metals  
 Bacteria  
 Oil and Grease  
 Organics  

Legend (Removal Effectiveness) 
 Low  High 

▲ Medium 
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be required since clogging may result, particularly if the BMP receives runoff with high 
sediment loads (EPA, 1999).   

 Bioretention is not a suitable BMP at locations where the water table is within 6 feet of the 
ground surface and where the surrounding soil stratum is unstable.   

 By design, bioretention BMPs have the potential to create very attractive habitats for 
mosquitoes and other vectors because of highly organic, often heavily vegetated areas mixed 
with shallow water. 

 In cold climates the soil may freeze, preventing runoff from infiltrating into the planting soil. 

Design and Sizing Guidelines 
 The bioretention area should be sized to capture the design storm runoff. 

 In areas where the native soil permeability is less than 0.5 in/hr an underdrain should be 
provided. 

 Recommended minimum dimensions are 15 feet by 40 feet, although the preferred width is 
25 feet. Excavated depth should be 4 feet. 

 Area should drain completely within 72 hours. 

 Approximately 1 tree or shrub per 50 ft2 of bioretention area should be included. 

 Cover area with about 3 inches of mulch. 

Construction/Inspection Considerations 
Bioretention area should not be established until contributing watershed is stabilized. 

Performance 
Bioretention removes stormwater pollutants through physical and biological processes, 
including adsorption, filtration, plant uptake, microbial activity, decomposition, sedimentation 
and volatilization (EPA, 1999).  Adsorption is the process whereby particulate pollutants attach 
to soil (e.g., clay) or vegetation surfaces.  Adequate contact time between the surface and 
pollutant must be provided for in the design of the system for this removal process to occur.  
Thus, the infiltration rate of the soils must not exceed those specified in the design criteria or 
pollutant removal may decrease.  Pollutants removed by adsorption include metals, phosphorus, 
and hydrocarbons.  Filtration occurs as runoff passes through the bioretention area media, such 
as the sand bed, ground cover, and planting soil. 

Common particulates removed from stormwater include particulate organic matter, 
phosphorus, and suspended solids.  Biological processes that occur in wetlands result in 
pollutant uptake by plants and microorganisms in the soil.  Plant growth is sustained by the 
uptake of nutrients from the soils, with woody plants locking up these nutrients through the 
seasons.  Microbial activity within the soil also contributes to the removal of nitrogen and 
organic matter.  Nitrogen is removed by nitrifying and denitrifying bacteria, while aerobic 
bacteria are responsible for the decomposition of the organic matter.  Microbial processes 
require oxygen and can result in depleted oxygen levels if the bioretention area is not adequately 
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aerated. Sedimentation occurs in the swale or ponding area as the velocity slows and solids fall 
out of suspension.   

The removal effectiveness of bioretention has been studied during field and laboratory studies 
conducted by the University of Maryland (Davis et al, 1998).  During these experiments, 
synthetic stormwater runoff was pumped through several laboratory and field bioretention areas 
to simulate typical storm events in Prince George's County, MD.  Removal rates for heavy metals 
and nutrients are shown in Table 1. 

Table 1 Laboratory and Estimated 
Bioretention Davis et al. (1998); 
PGDER (1993) 

Pollutant Removal Rate 

Total Phosphorus 70-83% 

Metals (Cu, Zn, Pb) 93-98% 

TKN 68-80% 

Total Suspended Solids 90% 

Organics 90% 

Bacteria 90% 

 

Results for both the laboratory and field experiments were similar for each of the pollutants 
analyzed.  Doubling or halving the influent pollutant levels had little effect on the effluent 
pollutants concentrations (Davis et al, 1998).   

The microbial activity and plant uptake occurring in the bioretention area will likely result in 
higher removal rates than those determined for infiltration BMPs. 

Siting Criteria 
Bioretention BMPs are generally used to treat stormwater from impervious surfaces at 
commercial, residential, and industrial areas (EPA, 1999).  Implementation of bioretention for 
stormwater management is ideal for median strips, parking lot islands, and swales.  Moreover, 
the runoff in these areas can be designed to either divert directly into the bioretention area or 
convey into the bioretention area by a curb and gutter collection system. 

The best location for bioretention areas is upland from inlets that receive sheet flow from graded 
areas and at areas that will be excavated (EPA, 1999).  In order to maximize treatment 
effectiveness, the site must be graded in such a way that minimizes erosive conditions as sheet 
flow is conveyed to the treatment area.  Locations where a bioretention area can be readily 
incorporated into the site plan without further environmental damage are preferred.  
Furthermore, to effectively minimize sediment loading in the treatment area, bioretention only 
should be used in stabilized drainage areas. 



TC-32 Bioretention 

4 of 8 California Stormwater BMP Handbook January 2003 
 New Development and Redevelopment 
 www.cabmphandbooks.com 

Additional Design Guidelines 
The layout of the bioretention area is determined after site constraints such as location of 
utilities, underlying soils, existing vegetation, and drainage are considered (EPA, 1999). Sites 
with loamy sand soils are especially appropriate for bioretention because the excavated soil can 
be backfilled and used as the planting soil, thus eliminating the cost of importing planting soil.  

The use of bioretention may not be feasible given an unstable surrounding soil stratum, soils 
with clay content greater than 25 percent, a site with slopes greater than 20 percent, and/or a 
site with mature trees that would be removed during construction of the BMP. 

Bioretention can be designed to be off-line or on-line of the existing drainage system (EPA, 
1999). The drainage area for a bioretention area should be between 0.1 and 0.4 hectares (0.25 
and 1.0 acres).  Larger drainage areas may require multiple bioretention areas.  Furthermore, 
the maximum drainage area for a bioretention area is determined by the expected rainfall 
intensity and runoff rate.  Stabilized areas may erode when velocities are greater than 5 feet per 
second (1.5 meter per second).  The designer should determine the potential for erosive 
conditions at the site.  

The size of the bioretention area, which is a function of the drainage area and the runoff 
generated from the area is sized to capture the water quality volume.   

The recommended minimum dimensions of the bioretention area are 15 feet (4.6 meters) wide 
by 40 feet (12.2 meters) long, where the minimum width allows enough space for a dense, 
randomly-distributed area of trees and shrubs to become established.  Thus replicating a natural 
forest and creating a microclimate, thereby enabling the bioretention area to tolerate the effects 
of heat stress, acid rain, runoff pollutants, and insect and disease infestations which landscaped 
areas in urban settings typically are unable to tolerate.  The preferred width is 25 feet (7.6 
meters), with a length of twice the width.  Essentially, any facilities wider than 20 feet (6.1 
meters) should be twice as long as they are wide, which promotes the distribution of flow and 
decreases the chances of concentrated flow.  

In order to provide adequate storage and prevent water from standing for excessive periods of 
time the ponding depth of the bioretention area should not exceed 6 inches (15 centimeters).  
Water should not be left to stand for more than 72 hours.  A restriction on the type of plants that 
can be used may be necessary due to some plants’ water intolerance.  Furthermore, if water is 
left standing for longer than 72 hours mosquitoes and other insects may start to breed. 

The appropriate planting soil should be backfilled into the excavated bioretention area.  Planting 
soils should be sandy loam, loamy sand, or loam texture with a clay content ranging from 10 to 
25 percent.  

Generally the soil should have infiltration rates greater than 0.5 inches (1.25 centimeters) per 
hour, which is typical of sandy loams, loamy sands, or loams.  The pH of the soil should range 
between 5.5 and 6.5, where pollutants such as organic nitrogen and phosphorus can be adsorbed 
by the soil and microbial activity can flourish.  Additional requirements for the planting soil 
include a 1.5 to 3 percent organic content and a maximum 500 ppm concentration of soluble 
salts.   
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Soil tests should be performed for every 500 cubic yards (382 cubic meters) of planting soil, 
with the exception of pH and organic content tests, which are required only once per 
bioretention area (EPA, 1999).  Planting soil should be 4 inches (10.1 centimeters) deeper than 
the bottom of the largest root ball and 4 feet (1.2 meters) altogether.  This depth will provide 
adequate soil for the plants' root systems to become established, prevent plant damage due to 
severe wind, and provide adequate moisture capacity.  Most sites will require excavation in 
order to obtain the recommended depth. 

Planting soil depths of greater than 4 feet (1.2 meters) may require additional construction 
practices such as shoring measures (EPA, 1999).  Planting soil should be placed in 18 inches or 
greater lifts and lightly compacted until the desired depth is reached.  Since high canopy trees 
may be destroyed during maintenance the bioretention area should be vegetated to resemble a 
terrestrial forest community ecosystem that is dominated by understory trees.  Three species 
each of both trees and shrubs are recommended to be planted at a rate of 2500 trees and shrubs 
per hectare (1000 per acre).  For instance, a 15 foot (4.6 meter) by 40 foot (12.2 meter) 
bioretention area (600 square feet or 55.75 square meters) would require 14 trees and shrubs.  
The shrub-to-tree ratio should be 2:1 to 3:1.   

Trees and shrubs should be planted when conditions are favorable.  Vegetation should be 
watered at the end of each day for fourteen days following its planting.  Plant species tolerant of 
pollutant loads and varying wet and dry conditions should be used in the bioretention area.   

The designer should assess aesthetics, site layout, and maintenance requirements when 
selecting plant species.  Adjacent non-native invasive species should be identified and the 
designer should take measures, such as providing a soil breach to eliminate the threat of these 
species invading the bioretention area.  Regional landscaping manuals should be consulted to 
ensure that the planting of the bioretention area meets the landscaping requirements 
established by the local authorities.  The designers should evaluate the best placement of 
vegetation within the bioretention area.  Plants should be placed at irregular intervals to 
replicate a natural forest.  Trees should be placed on the perimeter of the area to provide shade 
and shelter from the wind.  Trees and shrubs can be sheltered from damaging flows if they are 
placed away from the path of the incoming runoff.  In cold climates, species that are more 
tolerant to cold winds, such as evergreens, should be placed in windier areas of the site.   

Following placement of the trees and shrubs, the ground cover and/or mulch should be 
established.  Ground cover such as grasses or legumes can be planted at the beginning of the 
growing season.  Mulch should be placed immediately after trees and shrubs are planted.  Two 
to 3 inches (5 to 7.6 cm) of commercially-available fine shredded hardwood mulch or shredded 
hardwood chips should be applied to the bioretention area to protect from erosion.   

Maintenance 
The primary maintenance requirement for bioretention areas is that of inspection and repair or 
replacement of the treatment area's components.  Generally, this involves nothing more than the 
routine periodic maintenance that is required of any landscaped area.  Plants that are 
appropriate for the site, climatic, and watering conditions should be selected for use in the 
bioretention cell.  Appropriately selected plants will aide in reducing fertilizer, pesticide, water, 
and overall maintenance requirements.  Bioretention system components should blend over 
time through plant and root growth, organic decomposition, and the development of a natural 
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soil horizon.  These biologic and physical processes over time will lengthen the facility's life span 
and reduce the need for extensive maintenance.  

Routine maintenance should include a biannual health evaluation of the trees and shrubs and 
subsequent removal of any dead or diseased vegetation (EPA, 1999).  Diseased vegetation 
should be treated as needed using preventative and low-toxic measures to the extent possible.  
BMPs have the potential to create very attractive habitats for mosquitoes and other vectors 
because of highly organic, often heavily vegetated areas mixed with shallow water.  Routine 
inspections for areas of standing water within the BMP and corrective measures to restore 
proper infiltration rates are necessary to prevent creating mosquito and other vector habitat.  In 
addition, bioretention BMPs are susceptible to invasion by aggressive plant species such as 
cattails, which increase the chances of water standing and subsequent vector production if not 
routinely maintained. 

In order to maintain the treatment area’s appearance it may be necessary to prune and weed.  
Furthermore, mulch replacement is suggested when erosion is evident or when the site begins to 
look unattractive.  Specifically, the entire area may require mulch replacement every two to 
three years, although spot mulching may be sufficient when there are random void areas.  Mulch 
replacement should be done prior to the start of the wet season.   

New Jersey's Department of Environmental Protection states in their bioretention systems 
standards that accumulated sediment and debris removal (especially at the inflow point) will 
normally be the primary maintenance function.  Other potential tasks include replacement of 
dead vegetation, soil pH regulation, erosion repair at inflow points, mulch replenishment, 
unclogging the underdrain, and repairing overflow structures.  There is also the possibility that 
the cation exchange capacity of the soils in the cell will be significantly reduced over time.  
Depending on pollutant loads, soils may need to be replaced within 5-10 years of construction 
(LID, 2000). 

Cost 
Construction Cost 
Construction cost estimates for a bioretention area are slightly greater than those for the 
required landscaping for a new development (EPA, 1999).  A general rule of thumb (Coffman, 
1999) is that residential bioretention areas average about $3 to $4 per square foot, depending on 
soil conditions and the density and types of plants used.  Commercial, industrial and 
institutional site costs can range between $10 to $40 per square foot, based on the need for 
control structures, curbing, storm drains and underdrains.   

Retrofitting a site typically costs more, averaging $6,500 per bioretention area.  The higher costs 
are attributed to the demolition of existing concrete, asphalt, and existing structures and the 
replacement of fill material with planting soil.  The costs of retrofitting a commercial site in 
Maryland, Kettering Development, with 15 bioretention areas were estimated at $111,600. 

In any bioretention area design, the cost of plants varies substantially and can account for a 
significant portion of the expenditures.  While these cost estimates are slightly greater than 
those of typical landscaping treatment (due to the increased number of plantings, additional soil 
excavation, backfill material, use of underdrains etc.), those landscaping expenses that would be 
required regardless of the bioretention installation should be subtracted when determining the 
net cost.  
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Perhaps of most importance, however, the cost savings compared to the use of traditional 
structural stormwater conveyance systems makes bioretention areas quite attractive financially. 
For example, the use of bioretention can decrease the cost required for constructing stormwater 
conveyance systems at a site.  A medical office building in Maryland was able to reduce the 
amount of storm drain pipe that was needed from 800 to 230 feet - a cost savings of $24,000 
(PGDER, 1993).  And a new residential development spent a total of approximately $100,000 
using bioretention cells on each lot instead of nearly $400,000 for the traditional stormwater 
ponds that were originally planned (Rappahanock, ).  Also, in residential areas, stormwater 
management controls become a part of each property owner's landscape, reducing the public 
burden to maintain large centralized facilities.   

Maintenance Cost 
The operation and maintenance costs for a bioretention facility will be comparable to those of 
typical landscaping required for a site.  Costs beyond the normal landscaping fees will include 
the cost for testing the soils and may include costs for a sand bed and planting soil. 
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Schematic of a Bioretention Facility (MDE, 2000) 
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1. Purpose 
This Preliminary Hydrology Report has been prepared in order to obtain entitlement approval of Tract 37593. 

Adkan Engineers has prepared this study to ensure that adequate size and proper operation of drainage facilities 

is incorporated into the proposed project site. This report also includes analyses on storm water quality and which 

Best Management Practices (BMPs) are being implemented within the project and how these meet all of the 

design criteria of the Water Quality Management Plan for the Santa Ana Region of Riverside County. 

 

2. Project Description 
Tract 37593 is located east and west of Wood Road, south of Lurin Avenue and north of Mariposa Avenue. It 

consists of 90 lots with open spaces and 2 parks and is 20.15 +/- acres. The project will consist of 3 drainage areas. 

Each drainage area will drain into a Bio-retention/EcoRain system to treat and mitigate the 2 year 24 hour storm 

event. The 100 year storm event will bypass the system and connect into an existing storm drain line that runs 

through the project site. 

A. Vicinity Map 
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3. Existing Hydrology 
The portion west of Wood Road has been previously graded with pads interior streets and retaining walls. This 

portion of the site drains to the south east corner, where there is a graded out detention basin. The portion to the 

east of Wood Road drains to the East and north east towards Lurin Avenue.  

 

4. Proposed Hydrology 
The runoff from the site will drain into 3 Bio-retention/EcoRain systems to treat and mitigate the 2 year 24 hour 

storm event. The 100 year runoff will by-pass and will drain into a proposed storm drain line that runs through 

the project site. Two will be located west of Wood Road and the other will be East of Wood Road along the easterly 

boundary.  

 

5. Method of Analysis 
The site hydrology was based upon Riverside County Flood Control and Water Conversation District Hydrology 

Manual, from which pertinent soil and rainfall information was obtained. 

 

Storm flows were determined by the “RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM”, Riverside County 

Flood Control & Water Conservation District 1978 Hydrology Manual, produced by Bondamin Engineering. 

 

The site was also analyzed for detention basin routing using the “SYNTHETIC UNIT HYDROLOGY METHOD 

COMPUTER PROGRAM”, Riverside County Flood Control & Water Conservation District 1978 Hydrology Manual, 

produced by Bondamin Engineering. 

 

6. Conclusion 
The hydrologic calculations provided herein substantiate the design of the proposed project and indicate the 

following: 

 The proposed facilities demonstrate the ability to convey the 10 and 100 year storm events  

 The post development impacts created by the additional impervious surface will be mitigated by bio-

retention/EcoRain Systems for the 2 year 24 hour storm event. All other storm event will bypass and 

connect to existing drainage facilities. 

 

Based on the Hydrology and Hydraulic analysis conducted and results shown herein and part thereof, it is our 

conclusion this project does not negatively impact the local community or watershed goals. 

.  
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Section 1                       
Proposed 10 & 100 year Hydrology (Rational Method) 
  



 

4 

Section 2                       
Existing Unit Hydrograph Calculations 2 year 24 hour 
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Section 3                       
Proposed Unit Hydrograph Calculations 2 year 24 hour 
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Section 4                      
Riverside County Plates 
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NOISE SETTING 
 
Sound is mechanical energy transmitted by pressure waves in a compressible medium such as air.  
Noise is generally defined as unwanted sound.  Sound is characterized by various parameters 
which describe the rate of oscillation of sound waves, the distance between successive troughs or 
crests, the speed of propagation, and the pressure level or energy content of a given sound wave.  
In particular, the sound pressure level has become the most common descriptor used to characterize 
the loudness of an ambient sound level.  The unit of sound pressure ratioed to the faintest sound 
detectable by a keen human ear is called a decibel (dB).  
 
Because sound or noise can vary in intensity by over one million times within the range of human 
hearing, decibels are on a logarithmic loudness scale similar to the Richter Scale used for 
earthquake magnitude.  Since the human ear is not as equally sensitive to all sound frequencies 
within the entire spectrum, noise levels at maximum human sensitivity are factored more heavily 
into sound descriptions in a process called “A-weighting” written as “dBA.” Any further reference 
to decibels written as “dB” should be understood to be A-weighted values. 
 
Time variations in noise exposure are typically expressed in terms of a steady-state energy level 
equal to the energy content of the time varying period (called Leq), or, alternately, as a statistical 
description of the sound pressure level that is exceeded over some fraction of a given observation 
period. Finally, because community receptors are more sensitive to unwanted noise intrusion 
during the evening and at night, State law requires that, for planning purposes, an artificial dB 
increment be added to quiet time noise levels in a 24-hour noise descriptor called the Community 
Noise Equivalent Level (CNEL).   
 
CNEL-based standards apply to noise sources whose noise generation is preempted from local 
control (such as from on-road vehicles, trains, airplanes, etc.).  Since local jurisdictions cannot 
regulate the noise generator, they exercise land use planning authority on the receiving property.  
Uses that are amenable to local control are generally considered “stationary sources.”  Local 
jurisdictions generally regulate the level of noise that one use may impose upon another. 
 

This noise study addresses noise impacts associated with the proposed residential project in the 

City of Riverside.  Development may increase the ambient noise environment due to project-

related traffic on site-access roads.  Except in close proximity to the site, traffic from any single 

project becomes progressively diluted.  Traffic noise impacts are therefore typically cumulative 

without a clearly perceptible impact being created by any single project.   
 
Because of proximity to March Air Reserve Base, airport activity noise could adversely affect 
residential occupancy.  
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RIVERSIDE NOISE STANDARDS 
 

In the Noise Element of the City of Riverside General Plan (Figure N-10), the City uses the State 

of California Office of Noise Control guidelines to specify a range of community noise exposure 

levels which are considered acceptable for various receiver site land uses, as seen in Figure 1.  The 

Noise Element of the General Plan states that an exterior noise exposure standard of 60 dB CNEL 

is the most desirable level for residential uses while levels of 65 dB CNEL are desirable for usable 

outdoor space (patios, decks, pools, etc.) are considered conditionally acceptable.  For infill 

projects, a noise level of up to 65 dB CNEL is considered most desirable but levels of up to 75 dB 

CNEL are conditionally acceptable. In a “conditionally acceptable” noise category, new 

construction should be undertaken only after a noise analysis has been made and needed noise 

insulation features have been incorporated.   

 

The interior noise standard for residential uses in California is 45 dB CNEL. Although exterior 

areas are most compatible with recreational noise levels of 65 dB CNEL, in areas of exterior noise 

levels up to 70-75 dB CNEL the residential interior standard of 45 dB CNEL is readily achieved 

with energy efficient closed windows and mechanical ventilation which offer 25-30 dB CNEL 

exterior to interior noise attenuation. Use of energy efficient windows is a standard building code 

requirement for residential development under the CalGREEN initiative. In areas of higher noise 

exposure, typical perimeter walls can achieve noise level reduction.  If necessary, a small amount 

of additional attenuation (increased set-back, partial structural screening, grade separation) may 

be necessary.  Exterior noise levels of 65-75 dB CNEL can thus normally be mitigated to within 

General Plan/Building Code standards.   
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Figure 1 
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While the Noise Element guidelines apply to mobile transportation noise sources, stationary 
equipment noise crossing the boundary of adjoining uses is generally regulated by local noise 
standards because no state or federal pre-emption exists for such sources. For stationary noise 
sources located proximate to residential uses, the City of Riverside has adopted a noise exposure 
planning policy contained in Chapter 7.25 of the Municipal Code, Table 7.25.010A: 
 

Residential Land Use          Exterior Noise Standards Interior Noise Standards 

  
7 a.m. – 10 p.m. 55 dBA Leq  35 dBA Leq 
10 p.m. – 7 a.m. 45 dBA Leq  45 dBA Leq 

 
The Noise Ordinance permits the following deviations from the above noise standards: 
 

1. The exterior noise standard, up to five decibels, for a cumulative period of more than 30 
minutes in any hour; or 

 
2. The exterior noise standard, plus five decibels, for a cumulative period of more than 15 

minutes in any hour; or 
 

3. The exterior noise standard, plus ten decibels, for a cumulative period of more than five 
minutes in any hour; or 

 
4. The exterior noise standard, plus 15 decibels, for the cumulative period of more than one 

minute in any hour; or 
 

5. The exterior noise standard, plus 20 decibels or the maximum measured ambient noise 
level, for any period of time. 

 
If the measured ambient noise level exceeds that permissible within any of the first four noise 
limits, the allowable noise exposure standard shall be increased in 5-dB 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 that category shall 
be increased to reflect the maximum ambient noise level. 
 
These noise standards must be met at the nearest off-site sensitive receptors in the vicinity of any 
stationary source of noise. Residential use is considered “passive” and creates negligible stationary 
source noise emissions. Nuisance noise such as a barking dog or loud music is abated by law 
enforcement and not by code compliance. 
 

According to the Municipal Code, construction noise is potentially disturbing and in violation of 

the noise code if it occurs outside allowable hours. Riverside Municipal Code Section 

7.35.010(B)(5) regulates the allowable hours of construction activity to 7:00 A.M. to 7:00 P.M. on 

weekdays and 8:00 A.M. to 5:00 P.M. on Saturdays, with no construction activities allowed on 

Sunday or Federal holidays. Construction is exempt from numerical noise standards as long as 

these hours are adhered to. 
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EXISTING NOISE LEVELS  
 

The nearest sensitive receptors to the project site are located to the north across Lurin Avenue and 

along the project’s southern property line. The closest home to the north across Lurin Avenue is 

80 feet from the closest project residence. The closest home to the south is 70 feet from the closest 

Riverside Wood home. 

 

Short term noise readings were conducted on Wednesday, January 23, 2019 in the project vicinity 

to document existing noise levels. The meter locations are shown on Figure 2 and the following 

summarizes the results: 

 

Riverside Woods 

Noise Monitoring Results 
Meter Start Time Location Leq 

(dBA) 

Lmax 

(dBA) 

Lmin 

(dBA) 

Meter 1 12:00 p.m. Wood 50’ to CL 68 79 45 

Meter 2 12:20 p.m. Lurin East 50’ to CL 52 68 40 

Meter 3 12:40 p.m. Lurin West 50’ to CL 48 56 40 

 

Meters 1 captures traffic noise from Wood Road. The observed Leq was 68 dBA. Protocol 

typically assumes that 24-hour weighted CNELs are typically 2-3 dBA higher than mid-afternoon 

Leq readings. This would translate into a CNEL of 70-71 dBA.  

 

However, as discussed later in the report, a traffic count on Wood Road measured 8,981 vehicles 

during a 24-hour period. Noise calculations based on this low volume should correlate to a CNEL 

of about 67.4 dBA which creates a discrepancy between monitored and calculated noise levels. 

 

While monitoring, it was observed that Wood Road was noisy for the volume carried because the 

road surface is concrete slab in disrepair with lots of expansion joints which produce tire slap 

noise.  Presumably this accounts for the discrepancy. For this analysis it was assumed that the 

roadway is improved with smooth asphalt. Nevertheless, depending on project setback, mitigation 

may be required to meet the 65 dBA CNEL threshold for Wood Road adjacent homes. 

 

Lurin Avenue is asphalt, with very low volumes traveling 25-30 mph. The observed noise levels 

on Lurin Avenue were 48-52 dBA Leq which would translate into a CNEL of 50-55 dBA which 

would be much below the recommended residential compatibility threshold of 65 dBA CNEL. 
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Figure 2 

Noise Meter Locations 

 
 

Meter 3 Meter 2 

Meter 1 
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NOISE IMPACTS  
 

IMPACT SIGNIFICANCE CRITERIA 
 

Noise impacts are considered significant if: 

 

1. They create violations of noise standards, or, 

 

2. They substantially worsen an already excessive noise environment, or, 

 

3. They substantially increase an existing quiet environment even if noise standards are not 

violated by the proposed action. 

 

Several characteristic noise sources are typically identified with land use intensification such as 

that proposed for the development of the planned residential project.  Construction activities, 

especially heavy equipment used during grading activities, will create short-term noise increases 

near the project site.  Such impacts are important for possible nearby noise-sensitive receptors. 

Upon completion, project-related traffic will cause an incremental increase in area-wide noise 

levels throughout the project area.  

 

Traffic noise impacts are generally analyzed both to ensure that the project does not adversely 

impact the acoustic environment of the surrounding community, as well as to insure the project 

site is not exposed to an unacceptable level of noise resulting from the ambient noise environment 

acting on the project.  

 

According to the current CEQA Appendix G guidelines, noise impacts are considered potentially 

significant if they cause: 

 

a. Exposure of persons to or generation of noise levels in excess of standards established in the 

local general plan or noise ordinance, or applicable standards of other agencies.  Noise levels 

exceeding the Riverside Noise Standards would be considered significant. 

 

b. Exposure of persons to or generation of excessive groundborne vibration or groundborne noise 

levels. 

 

c. A substantial permanent increase in ambient noise levels in the project vicinity above levels 

existing without the project. 

 

d. A substantial temporary or periodic increase in ambient noise levels in the project vicinity 

above levels existing without the project. 

 

e. If a project located within 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. 

  



Riverside Wood Residential Noise 9 

 

The terms “substantial” or “excessive” are not defined in most environmental compliance 

guidelines. Noise analysis methodology is accurate only to the nearest whole decibel and the 

human ear can only clearly detect changes of around 3 dBA; changes of less than 3 dBA, while 

audible under controlled circumstances, are not readily discernable in an outdoor environment. 

Thus, a change of 3 dBA is considered as a perceptible audible change. Most people can readily 

hear a change of 5 dBA in an exterior environment; therefore, in Riverside, an increase of 5 dBA 

or greater in the noise exposure of sensitive receptors is considered a substantial change (RCIP GP 

EIR, 2003). 

 

 
VEHICULAR NOISE IMPACTS 
 
Long-term noise concerns regarding suitability of the site for residential uses are based on 

vehicular operations on project area roadways. These concerns were addressed using the California 

specific vehicle noise curves (CALVENO) in the federal roadway noise model (the FHWA 

Highway Traffic Noise Prediction Model, FHWA-RD-77-108).  

 

Off-Site Traffic Noise Impacts 

 

The traffic noise levels in Table 1 were calculated using traffic counts provided by the traffic 

consultant for this project with project trips superimposed. The project could generate up to 944 

trips per day. For these trips, all would travel north on Wood Street and then 40% would split off 

to travel west on Van Buren and 35% would travel east. Approximately 15% would continue north 

along Wood Street. This information is quantified in Table 2. 

 

Table 2 

Roadway Traffic Volumes and Associated Noise 

Roadway 

Traffic Volumes ADT dBA CNEL at 50 feet from centerline 

Existing 
Proj 

Traffic 

Existing+ 

Proj 

Traffic 

Noise No 

Proj 

Traffic 

Noise With 

Proj 

Project 

Impact 

       

Wood/ Lurin-Mariposa 8,400 944 9,344 67.1 67.5 0.4 

Wood/Krameria-Lurin 8,981 944 9925 67.4 67.8 0.4 

Wood/MLK-Krameria 11,869 944 12,813 68.6 68.9 0.3 

Van Buren/E of Wood 38,849 330 39,179 73.7 73.8 0.1 

Van Buren/W of Wood 40,095 378 40,473 73.9 73.9 0.0 

 

As shown, the maximum project impact is +0.4 dBA CNEL on Wood Road closest to the site. 

Traveling north, traffic volumes become larger which further dilute any project impact. Therefore, 

the project traffic will not significantly impact off site uses. A +0.4 dBA noise increase is not 

within the range of human detection. 
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On-Site Traffic Noise Impacts 

 

Traffic noise along Wood Road is anticipated to be 67.1 dBA CNEL at 50 feet from the roadway 

centerline. All the Wood Road perimeter lots will have a 6-foot high CMU wall at the parcel 

property line. A 6-foot wall can provide at least 5 dBA of noise reduction. Therefore, all Wood 

Road adjacent homes will be capable of achieving an exterior noise level less than 65 dBA CNEL. 

 
INTERIOR NOISE 
 

The City’s exposure criteria for new residential construction require that the interior noise 

environment, attributable to outside sources, be limited to 45 dB CNEL. An interior CNEL of 45 

dBA is mandated by the State of California Noise Insulation Standards (CCR, Title 24, Part 6, 

Section T25-28) for multiple-family dwellings and hotel and motel rooms. A 45 dBA CNEL is 

also typically considered the appropriate maximum interior noise exposure for single-family 

dwelling units. 

 

For typical wood-frame construction with stucco and gypsum board wall assemblies, the noise 

level reduction is as follows: 

 

Partly open windows – 12 dBA 

Closed dual-paned windows – 30 dBA 

 
Use of energy efficient (primarily dual paned) windows is required by the California Building 

Code for energy conservation in new residential construction. With a maximal exterior noise level 

of 67.1 dBA CNEL, interior noise standards would be met with only the use of closed dual-paned 

windows at the noisiest units. It is noted that where window closure is a requirement for interior 

noise control, the Building Code requires provision of supplemental ventilation at a specified rate 

with a specified fraction of fresh make-up air. The provision of supplemental ventilation is a 

standard construction practice. 

 

CONSTRUCTION NOISE IMPACTS 
 

Temporary construction noise impacts vary markedly because the noise strength of construction 

equipment ranges widely as a function of the equipment used and its activity level.  Short-term 

construction noise impacts tend to occur in discrete phases dominated initially by earth-moving 

sources, then by foundation and roadway paving, and finally for finish construction. 

 

In 2006, the Federal Highway Administration (FHWA) published the Roadway Construction 

Noise Model that includes a national database of construction equipment reference noise emission 

levels. In addition, the database provides an acoustical usage factor to estimate the fraction of time 

each piece of construction equipment is operating at full power during a construction phase. The 

usage factor is a key input variable that is used to calculate the average Leq noise levels. 

 

Table 3 identifies highest (Lmax) noise levels associated with each type of equipment identified 

for use, then adjusts this noise level for the extent of equipment usage (usage factor), which is 
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represented as Leq. The table is organized by construction activity and equipment associated with 

each activity. 

 

Quantitatively, the primary noise prediction equation is expressed as follows for the hourly average 

noise level (Leq) at distance D between the source and receiver (dBA): 

 

Leq = Lmax @ 50’ – 20 log (D/50’) + 10log (U.F%/100) – I.L.(bar) 

Where: 

Lmax @ 50’ is the published reference noise level at 50 feet 

U.F.% is the usage factor for full power operation per hour 

I.L.(bar) is the insertion loss for intervening barriers 

 

The proposed construction fleet is shown in Table 3 which describes the noise level for each piece 

of equipment.  

 

Table 3 

Construction Equipment Noise Levels 

Phase Name Equipment 
Usage 

Factor1 

Max Measured 

Noise @ 50 feet 

(dBA) 

Average Hourly 

Noise Level @ 

50 feet (dBA 

Demo 

Concrete Saw 20% 90 84 

Excavator 40% 81 78 

Dozer 40% 82 78 

Grading  

Grader 40% 85 81 

Scraper 40% 84 80 

Dozer 40% 82 78 

Tractor 40% 84 80 

Excavator 40% 81 78 

Building 

Construction  

Forklift 20% 75 68 

Gen Set 50% 81 78 

Loader/Backhoe 37% 78 74 

Crane 16% 81 73 

Paving 

Paver 50% 77 74 

Paving Equip 40% 76 72 

Roller 38% 80 76 

Source: FHWA’s Roadway Construction Noise Model, 2006 

1. Estimates the fraction of time each piece of equipment is operating at full power during a 

construction operation 

 

Typical hourly average construction generated noise levels are about 68 dBA to 84 dBA Leq 

measured at a distance of 50 feet from the site. Construction generated noise levels drop off at a 

rate of about 6 dBA per doubling of distance between the source and receptor.  Shielding by 

buildings or terrain often results in lower construction noise levels at distant receptors. The 

potential for construction-related noise to adversely affect nearby residential receptors would 

depend on the location and proximity of construction activities to these receptors.  

 

The closest sensitive receptors are to the north and have a 85-foot setback to the closest project 

structure and an 80-feet setback to the closest project property line. On the southern end, the closest 
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receptor is 70-feet to the closest project structure and 60-feet to the closest project property line. 

The project includes a 6-foot block wall along the perimeter. This would assist in noise attenuation, 

however since it is unclear if the wall would be built before demolition and grading, no credit was 

taken. 

 

Table 4 shows the expected maximal construction noise level at the closest receptors by phase. 

 

Table 4 

Construction Noise Exposure at Adjoining Sensitive Uses by Phase 

Phase Name Equipment 

Noise Levels 

at Northern 

Receptors 

Noise Levels 

at Southern 

Receptors 

Demo 

Concrete Saw 80 82 

Excavator 74 76 

Dozer 74 76 

Grading  

Grader 77 79 

Scraper 76 78 

Dozer 74 76 

Tractor 76 78 

Excavator 74 76 

Building 

Construction  

Forklift 64 66 

Gen Set 74 76 

Loader/Backhoe 70 72 

Crane 69 71 

Paving 

Paver 70 72 

Paving Equip 68 70 

Roller 72 74 

 

Again, no credit was taken for the planned perimeter 6-foot block wall since it is unclear when the 

wall will be erected. However, the wall could provide approximately -5 dBA of noise attenuation. 

In the absence of a wall, receptors to the north could be exposed to noise levels as high as 80 dBA 

Leq and receptors to the south could experience an 82 dBA Leq. Exterior to interior noise 

attenuation is approximately -25 dBA in an older home without dual paned windows.  

 

Therefore, the expected indoor noise level at the closest residence with closed windows would be 

approximately 57 dBA during construction.  For indoor noise environments, the highest noise level 

that permits relaxed conversation with 100 percent intelligibility throughout the room is 45 dBA. 

Speech interference is considered to be highly intrusive when normal conversation is precluded at 

3 feet, which occurs when ambient noise levels substantially exceed 65 dBA. An interior noise 

level of 57 dBA at indoor locations would maintain a barely acceptable interior noise environment 

with closed windows.  In some cases, this noise reduction could be maintained only on a temporary 

basis, since it requires that windows remain closed at all times assuming homes have air 

conditioning.  

 

Construction noise is unavoidable and sensitive land uses adjacent to the project site would 

experience a noise nuisance during construction activity. This noise would be temporary and 

limited to the duration of the construction in any one location.  These temporary impacts will cease 
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once each project component is completed. The project is planned to be constructed in a single 

phase. 

 

However, project construction would comply with City standards and only occur between 7:00 

AM and 7:00 PM on weekdays and between the hours of 8:00 AM and 5:00 PM on Saturdays. 

Construction would not occur on Sundays or on federal holidays. Pursuant to Riverside Municipal 

Code Section 7.35.020(G), noise sources associated with construction of the proposed project are 

exempt from the interior and exterior noise standards of the City’s Noise Control Ordinance. 

Therefore, impacts of the construction of the project would be less than significant.  

 

Although construction related noise impacts are predicted to be less than significant, the following 

measures should be incorporated into the project contract specifications to minimize noise 

nuisance impacts at the closest receptors:  

 

• Stockpiling and staging activities must be located as far as practicable from dwellings. 

• All mobile equipment shall have properly operating and maintained mufflers. 

• Vehicles shall not be left idling for longer than five minutes when not in use 

• No music or electronically reinforced speech from construction workers shall be audible 

at off-site noise-sensitive property 

 

CONSTRUCTION ACTIVITY VIBRATION 
 

Ground-borne vibration occurs when heavy equipment travels over unpaved surfaces or when it is 

engaged in soil movement. The effects of ground-borne vibration include discernable movement 

of building floors, rattling of windows, shaking of items on shelves or hanging on walls, and 

rumbling sounds.  Vibration related problems generally occur due to resonances in the structural 

components of a building because structures amplify groundborne vibration. Within the “soft” 

sedimentary surfaces of much of Southern California, ground vibration is quickly damped out. 

Groundborne vibration is almost never annoying to people who are outdoors (FTA 2006).   

 

Groundborne vibrations from construction activities rarely reach levels that can damage structures. 

Because vibration is typically not an issue, very few jurisdictions have adopted vibration 

significance thresholds. Vibration thresholds have been adopted for major public works 

construction projects, but these relate mostly to structural protection (cracking foundations or 

stucco) rather than to human annoyance. 

 

The vibration descriptor commonly used to determine structural damage is the peak particle 

velocity (ppv) which is defined as the maximum instantaneous positive or negative peak of the 

vibration signal, usually measured in in/sec.  The range of such vibration is shown in Table 5: 

 

Table 5 

Human Response To Transient Vibration 

Average Human Response ppv (in/sec) 

Severe 2.00

0 Strongly perceptible 0.90

0 
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Distinctly perceptible 0.24

0 Barely perceptible 0.03

5      Source: Caltrans Transportation and Construction Vibration Guidance Manual, 2013. 
 
 
 

Over the years, numerous vibration criteria and standards have been suggested by researchers, 

organizations, and governmental agencies. There are no Caltrans or Federal Highway 

Administration standards for vibration. 

 

According to Caltrans, the threshold for structural vibration damage for modern structures is 0.5 

in/sec for intermittent sources, which include impact pile drivers, pogo-stick compactors, crack-

and-seat equipment, vibratory pile drivers, and vibratory compaction equipment. The American 

Association of State Highway and Transportation Officials (AASHTO) (1990) identifies 

maximum vibration levels for preventing damage to structures from intermittent construction or 

maintenance activities for residential buildings in good repair with gypsum board walls to be  

0.4–0.5 in/sec. Below this level there is virtually no risk of building damage. Table 6 shows the 

predicted vibration levels generated by construction equipment at varying distances. 

 
Table 6 

Estimated Vibration Levels During Project Construction 
 
 

Equipment 
PPV 

at 25 ft (in/sec) 

PPV 

at 50 ft (in/sec) 

PPV 

at 100 ft 

(in/sec) 

PPV 

at 150 ft 

(in/sec) 

Large Bulldozer 0.089 0.031 0.011 0.006 

Loaded trucks 0.076 0.027 0.010 0.005 

Jackhammer 0.035 0.012 0.004 0.002 

Small Bulldozer 0.003 0.001 <0.001 <0.001 

  Source: FHWA Transit Noise and Vibration Impact Assessment 

 

The calculation to determine PPV at a given distance is:  

 

 PPVdistance = PPVref*(25/D)^1.5  

Where: 

 PPVdistance = the peak particle velocity in inches/second of the equipment adjusted for 

distance,  

PPVref = the reference vibration level in inches/second at 25 feet, and  

D = the distance from the equipment to the receiver.  

 

The closest home to the proposed project has greater than a 50-foot separation from the closest 

property line. As seen on Table 6, even at this setback the vibration levels are well below levels 

that could create structural damage (i.e., 0.5 in/sec).  
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AIRPORT NOISE 
 

The site is within the vicinity of March Air Reserve Base. The March Air Reserve Base/ Inland 

Port Airport/ Joint Land Use Study prepared in December 0f 2010 for the March Joint Powers 

Authority contains compatibility information for airport adjacent land uses.  As shown in Figure 

3, the project is in zone “E” which has no restrictions on development or use. Zone “E” is 

considered to have low noise impact and is beyond the 55 dBA CNEL noise contour but maybe 

subject to occasional overflights. As shown in Figure 4, titled “Buyer Awareness,” airport 

proximity must be disclosed in purchase documents but there are no deed restrictions. 
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Figure 3 Compatibility Map 

 

 
 

 

 

  

Project 
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Figure 4 Buyer Awareness 
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NOISE MITIGATION SUMMARY 
 

The project traffic will not create a significant noise increase on area roadways. 

 

The project site will have perimeter 6-foot high CMU walls. This would ensure that any home 

within the project development can achieve an exterior noise level of less than 65 dBA CNEL in 

outdoor recreational space. 

 

Interior noise standards will be met with closed windows and doors. Where window closure is a 

requirement for interior noise control, the Building Code requires provision of supplemental 

ventilation such as air conditioning. 

 

The proposed project is outside the 55 dB CNEL noise contour for the March Air Reserve Base 

and there are no planning restrictions though the area may be subject to occasional overflights.  

There is a mandatory disclosure for home purchasers informing them that they are within an airport 

influence area. 

 

Short-term construction noise intrusion and vibration impacts will be limited by conditions on 

construction permits requiring compliance with the City of Riverside Noise Ordinance.  

Construction is permitted between 7:00 AM and 7:00 PM on weekdays and between the hours of 

8:00 AM and 5:00 PM on Saturdays. Construction would not occur on Sundays or on federal 

holidays. In addition, the following construction practices are recommended to minimize noise 

nuisance: 

 

• Stockpiling and staging activities must be located as far as practicable from dwellings. 

• All mobile equipment shall have properly operating and maintained mufflers. 

• Vehicles shall not be left idling for longer than five minutes when not in use. 

• No music or electronically reinforced speech from construction workers shall be audible 

at off-site noise-sensitive property. 
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FENCE AND WALL LEGEND
SYMBOL DESCRIPTION

PERIMETER WALL. 6'-0" HIGH CMU WALL. WALL TO BE 1-SIDED SPLIT FACE BLOCK WALL WITH PRECISION BLOCK CAP. BLOCK TO BE
6X8X16 ANGELUS . COLOR TO BE CANYONBLUFF. CAP TO BE ANGELUS PRECISION CAP (8X2X16), COLOR: CANYONBLUFF

INTERIOR WALL. 5'-6" HIGH CMU WALL. WALL TO BE 1-SIDED SPLIT FACE BLOCK WALL WITH PRECISION BLOCK CAP. BLOCK TO BE
6X8X16 ANGELUS . COLOR TO BE CANYONBLUFF. CAP TO BE ANGELUS PRECISION CAP (8X2X16), COLOR: CANYONBLUFF

LOT FENCING. 5'-6" HIGH PRIVACY STYLE VINYL FENCE - (DETAIL # V-001)- COLOR TO BE TAN - AVAILABLE THROUGH
FENCEWORKS INC. (1-800-350-5620). INSTALL PER MANUFACTURER'S RECOMMENDATIONS

6' HIGH TUBULAR STEEL POOL FENCING

TRAIL FENCE PER COUNTY OF RIVERSIDE STANDARD DETAIL

PILASTER. 6'-8" HIGH CMU PILASTER. PILASTER TO BE SPLIT-FACE BLOCK WITH PRECISION BLOCK CAP. BLOCK TO BE 16X8X16
ANGELUS. COLOR TO BE CANYONBLUFF. CAP TO BE ANGELES PRECISION CAP (19.5X4X19.5), COLOR: CANYONBLUFF

NOTE: WALL/FENCE MAY SIT ON TOP OF RETAINING WALL (WHERE APPLICABLE). REFER TO RETAINING WALL PLANS BY CIVIL ENGINEER.
TOTAL HEIGHT TO NOT EXCEED 10' FROM LOWER GRADE. RETAINING WALL COLOR AND FINISH TO MATCH PERIMETER CMU
BLOCK

FENCE & WALL PLAN - WESTERLY SITE  |  L5

0 60

1"=30'-0"SCALE

30

NORTH

RIVERSIDE  |  CA    -    TRACT # 37593
COASTAL COMMERCIAL PROPERTIES  | 18-115
DATE  04 | 15 | 19

WOOD & LURIN

33'-4"

35'-11"

5'
-0

"

5'
-0

"

34'-2"

32'-7"

30'-11"

34'-10"

37'-4"

5'
-0

"

5'
-0

"

PRECISION BLOCK FACING
HOMEOWNER SIDE

0'
-8

"

6'
-0

" H
IG

H
5'

-6
" H

IG
H

 F
O

R 
IN

TE
RI

O
R 

PR
IV

AC
Y 

W
AL

LS

ONE-SIDED SPLIT FACE BLK. WALL 1/2" = 1'-0"

2

6

1

7

3

5

4

8X2X16 ANGELUS PRECISION BEVEL CAP. COLOR:
CANYONBLUFF

1

6X8X16 ANGELUS ONE-SIDED SPLIT FACE BLOCK
(SPLIT FACE TO FACE STREET) - REINFORCEMENT PER
STRUCTURAL ENGINEER'S DETAILS AND
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2
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CONCRETE FOOTING - DEPTH,SIZE AND
REINFORCEMENT PER STRUCTURAL ENGINEER.
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COMPACTED SUBGRADE PER GEOTECHNICAL
SOIL ENGINEER'S RECOMMENDATION
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FENCE AND WALL LEGEND
SYMBOL DESCRIPTION

PERIMETER WALL. 6'-0" HIGH CMU WALL. WALL TO BE 1-SIDED SPLIT FACE BLOCK WALL WITH PRECISION BLOCK CAP. BLOCK TO BE
6X8X16 ANGELUS . COLOR TO BE CANYONBLUFF. CAP TO BE ANGELUS PRECISION CAP (8X2X16), COLOR: CANYONBLUFF

INTERIOR WALL. 5'-6" HIGH CMU WALL. WALL TO BE 1-SIDED SPLIT FACE BLOCK WALL WITH PRECISION BLOCK CAP. BLOCK TO BE
6X8X16 ANGELUS . COLOR TO BE CANYONBLUFF. CAP TO BE ANGELUS PRECISION CAP (8X2X16), COLOR: CANYONBLUFF

LOT FENCING. 5'-6" HIGH PRIVACY STYLE VINYL FENCE - (DETAIL # V-001)- COLOR TO BE TAN - AVAILABLE THROUGH
FENCEWORKS INC. (1-800-350-5620). INSTALL PER MANUFACTURER'S RECOMMENDATIONS

6' HIGH TUBULAR STEEL POOL FENCING

TRAIL FENCE PER COUNTY OF RIVERSIDE STANDARD DETAIL

PILASTER. 6'-8" HIGH CMU PILASTER. PILASTER TO BE SPLIT-FACE BLOCK WITH PRECISION BLOCK CAP. BLOCK TO BE 16X8X16
ANGELUS. COLOR TO BE CANYONBLUFF. CAP TO BE ANGELES PRECISION CAP (19.5X4X19.5), COLOR: CANYONBLUFF

NOTE: WALL/FENCE MAY SIT ON TOP OF RETAINING WALL (WHERE APPLICABLE). REFER TO RETAINING WALL PLANS BY CIVIL ENGINEER.
TOTAL HEIGHT TO NOT EXCEED 10' FROM LOWER GRADE. RETAINING WALL COLOR AND FINISH TO MATCH PERIMETER CMU
BLOCK
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CLUSTER MAILBOX  LOCATION

      *    (16-DOOR CLUSTER MAIL BOXES)
      *    THREE (3) CLUSTERED MAILBOXES

 TOTAL  ("A"; "B" & "C")

CLUSTER MAILBOX  LOCATION

      *    (16-DOOR CLUSTER MAIL BOXES)
      *    THREE (3) CLUSTERED MAILBOXES
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TREES BOTANICAL NAME COMMON NAME SIZE

CERCIS OCCIDENTALIS WESTERN REDBUD 24" BOX

KOELREUTERIA BIPINNATA CHINESE FLAME TREE 24" BOX

LAGERSTROEMIA X `NATCHEZ` WHITE CRAPE MYRTLE MULTI-TRUNK 24" BOX

PINUS ELDARICA AFGHAN PINE 24" BOX

TIPUANA TIPU TIPU TREE 36" BOX

PLANT SCHEDULE TYPICAL FRONT YARD AND TRAIL
TREES BOTANICAL NAME COMMON NAME SIZE

LAGERSTROEMIA X `NATCHEZ` WHITE CRAPE MYRTLE MULTI-TRUNK 24" BOX

PINUS ELDARICA AFGHAN PINE 24" BOX

PLATANUS X ACERIFOLIA `BLOODGOOD` LONDON PLANE TREE 24" BOX

TIPUANA TIPU TIPU TREE 36" BOX

ULMUS PARVIFOLIA `DRAKE` DRAKE ELM 24" BOX

PLANT SCHEDULE TYPICAL ENTRY AND BASIN
SHRUBS BOTANICAL NAME COMMON NAME SIZE

ARTEMISIA SCHMIDTIANA `SILVER MOUND` SILVER MOUND ARTEMISIA 1 GAL

CEANOTHUS GRISEUS HORIZONTALIS `YANKEE POINT` CALIFORNIA LILAC 1 GAL

CISTUS X PURPUREUS ORCHID ROCKROSE 5 GAL

DIANELLA CAERULEA 'CASSA BLUE' CASSA BLUE FLAX LILY 5 GAL

FESTUCA OVINA GLAUCA `ELIJAH BLUE` BLUE FESCUE 1 GAL

GAURA LINDHEIMERI `WHIRLING BUTTERFLIES` WHIRLING BUTTERFLIES GAURA 5 GAL

HESPERALOE PARVIFLORA `BRAKELIGHTS` TM BRAKELIGHTS RED YUCCA 1 GAL

MUHLENBERGIA CAPILLARIS PINK MUHLY 5 GAL

MUHLENBERGIA RIGENS DEER GRASS 5 GAL

SALVIA CLEVELANDII CLEVELAND SAGE 5 GAL

SALVIA GREGGII AUTUMN SAGE 5 GAL

GROUND COVERS BOTANICAL NAME COMMON NAME SIZE

ACHILLEA X `MOONSHINE` MOONSHINE YARROW 1 GAL

ARCTOSTAPHYLOS X `EMERALD CARPET` EMERALD CARPET MANZANITA 1 GAL

ARTEMISIA SCHMIDTIANA `SILVER MOUND` SILVER MOUND ARTEMISIA 1 GAL

SHRUBS BOTANICAL NAME COMMON NAME SIZE

ARTEMISIA SCHMIDTIANA `SILVER MOUND` SILVER MOUND ARTEMISIA 1 GAL

CEANOTHUS GRISEUS HORIZONTALIS `YANKEE POINT` CALIFORNIA LILAC 1 GAL

CISTUS X PURPUREUS ORCHID ROCKROSE 5 GAL

DIANELLA CAERULEA 'CASSA BLUE' CASSA BLUE FLAX LILY 5 GAL

FESTUCA OVINA GLAUCA `ELIJAH BLUE` BLUE FESCUE 1 GAL

GAURA LINDHEIMERI `WHIRLING BUTTERFLIES` WHIRLING BUTTERFLIES GAURA 5 GAL

HESPERALOE PARVIFLORA `BRAKELIGHTS` TM BRAKELIGHTS RED YUCCA 1 GAL

MUHLENBERGIA CAPILLARIS PINK MUHLY 5 GAL

MUHLENBERGIA RIGENS DEER GRASS 5 GAL

SALVIA CLEVELANDII CLEVELAND SAGE 5 GAL

SALVIA GREGGII AUTUMN SAGE 5 GAL

GROUND COVERS BOTANICAL NAME COMMON NAME SIZE

ACHILLEA X `MOONSHINE` MOONSHINE YARROW 1 GAL

ARCTOSTAPHYLOS X `EMERALD CARPET` EMERALD CARPET MANZANITA 1 GAL

ARTEMISIA SCHMIDTIANA `SILVER MOUND` SILVER MOUND ARTEMISIA 1 GAL

FESTUCA IDAHOENSIS IDAHO FESCUE 1 GAL
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TREES BOTANICAL NAME COMMON NAME SIZE

KOELREUTERIA BIPINNATA CHINESE FLAME TREE 24" BOX

LAGERSTROEMIA X `NATCHEZ` WHITE CRAPE MYRTLE MULTI-TRUNK 24" BOX

MAGNOLIA GRANDIFLORA `LITTLE GEM` DWARF SOUTHERN MAGNOLIA 24" BOX

PLATANUS X ACERIFOLIA `BLOODGOOD` LONDON PLANE TREE 24" BOX

TIPUANA TIPU TIPU TREE 36" BOX

SHRUBS BOTANICAL NAME COMMON NAME SIZE

ARTEMISIA SCHMIDTIANA `SILVER MOUND` SILVER MOUND ARTEMISIA 1 GAL

CEANOTHUS GRISEUS HORIZONTALIS `YANKEE POINT` CALIFORNIA LILAC 1 GAL

CISTUS X PURPUREUS ORCHID ROCKROSE 5 GAL

DIANELLA CAERULEA 'CASSA BLUE' CASSA BLUE FLAX LILY 5 GAL

FESTUCA OVINA GLAUCA `ELIJAH BLUE` BLUE FESCUE 1 GAL

GAURA LINDHEIMERI `WHIRLING BUTTERFLIES` WHIRLING BUTTERFLIES GAURA 5 GAL

HESPERALOE PARVIFLORA `BRAKELIGHTS` TM BRAKELIGHTS RED YUCCA 1 GAL

MUHLENBERGIA CAPILLARIS PINK MUHLY 5 GAL

MUHLENBERGIA RIGENS DEER GRASS 5 GAL

SALVIA CLEVELANDII CLEVELAND SAGE 5 GAL

SALVIA GREGGII AUTUMN SAGE 5 GAL

GROUND COVERS BOTANICAL NAME COMMON NAME SIZE

ACHILLEA X `MOONSHINE` MOONSHINE YARROW 1 GAL

ARCTOSTAPHYLOS X `EMERALD CARPET` EMERALD CARPET MANZANITA 1 GAL

PLANT SCHEDULE TYPICAL PROMENADE

TREES BOTANICAL NAME COMMON NAME SIZE

LAGERSTROEMIA X `NATCHEZ` WHITE CRAPE MYRTLE MULTI-TRUNK 24" BOX

PINUS ELDARICA AFGHAN PINE 24" BOX

PLATANUS X ACERIFOLIA `BLOODGOOD` LONDON PLANE TREE 24" BOX

SHRUBS BOTANICAL NAME COMMON NAME SIZE SPACING

ACHILLEA X `MOONSHINE` MOONSHINE YARROW 1 GAL 24" o.c.

ARTEMISIA SCHMIDTIANA `SILVER MOUND` SILVER MOUND ARTEMISIA 1 GAL 18" o.c.

CEANOTHUS GRISEUS HORIZONTALIS `YANKEE POINT` CALIFORNIA LILAC 1 GAL 24" o.c.

CISTUS X PURPUREUS ORCHID ROCKROSE 5 GAL 60" o.c.

DIANELLA CAERULEA 'CASSA BLUE' CASSA BLUE FLAX LILY 5 GAL 30" o.c.

HESPERALOE PARVIFLORA `BRAKELIGHTS` TM BRAKELIGHTS RED YUCCA 1 GAL 24" o.c.

MUHLENBERGIA CAPILLARIS PINK MUHLY 5 GAL 36" o.c.

MUHLENBERGIA RIGENS DEER GRASS 5 GAL 48" o.c.

SALVIA CLEVELANDII CLEVELAND SAGE 5 GAL 30" o.c.

GROUND COVERS BOTANICAL NAME COMMON NAME SIZE SPACING

FESTUCA IDAHOENSIS IDAHO FESCUE 1 GAL 12" o.c.

PLANT SCHEDULE PLANTING WOOD AND LURIN CORNER

TYPICAL PLANTING - PROMENADE + WOOD & LURIN CORNER |  L9
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Cercis occidentalis /
Western Redbud

Koelreuteria paniculata /
Golden Rain Tree

Magnolia grandiflora /
Southern Magnolia

Achillea x "Moonshine" /
Moonshine Yarrow

Arctostaphylos x 'Emerald Carpet' /
Emerald Carpet Manzanita

Artemisia schmidtiana 'Silver Mound' /
Silver Mound Artemisia

Cistus x purpureus /
Orchid Rockrose

Hesperaloe parviflora 'Brakelights' TM /
Brakelights Red Yucca

Dianella Caerulla 'Cassa Blue' /
Cassa Blue Flax Lily

Muhlenbergia capillaris 'Pink Muhly' /
Pink Muhly

Salvia clevelandii /
Cleveland Sage

Salvia greggii /
Autumn Sage

Festuca ovina glauca /
'Elijah Blue' Fescue
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Ceanothus griseus 'Yankee Point' /
Orchid Rockrose

TREES

Muhlenbergia rigens /
Deer Grass

Gaura lindheimeri 'Whirling Butterflies' /
Whirling Butterflies Gaura

Festuca idahoensis /
Idaho Fescue

Lagerstroemia x 'Natchez' /
Crape Myrtle

Phoenix dactylifera 'Medjool' /
Medjool Date Palm

Pinus eldarica /
Afghan Pine

Platanus acerifolia 'Bloodgood' /
London Plane Tree

Tipuana Tipu /
Tipu Tree

Ulmus parvifolia 'Drake' /
Drake Elm

SHRUBS
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