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This Water Quality Management Plan (WQMP) has been prepared for The Picerne Group by 

Tait & Associates, Inc.  The WQMP is intended to comply with the requirements of the County 

of Orange NPDES Stormwater Program requiring the preparation of the plan. 

The undersigned, while it owns the subject property, is responsible for the implementation of 

the provisions of this plan , including the ongoing operation and maintenance of all best 

management practices (BMPs), and will ensure that this plan is amended as appropriate to 

reflect up-to-date conditions on the site consistent with the current Orange County Drainage 

Area Management Plan (DAMP) and the intent of the non-point source NPDES Permit for 

Waste Discharge Requirements for the County of Orange, Orange County Flood Control 

District and the incorporated Cities of Orange County within the Santa Ana Region.  Once the 

undersigned transfers its interest in the property, its successors-in-interest shall bear the 

aforementioned responsibility to implement and amend the WQMP.  An appropriate number of 

approved and signed copies of this document shall be available on the subject site in perpetuity. 

Owner: 

Title Willis Locke / Director of Preconstruction 

Company The Picerne Group, LLC 

Address 5000 Birch, Suite 600, Newport Beach, CA 92660 

Email wlocke@picereneconstruction.com 

Telephone # (949) 267-1590 

I understand my responsibility to implement the provisions of this WQMP including the 
ongoing operation and maintenance of the best management practices (BMPs) described 
herein.  

Owner 

Signature 
TO BE SIGNED AT FINAL WQMP Date       

Project Owner’s Certification 

Planning Application No. 

(If applicable) 
PA2022-XXX Grading Permit No.       

Tract/Parcel Map and 

Lot(s) No.       
      Building Permit No.       

Address of Project Site and APN 

 (If no address, specify Tract/Parcel Map and Lot Numbers)  
427-332-02 
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Preparer (Engineer):  

Title David Sloan, PE / Director of Engineering PE Registration # C82595 

Company Tait & Associates, Inc. 

Address 801 N. Parkcenter Dr., Santa Ana, CA 92705 

Email dsloan@tait.com 

Telephone # (714) 560-8643 

I hereby certify that this Water Quality Management Plan is in compliance with, and meets the 

requirements set forth in, Order No. R8-2009-0030/NPDES No. CAS618030, of the Santa Ana 

Regional Water Quality Control Board. 

Preparer 

Signature 
TO BE SIGNED AT FINAL WQMP Date       

Place 

Stamp  

Here  
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Section I Permit(s) and Water Quality Conditions of Approval or 
 Issuance 
 

Provide discretionary or grading/building permit information and water quality conditions of 
approval, or permit issuance, applied to the project.  If conditions are unknown, please request 
applicable conditions from staff.  Refer to Section 2.1 in the Technical Guidance Document (TGD) 
available on the OC Planning website (ocplanning.net). 

 

Project Infomation 

Permit/Application No. 

(If applicable) 
N/A 

Grading or Building 
Permit No.  
(If applicable) 

N/A 

Address of Project Site (or 

Tract Map and Lot 

Number if no address) 

and APN 

APN: 427-332-02 

 

Water Quality Conditions of Approval or Issuance 

Water Quality 

Conditions of Approval 

or Issuance applied to 

this project.    

(Please list verbatim.) 

Prior to the issuance of a grading permit, the Applicant shall prepare and submit 

a Water Quality Management Plan (WQMP) for the proposed project, subject to 

the approval of the Building Division and Code and Water Quality Enforcement 

Division. The WQMP shall provide appropriate Best Management Practices 

BMPs) to ensure that no violations of water quality standards or waste discharge 

requirements occur. 

A list of "good housekeeping" practices will be incorporated into the long- term 

post - construction operation of the site to minimize the likelihood that 

pollutants will be used, stored or spilled on the site that could impair water 

quality. These may include frequent parking area vacuum truck sweeping, 

removal of wastes or spills, limited use of harmful fertilizers or pesticides, and 

the diversion of storm water away from potential sources of pollution ( e. g., 

trash receptacles and parking structures). The Stage 2 WQMP shall list and 

describe all structural and non- structural BMPs. In addition, the WQMP must 

also identify the entity responsible for the long- term inspection, maintenance, 

and funding for all structural ( and if applicable Treatment Control) BMPs. 

 

Conceptual WQMP 
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Was a Conceptual Water 

Quality Management Plan 

previously approved for 

this project? 

This is a preliminary WQMP 

 

Watershed-Based Plan Conditions 

Provide applicable 

conditions from watershed - 

based plans including 

WIHMPs and TMDLS. 

WIHMP:  

Not Applicable  

  

303(d) Listed Impairments for San Diego Creek and Newport Bay:  

Selenium, Toxaphene, Fecal Coliform, Metals, Copper, Sediment Toxicity,  

Chlordane, DDT, PCB's (Polychlorinated Biphenyls), Indicator Bacteria,  

Nutrients, Pesticides, Sedimentation/Siltation  

  

TMDL's for San Diego Creek and Newport Bay:  

Bacteria Indicators/Pathogens, Nutrients, Pesticides,  

Sedimentation/Siltation 
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Section II Project Description 

II.1 Project Description 

Provide a detailed project description including:   

• Project areas;  

• Land uses;  

• Land cover;  

• Design elements; 

• A general description not broken down by drainage management areas (DMAs).  

Include attributes relevant to determining applicable source controls.  Refer to Section 2.2 in the 

Technical Guidance Document (TGD) for information that must be included in the project description.  

 

Description of Proposed Project  

Development Category 
(From Model WQMP, 

Table 7.11-2; or -3): 

Category 8: Significant Redevelopment Project 

Project Area (ft2):  101,858 

(2.34 AC) 
Number of Dwelling Units:   SIC Code:  59 (Residential) 

Project Area 

Pervious Impervious 

Area  

(acres or sq ft) 
Percentage 

Area 

(acres or sq ft) 
Percentage 

Pre-Project Conditions 0.52 22% 1.82 78% 

Post-Project Conditions 0.62 26% 1.72 78% 

Drainage 

Patterns/Connections 
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Narrative Project 

Description: 

(Use as much space as 

necessary.) 

The proposed development is in the City of Newport Beach, Orange County, 

California. In general, the property is bordered by an existing parking lot to the 

North and West, Bristol Street to the South and Spruce Street to the East.  The 

project is comprised of a multi-level podium apartment building with two levels 

of subterranean parking. Project leasing offices are accessed directly from the 

corner of Bristol and Spruce. A fire-lane is provided along the West and East of 

the site for emergency access uses.  

Existing (Pre-Developed) Hydrologic Conditions:  

The property is currently an office parking consisting of a (3) 2-story office 

complexes with surface parking. Soil classification is largely comprised of ‘D’ type 

soils. The site currently drains in 2 directions, with approximately 10% of the 

drainage running towards Spruce Street and 90% towards Bristol Street. The site 

is considered relatively flat at 1% to 2% to provide sheet flow within the existing 

parking lots. The parking lot drainage is collected by a series of concrete swales 

which are collected by an onsite private catch basin.  

Developed (Post-Developed) Hydrologic Conditions:  

The project will maintain the existing drainage pattern of the site. Approximately 

0.62 ac of the 2.34 ac site will be landscaped or have a pervious surface. The 

impervious surface includes walkway areas in the podium area, roads and 

parking areas that allow for vehicular traffic, which are anticipated to be paved 

with asphalt.  The overall increase in pervious area will result in the decrease of  

approximately 4% in runoff volume, therefore no hydrologic conditions of 

concern (HCOC) are anticipated. 
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II.2 Potential Stormwater Pollutants 

Determine and list expected stormwater pollutants based on land uses and site activities. Refer to 

Section 2.2.2 and Table 2.1 in the Technical Guidance Document (TGD) for guidance. 

 

 

Pollutants of Concern 

Pollutant 

Check One for 

each: 

E=Expected to 

be of concern  

N=Not Expected 

to be of concern 

Additional Information and Comments 

Suspended-Solid/ Sediment E  N  
Attached Residential, Retail, Parking, and Street 

project components 

Nutrients E  N  
Attached Residential, Retail, Parking, and Street 

project components 

Heavy Metals E  N  
Attached Residential, Retail, Parking, and Street 

project components 

Pathogens (Bacteria/Virus) E  N  
Attached Residential, Retail, Parking, and Street 

project components 

Pesticides E  N  
Attached Residential, Retail, Parking, and Street 

project components 

Oil and Grease E  N  
Attached Residential, Retail, Parking, and Street 

project components 

Toxic Organic Compounds E  N  
Attached Residential, Retail, Parking, and Street 

project components 

Trash and Debris E  N  
Attached Residential, Retail, Parking, and Street 

project components 
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II.3 Hydrologic Conditions of Concern 

Determine if streams located downstream from the project area are potentially susceptible to 

hydromodification impacts. Refer to Section 2.2.3.1 in the Technical Guidance Document (TGD) for 

North Orange County or Section 2.2.3.2 for South Orange County. 

 

 No – Show map 

 

 Yes – Describe applicable hydrologic conditions of concern below. Refer to Section 2.2.3 in the 

Technical Guidance Document (TGD). 
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The overall increase in pervious area will result in the decrease of  approximately 4% in runoff volume, 

therefore no hydrologic conditions of concern (HCOC) are anticipated. 

Approximately 1,069 cu-ft of runoff volume is produced by a 2-year, 24-hour storm event under the post 

developed condition.  The same frequency and duration storm produces approximately 1,119 cu-ft in the pre-

developed condition.  This represents a decrease in the runoff volume and is less than the allowable 5% 

increase.  A summary of runoff volumes is provided in the following table.  Hydrology calculations for the 2-

year, 24-hour storm event are included in the Appendix of this report.  Hydrology maps can be found in the 

Attachment D of this report.    

Additionally, due to roof runoff starting at the building roof 6 stories above ground, the time of concentration 

will be reduced as a result of the project.  

 

 

 

II.4 Post Development Drainage Characteristics 

Describe post development drainage characteristics. Refer to Section 2.2.4 in the Technical Guidance 

Document (TGD). 
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The proposed storm drain system will largely maintain the same drainage pattern(s), and connectivity that 

exists today.  Currently there are two storm drain discharge locations.  Refer to the Existing & Proposed 

Hydrology Exhibit attached with this report.   

1. Drainage Area “A” collects a portion of the drive aisle and landscape runoff which drains to a proposed 

4x6 Modular Wetlands Unit #1. The Modular Wetlands treats the water then discharges to a proposed 

pump which discharges stormwater to the curb and gutter along Spruce Street. Once the treatment 

flowrate is achieved, the peak flows from Drainage Area A are discharged to the curb and gutter along 

Spruce Street via proposed parkway drain. 

2. Drainage Area “B” collects landscape and most of the building roof runoff which is discharged to grade 

at the proposed Biotreatment Planter #1. The biotreatment planter treats the water then discharges to 

a proposed catch basin on Bristol Street which discharges the drainage to an existing 18” RCP storm 

drain pipe. Once the Design Capture Volumes are achieved, the peak flows from Drainage Area B are 

discharged to the same catch basin.  

3. Drainage Area “C” collects a portion of the drive aisle and landscape runoff which drains to a proposed 

4x6 Modular Wetlands Unit #2. The Modular Wetlands treats the water then discharges to a proposed 

junction structure along Bristol Street. Once the treatment flowrate is achieved, the peak flows from 

Drainage Area C are discharged to the same junction structure. 

 

II.5 Property Ownership/Management 

Describe property ownership/management. Refer to Section 2.2.5 in the Technical Guidance Document 

(TGD). 

 

The property will be privately owned and maintained.  This includes all street and storm drain improvements 

as well as all applicable site design, source control, and treatment control BMP's. 
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Section III Site Description 

III.1 Physical Setting 

Fill out table with relevant information. Refer to Section 2.3.1 in the Technical Guidance Document 

(TGD). 

 

Name of Planned 

Community/Planning 

Area (if applicable) 

 

Location/Address 

1400 Bristol St. 

Newport Beach, CA 92660 

General Plan Land Use 

Designation 
Mixed Use: Residential/Commercial 

Zoning PC 11 

Acreage of Project  Site 2.34 AC 

Predominant Soil Type D 

III.2 Site Characteristics 

Fill out table with relevant information and include information regarding BMP sizing, suitability, 

and feasibility, as applicable. Refer to Section 2.3.2 in the Technical Guidance Document (TGD). 

 

 

Site Characteristics 

Precipitation Zone 

Between 0.7-inches and 0.75-inches (24-hour, 85th percentile rainfall) 

from Figure XVI-1 (Rainfall Zones) from the Orange County 

Technical Guidance Document. 

Topography The site is relatively flat.  
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Drainage 

Patterns/Connections 

The existing condition contains 2 points of connection. The proposed 

condition will follow the same drainage pattern and maintain the 

same points of connection. 

Soil Type, Geology, and 

Infiltration Properties 

According to the soils maps provided in Attachment C, the 

hydrologic soils group is D. 

Hydrogeologic 

(Groundwater) 

Conditions 

According to Section 2.4 of the Geotechnical report provided in Attachment E, 

the groundwater depth was encountered in perched conditions at depths of 26 

and 35 feet below the existing surface. These perched groundwater conditions 

are typical in areas where relatively permeable soil layers are situated above 

impermeable clay layers. These perched groundwater levels are likely not 

representative of the static groundwater level at the site which may actually be 

at 50 feet below the existing surface.  

Geotechnical Conditions 

(relevant to infiltration) 

Shallow layers of clayey SILT produce an impermeable layer that would inhibit 

infiltration.  

Off-Site Drainage N/A 

Utility and Infrastructure 

Information 

Existing utilities are not anticipated to constrain site design in regards to 

implementing BMP strategies. 

III.3 Watershed Description 

Fill out table with relevant information and include information regarding BMP sizing, suitability, 

and feasibility, as applicable. Refer to Section 2.3.3 in the Technical Guidance Document (TGD). 

Receiving Waters 

San Diego Creek (Reach 1)  

Newport Bay (Lower)  

Newport Bay (Upper)  

Pacific Ocean 

303(d) Listed Impairments 

San Diego Creek (Reach 1)  -  Selenium, Toxaphene, Fecal Coliform, 

Sedimentation/Siltation, Nutrients, Pesticides, Metal/Metalloids, Pathogens, 

Sediment  

Newport Bay (Upper)  -  Metals, Copper, Sediment Toxicity, Chlordane, 

DDT (Dichlorodiphenyl Trichloroethane), PCB's (Polychlorinated Biphenyls), 

Indicator Bacteria, Nutrients, Pesticides, Sedimentation/Siltation, Other 

Organics  
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Newport Bay (Lower)  -  Copper, Sediment Toxicity, Chlordane, DDT, 

PCB's, Indicator Bacteria, Nutrients, Pesticides, Other Organics 

Applicable TMDLs 

San Diego Creek (Reach 1)  -  Indicator Bacteria, Nutrients, Pesticides,  

Sedimentation/Siltation  

Newport Bay (Upper)  -  Indicator Bacteria, Nutrients, Pesticides,  

Sedimentation/Siltation  

Newport Bay (Lower)  -  Nutrients, Pesticides 

Pollutants of Concern for 

the Project 

Primary Pollutants of Concern:  

Suspended-Solid / Sediment, Nutrients, Heavy Metals, Pathogens 

(Bacteria/Virus), Pesticides, and Toxic Organic Compounds  

Other Pollutants of Concern: Oil and Grease, Trash and Debris 

Environmentally Sensitive 

and Special Biological 

Significant Areas 

San Diego Creek (Reach 1)  

Newport Bay (Upper)  

Newport Bay (Lower) 
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Section IV Best Management Practices (BMPs) 

IV. 1 Project Performance Criteria 

Describe project performance criteria. Several steps must be followed in order to determine what 
performance criteria will apply to a project. These steps include: 

• If the project has an approved WIHMP or equivalent, then any watershed specific criteria 
must be used and the project can evaluate participation in the approved regional or sub-
regional opportunities.  (Please ask your assigned planner or plan checker regarding 
whether your project is part of an approved WIHMP or equivalent.) 

• Determine applicable hydromodification control performance criteria. Refer to Section 7.II-
2.4.2.2 of the Model WQMP. 

• Determine applicable LID performance criteria. Refer to Section 7.II-2.4.3 of the Model WQMP. 

• Determine applicable treatment control BMP performance criteria. Refer to Section 7.II-3.2.2 of 
the Model WQMP. 

• Calculate the LID design storm capture volume for the project. Refer to Section 7.II-2.4.3 of the 
Model WQMP. 

 
 

(NOC Permit Area only) Is there an approved WIHMP or equivalent 
for the project area that includes more stringent LID feasibility 
criteria or if there are opportunities identified for implementing LID 
on regional or sub-regional basis? 

YES  NO  

If yes, describe WIHMP 
feasibility criteria or 
regional/sub-regional LID 
opportunities. 
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Project Performance Criteria 

If HCOC exists, 

list applicable 

hydromodification 

control 

performance 

criteria (Section 

7.II-2.4.2.2 in 

MWQMP) 

This project does not have HCOCs due to the fact that the existing site has already been 

fully developed, the proposed condition does not modify the proposed drainage patterns 

and the proposed redevelopment will not significantly exceed the volumes and time of 

concentration of the storm water runoff for the pre-development condition for a two-

year frequency storm event (a difference of five percent or less is considered 

insignificant). Reference Attachment B for calculations.   

List applicable 

LID performance 

criteria (Section 

7.II-2.4.3 from 

MWQMP) 

Per Section 7.II-2.4.3 of the WQMP,  

“Priority Projects must infiltrate, harvest and use, evapotranspire, or biotreat/biofilter, 

the 85th percentile, 24-hour storm event (Design Capture Volume).” “A properly 

designed biotreatment system may only be considered if infiltration, harvest and use, 

and evapotranspiration (ET) cannot be feasibly implemented for the full design capture 

volume. In this case, infiltration, harvest and use, and ET practices must be 

implemented to the greatest extent feasible and biotreatment may be provided for the 

remaining design capture volume.”  

The required DCV will be treated via proposed biotreatment basins. The biotreatment 

planters will remove stormwater pollutants through physical and biological processes. 

Pollutants removed from stormwater include particulate organic matter, phosphorus, 

suspended solids, nitrogen, metals, TKN, and bacteria. Refer to the info sheet in 

Attachment D. 

 

List applicable 

treatment control 

BMP performance 

criteria (Section 

7.II-3.2.2 from 

MWQMP)  

Per Section 7.II-2.4.3 of the WQMP,  

“If it is not feasible to meet LID performance criteria through retention and/or 

biotreatment provided on-site or at a sub-regional/regional scale, then treatment 

control BMPs shall be provided on-site or offsite prior to discharge to waters of the US. 

Sizing of treatment control BMP(s) shall be based on either the unmet volume after 

claiming applicable water quality credits, if appropriate (See Section 7.II-3.1 Water 

Quality Credits) and as calculated in TGD Appendix VI. If treatment control BMPs can 

treat all of the remaining unmet volume and have a medium to high effectiveness for 

reducing the primary POCs, the project is considered to be in compliance; a waiver 

application and participation in an alternative program is not required.  

If the cost of providing treatment control BMPs greatly outweighs the pollution control 

benefits they would provide, a waiver of treatment control and LID requirements can be 

requested and alternative compliance approaches must be used to fulfill the remaining 

unmet volume (See Section 7.II-3.3).” 

Treatment control BMP’s will not be utilized for this project. 
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Calculate LID 

design storm 

capture volume 

for Project. 

 
LID DCV calculations are provided in Attachment B.  
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IV.2. Site Design and Drainage  

Describe site design and drainage including 

• A narrative of site design practices utilized or rationale for not using practices;  

• A narrative of how site is designed to allow BMPs to be incorporated to the MEP 

• A table of DMA characteristics and list of LID BMPs proposed in each DMA. 

• Reference to the WQMP “BMP Exhibit.”  

• Calculation of Design Capture Volume (DCV) for each drainage area. 

• A listing of GPS coordinates for LID and Treatment Control BMPs. 

 

Refer to Section 2.4.2 in the Technical Guidance Document (TGD). 

 

BMP utilization in Site Design to Maximum Extent Practicable (MEP):  

Since infiltration and harvest and reuse are not feasible, the next hierarchy will utilize the biofiltration and 

bioretention strategy for treating the design capture volume.  Due to geotechnical concerns related to clayey 

layers of soil, infiltration strategies were not proposed. Areas shall incorporate a bioretention planter and 

Modular Wetlands Unit. The biotreatment basins with underdrains will be lined with an impermeable 

membrane to ensure infiltration does not occur in these areas.    

Streets, Landscape, Sidewalks, & Building Roof  

Per the reasons stated above, infiltration and/ or Harvest and use methods are not considered for these areas of 

the project site. The streets area lack either adequate space or are infeasible to implement these LID BMP 

strategies. The proposed bio treatment strategy consists of using a biotreatment planter sized for the design 

capture volume. The location of the biotreatment basins can be seen on the WQMP Plot Plan included in 

Attachment D.  
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IV.3 LID BMP Selection and Project Conformance Analysis 

Each sub-section below documents that the proposed design features conform to the applicable 

project performance criteria via check boxes, tables, calculations, narratives, and/or references to 

worksheets.  Refer to Section 2.4.2.3 in the Technical Guidance Document (TGD) for  selecting LID BMPs 

and Section 2.4.3 in the Technical Guidance Document (TGD) for conducting conformance analysis with 

project performance criteria. 

 

IV.3.1 Hydrologic Source Controls (HSCs) 

If required HSCs are included, fill out applicable check box forms.  If the retention criteria are 

otherwise met with other LID BMPs, include a statement indicating HSCs not required. 

Name Included? 

Localized on-lot infiltration  

Impervious area dispersion (e.g. roof top 
disconnection) 

 

Street trees (canopy interception)  

Residential rain barrels (not actively managed)  

Green roofs/Brown roofs  

Blue roofs  

Impervious area reduction (e.g. permeable 

pavers, site design) 
 

Other:         

Other:         

Other:         

Other:         

Other:         

Other:         

Other:         

Other:         
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IV.3.2 Infiltration BMPs 

Identify infiltration BMPs to be used in project.  If design volume cannot be met, state why. 

 

Name Included? 

Bioretention without underdrains  

Rain gardens  

Porous landscaping  

Infiltration planters  

Retention swales  

Infiltration trenches  

Infiltration basins  

Drywells  

Subsurface infiltration galleries  

French drains  

Permeable asphalt  

Permeable concrete  

Permeable concrete pavers  

Other:         

Other:         

 

Show calculations below to demonstrate if the LID Design Strom Capture Volume can be met with 

infiltration BMPs.  If not, document how much can be met with infiltration and document why it is 

not feasible to meet the full volume with infiltration BMPs. 
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Infiltration is not recommended because the site consists of Type D soils, which are not feasible for infiltration.  

 

 

IV.3.3 Evapotranspiration, Rainwater Harvesting BMPs 

If the full Design Storm Capture Volume cannot be met with infiltration BMPs, describe any 

evapotranspiration and/or rainwater harvesting BMPs included.  

 

Name Included? 

All HSCs; See Section IV.3.1  

Surface-based infiltration BMPs  

Biotreatment BMPs  

Above-ground cisterns and basins  

Underground detention  

Other:         

Other:         

Other:         
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Show calculations below to demonstrate if the LID Design Storm Capture Volume can be met with 

evapotranspiration and/or rainwater harvesting BMPs in combination with infiltration BMPs.  If 

not, document below how much can be met with either infiltration BMPs, evapotranspiration, 

rainwater harvesting BMPs, or a combination, and document why it is not feasible to meet the full 

volume with these BMP categories. 

 

N/A 
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IV.3.4 Biotreatment BMPs 

If the full Design Storm Capture Volume cannot be met with infiltration BMPs, and/or 

evapotranspiration and rainwater harvesting BMPs, describe biotreatment BMPs included. Include 

sections for selection, suitability, sizing, and infeasibility, as applicable. 

Name  Included? 

Bioretention with underdrains  

Stormwater planter boxes with underdrains  

Rain gardens with underdrains  

Constructed wetlands  

Vegetated swales  

Vegetated filter strips  

Proprietary vegetated biotreatment systems   

Wet extended detention basin  

Dry extended detention basins  

Other:         

Other:         

Show calculations below to demonstrate if the LID Design Storm Capture Volume can be met with 

infiltration, evapotranspiration, rainwater harvesting and/or biotreatment BMPs.  If not, document 

how much can be met with either infiltration BMPs, evapotranspiration, rainwater harvesting 

BMPs, or a combination, and document why it is not feasible to meet the full volume with these 

BMP categories. 

Please Refer to Appendix ‘B’ of this report for BMP calculations.   
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IV.3.5 Hydromodification Control BMPs 

Describe hydromodification control BMPs. See Section 5 of the Technical Guidance Document (TGD).  

Include sections for selection, suitability, sizing, and infeasibility, as applicable. Detail compliance 

with Prior Conditions of Approval (if applicable). 

Hydromodification Control BMPs 

BMP Name BMP Description 

N/A       

            

            

            

            

            

            

            

            

IV.3.6 Regional/Sub-Regional LID BMPs  

Describe regional/sub-regional LID BMPs in which the project will participate. Refer to Section 7.II-

2.4.3.2 of the Model WQMP. 

Regional/Sub-Regional LID BMPs 

N/A 



Priority Project Water Quality Management Plan (WQMP) 

1400 Bristol 

  

 

The Picerne Group Section IV 

North OC Priority WQMP Template August 17 2011  Page 22 

 

IV.3.7 Treatment Control BMPs 

Treatment control BMPs can only be considered if the project conformance analysis indicates that it 

is not feasible to retain the full design capture volume with LID BMPs. Describe treatment control 

BMPs including sections for selection, sizing, and infeasibility, as applicable.  

Treatment Control BMPs 

BMP Name BMP Description 

N/A       
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IV.3.8 Non-structural Source Control BMPs 

Fill out non-structural source control check box forms or provide a brief narrative explaining if non-

structural source controls were not used. 

 

Non-Structural Source Control BMPs 

Identifier Name 

Check One 
If not applicable, state brief 

reason Included 
Not 

Applicable 

N1 
Education for Property Owners, 
Tenants and Occupants 

        

N2 Activity Restrictions         

N3 
Common Area Landscape 
Management 

        

N4 BMP Maintenance         

N5 
Title 22 CCR Compliance (How 
development will comply) 

        

N6 
Local Industrial Permit Compliance 

  
No industrial waste discharges 

are anticipated 

N7 Spill Contingency Plan   No storage of hazardous waste 

N8 
Underground Storage Tank 
Compliance 

   

N9 
Hazardous Materials Disclosure 

Compliance 
        

N10 Uniform Fire Code Implementation         

N11 Common Area Litter Control         

N12 Employee Training         

N13 Housekeeping of Loading Docks   No loading docks on property 

N14 Common Area Catch Basin Inspection         

N15 
Street Sweeping Private Streets and 

Parking Lots 
        

N16 Retail Gasoline Outlets   No retail gasoline on property 
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N1-Education for property Owners, Tenants and occupants & N-12 Employee Training  
The property owner shall prepare a training manual for all existing and future employees. The manual shall  
include information regarding proper practices that contribute to the protection of the stormwater quality.  
Training shall be provided upon hire of new associates. A copy of the training manual shall remain in the  
building at all times for employees to use as needed. The manual shall include all Educational Material included  
on Attachment A of this report. Additional education material may be found in the following website:  
http://www.ocwatershed.com/PublicEd/resources/business-brochures.html  

 

N2-Activity Restrictions  
The property owner shall ensure that the rules and guidelines as determined on the project conditions,  
covenants and restrictions (CC&R’s) and lease terms or other policies are followed at all times once the project  
is operations. Prohibited activities for the project that promoted water quality includes:   
· Prohibit discharges of fertilizer, pesticides, or animal wastes to streets or storm drains.  
· Prohibit blowing or sweeping of debris (leaf litter, grass clippings, litter, etc.) into streets or storm drains.  
· Requirement to keep dumpster lids closed at all times.  
· Prohibit vehicle washing, maintenance, or repair on the premised or restrict those activities to  
designated areas.   

 

N3-Common Area Landscape Management  
Specific practices are followed for landscape maintenance. Ongoing maintenance is conducted to minimize  
erosion and over-irrigation, conserve water and reduce pesticide and fertilizer applications.   
All maintenance must be consistent with the City of Tustin requirements. Proper maintenance practices should  
help reduce and/or eliminate pollution from pesticides, nutrients, trash/debris and sediments. The project  
common area landscape maintenance should be consistent with the following documents included in  
Attachment A:  
· Building and Ground Maintenance Guidelines  
· Housekeeping practices  
· Plaza and sidewalk cleaning  
· Landscape maintenance  

 

N4-BMP Maintenance  
BMP maintenance, implementation schedules and responsible parties are included with each specific BMP  
narrative in section V.   

 

N5-Title 22 CCR compliance  
Hazardous waste shall be managed properly trough compliance with applicable title 22 regulations.   
Storage and transportation of hazardous materials shall be per the title 22 of the California Code of Regulations  
and the Health and Safety Code.   

 

 N9-Hazardous Material Disclosure Compliance  
The Owner is responsible for obtaining the required permits for the use and transportation of hazardous  
materials. Permits may be required from the County of Orange Health Department, City of Tustin, and other  
local authorities.   

 

N10-Uniform Fire Code Implementation  
The Owner is responsible for complying with the Los Angeles Fire Department requirements regarding proper  
management of hazardous materials and emergency response plans. An inventory of hazardous materials  
should be maintained on-site and an emergency response plans should be established.   
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N11-Common area litter control  
The Owner will be required to implement trash management and litter control procedures in the common areas  
aimed at reducing pollution of drainage water. The Owner may contract with their landscape maintenance firm  
to provide this service with regularly scheduled maintenance, which should consist of litter patrol, emptying of  
trash receptacles in common areas, and noting trash disposal violations and reporting the violations to the  
Owner for investigation.   

 

N12-Employee Training  
The Owner will be required to implement an education program as it would apply to future employees.  

 

N14-Common area catch basin inspection  
The Owner must ensure that the on-site drain inlets, grates, and drain pipes will be periodically inspected  
visually. Cleaning should take place in the late summer/early fall prior to the start of the rainy season. If  
necessary, clean, repair, or replace any drainage facility prior to the start of each rainy season (no later than  
October 15 of each year). Also refer to “Drainage System Maintenance” in Attachment A.   

 

N15-Street Sweeping Private Streets and Parking Lots  
The Owner must sweep outdoor lots regularly (minimum monthly), and prior to the storm season (no later  
than October 15 each year). Sweeping shall be done with a vacuum-type sweeper. Under no circumstances are  
outdoor areas/lots to be rinsed or washed with water unless said rinse/wash water is collected and disposed of properly 
(i.e. into the sewer).  
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IV.3.9 Structural Source Control BMPs 

Fill out structural source control check box forms or provide a brief narrative explaining if 

structural source controls were not used. 

 

Structural Source Control BMPs 

Identifier Name 

Check One 
If not applicable, state brief 

reason Included 
Not 

Applicable 

S1 
Provide storm drain system stenciling 
and signage 

        

S2 
Design and construct outdoor material 
storage areas to reduce pollution 
introduction 

        

S3 
Design and construct trash and waste 
storage areas to reduce pollution 
introduction 

        

S4 
Use efficient irrigation systems & 
landscape design, water conservation, 
smart controllers, and source control 

        

S5 
Protect slopes and channels and 
provide energy dissipation 

        

 
Incorporate requirements applicable to 
individual priority project categories 
(from SDRWQCB NPDES Permit) 

        

S6 Dock areas         

S7 Maintenance bays         

S8 Vehicle wash areas         

S9 Outdoor processing areas         

S10 Equipment wash areas         

S11 Fueling areas         

S12 Hillside landscaping         

S13 
Wash water control for food 
preparation areas 

        

S14 Community car wash racks         
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S1-Provide storm drain system stenciling and signage   

All catch basins/inlets/outlets on site must be marked using the City’s “No Dumping – Drains to Ocean” curb 
marker or stenciled. An approved stencil shall be used to paint this message on the top of curb directly above 
the inlet, and on one side of the curb face. Labeling for catch basins is to be inspected regularly and maintained 
so as to be reasonably legible at all times. The inspection and maintenance is to be performed by the Owner.  
This stencil is to alert the public/employees to the destination of pollutants discharged into the storm water.   
 
S3-Design and construct trash and waste storage areas to reduce pollution introduction  

The owner shall post signs on trash enclosure gates that state “Keep Dumpster Lids Closed.” The Owner will 
monitor dumpster usage such that dumpsters are not overfilled and the dumpster lids can close completely. 
The Owner shall increase the trash pickup schedule as necessary to prevent dumpsters from overfilling. The 
Owner will observe and damage to the trash enclosure wall and any discharge from the trash storage area.  
  
S4-Use efficient irrigation systems & landscape design, water conservation, smart controllers, and source control  
All irrigation systems will be inspected to ensure that the systems are functioning properly and that the 
programmable timers are set correctly.   
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IV.4  Alternative Compliance Plan (If Applicable) 

Describe an alternative compliance plan (if applicable). Include alternative compliance obligations 

(i.e., gallons, pounds) and describe proposed alternative compliance measures. Refer to Section 7.II 

3.0 in the WQMP. 

IV.4.1 Water Quality Credits 

Determine if water quality credits are applicable for the project. Refer to Section 3.1 of the Model 

WQMP for description of credits and Appendix VI of the Technical Guidance Document (TGD) for 

calculation methods for applying water quality credits. 

 

Description of Proposed Project 

Project Types that Qualify for Water Quality Credits (Select all that apply):   

Redevelopment 

projects that reduce the 

overall impervious 

footprint of the project 

site. 

Brownfield redevelopment, meaning 

redevelopment, expansion, or reuse of real 

property which may be complicated by the 

presence or potential presence of hazardous 

substances, pollutants or contaminants, and 

which have the potential to contribute to 

adverse ground or surface WQ if not 

redeveloped. 

 Higher density development projects which 

include two distinct categories (credits can only 

be taken  for one category): those with more 

than seven units per acre of development (lower 

credit allowance); vertical density 

developments, for example, those with a Floor 

to Area Ratio (FAR) of 2 or those having more 

than 18 units per acre (greater credit allowance). 

 Mixed use development, such as a 

combination of residential, commercial, 

industrial, office, institutional, or other land 

uses which incorporate design principles that 

can demonstrate environmental benefits that 

would not be realized through single use 

projects (e.g. reduced vehicle trip traffic with 

the potential to reduce sources of water or air 

pollution). 

 Transit-oriented developments, such as a 

mixed use residential or commercial area 

designed to maximize access to public 

transportation; similar to above criterion, but 

where the development center is within one 

half mile of a mass transit center (e.g. bus, rail, 

light rail or commuter train station). Such 

projects would not be able to take credit for 

both categories, but may have greater credit 

assigned 

 Redevelopment projects 

in an established historic 

district, historic 

preservation area, or similar 

significant city area 

including core City Center 

areas (to be defined through 

mapping). 

Developments with 

dedication of 

undeveloped portions to 

parks, preservation 

areas and other pervious 

uses. 

 Developments 

in a city center 

area. 

 
Developments 

in historic 

districts or 

historic 

preservation 

areas. 

 Live-work 

developments, a variety of 

developments designed to 

support residential and 

vocational needs together – 

similar to criteria to mixed 

use development; would not 

be able to take credit for 

both categories. 

In-fill projects, the 

conversion of empty lots 

and other underused spaces 

into more beneficially used 

spaces, such as residential 

or commercial areas. 
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Calculation of 
Water Quality 

Credits 

(if applicable) 

N/A 

 

IV.4.2 Alternative Compliance Plan Information 

Describe an alternative compliance plan (if applicable). Include alternative compliance obligations 

(i.e., gallons, pounds) and describe proposed alternative compliance measures. Refer to Section 7.II 

3.0 in the Model WQMP. 

N/A 
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Section V Inspection/Maintenance Responsibility for BMPs 

 

Fill out information in table below. Prepare and attach an Operation and Maintenance Plan.  

Identify the funding mechanism through which BMPs will be maintained. Inspection and 

maintenance records must be kept for a minimum of five years for inspection by the regulatory 

agencies. Refer to Section 7.II 4.0 in the Model WQMP. 

BMP Inspection/Maintenance 

BMP 
Reponsible 

Party(s) 

Inspection/ 

Maintenance 

Activities Required 

Minimum 

Frequency of 

Activities 

Biotreatment Basin Owner 

Biotreatment BMP  

(Bioretention with Underdrains)  

Inspection and repair of treatment 

area’s components. Check for  

standing water. Corrective 

measures such as removal and  

replacement of top soil layer, top 3 

inches of engineered soil; or  

more as needed to ensure proper 

infiltration rate to achieve  

sufficient drawdown time are 

necessary to prevent creating  

mosquito and other vector habitat 

if drawdown time exceeds 72  

hours after a storm event. Replant 

eroded and bare areas prior to  

each rainy season. Replace 

vegetation as needed if dying or an  

invasive species takes over. Most 

BMP vegetation is anticipated to  

be native however vegetation 

surrounding visible areas to the  

public will include specific non-

native species. 

  

Weekly and as needed,  

replant eroded and bare  

areas prior to each rainy  

season. Test draw down  

time once a year at a  

minimum. 

Modular Wetland  

System (MWS)  

Linear Unit 

Owner 

Remove Trash from Screening 

Device – average maintenance 

interval is 6 to 12 months.  (5 

minute average service time).  

-Remove Sediment from Separation  

Chamber – average maintenance 

interval is 12 to 24 months. (10 

minute average service time).    

-Replace Cartridge Filter Media – 

average maintenance interval 12 to 

24 months. (10-15 minute per 

cartridge average service time).   

-Replace Drain Down Filter Media – 

Prior and  

following the  

rainy season  

After each rain  

event 
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average maintenance interval is 12 

to 24 months. (5 minute average 

service time).   

N1  -  Education for  

Property Owners,  

Tenants and  

Occupants 

Property Management  

Association 

Provide environmental awareness 

educational materials made 

available by the City of Anaheim 

and/or the County of Orange. These 

materials will describe the use of 

chemicals that should be limited to 

the property, with no discharges of 

wastes via hosing or other direct 

discharge to gutters, catch basins 

and storm drains. 

Upon initial tenancy and 

ongoing thereafter. 

N2 - Activity 

Restrictions 

 

Property Management 

Association 

Use restrictions that may 

include car washing, rinsing, 

waste disposal, or other 

activity potentially detrimental 

to downstream receiving 

waters. 

Restricted activities to be 

developed by the PMA and 

implemented through lease 

terms. 

 

Upon initial tenancy 

and ongoing 

thereafter. 

N3 - Common 

Area Landscape 

Management 

Property Management 

Association 

Utilize landscape 

maintenance practices aimed 

at minimizing use of 

irrigation, fertilizers and 

pesticides. 

Usage shall be consistent 

with Management Guidelines 

for Use of Fertilizers (DAMP 

Section 5.5). 

Landscaping shall correlate to 

the climate, soil, and related 

natural resources of the area. 

Plantings shall be grouped 

with plants of similar water 

requirements. 

Ongoing. Review 

and revise annually, 

and as needed. 

 

N4 - BMP 

Maintenance 

 

Property Management 

Association 

Inspection of all structural 

and non- structural BMP’s. 

Scheduling of required 

cleaning and maintenance 

activities. BMP inspection and 

any resulting maintenance 

activity shall be performed at 

regular intervals as part of 

the overall Landscape 

Management program, and 

prior to the start of the rainy 

season. 

 

Varies by BMP. 

Annually at a 

minimum (prior to 

the rainy season). 
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N5 - Title 22 CCR 

Compliance 

 

Property Management 

Association 

Comply with all applicable 

local water quality 

ordinances. The local 

jurisdiction (City), under 

local water quality 

ordinances, have authority 

to ensure clean stormwater 

discharges from areas of 

concern to public 

properties. 

 

Ongoing. Review 

and revise annually, 

and as needed. 

 

N9 - Hazardous 

Materials 

Disclosure 

Compliance 

 

Property Management 

Association 

Comply with State regulations 

dealing with hazardous materials, 

enforced by the City on behalf of 

the State. Hazardous materials 

shall either be placed in an 

enclosure that prevents contact 

with runoff or is protected by a 

secondary containment structure 

such as a berm, dyke, or curb. 

Any storage area containing 

hazardous materials shall be 

paved and sufficiently impervious 

to contain any leaks and/or spills. 

Storage areas containing 

hazardous materials shall have a 

roof or awning to minimize direct 

precipitation and collection of 

stormwater within the secondary 

containment area. Any 

stormwater retained within the 

containment area shall be 

disposed of in accordance with 

the applicable hazardous material 

disposal ordinances. 

Hazardous materials shall be 

disposed of at the nearest Hazard 

Materials Disposal Center. CASQA 

BMP Handbook SC-34 and SC-60 

shall be used as a resource when 

developing applicable hazardous 

material cleanup and prevention 

strategies. 

 

Ongoing. Review 

and revise annually, 

and as needed. 

 

N10 - Uniform 

Fire Code     

Implementation 

 

Property Management 

Association 

Comply with Article 80 of the 

Uniform Fire Code enforced 

by the fire protection agency. 

 

Ongoing. Review 

and revise annually, 

and as needed. 

 

N11 - Common 

Area Litter 

Control 

 

Property Management 

Association 

Good housekeeping practices 

shall be adhered to that aim 

to minimize litter and trash 

production on the site. Good 

housekeeping practices 

include but are not limited to: 

covering storage areas, using 

drip pans or absorbent 

 

Ongoing. Review 

and revise annually, 

and as needed. 
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materials when working with 

oils/greases, checking storage 

containers regularly for leaks 

or damage, regular sweeping 

and clean-up of trash storage 

and recycling areas, and 

regular clean-up of loose 

trash and debris around site. 
 

N12 - Employee 

Training 

 

Property Management 

Association 

Provide employee training / 

education information to 

janitorial, maintenance, 

landscaping, and other staff for 

activities that may impact water 

quality. Educational materials 

will utilize brochures obtained 

from the City, County and State 

resources Public Education 

Materials is available in 

Attachment A of this WQMP. 

 

Employee training 

shall take place at a 

minimum at the time 

of hiring, and annually 

thereafter. 

 

N14 - Common 

Area Catch 

Basin 

Inspection 

 

Property Management 

Association 

Conduct regular inspection, 

cleaning, and maintenance of 

common area catch basins. 

Cleaning and maintenance 

activities may include removal of 

trash, sediment, debris, or other 

deleterious material from the 

catch basin. Catch basins shall be 

visually inspected for illegal 

dumping. If illegal dumping has 

occurred the proper authorities 

shall be notified as soon as 

practicable. 

At minimum 2-times 

per year, both before 

the rainy season and 

after at least one 

major storm to check 

for standing water. 

Adjust inspection 

schedule as 

needed. 

N15 - Street 

Sweeping Private 

Streets and 

Parking Lots 

 

Property Management 

Association 

 

Provide vacuum sweeping for 

paved areas. Sweeping 

operations shall be performed 

during dry weather. CASQA 

BMP Handbook SC- 43 and 

SC-70 shall be used as a 

resource for determining the 

frequency and procedures for 

providing vacuum sweeping 

of the paved areas. 

Sweeping and/or spraying of 

permeable paver areas is not 

recommended as it tends to 

move the sediment rather 

than remove it. Also, 

sweeping and spraying may 

move the sediment deeper 

into the surface openings, 

making them more difficult to 

remove. 

 

At minimum 2-

times per year, both 

before the rainy 

season and after at 

least one major 

storm to check for 

standing water. 

Adjust inspection 

schedule as 

needed. 
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S1 - Provide storm 

drain system 

stenciling and 

signage 

 

 

 

Property Management 

Association 

Provide stenciling that is easily 

visible on or near each catch 

basin. Stenciling shall provide a 

brief statement, which prohibits 

the dumping of improper 

materials into the storm drain. 

 

Stenciling shall be 

inspected annually 

and maintained or 

repainted as 

needed. 

S3 - Design 

and construct 

trash and 

waste storage 

areas to 

reduce 

pollution 

introduction 

 

Owner then Property 

Management 

Association 

All trash enclosure areas shall 

be paved with an impervious 

surface, designed not to allow 

run-on from adjoining areas, 

designed to divert drainage 

from adjoining roofs and 

pavements around the area, 

screened or walled to prevent 

off- site transport of trash, and 

shall include solid roofing or 

an awning to prevent direct 

precipitation. Trash area 

drains to the storm drain 

system is prohibited. 

During 

design/construction 

activities. Ongoing 

inspection and 

maintenance 

thereafter. 

 

S4 - Use 

efficient 

irrigation 

systems & 

landscape 

design, water 

conservation, 

smart 

controllers, and 

source control 

Owner then Property 

Management 

Association 

Implement irrigation 

methods to minimize runoff 

of excess irrigation water 

across impervious surfaces 

and into the stormwater 

conveyance system. 

Such measures include 

employing rain-triggered 

shutoff devices to eliminate or 

reduce irrigation during and 

immediately after 

precipitation, using mulches 

(such as wood chips) to 

minimize sediment in runoff 

and to maintain soil 

infiltration capacity, and 

coordinating design of the 

irrigation system and 

landscape to minimize 

overspray and runoff. 

Irrigation systems should 

consider the use of flow 

reducers or shutoff valves 

triggered by a pressure drop 

to control water loss in the 

event of broken sprinkler 

heads or water supply lines. 

Water conservation devices 

such as programmable 

irrigation timers, drip 

irrigation, and soil moisture 

sensors should also be 

considered. 

 

During 

design/constructio

n activities. 

Ongoing inspection 

and maintenance 

thereafter. 
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S5 - Protect 

slopes and 

channels and 

provide energy 

dissipation 

 

 

 

 

 

 

 

Property Management 

Association 

Protect slopes, channels, and 

energy dissipation devices so 

function is maintained. The 

potential for erosion of slopes 

and/or channels shall be 

minimized by incorporating 

the following BMP’s, as 

applicable: immediate 

stabilization of disturbed 

slopes; vegetate slopes with 

native or drought tolerant 

vegetation; control and treat 
flows in landscaping prior to 

reaching existing natural 

drainage system. 

 

 

 

 

Regular inspection 

and any resulting 

maintenance of 

slopes, channels, 

and energy 

dissipation devices 

shall be on- going 

and part of the 

overall 

Landscape/Site 

Management 

program. 
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Section VI BMP Exhibit (Site Plan) 

 

VI.1 BMP Exhibit (Site Plan) 

Include a BMP Exhibit (Site Plan), at a size no less than 24” by 36,” which includes the following 

minimum information: 

• Insert in the title block (lower right hand corner) of BMP Exhibit: the WQMP Number 

(assigned by staff) and the grading/building or Planning Application permit numbers  

• Project location (address, tract/lot number(s), etc.) 

• Site boundary 

• Land uses and land covers, as applicable 

• Suitability/feasibility constraints 

• Structural BMP locations 

• Drainage delineations and flow information 

• Delineate the area being treated by each structural BMP 

• GIS coordinates for LID and Treatment Control BMPs 

• Drainage connections 

• BMP details 

• Preparer name and stamp 

Please do not include any areas outside of the project area or any information not related to 

drainage or water quality.  The approved BMP Exhibit (Site Plan) shall be submitted as a plan sheet 

on all grading and building plan sets submitted for plan check review and approval.  The BMP 

Exhibit shall be at the same size as the rest of the plan sheets in the submittal and shall have an 

approval stamp and signature prior to plan check submittal. 

 

VI.2 Submittal and Recordation of Water Quality Management Plan 

Following approval of the Final Project-Specific WQMP, three copies of the approved WQMP 

(including BMP Exhibit, Operations and Maintenance (O&M) Plan, and Appendices) shall be 

submitted.  In addition, these documents shall be submitted in a PDF format. 

Each approved WQMP (including BMP Exhibit, Operations and Maintenance (O&M) Plan, and 

Appendices) shall be recorded in the Orange County Clerk-Recorder’s Office, prior to close-out of 

grading and/or building permit.  Educational Materials are not required to be included. 
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Section VII Educational Materials 

Refer to the Orange County Stormwater Program (ocwatersheds.com) for a library of materials 

available.  Please only attach the educational materials specifically applicable to this project.  Other 

materials specific to the project may be included as well and must be attached. 

Education Materials 

Residential Material 

(http://www.ocwatersheds.com) 

Check If 

Applicable 

Business Material 

(http://www.ocwatersheds.com) 

Check If 

Applicable 

The Ocean Begins at Your Front Door  Tips for the Automotive Industry  

Tips for Car Wash Fund-raisers  Tips for Using Concrete and Mortar  

Tips for the Home Mechanic  Tips for the Food Service Industry  

Homeowners Guide for Sustainable 
Water Use 

 
Proper Maintenance Practices for Your 
Business 

 

Household Tips  

Other Material 
Check If 

Attached 
Proper Disposal of Household 
Hazardous Waste 

 

Recycle at Your Local Used Oil 

Collection Center (North County) 
        

Recycle at Your Local Used Oil 

Collection Center (Central County) 
        

Recycle at Your Local Used Oil 

Collection Center (South County) 
        

Tips for Maintaining a Septic Tank 

System 
        

Responsible Pest Control         

Sewer Spill         

Tips for the Home Improvement 

Projects 
        

Tips for Horse Care         

Tips for Landscaping and Gardening         

Tips for Pet Care         

Tips for Pool Maintenance         

Tips for Residential Pool, Landscape 

and Hardscape Drains 
        

Tips for Projects Using Paint         
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Attachment A 

 

Educational Materials 



For More Information
Aliso Viejo                                            (949) 425-2535 
Anaheim Public Works Operations                 (714) 765-6860
Brea Engineering                                    (714) 990-7666
Buena Park Public Works                            (714) 562-3655
Costa Mesa Public Services                          (714) 754-5323
Cypress Public Works                                (714) 229-6740
Dana Point Public Works                            (949) 248-3584
Fountain Valley Public Works                       (714) 593-4441
Fullerton Engineering Dept                         (714) 738-6853
Garden Grove Public Works                        (714) 741-5956
Huntington Beach Public Works                    (714) 536-5431
Irvine Public Works                                  (949) 724-6315
La Habra Public Services                            (562) 905-9792
La Palma Public Works                              (714) 690-3310
Laguna Beach Water Quality                        (949) 497-0378
Laguna Hills Public Services                        (949) 707-2650
Laguna Niguel Public Works                        (949) 362-4337
Laguna Woods Public Works                        (949) 639-0500
Lake Forest Public Works                            (949) 461-3480
Los Alamitos Community Dev                       (562) 431-3538
Mission Viejo Public Works                         (949) 470-3056
Newport Beach, Code & Water 
Quality Enforcement                                (949) 644-3215
Orange Public Works                                (714) 532-6480
Placentia Public Works                              (714) 993-8245
Rancho Santa Margarita                             (949) 635-1800
San Clemente Environmental Programs            (949) 361-6143
San Juan Capistrano Engineering                  (949) 234-4413
Santa Ana Public Works                             (714) 647-3380
Seal Beach Engineering                            (562) 431-2527 x317
Stanton Public Works                               (714) 379-9222 x204
Tustin Public Works/Engineering                  (714) 573-3150
Villa Park Engineering                              (714) 998-1500
Westminster Public Works/Engineering           (714) 898-3311 x446
Yorba Linda Engineering                            (714) 961-7138
Orange County Stormwater Program              (877) 897-7455
Orange County 24-Hour 
Water Pollution Problem Reporting Hotline
1-877-89-SPILL (1-877-897-7455)

On-line Water Pollution Problem Reporting Form

w w w  o c w a t e r s h e d s  c o m

The Ocean Begins 
at Your Front Door

California Environmental Protection Agency
www calepa ca gov
•	 Air	Resources	Board
 www arb ca gov
•	 Department	of	Pesticide	Regulation
 www cdpr ca gov
•	 Department	of	Toxic	Substances	Control
 www dtsc ca gov
•	 Integrated	Waste	Management	Board
 www ciwmb ca gov
•	 Office	of	Environmental	Health	Hazard	

Assessment
 www oehha ca gov
•	 State	Water	Resources	Control	Board
 www waterboards ca gov

Earth 911 - Community-Specific Environmental 
Information 1-800-cleanup or visit www 1800cleanup 
org

Health	Care	Agency’s	Ocean	and	Bay	Water	Closure
and	Posting	Hotline
(714) 433-6400 or visit www ocbeachinfo com

Integrated	Waste	Management	Dept.	of	Orange	
County (714) 834-6752 or visit www oclandfills com for 
information on household hazardous waste collection 
centers, recycling centers and solid waste collection

O.C.	Agriculture	Commissioner
(714) 447-7100 or visit www ocagcomm com 

Stormwater	Best	Management	Practice	Handbook
Visit www cabmphandbooks com

UC	Master	Gardener	Hotline
(714) 708-1646 or visit www uccemg com 

Did You Know?

 Most people believe that the largest source 
of water pollution in urban areas comes from 
specific sources such as factories and sewage 
treatment plants  In fact, the largest source 
of water pollution comes from city streets, 
neighborhoods, construction sites and parking 
lots  This type of pollution is sometimes 
called “non-point source” pollution 
 There are two types of non-point source 

 pollution:  stormwater and urban runoff 
 pollution 

 Stormwater runoff results from rainfall   
When rainstorms cause large volumes 
of water to rinse the urban landscape, 
picking up pollutants along the way 
 Urban runoff can happen any time of 
the year when excessive water use from 
irrigation, vehicle washing and other 
sources carries trash, lawn clippings and 
other urban pollutants into storm drains  

Where Does It Go?

 Anything we use outside homes, vehicles and 
businesses – like motor oil, paint, pesticides, 
fertilizers and cleaners – can be blown or washed 
into storm drains  
 A little water from a garden hose or rain can also 
send materials into storm drains  
 Storm drains are separate from our sanitary 
sewer systems; unlike water in sanitary sewers 
(from sinks or toilets), water in storm drains is 
not treated before entering our waterways  
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The Orange County Stormwater Program has created 
and moderates an electronic mailing list to facilitate 
communications, take questions and exchange ideas among 
its users about issues and topics related to stormwater and 
urban runoff and the implementation of program elements   
To join the list, please send an email to 
ocstormwaterinfo-join@list ocwatersheds com

Orange	County	Stormwater	Program

Even if you live miles from the Pacific 
Ocean, you may be unknowingly 
polluting it.

Sources of Non-Point Source Pollution

 Automotive leaks and spills 
 Improper disposal of used oil and other engine 
fluids   
 Metals found in vehicle exhaust, weathered paint, 
rust, metal plating and tires  
 Pesticides and fertilizers from lawns, gardens and 
farms 
 Improper disposal of cleaners, paint and paint 
removers 
 Soil erosion and dust debris from landscape and 
construction activities 
 Litter, lawn clippings, animal waste, and other 
organic matter  
 Oil stains on parking lots and paved surfaces 

The Effect on the Ocean

Non-point source 
pollution can have 
a serious impact 
on water quality 
in Orange County   
Pollutants from the 
storm drain system 
can harm marine life 

as well as coastal and wetland habitats  They can 
also degrade recreation areas such as beaches, 
harbors and bays 

Stormwater quality management programs have 
been developed throughout Orange County to 
educate and encourage the public to protect water 
quality, monitor runoff in the storm drain system, 
investigate illegal dumping and maintain storm 
drains  

Support from Orange County residents and 
businesses is needed to improve water quality 
and reduce urban runoff pollution   Proper use 
and disposal of materials will help stop pollution 
before it reaches the storm drain and the ocean 

Dumping one quart of motor oil into a 
storm drain can contaminate 250,000 
gallons of water. 



Follow these simple steps to help reduce water 
pollution:

Household Activities
 Do not rinse spills with water  Use dry cleanup 
methods such as applying cat litter or another 
absorbent material, sweep and dispose of in 
the trash  Take items such as used or excess 
batteries, oven cleaners, automotive fluids, 
painting products and cathode ray tubes, like 
TVs and computer monitors, to a Household 
Hazardous Waste Collection Center (HHWCC) 

 For a HHWCC near you call (714) 834-6752 or 
visit www oclandfills com 
 Do not hose down your driveway, sidewalk or 
patio to the street, gutter or storm drain  Sweep 
up debris and dispose of it in the trash 

Automotive
 Take your vehicle to a commercial car 
wash whenever possible  If you wash your 
vehicle at home, choose soaps, cleaners, or 
detergents labeled non-toxic, phosphate- free 
or biodegradable  Vegetable and citrus-based 
products are typically safest for the environment 
 Do not allow washwater from vehicle washing 
to drain into the street, gutter or storm drain  
Excess washwater should be disposed of in the 
sanitary sewer (through a sink or toilet) or onto 
an absorbent surface like your lawn 
 Monitor your vehicles for leaks and place a pan 
under leaks  Keep your vehicles well maintained 
to stop and prevent leaks 
 Never pour oil or antifreeze in the street, gutter 
or storm drain  Recycle these substances at a 
service station, a waste oil collection center or 
used oil recycling center  For the nearest Used 
Oil Collection Center call 1-800-CLEANUP or 
visit www 1800cleanup org 

Never allow pollutants to enter the 
street, gutter or storm drain!

Lawn and Garden
 Pet and animal waste
 Pesticides
 Clippings, leaves and soil
 Fertilizer

Common Pollutants

Automobile
 Oil and grease
 Radiator fluids and antifreeze
 Cleaning chemicals
 Brake pad dust

Home Maintenance
 Detergents, cleaners and solvents
 Oil and latex paint
 Swimming pool chemicals
 Outdoor trash and litter

The Ocean Begins at Your Front Door

Trash
 Place trash and litter that cannot be recycled in 
securely covered trash cans 
 Whenever possible, buy recycled products 
 Remember: Reduce, Reuse, Recycle 

Pet Care
 Always pick up after your pet  Flush waste down 
the toilet or dispose of it in the trash  Pet waste, 
if left outdoors, can wash into the street, gutter 
or storm drain 
 If possible, bathe your pets indoors  If you must 
bathe your pet outside, wash it on your lawn or 
another absorbent/permeable surface to keep 
the washwater from entering the street, gutter or 
storm drain 
 Follow directions for use of pet care products 
and dispose of any unused products at a 
HHWCC 

Pool Maintenance 
 Pool and spa water must be dechlorinated and free 
of excess acid, alkali or color to be allowed in the 
street, gutter or storm drain 
 When it is not raining, drain dechlorinated pool and 
spa water directly into the 

 sanitary sewer  
 Some cities may have ordinances that do not allow 
pool water to be disposed of in the storm drain  
Check with your city 

Landscape and Gardening
 Do not over-water  Water your lawn and garden by 
hand to control the amount of water you use or set 
irrigation systems to reflect seasonal water needs  
If water flows off your yard onto your driveway or 
sidewalk, your system is over-watering  Periodically 
inspect and fix leaks and misdirected sprinklers 
 Do not rake or blow leaves, clippings or pruning 
waste into the street, gutter or storm drain  Instead, 
dispose of waste by composting, hauling it to a 
permitted landfill, or as green waste through your 
city’s recycling program 
 Follow directions on pesticides and fertilizer, 
(measure, do not estimate amounts) and do not use 
if rain is predicted within 48 hours 
 Take unwanted pesticides to a HHWCC to be 
recycled  For locations and hours of HHWCC, call 
(714) 834-6752 or visit www oclandfills com 



Clean beaches and healthy 
creeks, rivers, bays and 
ocean are important 

to Orange County.  However, 
many common activities such as 
pest control can lead to water 
pollution if you’re not careful.  
Pesticide treatments must be 
planned and applied properly 
to ensure that pesticides do 
not enter the street, gutter or 
storm drain.  Unlike water in 
sanitary sewers (from sinks and 
toilets), water in storm drains is 
not treated before entering our 
waterways.

You would never dump pesticides 
into the ocean, so don’t let it 
enter the storm drains.  Pesticides 
can cause significant damage 
to our environment if used 
improperly.  If you are thinking 
of using a pesticide to control a 
pest, there are some important 
things to consider.

For more information, 
please call

University of California Cooperative 
Extension Master Gardeners at 

(714) 708-1646 
or visit these Web sites:

www.uccemg.org
www.ipm.ucdavis.edu

For instructions on collecting a specimen 
sample visit the Orange County

Agriculture Commissioner’s website at: 
http://www.ocagcomm.com/ser_lab.asp

To report a spill, call the
Orange County 24-Hour
Water Pollution Problem

Reporting Hotline
at 1-877-89-SPILL (1-877-897-7455).

For emergencies, dial 911.

Information From:
Cheryl Wilen, Area IPM Advisor; Darren Haver, 

Watershed Management Advisor; Mary
Louise Flint, IPM Education and Publication 

Director; Pamela M. Geisel, Environmental 
Horticulture Advisor; Carolyn L. Unruh, 

University of California Cooperative 
Extension staff writer. Photos courtesy of 

the UC Statewide IPM Program and 
Darren Haver.

Funding for this brochure has been provided in full
or in part through an agreement with the State Water
Resources Control Board (SWRCB) pursuant to the

Costa-Machado Water Act of 2000 (Prop. 13).

Help Prevent Ocean Pollution:

The Ocean Begins
at Your Front Door

Responsible 
Pest Control

Printed on Recycled Paper



Key Steps to Follow:
Step 1: Correctly identify the pest (insect, 
weed, rodent, or disease) and verify that it is 
actually causing the problem.

This is important 
because beneficial 
insects are often 
mistaken for pests 
and sprayed with 
pesticides needlessly. 

Consult with a 
Certified Nursery 

Professional at a local nursery or garden center 
or send a sample of the pest to the Orange 
County Agricultural Commissioner’s Office.

Determine if the pest is still present – even 
though you see damage, the pest may have left.  

Step 2: Determine 
how many pests are 
present and causing 
damage.

Small pest populations 
may be controlled 
more safely using non-
pesticide techniques.  These include removing 
food sources, washing off leaves with a strong 
stream of water, blocking entry into the home 
using caulking and replacing problem plants 
with ones less susceptible to pests.

Step 3: If a pesticide must be used, choose 
the least toxic chemical.

Obtain information on the least toxic pesticides 
that are effective at controlling the target 
pest from the UC Statewide Integrated Pest 
Management (IPM) Program’s Web site at 
www.ipm.ucdavis.edu.

Seek out the assistance of a Certified Nursery 
Professional at a local nursery or garden center 
when selecting a pesticide.  Purchase the 
smallest amount of pesticide available.

Apply the pesticide to the pest during its most 
vulnerable life stage.  This information can be 
found on the pesticide label.

Step 4: Wear appropriate protective clothing. 

Follow pesticide labels regarding specific types 
of protective equipment you should wear. 
Protective clothing should always be washed 
separately from other clothing.

Step 5: Continuously monitor external 
conditions when applying pesticides such as 
weather, irrigation, and the presence of children 
and animals.

Never apply pesticides when rain is predicted 
within the next 48 hours.  Also, do not water 
after applying pesticides unless the directions say 
it is necessary. 

Apply pesticides when the air is still; breezy 
conditions may cause the spray or dust to drift 
away from your targeted area.

In case of an emergency call 911 and/or the 
regional poison control number at 
(714) 634-5988 or (800) 544-4404 (CA only).  

For general questions you may also visit 
www.calpoison.org.
  
Step 6: In the event of accidental spills, 
sweep up or use an absorbent agent to remove 
any excess pesticides.  Avoid the use of water.

Be prepared.  Have a broom, dust pan, or dry 
absorbent material, such as cat litter, newspapers 
or paper towels, ready to assist in cleaning up 
spills.

Contain and clean up the spill right away.  Place 
contaminated materials in a doubled plastic bag.  
All materials used to clean up the spill should 
be properly disposed of according to your local 
Household Hazardous Waste Disposal site.  

Step 7: Properly store and dispose of unused 
pesticides.

Purchase Ready-To-
Use (RTU) products 
to avoid storing 
large concentrated 
quantities of 
pesticides.

Store unused chemicals in a locked cabinet.

Unused pesticide chemicals may be disposed 
of at a Household Hazardous Waste Collection 
Center.

Empty pesticide containers should be triple 
rinsed prior to disposing of them in the trash. 

Household Hazardous Waste 
Collection Center
(714) 834-6752
www.oclandfills.com

Integrated Pest Management (IPM) 
usually combines several least toxic pest 
control methods for long-term prevention 
and management of pest problems 
without harming you, your family, 
or the environment.

Three life stages of the common lady 
beetle, a beneficial insect.

Tips for Pest Control
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Pet Waste
•	 Pollution:	 Pet	waste	carries	bacteria	through	

our	watersheds	and	eventually	will	be	washed	
out	to	the	ocean.		This	can	pose	a	health	risk	to	
swimmers	and	surfers.

•	 Solution:	 Pick	up	after	your	pets!

Trash and Debris
•	 Pollution:	 Trash	and	debris	

can	enter	waterways	by	
wind,	littering	and	careless	
maintenance	of	trash	
receptacles.		Street	sweeping	
collects	some	of	this	trash;	
however,	much	of	what	isn’t	
captured	ends	up	in	our	storm	
drain	system	where	it	flows	untreated	out	to	the	
ocean.

•	 Solution:	 Don’t	litter	and	make	sure	trash	
containers	are	properly	covered.		It	is	far	more	
expensive	to	clean	up	the	litter	and	trash	that	ends	
up	in	our	waterways	than	it	is	to	prevent	it	in	the	
first	place.		Come	out	to	one	of	Orange	County’s	
many	locations	for	Coastal	and	Inner-Coastal	
Cleanup	Day,	which	is	held	in	September.

Motor Oil / Vehicle Fluids
•	 Pollution:	 Oil	and	petroleum	products	from	our	

vehicles	are	toxic	to	people,	wildlife	and	plants.

•	 Solution:	 Fix	any	leaks	
from	your	vehicle	and	
keep	the	maintenance	
up	on	your	car.		Use	
absorbent	material	such	
as	cat	litter	on	oil	spills,	
then	sweep	it	up	and	
dispose	of	it	in	the	trash.	
Recycle	used	motor	oil	
at	a	local	Household	Hazardous	Waste	Collection	
Center.

Low Impact Development, Water Conservation 
& Pollution Prevention 

The	Ocean	Begins	at	Your	Front	Door

DID YOU KNOW?  

Homeowners Guide 
for Sustainable Water Use

A TEAM EFFORT

The Orange County Stormwater Program has teamed with the 
Municipal Water District of Orange County (MWDOC) and the University 
of California Cooperative Extension Program (UCCE) to develop this 
pamphlet.

Low Impact Development (LID) and sustainable water use prevents 
water pollution and conserves water for drinking and reuse.  Reducing 
your water use and the amount of water flowing from your home 
protects the environment and saves you money. 

Thank you for making water protection 
a priority!

For more information, 
please visit
www.ocwatersheds.
com/publiced/

www.mwdoc.com

www.uccemg.com

Pesticides and Fertilizer 
•	 Pollution:	 The	same	pesticides	

that	are	designed	to	be	toxic	to	
pests	can	have	an	equally	lethal	
impact	on	our	marine	life.		The	
same	fertilizer	that	promotes	plant	
growth	in	lawns	and	gardens	
can	also	create	nuisance	algae	
blooms,	which	remove	oxygen	
from	the	water	and	clog	waterways	
when	it	decomposes.

•	 Solution:	 Never	use	pesticides	or	fertilizer	within	48	
hours	of	an	anticipated	rainstorm.		Use	only	as	much	
as	is	directed	on	the	label	and	keep	it	off	driveways	and	
sidewalks.

Dirt and Sediment
•	 Pollution:	 Dirt	or	sediment	can	impede	the	flow	of	the	

stormwater	and	negatively	impact	stream	habitat	as	it	
travels	through	waterways	and	deposits	downstream.	
Pollutants	can	attach	to	sediment,	which	can	then	be	
transported	through	our	waterways.

•	 Solution:	 Protect	dirt	stockpiles	by	covering	them	with	
tarps	or	secure	plastic	sheets	to	prevent	wind	or	rain	from	
allowing	dirt	or	sediment	to	enter	the	storm	drain	system.

Metals
•	 Pollution:	 Metals		and	other	toxins	present	in	car	wash	

water	can	harm	important	plankton,	which	forms	the	base	of	
the	aquatic	food	chain.		

•	 Solution:	 Take	your	car	to	a	commercial	car	wash	
where	the	wash	water	is	captured	and	treated	at	a	local	
wastewater	treatment	plant.

The Pollution Solution
Several	residential	activities	can	result	in	water	pollution.		Among	these	activities	are	car	washing	and	hosing	off	driveways	
and	sidewalks.	Both	activities	can	waste	water	and	result	in	excess	runoff.		Water	conservation	methods	described	in	this	
pamphlet	can	prevent	considerable	amounts	of	runoff	and	conserve	water.		By	taking	your	car	to	a	commercial	car	wash	and	
by	sweeping	driveways	and	sidewalks,	you	can	further	prevent	the	transport	of	pollutants	to	Orange	County	waterways.	Here	
are	some	of	the	common	pollutants	for	which	you	can	be	part	of	the	solution:

To report a spill, call the Orange County 24-Hour Water Pollution 
Prevention Reporting Hotline
at 1-877-89-SPILL \ (1-877-897-7455)

Special Thanks to
The City of Los Angeles Stormwater Program for the use of its artwork 

The Metropolitan Water District of Southern California for the use of the California-
Friendly Plant and Native Habitat photos

Did you know that most of the pollution found in our 
waterways is not from a single source, but from a “non-
point” source meaning the accumulation of pollution from 

residents and businesses throughout the community



Pet Waste
•	 Pollution:	 Pet	waste	carries	bacteria	through	

our	watersheds	and	eventually	will	be	washed	
out	to	the	ocean.		This	can	pose	a	health	risk	to	
swimmers	and	surfers.

•	 Solution:	 Pick	up	after	your	pets!

Trash and Debris
•	 Pollution:	 Trash	and	debris	

can	enter	waterways	by	
wind,	littering	and	careless	
maintenance	of	trash	
receptacles.		Street	sweeping	
collects	some	of	this	trash;	
however,	much	of	what	isn’t	
captured	ends	up	in	our	storm	
drain	system	where	it	flows	untreated	out	to	the	
ocean.

•	 Solution:	 Don’t	litter	and	make	sure	trash	
containers	are	properly	covered.		It	is	far	more	
expensive	to	clean	up	the	litter	and	trash	that	ends	
up	in	our	waterways	than	it	is	to	prevent	it	in	the	
first	place.		Come	out	to	one	of	Orange	County’s	
many	locations	for	Coastal	and	Inner-Coastal	
Cleanup	Day,	which	is	held	in	September.

Motor Oil / Vehicle Fluids
•	 Pollution:	 Oil	and	petroleum	products	from	our	

vehicles	are	toxic	to	people,	wildlife	and	plants.

•	 Solution:	 Fix	any	leaks	
from	your	vehicle	and	
keep	the	maintenance	
up	on	your	car.		Use	
absorbent	material	such	
as	cat	litter	on	oil	spills,	
then	sweep	it	up	and	
dispose	of	it	in	the	trash.	
Recycle	used	motor	oil	
at	a	local	Household	Hazardous	Waste	Collection	
Center.

Low Impact Development, Water Conservation 
& Pollution Prevention 

The	Ocean	Begins	at	Your	Front	Door

DID YOU KNOW?  

Homeowners Guide 
for Sustainable Water Use

A TEAM EFFORT

The Orange County Stormwater Program has teamed with the 
Municipal Water District of Orange County (MWDOC) and the University 
of California Cooperative Extension Program (UCCE) to develop this 
pamphlet.

Low Impact Development (LID) and sustainable water use prevents 
water pollution and conserves water for drinking and reuse.  Reducing 
your water use and the amount of water flowing from your home 
protects the environment and saves you money. 

Thank you for making water protection 
a priority!

For more information, 
please visit
www.ocwatersheds.
com/publiced/

www.mwdoc.com

www.uccemg.com

Pesticides and Fertilizer 
•	 Pollution:	 The	same	pesticides	

that	are	designed	to	be	toxic	to	
pests	can	have	an	equally	lethal	
impact	on	our	marine	life.		The	
same	fertilizer	that	promotes	plant	
growth	in	lawns	and	gardens	
can	also	create	nuisance	algae	
blooms,	which	remove	oxygen	
from	the	water	and	clog	waterways	
when	it	decomposes.

•	 Solution:	 Never	use	pesticides	or	fertilizer	within	48	
hours	of	an	anticipated	rainstorm.		Use	only	as	much	
as	is	directed	on	the	label	and	keep	it	off	driveways	and	
sidewalks.

Dirt and Sediment
•	 Pollution:	 Dirt	or	sediment	can	impede	the	flow	of	the	

stormwater	and	negatively	impact	stream	habitat	as	it	
travels	through	waterways	and	deposits	downstream.	
Pollutants	can	attach	to	sediment,	which	can	then	be	
transported	through	our	waterways.

•	 Solution:	 Protect	dirt	stockpiles	by	covering	them	with	
tarps	or	secure	plastic	sheets	to	prevent	wind	or	rain	from	
allowing	dirt	or	sediment	to	enter	the	storm	drain	system.

Metals
•	 Pollution:	 Metals		and	other	toxins	present	in	car	wash	

water	can	harm	important	plankton,	which	forms	the	base	of	
the	aquatic	food	chain.		

•	 Solution:	 Take	your	car	to	a	commercial	car	wash	
where	the	wash	water	is	captured	and	treated	at	a	local	
wastewater	treatment	plant.

The Pollution Solution
Several	residential	activities	can	result	in	water	pollution.		Among	these	activities	are	car	washing	and	hosing	off	driveways	
and	sidewalks.	Both	activities	can	waste	water	and	result	in	excess	runoff.		Water	conservation	methods	described	in	this	
pamphlet	can	prevent	considerable	amounts	of	runoff	and	conserve	water.		By	taking	your	car	to	a	commercial	car	wash	and	
by	sweeping	driveways	and	sidewalks,	you	can	further	prevent	the	transport	of	pollutants	to	Orange	County	waterways.	Here	
are	some	of	the	common	pollutants	for	which	you	can	be	part	of	the	solution:

To report a spill, call the Orange County 24-Hour Water Pollution 
Prevention Reporting Hotline
at 1-877-89-SPILL \ (1-877-897-7455)

Special Thanks to
The City of Los Angeles Stormwater Program for the use of its artwork 

The Metropolitan Water District of Southern California for the use of the California-
Friendly Plant and Native Habitat photos

Did you know that most of the pollution found in our 
waterways is not from a single source, but from a “non-
point” source meaning the accumulation of pollution from 

residents and businesses throughout the community



OPTIONS FOR RAINWATER 
HARvESTINg AND REUSE
Rainwater	harvesting	is	a	great	way	to	save	
money,	prevent	pollution	and	reduce	potable	
water	use.		To	harvest	your	rainwater,	simply	
redirect	the	runoff	from	roofs	and	downspouts	to	rain	barrels.		
Rain	gardens	are	another	option;	these	reduce	runoff		as	well	as	
encourage	infiltration.

Downspout 
Disconnection/Redirection
Disconnecting	downspouts	
from	pipes	running	to	the	gutter	
prevents	runoff	from	transporting	
pollutants	to	the	storm	drain.		
Once	disconnected,	downspouts	
can	be	redirected	to	rain	gardens	
or	other	vegetated	areas,	or	be	
connected	to	a	rain	barrel.

Rain Barrels
Rain	barrels	capture	rainwater	
flow	from	roofs	for	reuse	in	
landscape	irrigation.		Capacity	
of	rain	barrels	needed	for	your	
home	will	depend	on	the	amount	
of	roof	area	and	rainfall	received.		
When	purchasing	your	rain	barrel,	
make	sure	it	includes	a	screen,	a	
spigot	to	siphon	water	for	use,	an	
overflow	tube	to	allow	for	excess	
water	to	run	out	and	a	connector	if	
you	wish	to	connect	multiple	barrels	to	add	capacity	of	water	
storage.

Mosquito	growth	prevention	is	very	important	when	installing	
a	rain	barrel.		The	best	way	to	prevent	mosquito	breeding	is	
to	eliminate	entry	points	by	ensuring	all	openings	are	sealed	
tightly.		If	these	methods	are	unsuccessful,	products	are	
available	to	kill	mosquito	larvae,	but		that	are	harmless	to	
animals	and	humans.		Regular	application	of	these	products	
is	essential.		Please	visit	the	Orange	County	Vector	Control	
website	for	more	information	at	
www.ocvcd.org/mosquitoes3.php.

Rain Gardens
Rain	gardens	allow	runoff	to	be	directed	from	your	roof	
downspout	into	a	landscaped	area.		Vegetation	and	rocks	in	
the	garden	will	slow	the	flow	of	water	to	allow	for	infiltration	into	
the	soil.		Plants	and	soil	particles	will	absorb	pollutants	from	
the	roof	runoff.		By	utilizing	a	native	plant	palate,	rain	gardens	
can	be	maintained	all	year	with	minimal	additional	irrigation.		
These	plants	are	adapted	to	the	semi-arid	climate	of	Southern	
California,	require	less	water	and	can	reduce	your	water	bill.

Before	modifying	your	yard	to	install	a	rain	
garden,	please	consult	your	local	building	and/or	
planning	departments	to	ensure	your	garden	plan	
follows	pertinent	building	codes	and	ordinances.		
Besides	codes	and	ordinances,	some	home	
owner	associations	also	have	guidelines	for	yard	
modifications.		If	your	property	is	in	hill	areas	
or	includes	engineered	slopes,	please	seek	

professional	advice	before	proceeding	
with	changes.	

R U N O F F ,  R A I N W A T E R  A N D  R E U S E

For	information	on	how	to	disconnect	a	
downspout	or	to	install	and	maintain	a	
rain	barrel	or	rain	garden	at	your	home,	
please	see	the	Los	Angeles	Rainwater	
Harvesting	Program,	A	Homeowner’s	
“How-To”	Guide,	November	2009	at	
www.larainwaterharvesting.org/		

Water	runoff	from	sprinklers	left	
on	too	long	will	carry	pollutants	
into	our	waterways.

Permeable	pavement	allows	water	runoff	to	

infiltrate	through	the	soil	and	prevents	most	

pollutants	from	reaching	the	storm	drain	system.

What is Low Impact Development (LID)?
Low	Impact	Development	(LID)	is	a	method	of	development	that	seeks	to	maintain	the	natural	

hydrologic	character	of	an	area.		LID	provides	a	more	sustainable	and	pollution-preventative	
approach	to	water	management.

New	water	quality	regulations	require	implementation	of	LID	in	larger	new	developments	and	
encourage	implementation	of	LID	and	other	sustainable	practices	in	existing	residential	areas.		
Implementing	modifications	to	your	lawn	or	garden	can	reduce	pollution	in	our	environment,	conserve	
water	and	reduce	your	water	bill.

Where Does Water Runoff Go?
Stormwater,	or	water	from	rainfall	events,	and	runoff	from	outdoor	water	use	such	as	
sprinklers	and	hoses	flows	from	homes	directly	into	catch	basins	and	the	storm	drain	
system.		After	entering	the	storm	drain,	the	water	flows	untreated	into	streams,	rivers,	
bays	and	ultimately	the	Pacific	Ocean.		Runoff	can	come	from	lawns,	gardens,	driveways,	
sidewalks	and	roofs.		As	it	flows	over	hard,	impervious	surfaces,	it	picks	up	pollutants.		
Some	pollutants	carried	by	the	water	runoff	include	trash,	pet	waste,	pesticides,	fertilizer,	
motor	oil	and	more.

Water Conservation
Pollution	not	only	impairs	the	water	quality	for	habitat	and	recreation,	it	can	also	reduce	
the	water	available	for	reuse.		Runoff	allowed	to	soak	into	the	ground	is	cleaned	as	it	
percolates	through	the	soil,	replenishing	depleted	groundwater	supplies.		Groundwater	
provides	at	least	50%	of	the	total	water	for	drinking	and	other	indoor	household	activities	in	
north	and	central	Orange	County.		When	land	is	covered	with	roads,	parking	lots,	homes,	
etc.,	there	is	less	land	to	take	in	the	water	and	more	hard	surfaces	over	which	the	water	
can	flow.		

In	Orange	County,	60-70%	of	water	used	by	residents	and	businesses	goes	to	irrigation	
and	other	outdoor	uses.		Reusing	rainwater	to	irrigate	our	lawn	not	only	reduces	the	impact	
of	water	pollution	from	runoff,	but	it	also	is	a	great	way	to	conserve	our	precious	water	
resources	and	replenish	our	groundwater	basin.

Permeable	pavement	allows	water	
runoff	to	infiltrate	through	the	soil	
and	prevents	most	pollutants	from	
reaching	the	storm	drain	system.

OTHER WATER CONSERvATION AND 
POLLUTION PREvENTION TECHNIqUES
Native Vegetation and Maintenance
“California	Friendly”	plants	or	native	vegetation	can	significantly	
reduce	water	use.		These	plants	often	require	far	less	fertilizers	
and	pesticides,	which	are	two	significant	pollutants	found	in	
Orange	County	waterways.		Replacing	water	“thirsty”	plants	and	
grass	types	with	water	efficient	natives	is	a	great	way	to	save	water	
and	reduce	the	need	for	potentially	harmful	pesticides	and	fertilizer.

Please	see	the	California	Friendly	Garden	Guide	produced	by	the	
Metropolitan	Water	District	of	Southern	California	and	associated	
Southern	California	Water	Agencies	for	a	catalog	of	California	
friendly	plants	and	other	garden	resources	at	
www.bewaterwise.com/Gardensoft.

Weed Free Yards	
Weeds	are	water	thieves.		
They	often	reproduce	quickly	
and	rob	your	yard	of	both	
water	and	nutrients.		Weed	
your	yard	by	hand	if	possible.		
If	you	use	herbicides	to	
control	the	weeds,	use	only	
the	amount	recommended	on	
the	label	and	never	use	it	if	
rain	is	forecast	within	the	next	
48	hours.

Soil Amendments
Soil	amendments	such	as	green	waste	(e.g.	grass	clippings,	
compost,	etc.)	can	be	a	significant	source	of	nutrients	and	can	help	
keep	the	soil	near	the	roots	of	plants	moist.		However,	they	can	
cause	algal	booms	if	they	get	into	our	waterways,	which	reduces	
the	amount	of	oxygen	in	the	water	and	impacts	most	aquatic	
organisms.		It	is	important	to	apply	soil	amendments	more	than	48	
hours	prior	to	predicted	rainfall.	

IRRIgATE 
EFFICIENTLY
Smart Irrigation 
Controllers

Smart	Irrigation	Controllers	have	
internal	clocks	as	well	as	sensors	
that	will	turn	off	the	sprinklers	
in	response	to	environmental	
changes.		If	it	is	raining,	too	windy	or	too	cold,	the	
smart	irrigation	control	sprinklers	will	automatically	shut	
off.

Check	with	your	local	water	agency	for	available	re-
bates	on	irrigation	controllers	and	smart	timers.

•	 Aim	your	sprinklers	at	your	lawn,	not	the	sidewalk	–	
By	simply	adjusting	the	direction	of	your	sprinklers	
you	can	save	water,	prevent	water	pollution	from	
runoff,	keep	your	lawn	healthy	and	save	money.

•	 Set a timer for your sprinklers	–	lawns	absorb	
the	water	they	need	to	stay	healthy	within	a	few	
minutes	of	turning	on	the	sprinklers.		Time	your	
sprinklers;	when	water	begins	running	off	your	
lawn,	you	can	turn	them	off.		Your	timer	can	be	set	
to	water	your	lawn	for	this	duration	every	time.

•	 Water at Sunrise	–	Watering	early	in	the	morning	
will	reduce	water	loss	due	to	evaporation.		
Additionally,	winds	tend	to	die	down	in	the	early	
morning	so	the	water	will	get	to	the	lawn	as	
intended.

•	 Water by hand	–	Instead	of	using	sprinklers,	
consider	watering	your	yard	by	hand.		Hand-
watering	ensures	that	all	plants	get	the	proper	
amount	of	water	and	you	will	prevent	any	water	
runoff,	which	wastes	water	and	carries	pollutants	
into	our	waterways.

•	 Fix leaks	-	Nationwide,	households	waste	one	
trillion	gallons	of	water	a	year	to	leaks	–	that	is	
enough	water	to	serve	the	entire	state	of	Texas	for	
a	year.		If	your	garden	hose	is	leaking,	replace	the	
nylon	or	rubber	hose	washer	and	ensure	a	tight	
connection.		Fix	broken	sprinklers	immediately.		



OPTIONS FOR RAINWATER 
HARvESTINg AND REUSE
Rainwater	harvesting	is	a	great	way	to	save	
money,	prevent	pollution	and	reduce	potable	
water	use.		To	harvest	your	rainwater,	simply	
redirect	the	runoff	from	roofs	and	downspouts	to	rain	barrels.		
Rain	gardens	are	another	option;	these	reduce	runoff		as	well	as	
encourage	infiltration.

Downspout 
Disconnection/Redirection
Disconnecting	downspouts	
from	pipes	running	to	the	gutter	
prevents	runoff	from	transporting	
pollutants	to	the	storm	drain.		
Once	disconnected,	downspouts	
can	be	redirected	to	rain	gardens	
or	other	vegetated	areas,	or	be	
connected	to	a	rain	barrel.

Rain Barrels
Rain	barrels	capture	rainwater	
flow	from	roofs	for	reuse	in	
landscape	irrigation.		Capacity	
of	rain	barrels	needed	for	your	
home	will	depend	on	the	amount	
of	roof	area	and	rainfall	received.		
When	purchasing	your	rain	barrel,	
make	sure	it	includes	a	screen,	a	
spigot	to	siphon	water	for	use,	an	
overflow	tube	to	allow	for	excess	
water	to	run	out	and	a	connector	if	
you	wish	to	connect	multiple	barrels	to	add	capacity	of	water	
storage.

Mosquito	growth	prevention	is	very	important	when	installing	
a	rain	barrel.		The	best	way	to	prevent	mosquito	breeding	is	
to	eliminate	entry	points	by	ensuring	all	openings	are	sealed	
tightly.		If	these	methods	are	unsuccessful,	products	are	
available	to	kill	mosquito	larvae,	but		that	are	harmless	to	
animals	and	humans.		Regular	application	of	these	products	
is	essential.		Please	visit	the	Orange	County	Vector	Control	
website	for	more	information	at	
www.ocvcd.org/mosquitoes3.php.

Rain Gardens
Rain	gardens	allow	runoff	to	be	directed	from	your	roof	
downspout	into	a	landscaped	area.		Vegetation	and	rocks	in	
the	garden	will	slow	the	flow	of	water	to	allow	for	infiltration	into	
the	soil.		Plants	and	soil	particles	will	absorb	pollutants	from	
the	roof	runoff.		By	utilizing	a	native	plant	palate,	rain	gardens	
can	be	maintained	all	year	with	minimal	additional	irrigation.		
These	plants	are	adapted	to	the	semi-arid	climate	of	Southern	
California,	require	less	water	and	can	reduce	your	water	bill.

Before	modifying	your	yard	to	install	a	rain	
garden,	please	consult	your	local	building	and/or	
planning	departments	to	ensure	your	garden	plan	
follows	pertinent	building	codes	and	ordinances.		
Besides	codes	and	ordinances,	some	home	
owner	associations	also	have	guidelines	for	yard	
modifications.		If	your	property	is	in	hill	areas	
or	includes	engineered	slopes,	please	seek	

professional	advice	before	proceeding	
with	changes.	
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For	information	on	how	to	disconnect	a	
downspout	or	to	install	and	maintain	a	
rain	barrel	or	rain	garden	at	your	home,	
please	see	the	Los	Angeles	Rainwater	
Harvesting	Program,	A	Homeowner’s	
“How-To”	Guide,	November	2009	at	
www.larainwaterharvesting.org/		

Water	runoff	from	sprinklers	left	
on	too	long	will	carry	pollutants	
into	our	waterways.

Permeable	pavement	allows	water	runoff	to	

infiltrate	through	the	soil	and	prevents	most	

pollutants	from	reaching	the	storm	drain	system.

What is Low Impact Development (LID)?
Low	Impact	Development	(LID)	is	a	method	of	development	that	seeks	to	maintain	the	natural	

hydrologic	character	of	an	area.		LID	provides	a	more	sustainable	and	pollution-preventative	
approach	to	water	management.

New	water	quality	regulations	require	implementation	of	LID	in	larger	new	developments	and	
encourage	implementation	of	LID	and	other	sustainable	practices	in	existing	residential	areas.		
Implementing	modifications	to	your	lawn	or	garden	can	reduce	pollution	in	our	environment,	conserve	
water	and	reduce	your	water	bill.

Where Does Water Runoff Go?
Stormwater,	or	water	from	rainfall	events,	and	runoff	from	outdoor	water	use	such	as	
sprinklers	and	hoses	flows	from	homes	directly	into	catch	basins	and	the	storm	drain	
system.		After	entering	the	storm	drain,	the	water	flows	untreated	into	streams,	rivers,	
bays	and	ultimately	the	Pacific	Ocean.		Runoff	can	come	from	lawns,	gardens,	driveways,	
sidewalks	and	roofs.		As	it	flows	over	hard,	impervious	surfaces,	it	picks	up	pollutants.		
Some	pollutants	carried	by	the	water	runoff	include	trash,	pet	waste,	pesticides,	fertilizer,	
motor	oil	and	more.

Water Conservation
Pollution	not	only	impairs	the	water	quality	for	habitat	and	recreation,	it	can	also	reduce	
the	water	available	for	reuse.		Runoff	allowed	to	soak	into	the	ground	is	cleaned	as	it	
percolates	through	the	soil,	replenishing	depleted	groundwater	supplies.		Groundwater	
provides	at	least	50%	of	the	total	water	for	drinking	and	other	indoor	household	activities	in	
north	and	central	Orange	County.		When	land	is	covered	with	roads,	parking	lots,	homes,	
etc.,	there	is	less	land	to	take	in	the	water	and	more	hard	surfaces	over	which	the	water	
can	flow.		

In	Orange	County,	60-70%	of	water	used	by	residents	and	businesses	goes	to	irrigation	
and	other	outdoor	uses.		Reusing	rainwater	to	irrigate	our	lawn	not	only	reduces	the	impact	
of	water	pollution	from	runoff,	but	it	also	is	a	great	way	to	conserve	our	precious	water	
resources	and	replenish	our	groundwater	basin.

Permeable	pavement	allows	water	
runoff	to	infiltrate	through	the	soil	
and	prevents	most	pollutants	from	
reaching	the	storm	drain	system.

OTHER WATER CONSERvATION AND 
POLLUTION PREvENTION TECHNIqUES
Native Vegetation and Maintenance
“California	Friendly”	plants	or	native	vegetation	can	significantly	
reduce	water	use.		These	plants	often	require	far	less	fertilizers	
and	pesticides,	which	are	two	significant	pollutants	found	in	
Orange	County	waterways.		Replacing	water	“thirsty”	plants	and	
grass	types	with	water	efficient	natives	is	a	great	way	to	save	water	
and	reduce	the	need	for	potentially	harmful	pesticides	and	fertilizer.

Please	see	the	California	Friendly	Garden	Guide	produced	by	the	
Metropolitan	Water	District	of	Southern	California	and	associated	
Southern	California	Water	Agencies	for	a	catalog	of	California	
friendly	plants	and	other	garden	resources	at	
www.bewaterwise.com/Gardensoft.

Weed Free Yards	
Weeds	are	water	thieves.		
They	often	reproduce	quickly	
and	rob	your	yard	of	both	
water	and	nutrients.		Weed	
your	yard	by	hand	if	possible.		
If	you	use	herbicides	to	
control	the	weeds,	use	only	
the	amount	recommended	on	
the	label	and	never	use	it	if	
rain	is	forecast	within	the	next	
48	hours.

Soil Amendments
Soil	amendments	such	as	green	waste	(e.g.	grass	clippings,	
compost,	etc.)	can	be	a	significant	source	of	nutrients	and	can	help	
keep	the	soil	near	the	roots	of	plants	moist.		However,	they	can	
cause	algal	booms	if	they	get	into	our	waterways,	which	reduces	
the	amount	of	oxygen	in	the	water	and	impacts	most	aquatic	
organisms.		It	is	important	to	apply	soil	amendments	more	than	48	
hours	prior	to	predicted	rainfall.	

IRRIgATE 
EFFICIENTLY
Smart Irrigation 
Controllers

Smart	Irrigation	Controllers	have	
internal	clocks	as	well	as	sensors	
that	will	turn	off	the	sprinklers	
in	response	to	environmental	
changes.		If	it	is	raining,	too	windy	or	too	cold,	the	
smart	irrigation	control	sprinklers	will	automatically	shut	
off.

Check	with	your	local	water	agency	for	available	re-
bates	on	irrigation	controllers	and	smart	timers.

•	 Aim	your	sprinklers	at	your	lawn,	not	the	sidewalk	–	
By	simply	adjusting	the	direction	of	your	sprinklers	
you	can	save	water,	prevent	water	pollution	from	
runoff,	keep	your	lawn	healthy	and	save	money.

•	 Set a timer for your sprinklers	–	lawns	absorb	
the	water	they	need	to	stay	healthy	within	a	few	
minutes	of	turning	on	the	sprinklers.		Time	your	
sprinklers;	when	water	begins	running	off	your	
lawn,	you	can	turn	them	off.		Your	timer	can	be	set	
to	water	your	lawn	for	this	duration	every	time.

•	 Water at Sunrise	–	Watering	early	in	the	morning	
will	reduce	water	loss	due	to	evaporation.		
Additionally,	winds	tend	to	die	down	in	the	early	
morning	so	the	water	will	get	to	the	lawn	as	
intended.

•	 Water by hand	–	Instead	of	using	sprinklers,	
consider	watering	your	yard	by	hand.		Hand-
watering	ensures	that	all	plants	get	the	proper	
amount	of	water	and	you	will	prevent	any	water	
runoff,	which	wastes	water	and	carries	pollutants	
into	our	waterways.

•	 Fix leaks	-	Nationwide,	households	waste	one	
trillion	gallons	of	water	a	year	to	leaks	–	that	is	
enough	water	to	serve	the	entire	state	of	Texas	for	
a	year.		If	your	garden	hose	is	leaking,	replace	the	
nylon	or	rubber	hose	washer	and	ensure	a	tight	
connection.		Fix	broken	sprinklers	immediately.		



OPTIONS FOR RAINWATER 
HARvESTINg AND REUSE
Rainwater	harvesting	is	a	great	way	to	save	
money,	prevent	pollution	and	reduce	potable	
water	use.		To	harvest	your	rainwater,	simply	
redirect	the	runoff	from	roofs	and	downspouts	to	rain	barrels.		
Rain	gardens	are	another	option;	these	reduce	runoff		as	well	as	
encourage	infiltration.

Downspout 
Disconnection/Redirection
Disconnecting	downspouts	
from	pipes	running	to	the	gutter	
prevents	runoff	from	transporting	
pollutants	to	the	storm	drain.		
Once	disconnected,	downspouts	
can	be	redirected	to	rain	gardens	
or	other	vegetated	areas,	or	be	
connected	to	a	rain	barrel.

Rain Barrels
Rain	barrels	capture	rainwater	
flow	from	roofs	for	reuse	in	
landscape	irrigation.		Capacity	
of	rain	barrels	needed	for	your	
home	will	depend	on	the	amount	
of	roof	area	and	rainfall	received.		
When	purchasing	your	rain	barrel,	
make	sure	it	includes	a	screen,	a	
spigot	to	siphon	water	for	use,	an	
overflow	tube	to	allow	for	excess	
water	to	run	out	and	a	connector	if	
you	wish	to	connect	multiple	barrels	to	add	capacity	of	water	
storage.

Mosquito	growth	prevention	is	very	important	when	installing	
a	rain	barrel.		The	best	way	to	prevent	mosquito	breeding	is	
to	eliminate	entry	points	by	ensuring	all	openings	are	sealed	
tightly.		If	these	methods	are	unsuccessful,	products	are	
available	to	kill	mosquito	larvae,	but		that	are	harmless	to	
animals	and	humans.		Regular	application	of	these	products	
is	essential.		Please	visit	the	Orange	County	Vector	Control	
website	for	more	information	at	
www.ocvcd.org/mosquitoes3.php.

Rain Gardens
Rain	gardens	allow	runoff	to	be	directed	from	your	roof	
downspout	into	a	landscaped	area.		Vegetation	and	rocks	in	
the	garden	will	slow	the	flow	of	water	to	allow	for	infiltration	into	
the	soil.		Plants	and	soil	particles	will	absorb	pollutants	from	
the	roof	runoff.		By	utilizing	a	native	plant	palate,	rain	gardens	
can	be	maintained	all	year	with	minimal	additional	irrigation.		
These	plants	are	adapted	to	the	semi-arid	climate	of	Southern	
California,	require	less	water	and	can	reduce	your	water	bill.

Before	modifying	your	yard	to	install	a	rain	
garden,	please	consult	your	local	building	and/or	
planning	departments	to	ensure	your	garden	plan	
follows	pertinent	building	codes	and	ordinances.		
Besides	codes	and	ordinances,	some	home	
owner	associations	also	have	guidelines	for	yard	
modifications.		If	your	property	is	in	hill	areas	
or	includes	engineered	slopes,	please	seek	

professional	advice	before	proceeding	
with	changes.	
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For	information	on	how	to	disconnect	a	
downspout	or	to	install	and	maintain	a	
rain	barrel	or	rain	garden	at	your	home,	
please	see	the	Los	Angeles	Rainwater	
Harvesting	Program,	A	Homeowner’s	
“How-To”	Guide,	November	2009	at	
www.larainwaterharvesting.org/		

Water	runoff	from	sprinklers	left	
on	too	long	will	carry	pollutants	
into	our	waterways.

Permeable	pavement	allows	water	runoff	to	

infiltrate	through	the	soil	and	prevents	most	

pollutants	from	reaching	the	storm	drain	system.

What is Low Impact Development (LID)?
Low	Impact	Development	(LID)	is	a	method	of	development	that	seeks	to	maintain	the	natural	

hydrologic	character	of	an	area.		LID	provides	a	more	sustainable	and	pollution-preventative	
approach	to	water	management.

New	water	quality	regulations	require	implementation	of	LID	in	larger	new	developments	and	
encourage	implementation	of	LID	and	other	sustainable	practices	in	existing	residential	areas.		
Implementing	modifications	to	your	lawn	or	garden	can	reduce	pollution	in	our	environment,	conserve	
water	and	reduce	your	water	bill.

Where Does Water Runoff Go?
Stormwater,	or	water	from	rainfall	events,	and	runoff	from	outdoor	water	use	such	as	
sprinklers	and	hoses	flows	from	homes	directly	into	catch	basins	and	the	storm	drain	
system.		After	entering	the	storm	drain,	the	water	flows	untreated	into	streams,	rivers,	
bays	and	ultimately	the	Pacific	Ocean.		Runoff	can	come	from	lawns,	gardens,	driveways,	
sidewalks	and	roofs.		As	it	flows	over	hard,	impervious	surfaces,	it	picks	up	pollutants.		
Some	pollutants	carried	by	the	water	runoff	include	trash,	pet	waste,	pesticides,	fertilizer,	
motor	oil	and	more.

Water Conservation
Pollution	not	only	impairs	the	water	quality	for	habitat	and	recreation,	it	can	also	reduce	
the	water	available	for	reuse.		Runoff	allowed	to	soak	into	the	ground	is	cleaned	as	it	
percolates	through	the	soil,	replenishing	depleted	groundwater	supplies.		Groundwater	
provides	at	least	50%	of	the	total	water	for	drinking	and	other	indoor	household	activities	in	
north	and	central	Orange	County.		When	land	is	covered	with	roads,	parking	lots,	homes,	
etc.,	there	is	less	land	to	take	in	the	water	and	more	hard	surfaces	over	which	the	water	
can	flow.		

In	Orange	County,	60-70%	of	water	used	by	residents	and	businesses	goes	to	irrigation	
and	other	outdoor	uses.		Reusing	rainwater	to	irrigate	our	lawn	not	only	reduces	the	impact	
of	water	pollution	from	runoff,	but	it	also	is	a	great	way	to	conserve	our	precious	water	
resources	and	replenish	our	groundwater	basin.

Permeable	pavement	allows	water	
runoff	to	infiltrate	through	the	soil	
and	prevents	most	pollutants	from	
reaching	the	storm	drain	system.

OTHER WATER CONSERvATION AND 
POLLUTION PREvENTION TECHNIqUES
Native Vegetation and Maintenance
“California	Friendly”	plants	or	native	vegetation	can	significantly	
reduce	water	use.		These	plants	often	require	far	less	fertilizers	
and	pesticides,	which	are	two	significant	pollutants	found	in	
Orange	County	waterways.		Replacing	water	“thirsty”	plants	and	
grass	types	with	water	efficient	natives	is	a	great	way	to	save	water	
and	reduce	the	need	for	potentially	harmful	pesticides	and	fertilizer.

Please	see	the	California	Friendly	Garden	Guide	produced	by	the	
Metropolitan	Water	District	of	Southern	California	and	associated	
Southern	California	Water	Agencies	for	a	catalog	of	California	
friendly	plants	and	other	garden	resources	at	
www.bewaterwise.com/Gardensoft.

Weed Free Yards	
Weeds	are	water	thieves.		
They	often	reproduce	quickly	
and	rob	your	yard	of	both	
water	and	nutrients.		Weed	
your	yard	by	hand	if	possible.		
If	you	use	herbicides	to	
control	the	weeds,	use	only	
the	amount	recommended	on	
the	label	and	never	use	it	if	
rain	is	forecast	within	the	next	
48	hours.

Soil Amendments
Soil	amendments	such	as	green	waste	(e.g.	grass	clippings,	
compost,	etc.)	can	be	a	significant	source	of	nutrients	and	can	help	
keep	the	soil	near	the	roots	of	plants	moist.		However,	they	can	
cause	algal	booms	if	they	get	into	our	waterways,	which	reduces	
the	amount	of	oxygen	in	the	water	and	impacts	most	aquatic	
organisms.		It	is	important	to	apply	soil	amendments	more	than	48	
hours	prior	to	predicted	rainfall.	

IRRIgATE 
EFFICIENTLY
Smart Irrigation 
Controllers

Smart	Irrigation	Controllers	have	
internal	clocks	as	well	as	sensors	
that	will	turn	off	the	sprinklers	
in	response	to	environmental	
changes.		If	it	is	raining,	too	windy	or	too	cold,	the	
smart	irrigation	control	sprinklers	will	automatically	shut	
off.

Check	with	your	local	water	agency	for	available	re-
bates	on	irrigation	controllers	and	smart	timers.

•	 Aim	your	sprinklers	at	your	lawn,	not	the	sidewalk	–	
By	simply	adjusting	the	direction	of	your	sprinklers	
you	can	save	water,	prevent	water	pollution	from	
runoff,	keep	your	lawn	healthy	and	save	money.

•	 Set a timer for your sprinklers	–	lawns	absorb	
the	water	they	need	to	stay	healthy	within	a	few	
minutes	of	turning	on	the	sprinklers.		Time	your	
sprinklers;	when	water	begins	running	off	your	
lawn,	you	can	turn	them	off.		Your	timer	can	be	set	
to	water	your	lawn	for	this	duration	every	time.

•	 Water at Sunrise	–	Watering	early	in	the	morning	
will	reduce	water	loss	due	to	evaporation.		
Additionally,	winds	tend	to	die	down	in	the	early	
morning	so	the	water	will	get	to	the	lawn	as	
intended.

•	 Water by hand	–	Instead	of	using	sprinklers,	
consider	watering	your	yard	by	hand.		Hand-
watering	ensures	that	all	plants	get	the	proper	
amount	of	water	and	you	will	prevent	any	water	
runoff,	which	wastes	water	and	carries	pollutants	
into	our	waterways.

•	 Fix leaks	-	Nationwide,	households	waste	one	
trillion	gallons	of	water	a	year	to	leaks	–	that	is	
enough	water	to	serve	the	entire	state	of	Texas	for	
a	year.		If	your	garden	hose	is	leaking,	replace	the	
nylon	or	rubber	hose	washer	and	ensure	a	tight	
connection.		Fix	broken	sprinklers	immediately.		
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Attachment B 

 

Calculations 



Project: 1400 Bristol

Total Area(AC) 2.34

Total DCV (required) cf 1,113

Capture Efficiency Method

Drainage Area Area  (sf) Area  (AC)

Rainfall 

Depth (in) *dfraction 

Pervious 

Area (sf)

Pervious 

Area (ac)

Impervious 

Area (ac)

Impervious 

ratio

C 

(0.75ximp+0.15)
TC (MIN) I1 QDESIGN (CFS)

DCV(cf) 

(CxdxA) BMP USED

A 20,932 0.48 0.281 0.281 7562 0.17 0.31 0.64 0.63 5 0.275 0.083 - MWS 4X8

B 63,126 1.45 0.281 0.281 12400 0.28 1.16 0.80 0.75 - - - 1,113 Bioretention Planter

C 17,800 0.41 0.281 0.281 7233 0.17 0.24 0.59 0.60 5 0.275 0.067 - MWS 4X6

Total 101,858 2.34 27,195 0.62 1.71 0.73 0.70 1,113

*See Worksheet C: Capture  Efficiency Method for Volume-Based, Constant Drawdown BMPs  for calculations regarding Design Capture Volume (DCV)



Drainage Area Area Area Rainfall Depth Pervious Area Impervious Area Impervious Area Impervious Ratio C V

(square feet) (acres) (ft) (sf) (sf) (acres) (0.75*imp+0.15) (cf)

A 20,932 0.48 0.18 7562 13370 0.31 0.64 0.63 198

B 63,126 1.45 0.18 12400 50726 1.16 0.80 0.75 713

C 17,800 0.41 0.18 7233 10567 0.24 0.59 0.60 159

Total 101858 2.34 27195 74663 1.71 0.73 1,069                

Drainage Area Area Area Rainfall Depth Pervious Area Impervious Area Impervious Area Impervious Ratio C V

(square feet) (acres) (ft) (sf) (sf) (acres) (0.75*imp+0.15) (cf)

A 20719 0.48 0.18 6383 14336 0.33 0.69 0.67 208

B 14941 0.34 0.18 5912 9029 0.21 0.60 0.60 135

C 66198 1.52 0.18 10500 55698 1.28 0.84 0.78 776

Total 101858 2.34 22795 79063 1.82 0.78 Total 1,119                

-4.43% Decrease

Proposed

Existing

HCOC CALCULATIONS
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Worksheet C: Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs 

Step 1: Determine the design capture storm depth used for calculating volume 

1 Enter design capture storm depth from Figure III.1, d (inches) d=  inches 

2 
Enter calculated drawdown time of the proposed BMP based 
on equation provided in applicable BMP Fact Sheet, T (hours) 

T=  hours 

3 
Using Figure III.2, determine the "fraction of design capture 

storm depth" at which the BMP drawdown time (T) line 

achieves 80% capture efficiency, X1 

X1=   

4 
Enter the effective depth of provided HSCs upstream, dHSC 

(inches) (Worksheet A) 
dHSC=  inches 

5 
Enter capture efficiency corresponding to dHSC, Y2 

(Worksheet A) 
Y2=  % 

6 

Using Figure III.2, determine the fraction of “design capture 

storm depth” at which the drawdown time (T) achieves the 

equivalent of the upstream capture efficiency(Y2), X2 

X2=   

7 
Calculate the fraction of design volume that must be provided 

by BMP, fraction = X1 – X2 
fraction=   

8 
Calculate the resultant design capture storm depth (inches), 
dfraction= fraction × d  

dfraction=  inches 

9 

SOC Only: When using this method  for biofiltration sizing, 
check that the resulting volume in pre-filter detention volume 
plus pore spaces is at least 0.75 of the remaining  DCV (See 
Section III.7 and Worksheet SOC-1). 

 Y / N / NA  

Step 2: Calculate the DCV 

1 Enter Project area tributary to BMP (s), A (acres) A=  acres 

2 Enter Project Imperviousness, imp (unitless)  imp=   

3 Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C=   

4 
Calculate runoff volume, Vdesign= (C x drfraction x A x 43560 x 
(1/12)) 

Vdesign= 
 

cu-ft 

Supporting Calculations 

Describe system: 

mtran
MT
1.75

mtran
MT
4

mtran
MT
0.375

mtran
MT
N/A

mtran
MT
N/A

mtran
MT
0

mtran
MT
0.375

mtran
MT
0.281

mtran
MT
1.45

mtran
MT
0.80

mtran
MT
0.75

mtran
MT
1,113

mtran
MT
Drainage Area A
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Worksheet C: Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs 

Provide drawdown time calculations per applicable BMP Fact Sheet: 

Graphical Operations 

 
 

Provide supporting graphical operations.  See Example III.6. 

 

 

  

mtran
PolyLine

mtran
MT
DD = (dP / KDesign) x 12      = (1 / 2.5) x 12      = 4.8 hours 



Capture Efficiency Method for Bioretention with Underdrain

Bio-retention Basin A

DCV = 1193 cu-ft

dp (ponding depth) = 1 ft

nm (bioretention media porosity) = 0.3

dm (bioretention media depth, ft) = 2.0 ft

ng (bioretention gravel layer porosity) = 0.40

dg (bioretention gravel depth, ft) = 1 ft

deff (dp+nm*dm+ng*dg, ft) = 2 ft

Required Facility Surface Area= A=(DCV/(dEFFECTIVE) 597 sq-ft

Provided Planter Bottom Surface Area= 630 sq-ft

*Equations per Page XIV-34 in the Technical Guidance Document Appendices
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Drainage Maps & Hydrology Narrative 
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UNAUTHORIZED CHANGES & USES: ENGINEERS NOTE TO CONTRACTOR:UNDERGROUND  SERVICE  ALERT

TWO WORKING DAYS BEFORE YOU DIG

Call: TOLL FREE
1-800-422-4133

KNOW WHAT'S BELOW.
CALL BEFORE YOU DIG.
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Preliminary Geotechnical Investigation 
for Feasibility Purposes, 1400 Bristol 
Street N., Newport Beach, California, 

92660. 

PN 22029-00 
November 4, 2022 



18008 Sky Park Circle, Suite 250, Irvine, California 92614   (949) 797-6241    Fax (949) 797-6260 

November 4, 2022 PN 22029-00

Mr. Andrew Strohl 
The Picerne Group 
5000 Birch Street,  
Newport Beach, CA 92660 

Subject: Preliminary Geotechnical Investigation for Feasibility Purposes, 1400 
Bristol Street N., Newport Beach, California, 92660 

Dear Mr. Strohl: 

At your request and authorization, Kling Consulting Group, Inc. (KCG) has performed a 
preliminary feasibility level geotechnical investigation for a proposed multi-level 
apartment complex located in Newport Beach, California (see Figure 1 - Site Location 
Map). The purpose of our evaluation has been to review site geologic/geotechnical 
conditions and assess potential constraints affecting development of the site. Subsurface 
field exploration consisting of three Cone Penetrometer (CPT) soundings, was completed 
to characterize the subsurface soils and determine selected engineering properties to 
develop preliminary geotechnical conclusions and recommendations for feasibility 
purposes. We expect our findings and opinions will assist in your decision-making 
process to develop the property and aid in development of preliminary costs and budgets 
for the project. 

We appreciate this opportunity to be of continued service and to work with you on this 
project. Should you have any questions regarding this report, please do not hesitate to 
call. 

Respectfully, 

KLING CONSULTING GROUP 

John C. Holder 
Staff Engineer 

Henry F. Kling  Jeffrey P. Blake 
Principal Geotechnical Engineer  Associate Engineering Geologist 
GE 2205 Expires 3/31/24  CEG 2248 Expires 10/31/23 

JH:JPB:HFK:MK 
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1.0 INTRODUCTION 

1.1 PURPOSE AND SCOPE 

The purpose of our limited geotechnical investigation was to evaluate near-surface soil 
conditions to provide preliminary feasibility level geotechnical design recommendations 
for a proposed multi-level apartment building complex. The scope of work undertaken 
included the following tasks:  

• Compilation and interpretation of available, previously documented geologic and 
geotechnical data for the property; 

• Coordination with Underground Service Alert to mark and identify buried 
utilities; 

• Subsurface exploration, including three (3) Cone-Penetrometer Soundings (CPTs) 
up to to maximum depths of approximately 50 feet. Continuous logs of the 
subsurface conditions, as encountered in the soundings, were recorded and are 
presented in Appendix B. The locations of the soundings are shown in Figure 2 - 
Exploration Location Map;   

• Geotechnical engineering analysis and preliminary estimate of liquefaction 
settlement; and 

• Preparation of this report along with accompanying maps and illustrations.  This 
report presents our findings, conclusions, and feasibility level recommendations. 

1.2 SITE AND PROJECT DESCRIPTION 

The subject site is located along the north side of Bristol Street, north of the San Joaquin 
Hills Transportation Corridor, Highway 73, in Newport Beach, California. The subject 
site is identified as APN 427-332-02, and is addressed as 1400 Bristol Street N. The 
square-shaped site encompasses approximately 2.36-acres, and is currently occupied by 
two existing commercial office buildings along with paved drive and parking areas.  The 
site is bordered by Bristol Street North to the south and west, Spruce Avenue to the east 
and existing commercial/retail buildings and paved parking to the north. The approximate 
location of the site is illustrated in Figure 1 - Site Location Map. 

Through discussions with the client and a review of conceptual yield study plans 
provided by TCA Architects, dated September 16, 2022, it is understood the proposed 
development preliminarily consists of a multi-level podium III style building entailing 
multiple levels of studio, one-bedroom and two-bedroom apartments with both ground 
floor parking and two levels of subterranean parking. Access will be provided via a 
driveway that extends along the northern and eastern property boundaries. 
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Specific grading plans are not available; however, grading is anticipated to include cut 
excavations of at least 24-feet below existing grades to achieve the proposed grades for 
subterranean parking. 

2.0 GEOLOGIC CONDITIONS 

2.1 Subsurface Investigation and Sampling 

On October 10, 2022, three CPT soundings were advanced using a Cone Penetration 
Testing drill rig. The CPT soundings were completed to depths of 50 feet below the 
existing ground surface in the vicinity of the proposed development area. Records of the 
CPT soundings are included in Appendix B. The approximate location of the soundings is 
illustrated in Figure 2 - Exploration Location Map. 

For this preliminary field exploration, no ring and bulk samples were obtained for 
laboratory testing. 

2.2 Regional and Site Specific Geologic Setting 

The subject site is located in the Peninsular Ranges Geomorphic Province, at the south-
eastern edge of the Los Angeles Basin and within the nearly flat-lying area of the Tustin 
Plain. The site is primarily underlain by elevated Pleistocene and late Pliocene marine 
terrace deposits established by progressive and (or) episodic tectonic uplift of coastal 
southern California. 

The National Geologic Map Database maps the site as being underlain by late to middle 
Pleistocene Old Paralic Deposits. The Old Paralic Deposits comprise a poorly sorted, 
moderately permeable, reddish-brown, interfingered strandline, beach, estuarine, and 
colluvial deposits composed of silt, sand, and cobbles. These deposits rest on now 
emergent wave-cut abrasion platforms preserved by regional uplift.  

2.3 Subsurface Conditions 

2.3.1 Asphalt 

The site is mantled by a relatively thin veneer of asphalt to a depth of approximately 3.5-
inches from the existing ground in the vicinity of the soundings.  

2.3.2 Old Paralic Deposits (Qopfa) 

The site is underlain by sands, clay, and sandy-silt associated with the Old Paralic 
Deposits of Late to Middle Pleistocene age to an observed depth of up to 50.0 feet below 
the current ground level in the vicinity of the CPT soundings. The Old Paralic Deposits 
typically consist of light brown to dark gray, sandy clays and sandy to clayey silts, that 
are medium stiff to hard and moist to wet, with silty sands that are medium dense to very 
dense. Records of the CPT soundings are presented in Appendix B. 
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2.4 Groundwater 

Groundwater was encountered within all CPT soundings based on pore water dissipation 
readings at depths of approximately 40 feet below the existing ground surface. We 
anticipate that the groundwater levels would not significantly impact one level of 
subterranean parking founded at a depth of 12 feet below exsiting grades or two 
subterranean parking levels founded at a depth of 24 feet below existing grades. 
However, a previous Geotechncial Investigation (Reference 11) performed by KCG to 
the south of the subject site at 1300 N Bristol Street encountered perched groundwater 
levels at approximately 26 to 35 feet below the existing ground surface. These levels if 
present could have an impact on two subterrnanean parking levels founded at a depth of 
24 feet.   

It should be noted that groundwater variation may result from fluctuations in the ground 
surface topography, subsurface stratification, rainfall, irrigation and other factors that 
may not be evident at the time of our subsurface exploration. The depth to groundwater 
within the vicinity of the site should be confirmed as part of a design-level exploration of 
the site. Until the regional ground water table can be clearly established, the groundwater 
discussed above should be considered in construction planning and final design.  

The nearest groundwater observation well, monitored by the California Department of 
Water Resources, is located west of the intersection of Irvine Ave and Bristol Street at a 
ground surface elevation of 28 feet above sea level. The highest recorded groundwater 
level was recorded at approximately 50 feet below the ground surface in February 1990 
(Reference 4). The subject site is approximately 0.5 miles southeast from this observation 
well. According to the California Geologic Survey (CGS), Seismic Hazard Zone Maps 
and Report for the Tustin 7.5-Minute Quadrangle (References 6 and 7), the reported and 
mapped historical high groundwater level is approximately 10 feet below the current 
ground level in the vicinity of the site.  

3.0 GEOTECHNICAL ENGINEERING CONSIDERATIONS 

3.1 Expansive Soil Characteristics 

We anticipate that subsurface soils will consist of interbedded sand, silt, and clay. While 
sandy soils are generally not susceptible to expansion, the potential exists that layers of 
expansive clay could be present at the foundation elevation. These layers should not be 
left in place or used as fill if any clay beds are encountered. Laboratory testing to 
evaluate expansion potential would be recommended as part of a design-level exploration 
of the site. Until future testing is performed, the soil should be considered as having 
moderate potential for expansion.  

3.2 Sulfate Content 

Sulfate testing was not performed as part of this investigation. Laboratory testing to 
evaluate sulfate content would be recommended as part of a design-level exploration of 
the site. Preliminarily, the soils can be considered "S0" sulfate per ACI-318 (Reference 
2). 
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3.3 Faulting and Seismicity 

The subject site is not located within a State of California Earthquake Fault Zone 
(formerly known as Alquist-Priolo Zones, Jennings and Bryant, 2010; Hart and Bryant, 
1997). The property is not located where a site-specific investigation to determine the 
locations of any active faults would be required. However, the Southern California region 
is seismically active.  Active and potentially active faults within Southern California are 
capable of producing seismic shaking at the site. It is anticipated that the site will 
periodically experience ground acceleration due to exposure to moderate to large 
magnitude earthquakes occurring on distant faults.  

However, no active faults are known to exist at the site, and the risk of surface fault 
rupture is considered low. The closest active fault zones to the subject site is the San 
Joaquin Hills fault located approximately 2.2 miles from the site and the Newport-
Inglewood-Rose Canyon Fault Zone, located approximately 4.8 miles from the subject 
site.  

3.4 Seismic Design Parameters 

Presented below are the site seismic parameters utilizing generic geologic, seismic, and 
geotechnical data gathered for the site using the SEAC/OSHPD web based tool 
(Reference 12). All structures should be designed for earthquake-induced strong ground 
motions in accordance with the 2019 CBC procedures utilizing the following parameters: 

Seismic Design Parameters 

Site Class (Soil Profile) D 
Latitude 33.659638 
Longitude -117.869390 
Short Period Spectral 
Acceleration, Ss: 

1.298 

1-Second Period Spectral 
Acceleration, S1: 

0.463 

Site Coefficient, Fa: 1.0 
Site Coefficient, Fv: 1.837 
Maximum Considered 
Earthquake 
Spectral Response Acceleration, 
SMS: 

1.298 

Maximum Considered 
Earthquake 
Spectral Response Acceleration, 
SM1: 

0.851 

Design Spectral Response 
Acceleration, SDS: 

0.865 

Design Spectral Response 
Acceleration, SD1: 

0.567 

Site modified peak ground 0.612 
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acceleration PGAM

Seismic Design Category D 

Note: A site specific ground motion analysis was not included in the scope of this investigation. Per ASCE 
7-16, 11.4.8, structures on Site Class D with S1 greater than or equal to 0.2 may require Site Specific 
Ground Motion Analysis. However, a site specific ground motion analysis may not be required based on 
exceptions listed in ASCE 7-16, 11.4.8. The project structural engineer should verify whether exceptions 
are valid for this site and if a Site Specific Ground Motion Analysis is required. 

3.5 Seismic Hazards 

3.5.1 Liquefaction Potential  

Liquefaction occurs when ground water pressure in loose sandy soil becomes greater than 
overburden pressure due to seismic-induced cyclic shear stresses from earth quakes. The 
result is a near complete loss of soil shear strength and ground settlement. The California 
Geological Survey (CGS), Seismic Hazard Zone Map for the Tustin Quadrangle 
(Reference 6) indicates the site is not situated in a liquefaction zone. Our review of the 
Seismic Hazard Zone Report for the Tustin Quadrangle (Reference 7), indicates the 
historic groundwater is reported to be approximately 10 feet from existing grades in the 
vicinity of the property. Our liquefaction analysis conservatively incorporates the historic 
high groundwater depth of 10 feet. Our geotechnical evaluation indicated that localized 
and isolated sandy layers within the Old Paralic Deposits that underlie the site are 
susceptible to relatively minor amounts of liquefaction due to a design-level earthquake 
along a nearby fault. Overall seismic induced liquefaction settlement would be reduced 
with the removal of materials for the subterranean excavations. The portions of the site 
that appear to be susceptible to liquefaction and the magnitudes of seismic-induced 
settlement described above appear to be somewhat localized. The state of California has 
not established a seismic hazard zone for the area. 

3.5.2 Liquefaction Settlement Analysis 

The total earthquake-induced liquefaction settlement potential was calculated using the 
software program “CLiq v.1.7” by GeoLogismiki (Reference 9). Our evaluation was 
based on the site class and adjusted peak ground acceleration of 0.612g, as presented in 
the Seismic Design Parameters Table above, and a probabilistic 2,475-year modal 
magnitude of 6.89. Our analysis indicated the estimated settlement due to earthquake-
induced liquefaction settlement is essentially negligible, approximately 0 to 0.35 inches. 
These settlement values are considered preliminary, and further geotechnical 
investigation would be required to provide refinement of the estimated differential 
settlement of the site. The results of our analysis are included herein in Appendix C - 
Seismic Settlement Analysis. 

The liquefaction analysis was performed utilizing a groundwater level case presented 
below: 

• 10-foot groundwater table based on the historic highest groundwater table as 
presented in The Seismic Hazard Zone Report for the Tustin 7.5-Minute 
Quadrangle, Orange County, California (Appendix A). 
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In addition, the analysis included the following parameters and assumptions: 

• Factor of Safety = 1.0 
• “Dry” seismic settlements calculated 
• Soil Behavior Type Index (Ic) = 2.6018. 
• Weighting factor for volumetric strain applied11. 
• Cn limit value applied. 

3.5.3 Sesimically-Induced Settlement 

The liquefaction analyses results for seismically induced vertical ground settlement is 
presented below: 

CPT Vertical Settlements 
(Inches) 

Liquefaction Potential 
Index (LPI) 

1 0.35 4.596 (low risk) 
2 0.26 4.473 (low risk) 
3 0.31 5.004 (high risk) 

The overall vertical settlement calculations include seismically induced “dry” settlements. 

Based on our analysis, the seismic induced settlements range from approximately 0.26 
inches to 0.35 inches. It should be noted the majority of the vertical ground settlement 
occurs in the upper 20 feet of the soil column. Vertical ground settlements between 24 
and 50 feet are less than 0.2 inches. Additionally, seismically induced differential 
settlement is variable across the site, with a worst case differential of 0.09-inches over a 
horizontal distance of 150 feet.  

3.5.4 Lateral Spreading   

Lateral spreading, a phenomenon associated with seismically induced soil liquefaction, is 
the lateral displacement of soils due to inertial motion and lack of lateral support during 
or post liquefaction. Lateral spreading generally occurs on gently sloping ground or level 
ground with nearby free surface faces such as a drainage or stream channel. No open 
channels or free face surfaces are known to be located in close proximity to the site. 
According to studies undertaken by Zhang et al. (2004),  Cubrinovski (2012), lateral 
displacements occur between 300 and 1000 feet from a "free face".  As such, the potential 
for lateral spreading would be unlikely to occur within the project site. 

4.0 CONCLUSIONS 

The following conclusions are preliminary and based upon our analysis and data review 
obtained during our limited subsurface field investigation. It is our opinion that the 
proposed development concept is considered geotechnically feasible provided the 
recommendations presented herein are implemented during design and construction. 
Recommendations presented herein are subject to revision and refinement upon 
completion of the full geotechnical investigation. 
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• Based upon our review of the site and the proposed development plans, the underlying 
soils on-site are considered to have sufficient bearing capacity to support the proposed 
development, provided the recommendations herein are implemented. 

• Our geotechnical evaluation indicates that the Old Paralic Deposits that underlie the site 
are not susceptible to siginificant liquefaction settlement due to a design-level earthquake 
incorporating a historical high groundwater level of 10 feet below existing grades 
(CGS/CDMG, 1998). The estimated settlements are in the range of 0.0 inches to 0.35 
inches at the site during seismic events. Overall seismic induced liquefaction settlement 
would be reduced with the removal of the upper materials for the subterranean 
excavation, as summarized in Section 3.5. The liquefaction assessment is considered 
preliminary, and further study is required to refine the estimates and determine likely 
differential settlement. Lateral spreading is considered unlikely due to the lack of "free 
face" in the vicinity of the subject site. 

• No active fault is known to exist at the site, and the risk of surface fault rupture is 
considered to be low. However, the project site lies within a region of historical 
seismicity and will likely be subject to seismic shaking in the future. 

• KCG's professional opinion is that liquefaction-induced ground displacements are 
essentially negligible. As part of the supplemental investigation differential liquefaction 
settlement can be quantified and if needed, incorporated into the structural analysis. 
Should the final analysis determine differential settlement substantial enough to require 
mitigation, added stiffness from a mat foundation system or grade beams for spread 
footings, or similar could be considered. 

• Soils underlying the subject site are not considered to be susceptible to hydrocollapse; 

• Groundwater condition was encountered in our CPT soundings at depths of 
approximately 40 feet below the existing ground surface based on pore water dissipation. 
Although groundwater levels would not be expected to impact and pose a problem for for 
the proposed site construction of one subterranean level at or near a depth of 12 feet 
below exsiting grades, groundwater could potentially be an issue for two subterranean 
levels at or near a depth of 24 feet below existing grades based on our previous 
investigation completed south of the subject site at 1300 N Bristol Street. Further 
investigation that included piezometers could better define if the water near a depth of 24 
feet is perched, or is connected to regional groundwater. For preliminary planning, 
temporary dewatering or other measures should be considered possible. 

• Preliminarily, the soils underlying the site should be considered to have moderate 
expansion potential. 

• The proposed development should not adversely affect neighboring properties, provided 
standard of practice excavation shoring methods are employed. 
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5.0 PRELIMINARY RECOMMENDATIONS 

Preliminary recommendations presented below are based on plans obtained from the 
client and the limited geotechnical information gathered and analyzed to date.  Based on 
our limited subsurface investigation, subsoils at one level deep consist of stiff clay/silt 
and two subterranean levels are dense sand.  These soils should provide suitable soil 
support for the proposed structures. Foundations can be expected to bear directly on 
native soil, provided it has not been disturbed or found to be locally soft. Each foundation 
excavation should be evaluated and if loose disturbed or softened soil is found, it should 
be removed and replaced as engineered fill or processed in place and recompacted. The 
extent and depth of processing or recompaction should be as approved by the 
geotechnical consultant.  

5.1 Supplemental Subsurface Exploration 

During this limited feasibility level investigation, the subsurface exploration was limited 
to three sounding locations in readily accessible areas. We recommend that a 
supplemental geotechnical investigation be performed that includes additional CPT and 
soil borings (including installation of piezometers). The supplemental investigation 
should also include additional laboratory testing, foundation and settlement analysis; 
ground water measurements and to verify subsurface conditions. Recommendations 
would be updated as warranted. 

5.2 Earthwork Specifications 

All grading should be performed per the General Earthwork and Grading Specifications 
presented in Appendix F unless specifically revised or amended below. Grading should 
also conform to all applicable governing agency requirements. Prior to the 
commencement of grading operations, all vegetation, organic topsoil and human-made 
structure should be cleared and disposed of off-site. Any undocumented fill or back-fill 
encountered should be removed and re-compacted. All areas receiving fill should be 
scarified to 6 inches and/or over-excavated, moisture conditioned to between optimum 
moisture and two to four percent above optimum moisture content, and re-compacted to a 
minimum of 90 percent relative compaction as determined by ASTM D1557. Soil 
material excavated from the site should be adequate for re-use as compacted fill provided 
it is free of trash, vegetation and other deleterious material. All earthwork and grading 
operation should be performed under the observation and testing of the geotechnical 
consultant of record. 

5.3 Remedial Earthwork  

5.3.1 Conventional Foundations –One or Two Level Subterranean 

For convential speard footings, the foundation excavations should be evaluated 
for suitability and any disturbed soil or localized softened soil be mitigated with 
removal and replacement, or processed in place and recompacted, as needed to 
create adequate support. The geotechnical consultant should perform the 
evaluation and approve mitigation measures, if needed.  



The Picerne Group  PN 22029-00 
November 4, 2022 

S:\Projects\KCG\2022\22029-00 1400 Bristol St\22029-00 DD 1400 Bristol Street 11-22(hk).doc 

12

5.3.2 Mat Slab Foundations –One or Two Level Subterranean 

For Mat slab foundation systems, the exposed subgrade soil should be evaluated 
as recommended for spread footings. Any disturbed or locally soft soil 
encountered should be either removed and replaced with compacted fill, or  
processing (i.e. 12-inch scarification and recompaction) and proof rolling of the 
subgrade soils exposed at the subterranean level. Acceptance of exposed soil 
should be performed by the geotechnical consultant and should also approve any 
mitigation measures, if needed.   

5.3.3 Proposed Pavement and Flatwork Areas 

In areas outside of proposed structural areas that would support pavement and 
flatwork, the exposed sub-grade soils should be processed and re-compacted to a 
depth of 12-inches. If soils are disturbed during the removal of existing 
improvements, the disturbed soil should be removed and replaced with compacted 
fill. After removals are made, exposed soils should be scarified to a depth of 6-
inches, brought to near optimum moisture content, and re-compacted. 

5.4 Processing of Natural Soils and Fill Placement 

Processing of in-place soils exposed after clearing, grubbing, and removal of unsuitable 
material and before placing fill should include the following items of work: 

Scarification of the materials exposed after remedial removals should be accomplished to 
a depth of at least 6 inches or as dictated by actual soil conditions encountered; 

The scarified soils should be brought to 2 to 4 percent above optimum moisture content 
by watering or drying, as required; 

Compaction of the processed soils to at least 90 percent of the laboratory maximum dry 
density before placing fill. 

Fill should be placed in relatively thin (6 to 8-inch) uniform lifts; moisture conditioned to 
2 to 4 percent above optimum moisture content and compacted to at least 90 percent 
relative compaction based on ASTM D 1557. Actual lift thickness would depend on soil 
type and compaction equipment being used. 

5.5 Preliminary Recommendations - Proposed Building Foundations 

All foundation criteria are considered minimum requirements that may be superseded by 
more stringent requirements from the architect, structural engineer, or governing 
agencies; recommended preliminary geotechnical design parameters are being provided 
for conventional spread footing and reinforced mat slab foundation systems for the 
residential building with two subterranean parking levels.  

5.5.1 Subterranean-Conventional Shallow Foundations 

The following preliminary geotechnical design parameters are provided to design 
proposed conventional foundations for the proposed multi-level apartment 
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building, with two levels of subterranean parking. The proposed foundations for 
the proposed building may be supported by square pad footings utilizing a 
maximum allowable bearing pressure of 4000 pounds per square foot with 
maximum width of 8-feet, and minimum depth of 2-feet below the lowest 
adjacent grade (including the top of the slab on grade). A coefficient of friction of 
0.40 may be used, along with a passive lateral resistance of 250 pounds per square 
foot per foot of embedment. This bearing value could potentially be increased 
based on further subsurface exploration and laboratory analysis generated from 
supplemental investigation.   

If normal code requirements are used for seismic design, the allowable bearing 
value and coefficient of friction may be increased by 1/3 for short duration loads, 
such as the effect of wind or seismic forces. 

If any utility lines are within a 1:1 (horizontal: vertical) projection from the 
bottom of a footing, they may be within the influence zone of the proposed 
footing load; if this condition exists, the proposed footing should be deepened so 
that the utility is outside the zone of influence; the utility line could also be 
relocated or encased with concrete with concrete slurry. These conditions should 
be evaluated on a case by case basis. 

5.5.2 Subterranean- Mat Slab 

A rigid mat foundation may be used to support the structure, provided the 
recommendations above are implemented. The exposed soil in the excavation 
should be evaluated and if determined necessary, proof rolled or locally 
recompacted as needed, in accordance with the recommendations herein. When 
properly designed and constructed, a structural mat foundation system can be 
expected to support high structural loads and provide relatively uniform 
settlement and bridge over local areas of slightly less stiffness or density. Mat 
foundations should be properly reinforced to form a relatively rigid structural unit 
in accordance with the structural engineer's design. For designing a mat 
foundation, we preliminarily recommend a modulus of subgrade reaction of 120 
pounds per square inch per inch (pci) with a maximum bearing value of 4000 psf.  
This value can be further refined as part of the supplemental investigation. 

5.6 Settlement 

Static settlement of proposed foundations is not expected to exceed one inch for total and 
one half inch differential over 50 horizontal feet, provided the recommendations 
presented above for the specific foundation system type is implemented. For preliminary 
design purposes, seismic induced liquefaction settlement for the apartment site ranges 
froms 0 to 0.35 inches. This is considered very minor settlement, however it should be 
refined and verified during the recommended supplemental investigation.  

5.7 Slab-On-Grade 

These recommendations are provided for planning purposes as the anticipated podium 
construction would not entail interior slab on grade floors. Additionally, the 
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recommendations are considered minimum requirements that may be superseded by more 
stringent requirements from the architect, structural engineer, or governing agencies.  

Concrete slabs should be at least 5-inches in thickness. Actual slab thickness and 
reinforcement should be determined by the structural engineer based on structural loads 
and soil interaction. Our recommendations should be superseded by the recommendations 
of the structural engineer or architect.  

Subgrade soils should be placed wet of the optimum moisture content, and moisture 
should be maintained until placement of the concrete slab. Additional testing should be 
performed after precise grading to verify our recommendations. 

The slab should be underlain by a minimum two-inch layer of sand, with a sand 
equivalent of 30 or greater.  The sand layer should be underlain by a 15-mil Stego Wrap 
vapor retarder or equivalent product with a permeance rate of 0.012 perms and a puncture 
resistance of Class “A” or “B” per ASTM E 1745-97.  As per the manufacturer’s 
recommendations, all seams should overlap a minimum of 6 inches and should be sealed 
in accordance with the specifications provided by the vapor retarder manufacturer.  All 
penetrations should be sealed using a combination of Stego Wrap, Stego Tape and/or 
Stego Mastic or approved equivalent product.  The vapor retarder should be lapped 
downward a minimum of 12 inches where the vapor retarder encounters an interior 
footing or exterior thickened edge or footing. The vapor retarder should be placed on top 
of the sand layer if the sand is expected to become wet before pouring concrete.  If the 
sand can be kept dry before pouring concrete, the vapor retarder should be placed under 
the sand layer.  The water-cement ratio should be a minimum of 0.45 for all concrete 
within the structure that will contact the on-site soil.  

If moisture sensitive floor coverings are utilized, interior concrete slabs should be 
designed and constructed in accordance with the applicable floor covering manufacturer’s 
specifications. 

Slab subgrade soil should be pre-saturated to at least optimum moisture content to a depth 
of at least 12 inches below the sand layer. 

5.7.1 Basement Slab on Grade Floors 

Parking garage basement slab in grade floors, other than a mat slab, should be a 
minimum of 5-inches in thickness and reinforced to resist shrinkage and temperature 
warping cracking. Actual slab thickness and steel reinforcement should be determined by 
the structural engineer based on environmental factors and concrete shrinkage 
considerations. An aggregate base layer may be required depending on the subgrade soils 
exposed during construction or determined from the supplemental investigation. 

5.8 Permanent Subterranean Walls 

We anticipate that where temporary shoring is installed, the permanent restrained 
retaining walls for the subterranean level will predominantly be placed directly against 
the temporary shoring. The design parameters provided below assume that granular non-
expansive soils (Expansion  Index <20 and SE≥30) are used to back-fill any retaining 
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walls.  Permanent subterranean walls should be designed to resist the pressure exerted by 
retained soils plus any additional lateral forces due to loads placed adjacent to or near the 
wall. Retaining walls that are free-draining, are situated above groundwater and are to be 
restrained from movement at the top, such as basement walls, should be designed for an 
equivalent fluid weight of 60 pcf for at-rest conditions (for a level surface of retained 
earth). If traffic loads are planned adjacent to the walls, the walls should be designed for 
an additional uniform horizontal pressure of 75 and 150 psf for passenger car and truck 
traffic, respectively. For other surcharge loads, we recommend the walls be designed to 
resist a uniform horizontal pressure equal to 30 percent of the uniform surcharge load.  

If back-fill conditions (including the slope of the retained ground surface) differ from 
those assumed herein, Kling Consulting Group should be consulted to provide additional 
evaluation and/or recommendations as warranted. All retaining structures should be fully 
free draining. Building walls below grade should be waterproofed or damp-proofed, 
depending on the degree of moisture protection desired.  The foundation system for the 
retaining walls should be designed in accordance with the recommendations presented in 
the preceding sections of this report, as appropriate.  Footings should be embedded at a 
minimum of 18-inches below adjacent grade (excluding the 6-inch landscape layer).  

For resistance to lateral loads, an allowable coefficient of friction of 0.35 between the 
base of the foundation elements and underlying material is recommended.  In addition, an 
allowable passive resistance equal to an equivalent fluid weighing 250 pcf acting against 
the foundation may be used to resist lateral forces.  Passive pressure in the upper 1.0-foot 
should be neglected unless confined by concrete slabs-on-grade or asphaltic pavement.  
These values may be increased by one-third for transient wind or seismic loads. A 
seismic surcharge of 19 H should be applied as an equivalent fluid pressure with the 
resultant acting at 1/3-height above the base of the wall, where H= the retained height of 
the wall greater than 6 feet.  

The permanent subterranean wall should be provided with an adequate back drain system 
to reduce the potential for build-up of hydrostatic pressures.  

Adequate drainage should be provided behind all retaining walls.  The drainage system 
should consist of a minimum of four-inch diameter perforated PVC pipe (schedule 40 or 
approved equivalent) placed at the base of the retaining wall and surrounded by ¾-inch 
clean crushed rock wrapped in a Mirafi 140N filter fabric, or equivalent approved by the 
Geotechnical Engineer.  The drain rock wrapped in fabric should be at least 12-inches 
wide and extend from the base of the wall to within two feet of the ground surface.  The 
upper two feet of back-fill should consist of compacted native soil.  The retaining wall 
drainage system should be sloped to outfall to the storm drain system or other appropriate 
facility. 

For those portions of the wall not placed against shoring, the above values assume 
granular back-fill and free-draining conditions to prevent buildup of hydrostatic pressure 
in the back-fill. Back-fill materials should meet the recommendations described in the 
following section of this report.  Import fill materials should be approved by the soils 
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engineer prior to placement. Wall back-fill should be compacted by mechanical methods 
to at least 90 percent of the maximum dry density as determined by ASTM D 1557. 

5.9 Temporary Excavations 

We anticipate the on-site soils can be excavated using conventional heavy duty 
earthmoving equipment in good condition. Shoring systems, if used, may yield during 
excavation causing adjacent facilities and improvements to settle slightly. The magnitude 
of shoring movements and the resulting settlements are difficult to estimate because they 
depend on many factors, including the method of installation and the contractor’s skill 
with installing the shoring system.  Lateral deflections for a properly designed and 
constructed shoring system would likely be within ordinarily accepted limits of 
approximately 1-inch.  A monitoring program should be established to evaluate the 
effects of shoring construction on other facilities. 

Provided the excavations are above groundwater, temporary excavations and trench walls 
to a depth of four feet may be made vertically without shoring, subject to verification of 
safety by the contractor. Deeper excavations should be no steeper than 1.5:1 (horizontal 
to vertical) or braced or shored in accordance with CAL OSHA standards and guidelines. 
The contractor is assumed responsible for maintaining safety at the jobsite. All 
excavation work should be in compliance with current CAL OSHA standards. Under no 
circumstances should excavations be made deeper than four feet or below groundwater 
without shoring, bracing or laying-back, in accordance with CAL OSHA standards and 
guidelines.  No surcharge loads should be allowed within five feet from the top of the 
cuts. 

Existing utility lines, roadways and other easements/right-of-ways may be impacted by 
the temporary excavations may require shoring to obtain the full depth of the excavation. 

5.10 Shoring 

It is understood that a temporary or permanent shoring system may be warranted for areas 
of proposed subterranean basement excavation where space is not available for properly 
sloped backcuts. The shoring contractor should coordinate with the earthmoving 
contractor regarding sequence and requirements of installing the shoring system. The 
shoring contractor should also consider the potential for localized perched groundwater in 
the design and installation procedures of the shoring system.  

We anticipate that the shoring system will be designed as a cantilever system and may 
consist of closely spaced steel H-Pile soldier piles and wooden lagging. Preliminary 
design considerations are presented in the following section for this anticipated shoring 
method. Please note that the method of temporary support can impact the design earth 
pressures. As such, Kling Consulting Group should perform a review of the shoring 
design and provide additional recommendations, as warranted. 

Shoring systems, during excavation, may yield causing adjacent facilities and 
improvements to settle slightly.  The magnitude of shoring movements and the resulting 
settlements are difficult to estimate because they depend on many factors, including the 
method of installation and the contractor’s skill with installing the shoring system.  
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Lateral deflections for a properly designed and constructed shoring system would likely 
be within ordinarily accepted limits of approximately 1-inch.  A monitoring program 
should be established to evaluate the effects of shoring construction on other facilities. 

Horizontal and vertical movements of the shoring system should be monitored by a 
licensed surveyor. The construction monitoring and performance of the shoring system 
are ultimately the contractor’s responsibility. At a minimum, we recommend that the tops 
of the soldier beams should be surveyed prior to excavation and that the top and bottom 
of the soldier beams be surveyed on a weekly basis until the foundation is completed. The 
surveyed soldier beam data points should be located at approximately 50 feet on-center. 
Surveying should consist of measuring movements in vertical and two perpendicular 
horizontal directions. 

The shoring system should be designed to resist the pressure exerted by the retained soils 
plus any additional lateral forces due to loads applied near the top of the excavations. 
Cantilever shoring walls with a level back-fill surface should be designed for an 
equivalent fluid pressure of 40 pcf. For surcharge loads due to traffic, the shoring should 
be designed for an additional uniform horizontal pressure of 75 psf for passenger car 
traffic and 150 psf for heavy truck traffic. For other surcharge loads, the wall should be 
designed for a uniform horizontal pressure equal to one-third the anticipated surcharge 
pressure. These parameters all assume a level ground surface and that temporary shoring 
will not be subject to hydrostatic pressures. The shoring system should be properly 
embedded beneath the toe of the excavation to provide adequate structural stability. 

It is recommended that the design of the shoring system incorporate a passive equivalent 
fluid weight of 250 pcf for the shoring embedded within relatively competent old paralic 
deposits material. The soldier piles should be spaced no closer than 3 diameters on center. 
The soldier piles should be drilled and back-filled with concrete to the full depth of the 
passive resistance zone. The area providing the passive resistance can be assumed to have 
a width equal to twice the concrete pile diameter. 

The recommended passive pressure for the shoring assumes a horizontal surface for the 
soil mass extending at least 10 feet in front of the face of the shoring, or three times the 
height of the surface generating passive pressure, whichever is greater. The shoring 
system should be embedded a sufficient depth beneath the toe of the excavation so as to 
provide structural stability. We recommend that a factor of safety of at least 1.2 be 
applied to the calculated embedment depth and that the passive pressure be limited to 
2,500 psf. The assumed geotechnical conditions should be verified as necessary during 
shoring construction by a representative of the geotechnical consultant. 

Timber lagging may be used between the soldier piles to help support the exposed soils. 
If lagging is to remain after construction, treated lumber should be used. Lagging should 
be designed for the full lateral pressure recommended above. If possible, structural walls 
should be cast directly against the shoring, thus eliminating the need for placing back-fill 
within a narrow space. Voids between the soil and lagging should be properly grouted or 
slurried to reduce the potential for the voids to propagate to the surface. 
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Special provisions for wall drainage (such as the use of prefabricated composite drain) 
may be necessary above the groundwater table where this type of construction is used. 

The performance of the proposed shoring system is highly dependent on the means and 
methods utilized by the contractors involved in the work and the judgment of the shoring 
design engineer. The shoring engineer and contractor shall be solely responsible for 
locating the existing improvements surrounding the site, controlling settlements of the 
surrounding structures and improvements within the structural and aesthetic limits. Load 
path and loading determination for underpinning design is the purview of the structural 
underpinning designer. 

If the anticipated depth of excavation requires shoring that extends to depths where a 
cantilever shoring system is not feasible, we would be pleased to provide geotechnical 
recommendations for an anchored (tie-back) shoring system upon request. With deep 
excavations required to allow for the construction of subterranean levels that would 
normally require tie-back anchors, due to the proximity to the adjacent properties or 
structures tie-back systems may not be allowed and other options such as H-beam and 
lagging or rakers may be required. 

5.11 Preliminary Pavement Design 

Pavement section design is provided below based on near surface soil conditions 
encountered during our investigation and assumed traffic loading. 

5.11.1 Asphalt Concrete Pavement 

The upper on-site subgrade soils were classified as silty clays and clayey silts and 
sandy silts. To allow for soil variability, we are assuming an R-Value of 10 for 
preliminary design purposes. 

Based on an R-value of 10, the parameters below are provided for preliminary 
design purposes. Pavement sections were calculated for traffic indices of 4.0 and 
5.5, which are commonly used for parking stalls and drive aisles subject to 
passenger vehicles, respectively. However, the selection of actual traffic index 
should be the purview of the project civil or traffic engineer. 

Pavement Section Design 

Location R-Value 
Traffic 
Index 

Multiple Layered 
Asphalt 

Concrete 
(inches) 

Aggregate 
Base* 

(inches) 
Parking 

Stall 
10 4.0 3.0 6.0 

Drive 
Aisles 

10 5.5 4.0 9.0 

*Aggregate base material should consist of Class 2 aggregate base materials or  
Crushed Miscellaneous Base (CMB). 
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The upper 12 inches of the subgrade soils should be compacted to at least 90 
percent of the laboratory maximum dry density (ASTM D1557). All base 
materials should be compacted to at least 95 percent of the laboratory maximum 
dry density (ASTM D1557). 

5.11.2 Portland Cement Concrete Pavement 

For preliminary design of concrete pavement, it is recommended that a concrete 
pavement section consisting of 6-inches of concrete underlain by at least 4-inches 
of either Class 2 or crushed miscellaneous base be used for preliminary design. 
Concrete Compressive strength should be 4000 psi or greater. Aggregate base 
material should be compacted to a minimum of 95 percent relative compaction as 
per ASTM D1557. Subgrade soil should be compacted to at least 90 percent of 
the laboratory maximum dry density in accordance with ASTM D1557. If 
concrete crack control is desired, the slabs should be minimally reinforced with 
No. 4 rebar, placed every 24 inches on center, both ways. A 10-foot square or less 
grid system should be used in the construction of continuous sections of concrete 
pavement or as recommended by the structural engineer. 

For trash enclosures, concrete pavement should consist of a minimum 8-inch thick 
concrete slab placed over a minimum of 6-inches of either Class 2 or crushed 
miscellaneous base material, compacted to 95 percent relative compaction. 
Concrete should have a minimum strength of 4000 psi and be reinforced with a 
minimum of No. 4 bars placed at 24 inches on center, in each direction, positively 
supported (with concrete chairs or other devices) at mid-height in the slab. Crack 
control joints should be placed at a 10-foot maximum spacing in each direction in 
the slab or as recommended by the structural engineer. Concrete mix design 
should incorporate the recommendations presented in the slab on grade section of 
this report for improved geotechnical performance. 

5.12 Exterior Flatwork 

Laboratory testing of onsite soils by and our experience with similar soils in the site 
vicinity indicate that the upper on-site soil materials present possess a very low to high 
expansion potential. 
Appendix D contains a table listing our hardscape recommendations for varying degrees 
of expansive soils. This table should be preliminarily followed for a low to high 
expansion potential for Expansion Index (E.I.) = 21 to 130. Additional testing should be 
performed during future supplemental investigation and subsequently during earthwork 
construction to confirm the as graded conditions. 

The following general recommendations may be considered for concrete hardscape 
including expansive soils mitigation and may be superseded by the requirements of the 
City of Newport Beach. These recommendations are based on “medium” expansion 
potential and are preliminary. 
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5.12.1 Sidewalk, Pedestrian Walkways 

Expansion 
Potential

Minimum
Concrete

Thickness (in)

Subgrade
Pre-Soaking Depth

Reinforcement
Joint *
Spacing

Medium 
(EI >51 & 

<90) 

4 (Full) 
120% of Optimum to 

18" 
(or 5% over optimum, 
whichever is greater)

#3 @ 16" OC, EW 
4-5 Feet 

* Joints at curves and angle points are recommended. 

The above recommendations may be superseded by the project architect, structural 
engineer or the governing agency’s requirements. These recommendations are not 
intended to mitigate cracking caused by shrinkage and temperature warping. 

5.13 Drainage 

Positive drainage should be maintained away from any building or graded slope face and 
directed to suitable areas via non-erosive devices, as designed by the project civil 
engineer. For drainage over soil and paved areas immediately adjacent to structures, 
please refer to Section 1804.4 of the 2019 CBC. 

5.14 Geotechnical Observation and Testing 

Geotechnical observation and testing should be conducted during the following stages of 
grading: 

• During all phases of precise grading, footing excavations, etc. 

• During slab subgrade pre-saturation and moisture conditioning. 

• During utility trench excavation and compaction. 

• During placement of retaining wall sub-drainage, back-fill, and compaction. 

• For any unusual conditions encountered during grading.

6.0 PROFESSIONAL LIMITATIONS 

Geotechnical services are provided by KCG in accordance with generally accepted 
professional engineering and geologic practice in the area where these services are to be 
rendered. Client acknowledges that the present standard in the engineering and geologic 
and environmental profession does not include a guarantee of perfection and, except as 
expressly set forth in the conditions above, no warranty, expressed or implied, is 
extended by KCG. 
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Geotechnical reports are based on the project description and proposed scope of work as 
described in the proposal. Our conclusions and recommendations are based on the results 
of the field, laboratory, and office studies, combined with an interpolation and 
extrapolation of soil conditions as described in the report. The results reflect our 
geotechnical interpretation of the limited direct evidence obtained. Our conclusions and 
recommendations are made contingent upon the opportunity for KCG to continue to 
provide geotechnical services beyond the scope in the proposal to include all geotechnical 
services. If parties other than KCG are engaged to provide such services, they must be 
notified that they will be required to assume complete responsibility for the geotechnical 
work of the project by concurring with the recommendations in our report or providing 
alternate recommendations. 

It is the reader's responsibility to verify the correct interpretation and intention of the 
recommendations presented herein. KCG assumes no responsibility for 
misunderstandings or improper interpretations that result in unsatisfactory or unsafe work 
products. It is the reader's further responsibility to acquire copies of any supplemental 
reports, addenda, or responses to public agency reviews that may supersede 
recommendations in this report. 
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LIQUEFACTION AND SEISMIC SETTLEMENT ASSESSMENT 



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Location : 

Kling Consulting Group, Inc.

18008 Sky Park Circle, Suite 250

Irvine, CA 92614

www.klingconsultinggroup.com

CPT file : CPT-1
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Use fill:
Fill height:
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Trans. detect. applied:
Kσ applied:
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Limit depth applied:
Limit depth:
MSF method:

All soils
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Factor of safety
21.510.50

54

52

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading

Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening

Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
40.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

10.00 ft
5
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
All soils
Yes
50.00 ft

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand
9. Very stiff fine grained
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand
9. Very stiff fine grained

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
40.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

10.00 ft
5
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
All soils
Yes
50.00 ft
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
40.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

10.00 ft
5
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
All soils
Yes
50.00 ft
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F.S. color scheme LPI color schemeInput parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
40.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

10.00 ft
5
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
All soils
Yes
50.00 ft

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk

High risk

Low risk
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L i q u e f a c t i o n  a n a l y s i s  s u m m a r y  p l o t s
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
40.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:
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5
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
All soils
Yes
50.00 ft
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
40.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

10.00 ft
5
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
All soils
Yes
50.00 ft
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Transition layer No Number of points Depth SBTn descriptionSBTn number



Project:

Kling Consulting Group, Inc.

18008 Sky Park Circle, Suite 250

Irvine, CA 92614

www.klingconsultinggroup.com

Total depth: 55.00 ft

CPT: CPT-1

Location:
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Norm. cone resistance CRR plot
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CRR plot

During earthq.
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Norm. Soil Behaviour Type
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

40.00 ft
10.00 ft
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

All soils
Yes
50.00 ft
Method based
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During earthq.
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

40.00 ft
10.00 ft
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

All soils
Yes
50.00 ft
Method based
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

Robertson (2009)
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Based on Ic value
6.82
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G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Location : 
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CPT file : CPT-2
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Trans. detect. applied:
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MSF method:
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FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading

Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening

Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
40.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

10.00 ft
5
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
All soils
Yes
50.00 ft

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand
9. Very stiff fine grained
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Norm. friction ratio Nom. pore pressure ratio
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand
9. Very stiff fine grained

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
40.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

10.00 ft
5
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
All soils
Yes
50.00 ft
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
40.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

10.00 ft
5
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
All soils
Yes
50.00 ft
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CRR plot

During earthq.
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LPI Vertical settlements
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F.S. color scheme LPI color schemeInput parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
40.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

10.00 ft
5
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
All soils
Yes
50.00 ft

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk

High risk

Low risk
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L i q u e f a c t i o n  a n a l y s i s  s u m m a r y  p l o t s
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
40.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

10.00 ft
5
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
All soils
Yes
50.00 ft
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Grain char. factor Corrected norm. cone resistance
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SBTn Index Liquefied Su/Sig'v
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
40.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

10.00 ft
5
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
All soils
Yes
50.00 ft



This software is licensed to: Kling Consulting Group, Inc. CPT name: CPT-2

Transition layer No Number of points Depth SBTn descriptionSBTn number



Project:

Kling Consulting Group, Inc.

18008 Sky Park Circle, Suite 250

Irvine, CA 92614

www.klingconsultinggroup.com

Total depth: 50.40 ft

CPT: CPT-2

Location:
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Norm. cone resistance CRR plot
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During earthq.
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

40.00 ft
10.00 ft
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

All soils
Yes
50.00 ft
Method based
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Total depth: 50.40 ft

CPT: CPT-2

Location:

Norm. cone resistance

Qtn
200150100500

D
e
p
th

 (
ft

)

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2
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FS Plot

During earthq.
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

40.00 ft
10.00 ft
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

All soils
Yes
50.00 ft
Method based
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Location : 

Kling Consulting Group, Inc.

18008 Sky Park Circle, Suite 250

Irvine, CA 92614

www.klingconsultinggroup.com

CPT file : CPT-3

40.00 ft
10.00 ft
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

All soils
Yes
50.00 ft
Method based
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Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential
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Factor of safety
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FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading

Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening

Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Friction Ratio Pore pressure
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SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
40.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

10.00 ft
5
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
All soils
Yes
50.00 ft

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand
9. Very stiff fine grained
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Norm. friction ratio Nom. pore pressure ratio
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SBTn Plot Norm. Soil Behaviour Type

SBTn (Robertson 1990)
181614121086420

D
e
p
th

 (
ft

)

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

Norm. Soil Behaviour Type
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand
9. Very stiff fine grained

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
40.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

10.00 ft
5
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
All soils
Yes
50.00 ft
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CLiq v.1.7.6.34 - CPT Liquefaction Assessment Software - Report created on: 10/24/2022, 1:38:33 PM 24
Project file: 

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
40.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

10.00 ft
5
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
All soils
Yes
50.00 ft
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CRR plot

During earthq.

L i q u e f a c t i o n  a n a l y s i s  o v e r a l l  p l o t s
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FS Plot

During earthq.
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LPI Vertical settlements
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Vertical settlements Lateral displacements
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F.S. color scheme LPI color schemeInput parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
40.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

10.00 ft
5
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
All soils
Yes
50.00 ft

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk

High risk

Low risk
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L i q u e f a c t i o n  a n a l y s i s  s u m m a r y  p l o t s
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
40.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

10.00 ft
5
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
All soils
Yes
50.00 ft
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Grain char. factor Corrected norm. cone resistance
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SBTn Index Liquefied Su/Sig'v
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CLiq v.1.7.6.34 - CPT Liquefaction Assessment Software - Report created on: 10/24/2022, 1:38:33 PM 27
Project file: 

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
40.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

10.00 ft
5
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
All soils
Yes
50.00 ft



This software is licensed to: Kling Consulting Group, Inc. CPT name: CPT-3

Transition layer No Number of points Depth SBTn descriptionSBTn number



Project:

Kling Consulting Group, Inc.

18008 Sky Park Circle, Suite 250

Irvine, CA 92614

www.klingconsultinggroup.com

Total depth: 50.27 ft

CPT: CPT-3

Location:
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CRR plot

During earthq.

Vertical settlements

Settlement (in)
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Vertical settlements Norm. Soil Behaviour Type

SBTn (Robertson 1990)
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Clay & silty clay

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

40.00 ft
10.00 ft
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

All soils
Yes
50.00 ft
Method based

CPeT-IT v.1.7.6.34 - CPTU data presentation & interpretation software - Report created on: 10/24/2022, 1:38:34 PM

Project file: 



Project:

Kling Consulting Group, Inc.

18008 Sky Park Circle, Suite 250

Irvine, CA 92614

www.klingconsultinggroup.com

Total depth: 50.27 ft

CPT: CPT-3

Location:

Norm. cone resistance
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Norm. cone resistance FS Plot
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FS Plot

During earthq.

Vertical settlements

Settlement (in)
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SBTn (Robertson 1990)
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Norm. Soil Behaviour Type
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

Robertson (2009)
Robertson (2009)
Based on Ic value
6.82
0.61
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

40.00 ft
10.00 ft
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

All soils
Yes
50.00 ft
Method based

CPeT-IT v.1.7.6.34 - CPTU data presentation & interpretation software - Report created on: 10/24/2022, 1:38:34 PM
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Procedure for the evaluation of soil liquefaction resistance, NCEER (1998)

Calculation of soil resistance against liquefaction is performed according to the Robertson & Wride (1998) procedure. The

procedure used in the software, slightly differs from the one originally published in NCEER-97-0022 (Proceedings of the NCEER

Workshop on Evaluation of Liquefaction Resistance of Soils). The revised procedure is presented below in the form of a

flowchart1:

1 "Estimating l iquefaction-induced ground settlements from CPT for level ground", G. Zhang, P.K. Robertson, and R.W.I. Brachman



APPENDIX D 

HARDSCAPE RECOMMENDATIONS 



 
 

 
 

HARDSCAPE RECOMMENDATIONS FOR EXPANSIVE SOILS 
(COMMERCIAL/INDUSTRIAL BUILDING) 

4 

 

 

 
 

Description 

 
 

Minimum 
Concrete  
Thickness 
(Inches) 

 
 

Subgrade 
Pre-Soaking 

Depth 

 
 
 
 

Reinforcement (1) 

 
 

Cutoff Barrier  
or 

Edge Thickness  
 

 
 Joint (2) 
Spacing  
(Max) 

 
 
 

Base 

 
Common Sidewalks - Isolated 
EI<21 
EI 21-50 
EI 51-90 
EI 91-130 
EI>130 

 
 

4 
4 
4 
5 
5 

 

 
 
Optimum to 12" 
120% of/or 5% over optimum (whichever is greater) to 12” 
120% of/or 5% over optimum (whichever is greater) to 18”  
120% of/or 5% over optimum (whichever is greater) to 24”  
130% of/or 5% over optimum (whichever is greater) to 24” 
 

 
 

N.R. 

 
 

N.R. 
 

 
 

5-10 Feet 
5-10 Feet 
5-10 Feet 

6 feet 
6 feet 

 
 

N.R. 
 
 
 
 

 
Common Sidewalks - Not Isolated  
(adjacent to curbs or structures) 
EI<21 
EI 21-50 
EI 51-90 
EI 91-130 
EI>130 
 

 
 

 
4 
4 
4 
5 
5 

 
 
 
Optimum to 12" 
120% of/or 5% over optimum (whichever is greater) to 12” 
120% of/or 5% over optimum (whichever is greater) to 18”  
120% of/or 5% over optimum (whichever is greater) to 24”  
120% of/or 5% over optimum (whichever is greater) to 24” 

 
 
Dowel into curbs and entries 
with #4 Re-bar at 24” O.C. 

 
 

N.R. 

 
 

5-10 Feet 
5-10 Feet 
5-10 Feet 

6 feet 
6 feet 

 

 
 

N.R. 

Enhanced or Decorative Concrete 
(where higher degree of crack control is desired) 
E<21 
EI 21-50 
EI 51-90 
EI 91-130 
EI>130 

 
 

5 
5 
5 
6 
6 
 

 
 
Optimum to 12" 
120% of/or 5% over optimum (whichever is greater) to 12” 
120% of/or 5% over optimum (whichever is greater) to 18”  
120% of/or 5% over optimum (whichever is greater) to 24”  
120% of/or 5% over optimum (whichever is greater) to 24” 

 
 
6x6 – W1.4xW1.4 Mesh 
6x6 – W2.9xW2.9 Mesh 
#3 re-bar @ 18” O.C., E.W. 
#3 re-bar @ 12” O.C., E.W. 
#4 re-bar @ 12” O.C., E.W. 

 
 

12” thick x 12” wide 
12” thick x 12” wide 
12” thick x 12” wide 
12” thick x 12” wide 
12” thick x 12” wide 

 
 

5-10 Feet 
5-10 Feet 
5-10 Feet 

6 feet 
6 feet 

 
 

N.R. 

 
Curb and Gutter 

 
C.S. 

 
Scarify 6”/Pre-Moisten  

 
N.R. 

 
N.R. 

 

 
10 Feet 

 
N.R. 

 
General Concrete Paving 3 

 
7 

 
N.R. 

 
N.R. 

 
12”x12” where adjacent to 

landscape 
  

 
10 Feet 

 
6” 

 
Trash Enclosure/Loading Bay 3 

 
8 

 
N.R. 

 
N.R. 

 
12”x12” where adjacent to 

landscape 

 
10 Feet 

 
6"  

 
 

   N.R. = Not Recommended         General Notes: 
   C.S. = City/County Standard         (A) All concrete thickness should be “full” 
   O.C. = On Center          (B) Square concrete panels when possible 
   E.W. = Each Way          (C) Maintain positive drainage from concrete flatwork 

(D) All slab reinforcement should be placed at mid-height of slab 
(E) The above recommendations are intended to mitigate expansive soils independent of other 

design considerations.  The recommendations of the structural engineer and/or architect 
should also be incorporated into the final design.   

 
   Footnotes:         
   (1) Reinforcement to extend into cutoff barrier in thickened edge.   
   (2) Joint at curves or angle points. 
   (3) The above concrete paving recommendations are for planning purposes only. 
         An actual pavement design should be generated based on concrete strength, and frequency and magnitude of anticipated axle loads. 
   (4) The above recommendations are intended to mitigate expansive soils independent of other design considerations.   
         The recommendations of the structural engineer and/or architect should also be incorporated into the final design.  
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Important Information About Your
Geotechnical Engineering Report

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes

The following information is provided to help you manage your risks.

Geotechnical Services Are Performed for
Specifi c Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the specifi c needs of 
their clients. A geotechnical engineering study conducted for a civil engineer 
may not fulfi ll the needs of a construction contractor or even another civil 
engineer. Because each geotechnical engineering study is unique, each geo-
technical engineering report is unique, prepared solely for the client. No one 
except you should rely on your geotechnical engineering report without fi rst 
conferring with the geotechnical engineer who prepared it. And no one - not 
even you - should apply the report for any purpose or project except the one 
originally contemplated.

Read the Full Report
Serious problems have occurred because those relying on a geotechnical 
engineering report did not read it all. Do not rely on an executive summary. 
Do not read selected elements only.

A Geotechnical Engineering Report Is Based on
A Unique Set of Project-Specifi c Factors
Geotechnical engineers consider a number of unique, project-specifi c factors 
when establishing the scope of a study. Typical factors include: the client’s 
goals, objectives, and risk management preferences; the general nature of the 
structure involved, its size, and confi guration; the location of the structure 
on the site; and other planned or existing site improvements, such as access 
roads, parking lots, and underground utilities. Unless the geotechnical engi-
neer who conducted the study specifi cally indicates otherwise, do not rely on 
a geotechnical engineering report that was:
• not prepared for you,
• not prepared for your project,
• not prepared for the specifi c site explored, or
• completed before important project changes were made.

Typical changes that can erode the reliability of an existing geotechnical
engineering report include those that affect:
• the function of the proposed structure, as when it’s changed from a
  parking garage to an offi ce building, or from alight industrial plant
 to a refrigerated warehouse,

• elevation, confi guration, location, orientation, or weight of the
 proposed structure,
• 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. 
Geotechnical engineers cannot accept responsibility or liability for problems 
that occur because their reports do not consider developments of which they 
were not informed.

Subsurface Conditions Can Change
A geotechnical engineering report is based on conditions that existed at the 
time the study was performed. Do not rely on a geotechnical engineering 
report whose adequacy may have been affected by: the passage of time; by 
man-made events, such as construction on or adjacent to the site; or by natu-
ral events, such as fl oods, earthquakes, or groundwater fl uctuations. Always 
contact the geotechnical engineer before applying the report to determine if it 
is still reliable. A minor amount of additional testing or analysis could prevent 
major problems.

Most Geotechnical Findings Are Professional
Opinions
Site exploration identifi es subsurface conditions only at those points where
subsurface tests are conducted or samples are taken. Geotechnical engineers 
review fi eld and laboratory data and then apply their professional judgment 
to render an opinion about subsurface conditions throughout the site. Actual 
subsurface conditions may differ-sometimes signifi cantly from those indi-
cated in your report. Retaining the geotechnical engineer who developed your 
report to provide construction observation is the most effective method of 
managing the risks associated with unanticipated conditions.

A Report’s Recommendations Are Not Final
Do not overrely on the construction recommendations included in your  re-
port. Those recommendations are not fi nal, because geotechnical engineers 
develop them principally from judgment and opinion. Geotechnical engineers 
can fi nalize their recommendations only by observing actual



subsurface conditions revealed during construction. The geotechnical engi-
neer who developed your report cannot assume responsibility or liability for 
the report’s recommendations if that engineer does not perform construction 
observation.

A Geotechnical Engineering Report Is Subject to
Misinterpretation
Other design team members’ misinterpretation of geotechnical engineer-
ing reports has resulted in costly problems. Lower that risk by having your 
geotechnical engineer confer with appropriate members of the design team 
after submitting the report. Also retain your geotechnical engineer to review 
pertinent elements of the design team’s plans and specifi cations. Contractors 
can also misinterpret a geotechnical engineering report. Reduce that risk by 
having your geotechnical engineer participate in prebid and preconstruction 
conferences, and by providing construction observation.

Do Not Redraw the Engineer’s Logs
Geotechnical engineers prepare fi nal boring and testing logs based upon 
their interpretation of fi eld logs and laboratory data. To prevent errors or 
omissions, the logs included in a geotechnical engineering report should 
never be redrawn for inclusion in architectural or other design drawings. 
Only photographic or electronic reproduction is acceptable, but recognize 
that separating logs from the report can elevate risk.

Give Contractors a Complete Report and
Guidance
Some owners and design professionals mistakenly believe they can make 
contractors liable for unanticipated subsurface conditions by limiting what 
they provide for bid preparation. To help prevent costly problems, give con-
tractors the complete geotechnical engineering report, but preface it with a
clearly written letter of transmittal. In that letter, advise contractors that the
report was not prepared for purposes of bid development and that the report’s 
accuracy is limited; encourage them to confer with the geotechnical engineer 
who prepared the report (a modest fee may be required) and/or to conduct ad-
ditional study to obtain the specifi c types of information they need or prefer. 
A prebid conference can also be valuable. Be sure contractors have suffi cient 
time to perform additional study. Only then might you be in a position to give 
contractors the best information available to you, while requiring them to at 
least share some of the fi nancial responsibilities stemming from unantici-
pated conditions.

Read Responsibility Provisions Closely
Some clients, design professionals, and contractors do not recognize that
geotechnical engineering is far less exact than other engineering disciplines. 
This lack of understanding has created unrealistic expectations that have led 

to disappointments, claims, and disputes. To help reduce the risk of such 
outcomes, geotechnical engineers commonly include a variety of 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 equipment, techniques, and personnel used to perform a geoenviron-
mental study differ signifi cantly from those used to perform a geotechnical 
study. For that reason, a geotechnical engineering report does not usually re-
late any geoenvironmental fi ndings, conclusions, or recommendations; e.g., 
about the likelihood of encountering underground storage tanks or regulated 
contaminants. Unanticipated environmental problems have led to numerous 
project failures. If you have not yet obtained your own geoenvironmental in-
formation, ask your geotechnical consultant for risk management guidance. 
Do not rely on an environmental report prepared for someone else.

Obtain Professional Assistance To Deal with Mold
Diverse strategies can be applied during building design, construction, op-
eration, and maintenance to prevent signifi cant amounts of mold from grow-
ing on indoor surfaces. To be effective, all such strategies should be devised 
for the express purpose of mold prevention, integrated into a comprehensive 
plan, and executed with diligent oversight by a professional mold prevention 
consultant. Because just a small amount of water or moisture can lead to 
the development of severe mold infestations, a number of mold prevention 
strategies focus on keeping building surfaces dry. While groundwater, wa-
ter infi ltration, and similar issues may have been addressed as part of the 
geotechnical engineering study whose fi ndings are conveyed in-this report, 
the geotechnical engineer in charge of this project is not a mold prevention 
consultant; none of the services performed in connection with 
the geotechnical engineer’s study were designed or conducted 
for the purpose of mold prevention. Proper implementation of 
the recommendations conveyed in this report will not of itself 
be suffi cient to prevent mold from growing in or on the struc-
ture involved.

Rely on Your ASFE-Member Geotechnical
Engineer For Additional Assistance
Membership in ASFE/The Best People on Earth exposes geotechnical engi-
neers to a wide array of risk management techniques that can be of genuine 
benefi t for everyone involved with a construction project. Confer with your 
ASFE-member geotechnical engineer for more information.

8811 Colesville Road/Suite G106, Silver Spring, MD 20910
Telephone:’ 301/565-2733     Facsimile: 301/589-2017

e-mail: info@asfe.org       www.asfe.org

Copyright 2004 by ASFE, Inc. Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly prohibited, except with ASFE’s specifi c 
written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission of ASFE, and only for purposes 

of scholarly research or book review. Only members of ASFE may use this document as a complement to or as an element of a geotechnical engineering report. Any other fi rm, 
individual, or other entity that so uses this document without being anASFE member could be committing negligent or intentional (fraudulent) misrepresentation.
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Attachment G 

 

Infiltration BMP Feasibility Worksheet & 

Summary of Harvested 



TECHNICAL GUIDANCE DOCUMENT APPENDICES 

 X-13 December 20, 2013 

Table X.8: Minimum Irrigated Area for Potential Partial Capture Feasibility 

General Landscape 
Type 

Conservation Design: KL = 0.35 Active Turf Areas: KL = 0.7 

Closest ET Station Irvine Santa Ana Laguna Irvine Santa Ana Laguna 

Design Capture Storm 
Depth, inches 

Minimum Required Irrigated Area per Tributary Impervious Acre for 
Potential Partial Capture, ac/ac 

0.60 0.66 0.68 0.72 0.33 0.34 0.36 

0.65 0.72 0.73 0.78 0.36 0.37 0.39 

0.70 0.77 0.79 0.84 0.39 0.39 0.42 

0.75 0.83 0.84 0.90 0.41 0.42 0.45 

0.80 0.88 0.90 0.96 0.44 0.45 0.48 

0.85 0.93 0.95 1.02 0.47 0.48 0.51 

0.90 0.99 1.01 1.08 0.49 0.51 0.54 

0.95 1.04 1.07 1.14 0.52 0.53 0.57 

1.00 1.10 1.12 1.20 0.55 0.56 0.60 

 

Worksheet J: Summary of Harvested Water Demand and Feasibility 

1 What demands for harvested water exist in the tributary area (check all that apply): 

2 Toilet and urinal flushing □ 

3 Landscape irrigation □ 

4 Other:_______________________________________________________ □ 

5 What is the design capture storm depth? (Figure III.1) d  inches 

6 What is the project size? A  ac 

7 What is the acreage of impervious area? IA  ac 

 
For projects with multiple types of demand ( toilet flushing, indoor demand, and/or other demand) 

8 
What is the minimum use required for partial capture? (Table 
X.6) 

 gpd 

9 What is the project estimated wet season total daily use?  gpd 

10 Is partial capture potentially feasible? (Line 9 > Line 8?)   

 
For projects with only toilet flushing demand   

11 What is the minimum TUTIA for partial capture? (Table X.7)   

12 What is the project estimated TUTIA?   
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TECHNICAL GUIDANCE DOCUMENT APPENDICES 

 X-14 December 20, 2013 

Worksheet J: Summary of Harvested Water Demand and Feasibility 

13 Is partial capture potentially feasible? (Line 12 > Line 11?)   

 
For projects with only irrigation demand   

14 
What is the minimum irrigation area required based on 
conservation landscape design? ( Table X.8) 

 ac 

15 
What is the proposed project irrigated area? (multiply 
conservation landscaping by 1; multiply active turf by 2) 

 ac 

16 Is partial capture potentially feasible? (Line 15 > Line 14?)   

Provide supporting assumptions and citations for controlling demand calculation: 
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BMP’s info & Details 
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Attachment I 

 

Master Covenant and Agreement and 

Maintenance & Operation Plan 
 



 

 

 

 

 

 

Operations and Maintenance (O&M) Plan 

 

Water Quality Management Plan 
for 

1400 Bristol 

1400 Bristol St. 

Newport Beach, CA 92660 
 

 

 



Exhibit B, Operations and Maintenance Plan  

 

 

BMP 
Applicable? 

Yes/No 

BMP Name and BMP Implementation,  
Maintenance and Inspection Procedures 

Implementation, 
Maintenance, and 

Inspection Frequency 
and Schedule 

Person or Entity 
with Operation & 

Maintenance 
Responsibility 

Non-Structural Source Control BMPs 

Yes N1. Education for Property Owners, Tenants and Occupants 

The owner shall prepare a training manual along with the Operations and Maintenance 
Manual for all existing and future employees. The manual shall include information 
regarding proper practices that contribute to the protection of the stormwater quality. 
Training shall be provided upon hire of new associates. A copy of the training manual 
shall remain in the building at all times for employees to use as needed. The manual 
shall include all Educational Materials.  Additional education material may be found in 
the following website : http://www.ocwatershed.com/PublicEd/resources/business-
brochures.html 

Ongoing 

 

Owner 

Yes N2. Activity Restrictions 
The property owner shall ensure that the rules and guidelines as determined on the 
project conditions of approval or other policies are followed at all times once the project 
is operations. Prohibited activities for the project that promoted water quality includes:  

Prohibit discharges of fertilizer, pesticides, or animal wastes to streets or storm drains. 
Prohibit blowing or sweeping of debris (leaf litter, grass clippings, litter, etc.) into streets 

or storm drains. 
Requirement to keep dumpster lids closed at all times. 

Prohibit vehicle washing, maintenance, or repair on the premises or restrict those 
activities to designated areas.   

Ongoing Owner 

Yes N3. Common Area Landscape Management 

Ongoing maintenance is conducted to minimize erosion and over-irrigation, conserve 
water and reduce pesticide and fertilizer applications. 

Weekly Owner 

Yes N4. BMP Maintenance 

All proposed BMP’s shall be regularly maintained. 

Ongoing Owner 

No N5. Title 22 CCR Compliance  Every time Owner 
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BMP 
Applicable? 

Yes/No 

BMP Name and BMP Implementation,  
Maintenance and Inspection Procedures 

Implementation, 
Maintenance, and 

Inspection Frequency 
and Schedule 

Person or Entity 
with Operation & 

Maintenance 
Responsibility 

No N6. Local Water Quality Permit Compliance  

 

  

No N7. Spill Contingency Plan 

 

  

No N8. Underground Storage Tank Compliance 

 

  

No N9. Hazardous Materials Disclosure Compliance 

 

  

No N10. Uniform Fire Code Implementation 

 

Procedures shall be 
established prior to 
building 
occupancy.  

 

Owner 

Yes N11. Common Area Litter Control 

The Owner will be required to implement trash management and litter control 
procedures in the common areas aimed at reducing pllution of drainage water. The 
Owner may contract with their landscape maintenace firm to provide this service with 
regularly scheduled maintenance, which should consist of litter patrol, emptying of 
trash receptacles in common areas, and noting trash disposal violations and reporting 
the violations to the Owner for investigation 

Ongoing  Owner 
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BMP 
Applicable? 

Yes/No 

BMP Name and BMP Implementation,  
Maintenance and Inspection Procedures 

Implementation, 
Maintenance, and 

Inspection Frequency 
and Schedule 

Person or Entity 
with Operation & 

Maintenance 
Responsibility 

Yes N12. Employee Training 

The owner shall prepare a training manual for all existing and future employees. The 
manual shall include information regarding proper practices that contribute to the 
protection of the stormwater quality. Training shall be provided upon hire of new 
associates. A copy of the training manual shall remain in the building at all times for 
employees to use as needed. The manual shall include all Educational Materials. 
Additional education material may be found in the following website : 
http://www.ocwatershed.com/PublicEd/resources/business-brochures.html 

Quarterly.  

Training shall be 
provided upon hire 
and regular 
intervals thereafter.  

 

Owner 

No N13. Housekeeping of Loading Docks 

 

  

Yes N14. Common Area Catch Basin Inspection 

The owner must ensure that the on-site inlet and drain pipe will be periodically 
inspected visually. Cleaning should take place in the late summer/early fall prior to the 
start of the rainy season.  If necessary, clean, repair, or replace any drainage facility 
prior to the start of each rainy season (no later than October 15 of each year). 

Monthly 

-Before and after 
predicted storm 
events 

Owner 

Yes N15. Street Sweeping Private Streets and Parking Lots 

The Owner must sweep outdoor lots regularyly (minimum monthly), or as needed to 
maintain parking lot surface without trash, debris, or other removable solids,  and prior 
to the storm season (no later than October 15 each year). Sweeping shall be done with a 
vacuum-type sweeper. Under no circumstances are outdoor areas/lots to be rinsed or 
washed with water unless said rinse/wash water is collected and disposed of properly 
(i.e. into the sewer). 

Monthly 

 

Owner 

Structural Source Control BMPs 
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BMP 
Applicable? 

Yes/No 

BMP Name and BMP Implementation,  
Maintenance and Inspection Procedures 

Implementation, 
Maintenance, and 

Inspection Frequency 
and Schedule 

Person or Entity 
with Operation & 

Maintenance 
Responsibility 

Yes S1. Provide Storm Drain System Stenciling and Signage 

All catch basins/inlets/outlets/parkway drains on site must be marked using the City’s 
“No Dumping – Drains to Ocean” curb marker or stenciled using an approved stencil to 
paint this message on the top of curb directly above the inlet, and on one side of the 
curb face. Labeling for catch basins & parkway drains is to be inspected regularly and 
maintained so as to be reasonably legible at all times. The inspection and maintenance is 
to be performed by the Owner. This stencil is to alert the public/employees to the 
destination of pollutants discharged into the storm water. 

Annually Owner 

No S2. Design Outdoor Hazardous Material Storage Areas to Reduce Pollutant Introduction 

 

  

Yes S3. Design Trash Enclosures to Reduce Pollutant Introduction 
The owner shall post signs on trash enclosure gates that state “Keep Dumpster Lids 

Closed.” The Owner will monitor dumpster usage such that dumpsters are not 

overfilled and the dumpster lids can close completely. The Owner shall increase the 

trash pickup schedule as necessary to prevent dumpsters from overfilling. The Owner 

will observe and damage to the trash enclosure wall and any discharge from the trash 

storage area. 

Ongoing Owner 

Yes S4. Use Efficient Irrigation Systems and Landscape Design 
All irrigation systems will be inspected to ensure that the systems are functioning 

properly and that the programmable timers are set correctly. 

See CASQA Stormwater Handbook BMP Fact Sheet SD-12  for additional information 
S4. Use Efficient Irrigation Systems and Landscape Design 
implementation/maintenance activities. 

 

Monthly Owner 

No S5. Protect Slopes and Channels    
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BMP 
Applicable? 

Yes/No 

BMP Name and BMP Implementation,  
Maintenance and Inspection Procedures 

Implementation, 
Maintenance, and 

Inspection Frequency 
and Schedule 

Person or Entity 
with Operation & 

Maintenance 
Responsibility 

No S6. Loading Dock Areas   

No S7. Maintenance Bays and Docks   

Yes S8. Vehicle Wash Areas 

Visual Inspection for trash, debris, and pet waste accumulation and proper dispose of 

any trash, debris, and pet waste.   Vehicle wash out of pet fecal matter, urine or animal 
fluids shall only be undertaken in areas with sewer drain.  Washout of pet fecal 

material, urine and animal fluids shall not be made where water flows to public storm 

drain line.  Contaminated accumulated water must be disposed of in accordance with 
applicable laws and cannot be discharged directly to the storm drain or sanitary sewer 

system without the appropriate permit. 

  

No S9. Outdoor Processing Areas   

No S10. Equipment Wash Areas   

No S11. Fueling Areas   

No S12. Site Design and Landscape Planning   

No S13. Wash Water Controls for Food Preparation Areas   

No S14. Community Car Wash Racks 

 

  

Yes Modular Wetland Systems 
Visual Inspection for trash and debris accumulation and dispose of any trash and debris 
accumulation. Inspect for standing water, and vegetation condition per the 
specifications included in the manual. In addition to the items listed above, refer to the 
following pages for Bioretention Operations and Maintenance General Requirements.   

 

Per maintenance 

manual provided. 

 

Owner 
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Required Permits 

This section must list any permits required for the implementation, operation, and maintenance 

of the BMPs.  Possible examples are: 

• Permits for connection to sanitary sewer 

• Permits from California Department of Fish and Game 

• Encroachment permits 

If no permits are required, a statement to that effect should be made. 

Forms to Record BMP Implementation, Maintenance, and Inspection 

The form that will be used to record implementation, maintenance, and inspection of BMPs is 

attached. 

Recordkeeping 

All records must be maintained for at least five (5) years and must be made available for review 

upon request.   

 



RECORD OF BMP IMPLEMENTATION, MAINTENANCE, AND INSPECTION 
 

 

 

Today’s Date:  

Name of Person Performing Activity 
(Printed):  

Signature:  

 

 

BMP Name 
(As Shown in O&M Plan) 

Brief Description of Implementation, Maintenance, and 
Inspection Activity Performed 

  

  

  

  

  

  

  

  

  

 






















