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Project Owner’s Certification 

Permit/Application No.       Grading Permit No. TBD 

Tract/Parcel Map No.       Building Permit No. TBD  

CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract) CUP-140-2018 

This Preliminary Water Quality Management Plan (P-WQMP) has been prepared for Valley 
View Cinema Center, LLC by KPFF Consulting Engineers.  The P-WQMP is intended to comply 
with the requirements of the local 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 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. 

Each Project WQMP will be stored within the City’s files, and will continue with the property 
after the completion of the construction phase, and the City may require that the terms, 
conditions and requirements be recorded with the County Recorder’s office by the property 
owner or any successive owner as authorized by the Water Quality Ordinance. In lieu of 
recordation, the City may require the Project WQMP to include a Notice of Transfer 
Responsibility Form, which serves to notify the City that a change in ownership has occurred 
and notify the new owner of its responsibility to continue implementing the Project WQMP.  

The final Project WQMP must include calculations to support the structural integrity of the 

selected LID or treatment control BMP as appropriate and be prepared by or under the direction 

of a California Registered Civil Engineer and affixed with their stamp. 

Owner: Daniel Akarakian 

Title Owner 

Company Cinemas Management, INC. 

Address 315 Rees Street, Playa Del Rey, CA 90293 

Email dakarakian@yahoo.com 

Telephone # 310-702-5190 

Signature       Date       
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Section I Discretionary Permit(s) and  

Water Quality Conditions 
 

Provide discretionary permit and water quality information. Refer to Section 2.1 in the Technical 
Guidance Document (TGD) available from the Orange County Stormwater Program (ocwatersheds.com). 

 

Project Infomation 

Permit/Application No. TBD Tract/Parcel Map No. TBD 

Additional Information/ 

Comments: 

The project is located at 12111 Valley View Street in the city of 
Garden Grove, CA.  

Water Quality Conditions 

Water Quality 
Conditions 

(list verbatim) 

7. A geotechnical study prepared by a registered geotechnical 
engineer is required. The report shall analyze the liquefaction 
potential of the site and make recommendations. The report shall 
analyze sub-surface issues related to the past uses of the site, 
including sub-surface tanks and basement and septic facilities. 
Any soil or groundwater contamination shall be remediated prior 
to the issuance of a building permit in a manner meeting the 
approval of the City Engineer in concert with the Orange County 
Health Department. The report shall make recommendations for 
pavement design the interior streets and parking spaces. The 
report shall also test and analyze soil conditions for LID (Low 
Impact Development) principles and implementations, including 
potential infiltration alternatives, soil compaction, saturation, 
permeability and groundwater levels. 

 

19. In accordance with the Orange County Storm Water Program 
manual, the applicant and/or its contractors shall provide dumpsters 
on-site during construction unless an Encroachment Permit is 
obtained for placement in street. 

 
20. Prior to the issuance of any  grading  or  building  permits  or  prior 
to recordation upon subdivision of land if determined applicable by the 
City Building Official, the applicant shall submit to the City for review 
and approval a Water Quality management Plan that: 

a. Addresses Site Design BMPs based upon the geotechnical report 
recommendations and findings such as infiltration minimizing 
impervious areas, maximizing permeability, minimizing directly 
connected impervious areas, creating reduced or “zero discharge“ 
areas, and conserving natural areas. 
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b. Incorporates the applicable Routine Source Control BMPs as 
defined in the DAMP. 

c. Incorporates structural and Treatment Control BMPs as defined in 
the DANIP. 

d. Generally describes the long-term operation and maintenance 
requirements for the Treatment Control BNIPs. 

e. e. Identifies the entity that will be responsible for long-term 
operation and maintenance of the Treatment Control BNIPs. 

f. f. Describes the mechanism for funding the long-term operation 
and maintenance of the Treatment Control BMIPs. 

g.  

21. Prior to grading or building permit closeout and/or the issuance 

of a certificate of use or a certificate of occupancy, the applicant shall: 

a. Demonstrate that all structural best management practices 

(BMPs) described in the Project WQMP have been constructed and 

installed in conformance with approved plans and specifications. 

b. Demonstrate that applicant is prepared to implement all non-

structural BMPs described in the Project WQMP. 

c. Demonstrate that an adequate number of copies of the 

approved Project WQMP are available on-site. 

d. Submit for review and approval by the City an Operations and 

Maintenance (O&NI) Plan for all structural BMPs. 

22. All trash container areas shall meet the following requirements 

per City of Garden Grove Standard B-502 and state mandated 

commercial organic recycling law-AB 1826: 

a. Paved with an impervious surface, designed not to allow run-

on from adjoining areas, designed to divert drainage from adjoining 

roofs and pavements diverted around the area, screened or walled to 

prevent off-site transport of trash. 

b. Provide solid roof or awning to prevent direct precipitation. 

c. Connection of trash area drains to the municipal storm drain 

system is prohibited. 

d. Potential conflicts with fire code and garbage hauling activities 

should be considered in implementing this source control. 

e. See CASQA Storm Water Handbook Section 3.2.9 and BMP 

Fact Sheet SD-32 for additional information. 

f. The trash shall be located to allow pick-up and maneuvering, 

including turnarounds, in the area of enclosures. 

g. Pursuant to state mandated commercial organic recycling law-

AB 1826, the applicant is required to coordinate storage and removal 

of the organics waste with local recycling/trash company. 
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25. Prior to the issuance of any grading or building permits for 

projects that will result in soil disturbance of one acre or more of land, 

the applicant shall demonstrate that coverage has been obtained under 

California’s General Permit for Stormwater Discharges Associated 

with Construction Activity by providing a copy of the Notice of Intent 

(NOI) submitted to the State Water Resources Control Board and a 

copy of the subsequent notification of the issuance of a Waste 

Discharge Identification (WDID) Number. Projects subject to this 

requirement shall prepare and implement a Stormwater Pollution 

Prevention Plan (SWPPP). A copy of the current SWPPP shall be kept 

at the project site and be available for City review on request. 

45. A properly sized grease interceptor shall be installed on the sewer 

lateral and maintained by the property owner. There shall be a separate 

sanitary waste line that will connect to the sewer lateral downstream of 

the grease interceptor. All other waste lines shall be drained through 

the grease interceptor. Grease interceptor shall be located outside of 

the building and accessible for routine maintenance. Owner shall 

maintain comprehensive grease interceptor maintenance records and 

shall make them available to the City of Garden Grove upon demand. 

52. Litter shall be removed daily from the project site, including 

adjacent public sidewalks and all parking areas under the control of 

the applicant. There areas shall be swept or cleaned, either 

mechanically or manually, on a weekly basis, to control debris. 

 

53. The applicant shall abate all graffiti vandalism within the 

premises. The applicant shall implement best management practices to 

prevent and abate graffiti vandalism within the premises throughout 

the life of the project, including, but not limited to, timely removal of 

all graffiti, the use of graffiti resistant coatings and surfaces, the 

installation of vegetation screening of frequent graffiti sites, and the 

installation of signage, lighting, and/or security cameras, as necessary. 

Graffiti shall be removed/eliminated by the applicant as soon as 

reasonably possible after it is discovered, but not later than 72 hours 

after discovery. 

Watershed-Based Plan Conditions 

Provide applicable 
conditions from watershed 
- based plans including 
WIHMPs and TMDLS. 

The project drains to Bolsa Chica Channel.  All pollutants listed on 

the 303d list are included in TMDLs.   
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Section II Project Description 

II.1 Project Description 

  

Description of Proposed Project  

Development Category 

(Verbatim from WQMP): 

Priority category 8: “All significant redevelopment projects, where 

significant redevelopment is defined as the addition or replacement of 

5,000 or more square feet of impervious surface on an already 

developed site. Redevelopment does not include routine maintenance 

activities that are conducted to maintain original line and grade, 

hydraulic capacity, original purpose of the facility, or emergency 

redevelopment activity required to protect public health and safety.   

 

If the redevelopment results in the addition or replacement of less than 

50 percent of the impervious area on-site and the existing 

development was not subject to WQMP requirement, the numeric 

sizing criteria discussed in Section 7.II-2.0 only applies to the addition 

or replacement area. If the addition or replacement accounts for 50 

percent or more of the impervious area, the Project WQMP 

requirements apply to the entire development.” 

Project Area (ft2): 93654 Number of Dwelling Units: N/A SIC Code:  __________ 

Narrative Project 

Description: 

This project consists of the expansion of the existing Starlight Cinema, 

located at 1211 Valley View Street in the city of Garden Grove.  The site 

is located southwest of the Chapman Avenue and Valley View Street 

Intersection. The project site is bounded by commercial properties to the 

north and east and residential areas to the south and west.  A vicinity 

map is provided in Exhibit 1.   

 

The 2.15 acre parcel is the third phase of redevelopment in the West 

Grove Shopping Center.  Proposed work for this phase includes tenant 

improvements to the existing bowling alley, construction of new 

restaurant space, and reconfiguration of the parking lot including revised 

pedestrian and vehicular paths of travel.   
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Project Area 

Pervious Impervious 

Area Percentage Area Percentage 

Pre-Project Conditions 0.01 Acres 1% 2.14 Acres 99% 

Post-Project Conditions 0.27 Acres 13% 1.88 Acres 87% 

Drainage 

Patterns/Connections 

There are two drainage areas in both existing and proposed conditions.  

The majority of the site sheet flows to the roadway in existing 

conditions.  In proposed conditions, runoff sheet flows to gutters and is 

collected by catch basins.  Flow is conveyed via storm drain to modular 

wetland treatment systems before being pumped out through a parkway 

drain.    

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 TGD for guidance. 

Pollutants of Concern 

Pollutant 

Circle One: 
E=Expected to 
be of concern  

N=Not Expected 
to be of concern 

Additional Information and Comments 

Suspended-Solid/ Sediment E N       

Nutrients E N       

Heavy Metals E N       

Pathogens (Bacteria/Virus) E N       

Pesticides E N       

Oil and Grease E N       

Toxic Organic Compounds E N       

Trash and Debris E N       
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II.3 Hydrologic Conditions of Concern 

Determine if streams located downstream from the project area are determined to be potentially 
susceptible to hydromodification impacts. Refer to Section 2.2.3.1 in the TGD.   

 No – Show map 

 

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

Runoff will sheet flow to the valley gutters before entering the BMP.  Although this project is 

located within a potential area of erosion, habitat, and physical structure susceptibility per the 

Technical Guidance Document for the Preparation of Conceptual/Preliminary and/or Project Water 

Quality Management Plans, no HCOCs exist.  This site is part of an existing, developed shopping 

mall, which consists of 99% impervious in existing conditions.  This project proposes pervious 

planters which decreases the impervious area.  The added pervious area and the proposed storm 

drain system will increase the time of concentration and decrease the runoff volume.  Because the 

volume of post to pre runoff is less than the allowable 1.05, no HCOCs exist.  Computations shown 

in Attachment C.   

Site drains to Bolsa Chica Channel which lists ammonia, indicator bacteria, and pH on the 303d list 
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II.4 Post Development Drainage Characteristics 

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

 

The post development drainage is similar to the pre development drainage.  There are two drainage 

management areas (DMAs) and runoff flows in the southern and eastern direction in both the pre 

and post condition.  Runoff in the existing condition sheet flows to the road, however in developed 

condition, flow is collected and conveyed through storm drain to a modular wetland system before 

discharging through a parkway drain.  DMA 1 is along Valley View street and will discharge to the 

street before entering a catch basin south of the site along Valley View Street.  DMA 2 discharges to 

the alley where it flows along the alley gutter west before entering a trench drain near the adjacent 

community.    

 

II.5 Property Ownership/Management 

Describe property ownership/management. Refer to Section 2.2.5 in the TGD. 

Owner: Valley View Cinema Center, LLC. 

Address: 315 Rees Street, Playa Del Rey, CA 90293 

Responsible Party: Daniel Akarakian 

Responsible Party Contact Number: 310-702-5190 
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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 TGD. 

Planning Area/ 
Community Name 

West Grove Shopping Center 

Location/Address 

12141 Valley View Street 

Garden Grove, CA 92845 

Land Use Commercial 

Zoning PUD(C) 

Acreage 2.15 

Predominant Soil Type B 

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 TGD. 

Precipitation Zone 0.8 Inches 

Topography Site slopes to the south and to the east.   

Drainage 
Patterns/Connections 

Majority of site sheet flows to roadway.  Part of site drains to valley 
gutters and conveys to street 

Soil Type, Geology, and 
Infiltration Properties 

Site is located in type B soils according to exhibits located in the TGD.  
Very soft to medium stiff lean clay with variable amounts of sand.  Refer to 
geotechnical report.   
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Site Characteristics (continued) 

Hydrogeologic 
(Groundwater) Conditions 

Groundwater was encountered between the depths of 5 and 7 feet 

per geotechnical report dated June 5, 2017.   Due to this, onsite 

infiltration is not considered feasible.   

Geotechnical Conditions 
(relevant to infiltration) 

Due to high groundwater, infiltration is not considered feasible.    

Off-Site Drainage N/A 

Utility and Infrastructure 
Information 

On site soils will provide suitable support for underground utilities.  

Backfill and bedding material per geotechnical report.   

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 TGD. 

Receiving Waters Bolsa Chica Channel  

303(d) Listed Impairments Ammonia, Bacteria, pH 

Applicable TMDLs All impairments have expected TMDL completions of 2021.   

Pollutants of Concern for 
the Project 

Pathogens, nutrients 

Environmentally Sensitive 
and Special Biological 
Significant Areas 

Recognized as a potential area of erosion, habitat, and physical 

structure susceptibility; no special biologically significant areas.  
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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.  The local Permittee planning or NPDES staff should be consulted 
regarding the existence 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 (continued) 

If HCOC exists, 
list applicable 
hydromodification 
control 
performance 
criteria (Section 
7.II-2.4.2.2 in 
MWQMP) 

N/A 

List applicable 
LID performance 
criteria (Section 
7.II-2.4.3 from 
MWQMP) 

Modular Wetland Linear units  

List applicable 
treatment control 
BMP performance 
criteria (Section 
7.II-3.2.2 from 
MWQMP)  

Modular Wetland Linear units 

Calculate LID 
design storm 
capture volume 
for Project. 

C=0.75 * IMP +0.15 

DCV=C * d(1/12) * A  

See Attachment B 
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IV.2.  SITE DESIGN AND DRAINAGE PLAN 
Describe site design and drainage plan 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 plot plan. 

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

• A listing of GIS coordinates for LID and Treatment Control BMPs (unless not required by 

local jurisdiction). 

Refer to Section 2.4.2 in the TGD. 

General drainage patterns will remain the same from existing to proposed conditions.  Concrete curb 

and gutters have been added to direct flow to the modular wetland systems.  DMA 1 is located on 

the southeast corner of the site and DMA 2 is located on the southwest corner of the site.  Modular 

wetland systems will be located at the southernmost points of each drainage area.  Flow will be 

treated in the system and then pumped up to a parkway drain due to the lack of existing storm drain 

to tie into.   Infiltration practices are not feasible at this site due to high groundwater reported in a 

prior geotechnical analysis for the project site.   
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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 TGD for selecting LID BMPs and Section 2.4.3 in the TGD for 
conducting conformance analysis with project performance criteria. 

IV.3.1 Hydrologic Source Controls 

Hydrologic Source Controls (HSCs) are not proposed for this project.   

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 

Infiltration BMPs are not proposed for this project.   

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:         
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IV.3.3 Evapotranspiration, Rainwater Harvesting BMPs 

The full Design Capture Volume will be met with bio treatment; therefore evapotranspiration, 
rainwater harvesting BMPs will not be required..  

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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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. 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:         

 

 

 

  

 

 

 

See Attachment C for calculations. 

DMA AREA (AC) IMPERVIOUS (AC) C 
2-YEAR, 24 HR 

RAINFALL 
DCV (CF) 

1 1.19 1.02 0.79 0.8 2730 

2 0.96 0.86 0.82 0.8 2286 

TOTAL  2.15  1.88      5016 
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IV.3.5 Hydromodification Control BMPs 

The project does not have the potential for HCOC; therefore, hydro modification control BMPs are 
not applicable. The project also decreases the amount of impervious area on site by incorporating 
planters; therefore, proposed flow will be slightly reduced. 
 

IV.3.6 Regional/Sub-Regional LID BMPs  

Regional/sub-regional LID BMPs are not applicable for this project. 
 

IV.3.7 Treatment Control BMPs 

Treatment control BMPs are not being utilized. Proprietary BMPs will be used for LID and the 

entire DCV. 
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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) 

  
No hazardous waste for this 
project. 

N6 Local Industrial Permit Compliance   Not in an industrial zone. 

N7 Spill Contingency Plan   No hazardous materials  

N8 
Underground Storage Tank 
Compliance 

  No underground storage tanks. 

N9 
Hazardous Materials Disclosure 

Compliance 
  No hazardous materials  

N10 Uniform Fire Code Implementation         

N11 Common Area Litter Control         

N12 Employee Training         

N13 Housekeeping of Loading Docks   No loading docks 

N14 Common Area Catch Basin Inspection         

N15 
Street Sweeping Private Streets and 

Parking Lots 
        

N16 Retail Gasoline Outlets   Not applicable 
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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 

  No outdoor material storage  

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 

  
No slopes or channels for this 
project 

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

  N/A 

S6 Dock areas   No dock areas 

S7 Maintenance bays   No maintenance bays 

S8 Vehicle wash areas   No vehicle wash area 

S9 Outdoor processing areas   No outdoor processing 

S10 Equipment wash areas   No equipment wash areas 

S11 Fueling areas   No fueling areas  

S12 Hillside landscaping   No hillside landscaping 

S13 
Wash water control for food 
preparation areas 

  N/A 

S14 Community car wash racks   N/A  
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IV.4 ALTERNATIVE COMPLIANCE PLAN (IF APPLICABLE) 

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 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. 

Calculation of 

Water Quality 

Credits 

(if applicable) 

N/A. This project will not be utilizing credits. 
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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 WQMP. 

An Alternative Compliance Plan is not being proposed for this project..  
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Section V Inspection/Maintenance 
Responsibility for BMPs 
 
The owner, Valley View Cinema Center, LLC, is responsible for all BMP inspection and 
Maintenance.   

 

Owner: Valley View Cinema Center, LLC. 

Address: 315 Rees Street, Playa Del Rey, CA 90293 

Contact: Daniel Akarakian 

Contact Number: 310-702-5190 

  

BMP Inspection/Maintenance 

BMP 
Reponsible 

Party(s) 

Inspection/ Maintenance 

Activities Required 

Minimum 

Frequency of 

Activities 

 

Modular Wetland 

System  

Owner 

Remove trash from screening device, remove 

sediment from separation chamber, replace 

cartridge and drain down filter media, trim 

vegetation.  Rainy season beings Oct. 1st.  

Semi-annually 

(trash, vegetation) 

Annually 

(sediment filters) 

Refer to 

Attachment G 

 

N1. 

Education for 

Property 

Owners, Tenants 

and Occupants  

Owner 

The owner shall prepare a training manual for 

existing and future employees. The manual 

should include information on non-point 

source pollution and how to use Best 

Management Practices. Training shall be 

provided upon hire and at regular intervals 

thereafter. 

Quarterly 

N2. Activity 

Restrictions 
Owner 

Activity Restrictions must be prepared for the 

purpose of surface water quality protection. 

There shall be no discharges of fertilizer, 

pesticides, or wastes to streets or storm 

drains. There shall be no blowing or sweeping 

Daily 
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of debris into storm drain.  All debris shall be 

collected and relocated to an approved 

landfill. In addition, onsite activities shall be 

limited to the requirements of this WQMP as 

described herein. Ensure all employees are 

adhering to the activity restrictions and are 

not engaged in activities that can have a 

negative impact on storm water. 

N3 Common Area 

Landscape 

Management (SC-

73) 

Owner 

Identify on-going landscape maintenance 

requirements that are consistent with those in 

the County Water Conservation Resolution (or 

city equivalent) that include fertilizer and/or 

pesticide usage consistent with Management 

Guidelines for Use of Fertilizers (DAMP 

Section 5.5). All maintenance shall be 

consistent with the County of Orange Water 

Quality Ordinance. Proper landscape 

maintenance practices will help to reduce or 

eliminate pollution from pesticides, nutrients, 

trash/debris, and sediments. Irrigation 

systems shall be inspected monthly for poorly 

aligned sprinkler heads, broken sprinkler 

heads, and leaks. Detected problems shall be 

repaired as soon as they are observed. Avoid 

over- watering of vegetation. If excessive 

runoff is observed, 

automatic timers shall be adjusted. 

Landscape 

maintenance shall 

be performed on a 

weekly basis. 

Irrigation systems 

shall be inspected 

monthly for leaks. 

Leaks shall be 

repaired as soon 

as they are 

observed 

N4. BMP 

Maintenance 
Owner 

The Project WQMP shall identify 

responsibility for implementation of each 

non-structural BMP and scheduled cleaning 

and/or maintenance of all structural BMP 

facilities. 

As needed 

 

N11. 

Common Area Litter 

Control (SC- 60) 

Owner 

For industrial/commercial developments the 

owner/tenant should be required to 

implement trash management and litter 

control procedures in the common areas 

aimed at reducing pollution of drainage 

water. The owner/tenant may contract with 

their landscape maintenance firms to provide 

this service during regularly scheduled 

maintenance, which should consist of litter 

patrol, emptying of trash receptacles in 

common areas, and noting trash disposal 

Daily 
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violations by tenants or businesses and 

reporting the violations to the owner/tenant 

for investigation. 

N12. 

Employee Training 
Owner 

Owner will provide environmental 

awareness education materials containing 

use of chemicals that should be limited to the 

property, with no discharge or specified 

wastes via hosing or other direct discharge to 

gutters, catch basins, and storm drains. 

Ensuring that employees are properly 

trained will help to reduce all anticipated and 

potential pollutants from the site. All new 

employees will be trained on how to 

minimize impacts to water quality. The 

educational materials provided in 

Attachment A will be reviewed. 

Education of 

employees/owne

r(s)s hall be done 

within 4 weeks of 

startup and 

continue on an 

annual refreshing 

basis with each 

new onsite 

employee/ 

owner(s) being 

given a water 

quality 

orientation using 

this WQMP as 

reference within 

two weeks of 

hire date. 

N14 

Common Area Catch 

Basin Inspection 

Owner 

For industrial/commercial developments 

and for developments with privately 

maintained drainage systems, the owner is 

required for catch basins to be inspected 

monthly with cleaning and maintenance of 

drainage facilities before the start of the 

rainy season at minimum. Cleaning should 

take place in the late summer/early fall prior 

to the start of the rainy season. Drainage 

facilities include catch basins (storm drain 

inlets) detention basins, retention basins, 

sediment basins, open drainage channels and 

lift stations. Records should be kept to 

document the 

annual maintenance. 

Inspect area in 

around catch 

basins for 

trash/debris and 

clean as 

necessary. 

Monthly and 

prior to the rainy 

season (by 

Oct.1st). 

N15. Street 

Sweeping Private 

Streets and Parking 

Lots (SC-43, SC- 

70) 

Owner 

Streets and parking lots are required to be 

swept prior to the storm season, in late 

summer or early fall, prior to the start of the 

rainy season or equivalent as required by the 

governing jurisdiction. 

The access roads 

and drive aisles 

shall be swept on 

a regular basis to 

remove debris. 
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Streets and 

parking lots shall 

be swept 

monthly at a 

minimum. 

S1. Provide Storm 

Drain System 

Stenciling and 

Signage 

Owner 

Storm drain stencils are highly visible source 

control messages, typically placed directly 

adjacent to storm drain inlets. The stencils 

contain a brief statement that prohibits the 

dumping of improper materials into the 

municipal storm drain system. Graphical 

icons, either illustrating anti-dumping 

symbols or images of receiving water fauna, 

are effective supplements to the anti-

dumping message. Stencils and signs alert 

the public to the destination of pollutants 

discharged into stormwater. The following 

requirements should be included in the 

project design and shown on the project 

plans: 

1. Provide stenciling or labeling of all storm 

drain inlets and catch basins, constructed or 

modified, within the project area with 

prohibitive language (such as: “NO 

DUMPING- DRAINS TO OCEAN”) and/or 

graphical icons to discourage illegal 

dumping. 

2. Post signs and prohibitive language and/or 

graphical icons, which prohibit illegal 

dumping at public access points along 

channels and creeks within the project area. 

3. Maintain legibility of stencils and signs. 

See CASQA Stormwater Handbook BMP Fact 

Sheet SD- 13 for additional information. 

4. Stormdrain signage should be re-stenciled 

at 

minimum once every five years. 

 

S3: Design and 

construct trash and 

waste storage areas 

to reduce pollution 

introduction 

Owner   
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S4. Use Efficient 

Irrigation Systems 

and Landscape 

Design (SD- 12) 

Owner 

Projects shall design the timing and 

application methods of irrigation water to 

minimize the runoff of excess irrigation 

water into the municipal storm drain system. 

(Limited exclusion: detached residential 

homes.) The following methods to reduce 

excessive irrigation runoff shall be 

considered, and incorporated on common 

areas of development and other areas where 

determined applicable and feasible by the 

Permittee: 

1. Employing rain shutoff devices to prevent 

irrigation after precipitation. 

2. Designing irrigation systems to each 

landscape area's specific water 

requirements. 

3. Using flow reducers or shutoff valves 

triggered by a pressure drop to control 

water loss in the event of broken sprinkler 

heads or lines. 

4. Implementing landscape plan consistent 

with County Water Conservation Resolution 

or city equivalent, which may include 

provision of water sensors, programmable 

irrigation times (for short cycles), etc. 

5. The timing and application methods of 

irrigation water shall be designed to 

minimize the runoff of excess irrigation 

water into the municipal storm drain 

system. 

6. Employing other comparable, equally 

effective, methods to reduce irrigation 

water runoff. 

7. Group plants with similar water 

requirements in order to reduce excess 

irrigation runoff and promote surface 

filtration. Choose plants with low irrigation 

requirements (for example, native or 

drought tolerant species). Consider other 

design features, such as: 

-Use mulches (such as wood chips or 

shredded wood products) in planter areas 

without ground cover to minimize sediment 

in runoff. 

Weekly 
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-Install appropriate plant materials for the 

location, in accordance with amount of 

sunlight and climate, and use native plant 

material where possible and/or as 

recommended by the landscape architect. 

-Leave a vegetative barrier along the 

property boundary and interior 

watercourses, to act as a pollutant filter, 

where appropriate and feasible. 

 
 
 

 
 
Section VI Site Plan and Drainage Plan 

 
VI.1 SITE PLAN AND DRAINAGE PLAN  
Include a site plan and drainage plan sheet set containing the following minimum information: 

• Project location 

• Site boundary 

• Land uses and land covers, as applicable 

• Suitability/feasibility constraints 

• Structural BMP locations 

• Drainage delineations and flow information 

• Drainage connections 

• BMP details 

 

See Appendix E for WQMP Exhibit. 

 

VI.2 ELECTRONIC DATA SUBMITTAL  
The minimum requirement is to provide submittal of PDF exhibits in addition to hard copies. 

Format must not require specialized software to open. 

 

If the local jurisdiction requires specialized electronic document formats (CAD, GIS) to be 
submitted, this section will be used to describe the contents (e.g., layering, nomenclature, 
georeferencing, etc.) of these documents so that they may be interpreted efficiently and accurately. 
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Section VII Educational Materials 
Refer to the Orange County Stormwater Program (ocwatersheds.com) for a library of materials 
available. For the copy submitted to the Permittee, only attach the educational materials specifically 
applicable to the 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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Educational Materials 
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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
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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 

 

BMP Calculations 
 

  



DMA AREA (AC)
IMPERVIOUS 

(AC)
C

24 Hour, 85th Percentile 

Rainfall  (in)
QDESIGN (CFS) DCV (CF)

1 1.19 1.02 0.79 0.8 0.2 2730

2 0.96 0.86 0.82 0.8 0.24 2286

TOTAL 0.44 5016

LID DESIGN SUMMARY

Formulas

V=C*d*A*43560* 1/12

C from TGD worksheet D



 

Worksheets from Orange County Technical Guidance Document (5-19-2011) 
See TGD for instructions and/or examples related to these worksheets 

www.ocwatersheds.com/WQMP.aspx 

 

Worksheet D: Capture Efficiency Method for Flow-Based BMPs 

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

1 Enter the time of concentration, Tc (min) (See Appendix IV.2) Tc= 8.5  

2 

Using Figure III.4, determine the design intensity at which the 
estimated time of concentration (Tc) achieves 80% capture 
efficiency, I1 

I1= 0.24 in/hr 

3 
Enter the effect depth of provided HSCs upstream, dHSC 
(inches) (Worksheet A) 

dHSC=  inches 

4 
Enter capture efficiency corresponding to dHSC, Y2 

(Worksheet A) 
Y2=  % 

5 

Using Figure III.4, determine the design intensity at which the 

time of concentration (Tc) achieves the upstream capture 

efficiency(Y2), I2 

I2=   

6 
Determine the design intensity that must be provided by BMP, 

Idesign= I1-I2 
Idesign= 0.24  

Step 2: Calculate the design flowrate 

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

1
1.19 

acres 

2 
Enter Project Imperviousness, imp (unitless)  imp= 

0
0.85 

 

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

0
0.79 

 

4 
Calculate design flowrate, Qdesign= (C x idesign x A) Qdesign= 

0
.23 

cfs 

Supporting Calculations 

Modular Wetland System 



 

Worksheets from Orange County Technical Guidance Document (5-19-2011) 
See TGD for instructions and/or examples related to these worksheets 

www.ocwatersheds.com/WQMP.aspx 

 

Worksheet D: Capture Efficiency Method for Flow-Based BMPs 

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

1 Enter the time of concentration, Tc (min) (See Appendix IV.2) Tc= 8.5  

2 

Using Figure III.4, determine the design intensity at which the 
estimated time of concentration (Tc) achieves 80% capture 
efficiency, I1 

I1= 0.24 in/hr 

3 
Enter the effect depth of provided HSCs upstream, dHSC 
(inches) (Worksheet A) 

dHSC= N/A inches 

4 
Enter capture efficiency corresponding to dHSC, Y2 

(Worksheet A) 
Y2= N/A % 

5 

Using Figure III.4, determine the design intensity at which the 

time of concentration (Tc) achieves the upstream capture 

efficiency(Y2), I2 

I2= N/A  

6 
Determine the design intensity that must be provided by BMP, 

Idesign= I1-I2 
Idesign= 0.24  

Step 2: Calculate the design flowrate 

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

1
0.96 

acres 

2 
Enter Project Imperviousness, imp (unitless)  imp= 

0
0.89 

 

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

0
.82 

 

4 
Calculate design flowrate, Qdesign= (C x idesign x A) Qdesign= 

0
.19 

cfs 

Supporting Calculations 

Modular Wetland System 
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Attachment C 

 

HCOC Calculations 
  



DMA AREA (AC)
IMPERVIOUS 

(AC)

IMPERVIOUS 

RATIO
C

2-YEAR, 24 HR 

RAINFALL (in)

Runoff 

Volume (CF)

1 0.67 0.66 0.99 0.89 2.13 4611

2 1.48 1.48 1.00 0.9 2.13 10299

TOTAL 14909

DMA AREA (AC)
IMPERVIOUS 

(AC)

IMPERVIOUS 

RATIO
C

2-YEAR, 24 HR 

RAINFALL (in)

Runoff 

Volume (CF)

1 1.19 1.02 0.86 0.79 2.13 7269

2 0.96 0.86 0.90 0.82 2.13 6087

TOTAL 13355

V2 

(post/pre)
0.90

POST-DEVELOPED CONDITION

PRE-DEVELOPED CONDITION

HCOC Calculation 

Hydromodification Control Design Not Required

Post developement runoff volume for the 2-year, 24 hour storm does not 

exceed that of the pre-developement condition by more than 5%; 

therefore HCOCs do not exist.  Due to the addition of pervious planters 

and the use of storm drain systems to collect runoff, time of 

concentration has increased, and runoff volume has decreased from pre 

Formulas

V=C*d*A*43560* 1/12
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Modular Wetland Information 
  



STANDARD DETAIL
STORMWATER BIOFILTRATION SYSTEM
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LEFT END VIEW
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Modular Wetlands® System Linear
A Stormwater Biofiltration Solution

A Forterra Company
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OVERVIEW
The Bio Clean Modular Wetlands® System Linear (MWS Linear) represents a pioneering breakthrough 
in stormwater technology as the only biofiltration system to utilize patented horizontal flow, allowing for 
a smaller footprint, higher treatment capacity, and a wide range of versatility.  While most biofilters use 
little or no pretreatment, the Modular Wetlands System Linear incorporates an advanced pretreatment 
chamber that includes separation and pre-filter cartridges.  In this chamber, sediment and hydrocarbons 
are removed from runoff before entering the biofiltration chamber, reducing maintenance costs and 
improving performance. 

Horizontal flow also gives the system the unique ability to adapt to the environment 
through a variety of configurations, bypass orientations, and diversion applications. 

The Urban Impact
For hundreds of years, natural wetlands surrounding our shores have 
played an integral role as nature’s stormwater treatment system. 
But as cities grow and develop, our environment’s natural 
filtration systems are blanketed with impervious roads, 
rooftops, and parking lots. 

Bio Clean understands this loss and has spent 
years re-establishing nature’s presence in urban 
areas, and rejuvenating waterways with the 
MWS Linear.

APPROVALS 
The Modular Wetlands® System Linear has successfully met years of challenging technical reviews and 
testing from some of the most prestigious and demanding agencies in the nation and perhaps the world. 
Here is a list of some of the most high-profile approvals, certifications, and verifications from around the 
country.

VA

Washington State Department of Ecology TAPE Approved
The MWS Linear is approved for General Use Level Designation (GULD) for Basic, 
Enhanced, and Phosphorus treatment at 1 gpm/ft2 loading rate. The highest performing 
BMP on the market for all main pollutant categories. 

California Water Resources Control Board, Full Capture Certification 
The Modular Wetlands® System is the first biofiltration system to receive certification as 
a full capture trash treatment control device.

Virginia Department of Environmental Quality, Assignment 
The Virginia Department of Environmental Quality assigned the MWS Linear the 
highest phosphorus removal rating for manufactured treatment devices to meet the new 
Virginia Stormwater Management Program (VSMP) regulation technical criteria.

Maryland Department of the Environment, Approved ESD
Granted Environmental Site Design (ESD) status for new construction, redevelopment, 
and retrofitting when designed in accordance with the design manual.

MASTEP Evaluation
The University of Massachusetts at Amherst – Water Resources Research Center issued 
a technical evaluation report noting removal rates up to 84% TSS, 70% total phosphorus, 
68.5% total zinc, and more.

Rhode Island Department of Environmental Management, Approved BMP
Approved as an authorized BMP and noted to achieve the following minimum removal 
efficiencies: 85% TSS, 60% pathogens, 30% total phosphorus, and 30% total nitrogen.

Texas Commission on 
Environmental Quality

Atlanta Regional 
Commission

ADVANTAGES

• FLOW CONTROL

• NO DEPRESSED PLANTER AREA

• AUTO DRAINDOWN MEANS NO  
 MOSQUITO VECTOR

• HORIZONTAL FLOW BIOFILTRATION

• GREATER FILTER SURFACE AREA

• PRETREATMENT CHAMBER

• PATENTED PERIMETER VOID AREA

PERFORMANCE
The Modular Wetlands® System Linear continues to outperform other treatment methods with 
superior pollutant removal for TSS, heavy metals, nutrients, hydrocarbons, and bacteria.  Since 2007 
the MWS Linear has been field tested on numerous sites across the country and is proven to effectively 
remove pollutants through a combination of physical, chemical, and biological filtration processes. In 
fact, the MWS Linear harnesses some of the same biological processes found in natural wetlands in 
order to collect, transform, and remove even the most harmful pollutants. 

CA



OPERATION 
The Modular Wetlands® System Linear is the most efficient and versatile biofiltration system on the 
market, and it is the only system with horizontal flow which:

• Improves performance
• Reduces footprint
• Minimizes maintenance  

Figure 1 & Figure 2 illustrate the invaluable benefits of horizontal flow and the multiple treatment stages. 

Box Housing

Pre-filter Boxes

Curb Inlet

Figure 1Individual Media Filters

HORIZONTAL FLOW 
• Less clogging than downward flow biofilters
• Water flow is subsurface
• Improves biological filtration

PATENTED PERIMETER VOID AREA
• Vertically extends void area between the walls and 

the WetlandMEDIA™ on all four sides
• Maximizes surface area of the media for higher 

treatment capacity

WETLANDMEDIA 
• Contains no organics and removes phosphorus
• Greater surface area and 48% void space
• Maximum evapotranspiration
• High ion exchange capacity and lightweight

FLOW CONTROL
• Orifice plate controls flow of water 

through WetlandMEDIA™ to a level lower 
than the media’s capacity

• Extends the life of the media and 
improves performance

DRAINDOWN FILTER
• The draindown is an optional feature that  

completely drains the pretreatment       
chamber

• Water that drains from the pretreatment      
chamber between storm events will be  
treated

2x to 3x more surface area than traditional downward flow bioretention systems.Figure 2,
Top View

SEPARATION
• Trash, sediment, and debris are separated before 

entering the pre-filter boxes
• Designed for easy maintenance access

PRE-FILTER BOXES
• Over 25 sq. ft. of surface area per box
• Utilizes BioMediaGREEN™ filter material
• Removes over 80% of TSS and 90% of hydrocarbons
• Prevents pollutants that cause clogging from migrating 

to the biofiltration chamber

22

DISCHARGE33

BIOFILTRATION22PRETREATMENT1

PERIMETER VOID AREA

Flow Control
Riser

Draindown Line Outlet Pipe

Vertical Underdrain 
Manifold

BioMediaGREEN™

WetlandMEDIA™

1

33



CONFIGURATIONS
The Modular Wetlands® System Linear is the preferred biofiltration system of civil engineers across the 
country due to its versatile design.  This highly versatile system has available “pipe-in” options on most 
models, along with built-in curb or grated inlets for simple integration into your storm drain design.

CURB TYPE
The Curb Type configuration accepts sheet flow through a curb opening 
and is commonly used along roadways and parking lots.  It can be used in 
sump or flow-by conditions.  Length of curb opening varies based on model 
and size.

GRATE TYPE
The Grate Type configuration offers the same features and benefits as the 
Curb Type but with a grated/drop inlet above the systems pretreatment 
chamber.  It has the added benefit of allowing pedestrian access over the 
inlet.  ADA-compliant grates are available to assure easy and safe access. 
The Grate Type can also be used in scenarios where runoff needs to be 
intercepted on both sides of landscape islands.

DOWNSPOUT TYPE
The Downspout Type is a variation of the Vault Type and is designed to 
accept a vertical downspout pipe from rooftop and podium areas.  Some 
models have the option of utilizing an internal bypass, simplifying the overall 
design.  The system can be installed as a raised planter, and the exterior can 
be stuccoed or covered with other finishes to match the look of adjacent 
buildings.

VAULT TYPE
The system’s patented horizontal flow biofilter is able to accept inflow pipes 
directly into the pretreatment chamber, meaning the Modular Wetlands® 
can be used in end-of-the-line installations.  This greatly improves feasibility 
over typical decentralized designs that are required with other biofiltration/
bioretention systems.  Another benefit of the “pipe-in” design is the ability 
to install the system downstream of underground detention systems to 
meet water quality volume requirements. 

ORIENTATIONS

INTERNAL BYPASS WEIR 
(SIDE-BY-SIDE ONLY)
The Side-By-Side orientation places the 
pretreatment and discharge chambers adjacent 
to one another allowing for integration of internal 
bypass.  The wall between these chambers can act 
as a bypass weir when flows exceed the system’s 
treatment capacity, thus allowing bypass from the 
pretreatment chamber directly to the discharge 
chamber.

EXTERNAL DIVERSION WEIR STRUCTURE
This traditional offline diversion method can be 
used with the Modular Wetlands® System Linear 
in scenarios where runoff is being piped to the 
system. These simple and effective structures 
are generally configured with  two outflow pipes.  
The first is a smaller pipe on the upstream side 
of the diversion weir - to divert low flows over to 
the MWS Linear for treatment.  The second is the 
main pipe that receives water once the system has 
exceeded treatment capacity and water flows over 
the weir.

FLOW-BY-DESIGN
This method is one in which the system is placed 
just upstream of a standard curb or grate inlet to 
intercept the first flush.  Higher flows simply pass 
by the MWS Linear and into the standard inlet 
downstream. 

END-TO-END
The End-To-End orientation 
places the pretreatment and
discharge chambers 
on opposite ends of the 
biofiltration chamber,
therefore minimizing the width 
of the system to 5 ft. (outside 
dimension).  This orientation is perfect 
for linear projects and street retrofits 
where existing utilities and sidewalks limit the 
amount of space available for installation. One 
limitation of this orientation is that bypass must 
be external.

SIDE-BY-SIDE
The Side-By-Side 
orientation places the 
pretreatment and
discharge chamber 
adjacent to one 
another with the 
biofiltration chamber running 
parallel on either side. This 
minimizes the system length, providing a highly 
compact footprint. It has been proven useful in 
situations such as streets with directly adjacent 
sidewalks, as half of the system can be placed 
under that sidewalk. This orientation also offers 
internal bypass options as discussed below.  

DVERT LOW FLOW DIVERSION 
This simple yet innovative diversion trough can be 
installed in existing or new curb and grate inlets 
to divert the first flush to the Modular Wetlands® 
System Linear via pipe. It works similar to a rain 
gutter and is installed just below the opening into 
the inlet. It captures the low flows and channels 

them over to a connecting pipe exiting out the 
wall of the inlet and leading to the MWS Linear. 
The DVERT is perfect for retrofit and green street 
applications that allow the system to be installed 
anywhere space is available. 

DVERT Trough

BYPASS

 



 

MODEL # DIMENSIONS
WETLANDMEDIA

SURFACE AREA
(sq. ft.)

TREATMENT FLOW 
RATE
 (cfs)

MWS-L-4-4 4’ x 4’ 23 0.052

MWS-L-4-6 4’ x 6’ 32 0.073

MWS-L-4-8 4’ x 8’ 50 0.115

MWS-L-4-13 4’ x 13’ 63 0.144

MWS-L-4-15 4’ x 15’ 76 0.175

MWS-L-4-17 4’ x 17’ 90 0.206

MWS-L-4-19 4’ x 19’ 103 0.237

MWS-L-4-21 4’ x 21’ 117 0.268

MWS-L-6-8 7’ x 9’ 64 0.147

MWS-L-8-8 8’ x 8’ 100 0.230

MWS-L-8-12 8’ x 12’ 151 0.346

MWS-L-8-16 8’ x 16’ 201 0.462

MWS-L-8-20 9’ x 21’ 252 0.577

MWS-L-8-24 9’ x 25’ 302 0.693

MWS-L-10-20 10' x 20' 302 0.693

VOLUME-BASED DESIGNS 
HORIZONTAL FLOW BIOFILTRATION ADVANTAGE 

In the example above, the Modular Wetlands® System Linear is installed downstream of the 
UrbanPond storage system. The MWS Linear is designed for the water quality volume and 
will treat and discharge the required volume within local draindown time requirements. The 
MWS Linear’s unique horizontal flow design, gives it benefits no other biofilter has - the ability 
to be placed downstream  of detention ponds, extended dry detention basins, 
underground storage systems and permeable paver reservoirs. The system’s 
horizontal flow configuration and built-in orifice control allows it to be installed 
with just 6” of fall between inlet and outlet pipe for a simple connection to 
projects with shallow downstream tie-in points. 

DESIGN SUPPORT

Bio Clean engineers are trained to provide you with superior support for all volume sizing configurations 
throughout the country. Our vast knowledge of state and local regulations allow us to quickly and efficiently 
size a system to maximize feasibility. Volume control and hydromodification regulations are expanding the 
need to decrease the cost and size of your biofiltration system. Bio Clean will help you realize these cost 
savings with the MWS Linear, the only biofilter than can be used downstream of storage BMPs.

SPECIFICATIONS 
FLOW-BASED DESIGNS 
The Modular Wetlands® System Linear can be used in stand-alone applications to meet treatment flow 
requirements, and since it is the only biofiltration system that can accept inflow pipes several feet below the 
surface, it can be used not only in decentralized design applications but also as a large central end-of-the-line 
application for maximum feasibility.

ADVANTAGES

• BUILT-IN ORIFICE CONTROL STRUCTURE

• WORKS WITH DEEP INSTALLATIONS

• LOWER COST THAN FLOW-BASED DESIGN

• MEETS LID REQUIREMENTS

MODULAR WETLANDS® SYSTEM LINEAR WITH URBANPONDTM PRESTORAGE

UrbanPond
Single and Double Modules



PLANT SELECTION
Abundant plants, trees, and grasses bring value and an aesthetic benefit 
to any urban setting, but those in the Modular Wetlands® System Linear 
do even more - they increase pollutant removal.  What’s not seen, but 
very important, is that below grade, the stormwater runoff/flow is being 
subjected to nature’s secret weapon: a dynamic physical, chemical, and 
biological process working to break down and remove non-point source pollutants.  The flow rate is controlled 
in the MWS Linear, giving the plants more contact time so that pollutants are more successfully decomposed, 
volatilized, and incorporated into the biomass of the Modular Wetlands’® micro/macro flora and fauna.

A wide range of plants are suitable for use in the Modular Wetlands®, but selections vary by location and climate.  
View suitable plants by visiting biocleanenvironmental.com/plants.

INSTALLATION MAINTENANCE

The Modular Wetlands® System Linear is simple, easy 
to install, and has a space-efficient design that offers 
lower excavation and installation costs compared to 
traditional tree-box type systems.  The structure of 
the system resembles precast catch basin or utility 
vaults and is installed in a similar fashion.  

The system is delivered fully assembled for quick 
installation.  Generally, the structure can be unloaded 
and set in place in 15 minutes.  Our experienced 
team of field technicians is available to supervise 
installations and provide technical support.

Reduce your maintenance costs, man hours, and 
materials with the Modular Wetlands® System 
Linear. Unlike other biofiltration systems that 
provide no pretreatment, the MWS Linear is a self-
contained treatment train which incorporates simple 
and effective pretreatment.  

Maintenance requirements for the biofilter itself are
almost completely eliminated, as the pretreatment 
chamber removes and isolates trash, sediments, and 
hydrocarbons. What’s left is the simple maintenance 
of an easily accessible pretreatment chamber that 
can be cleaned by hand or with a standard vac truck. 
Only periodic replacement of low-cost media in the 
pre-filter boxes is required for long-term operation, 
and there is absolutely no need to replace expensive 
biofiltration media.

INDUSTRIAL
Many states enforce strict regulations for discharges 
from industrial sites. The MWS Linear has helped 
various sites meet difficult EPA-mandated effluent 
limits for dissolved metals and other pollutants.

PARKING LOTS
Parking lots are designed to maximize space and the 
Modular Wetlands’® 4 ft. standard planter width 
allows for easy integration into parking lot islands 
and other landscape medians.

MIXED USE
The MWS Linear can be installed as a raised planter 
to treat runoff from rooftops or patios, making it 
perfect for sustainable “live-work” spaces.

RESIDENTIAL
Low to high density developments can benefit from 
the versatile design of the MWS Linear. The system 
can be used in both decentralized LID design and 
cost-effective end-of-the-line configurations.

STREETS
Street applications can be challenging due to limited 
space. The MWS Linear is very adaptable, and it 
offers the smallest footprint to work around the 
constraints of existing utilities on retrofit projects.

COMMERCIAL
Compared to bioretention systems, the MWS 
Linear can treat far more area in less space, meeting 
treatment and volume control requirements.

APPLICATIONS
The Modular Wetlands® System Linear has been successfully used on numerous new construction and retrofit 
projects.  The system’s superior versatility makes it beneficial for a wide range of stormwater and waste water 
applications - treating rooftops, streetscapes, parking lots, and industrial sites.

More applications include:
 • Agriculture    • Reuse    • Low Impact Development    • Waste Water
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Source: 
Soils: Natural Resources Conservation Service (NRCS)
Soil Survey - soil_ca678, Orange County & Western Riverside
Date of publication: 2006-02-08
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Note: Data are not available for South Orange County at this time.

Source:
Sprotte, Fuller and Greenwood, 1980.
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Note: Data are not available for South Orange County at this time.
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Sprotte, Fuller and Greenwood, 1980.
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Note: Individual contamination sites are not plotted.
See State Water Resources Control Board Geotracker database
(http://geotracker.waterboards.ca.gov),
Department of Toxic Substance Control Envirostor database
(http://www.envirostor.dtsc.ca.gov) and other applicable sources
for current listing of active contaminated sites. 

Groundwater basin and plume protection boundaries for
South Orange County are not shown on this exhibit
at this time
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Analysis Layers Included: 1. Hydrologic Soil Group D,  2. Landslide
Hazard Zone, 3. Groundwater Protection Areas 4. Approximate
Selinium Area, 5. Depth to Groundwater <= 5' 

Note: Screening datasets are not exhaustive. The applicant should
always conduct a review of available site-specific information 
relative to infiltration constraints as part of assessing the feasibility of 
stormwater infiltration.
Source;
Infiltration Constraint Analysis: PACE/Geosyntec
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June 5, 2017 

 

Cinema Management, Inc.  

315 Rees St.  

Playa Del Rey, CA 

 

Attn: Mr. Daniel Akarakian 

Email: dakarakian@yahoo.com 

P:        (310) 702-5190 

 

Re: Geotechnical Engineering Report 

 4 Stars Cinemas Expansion and New Restaurants 

 12101-12111 Valley View Street 

 Garden Grove, California 

 Terracon Project No. 60175088 

 

Dear Mr. Akarakian: 

 

Terracon Consultants, Inc. (Terracon) has completed the geotechnical engineering services for 

the above referenced project.  These services were performed in general accordance with our 

proposal dated April 26, 2017. 

 

This geotechnical engineering report presents the results of the subsurface exploration and 

provides geotechnical recommendations concerning earthwork and the design and construction 

of foundations, floor slab and pavements for the proposed project.  

 

We appreciate the opportunity to be of service to you on this project.  If you have any questions 

concerning this report, or if we may be of further service, please contact us.  

 

Sincerely, 

Terracon Consultants, Inc. 

 

 

 

 

 

Sivasubramaniam (Raj) Pirathiviraj, P.E., G.E. F. Fred Buhamdan, P.E. 

Senior Engineer Principal 
 

 

 

 

Terracon Consultants, Inc.      1421 Edinger Avenue, Suite C Tustin, California  92780 

P  [949] 261 0051     F  [949] 261 6110     terracon.com 
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EXECUTIVE SUMMARY 
 
A geotechnical exploration has been performed for the proposed project to be located at

12101-12111 Valley View Street, Garden Grove, Orange County, California. Terracon’s

geotechnical scope of work included the advancement of five (5) test borings to approximate

depths ranging between 21½ and 51½ feet below the ground surface (bgs).

Based on the information obtained from our subsurface exploration, the site is considered suitable

for development of the proposed project provided the recommendations included within this report

are implemented during the design and construction phases of the project. The following

geotechnical considerations were identified:

 The subsurface conditions encountered on the project site is predominantly very soft to

medium stiff lean clay with variable amounts of sand to the maximum depth explored at

51½ feet bgs. In borings B-1 and B-4, very loose to medium dense clayey sand layers

were interbedded below the approximate depth of 30 feet bgs.

 Groundwater was encountered between the depths of 5 and 7 feet bgs after the

completion of the drilling.

 Liquefaction potential analyzes were performed from depth of 0 to 50 feet bgs in borings

B-1 and B-4. The seismically-induced saturated and dry sand settlements are expected to

range between 1.0 and 1.4 inches and seismically-induced saturated and dry sand

differential settlements are expected to range between 0.5 and 0.9 inches.

 Due to the anticipated seismically-induced settlement and low bearing capacity of the

subsurface materials, the upper soils should be overexcavated for the entire footprint of

the buildings and additions to a minimum depth of 2½ feet below the bottom of footings or

4 feet below the existing ground, whichever is greater. Geogrid reinforced engineered fill

extending to a minimum depth of 2½ feet below the bottom of foundations should be used

to support the building foundation systems. Onsite soils may be used as engi-

neered fill materials.

 Light (automobile) parking areas – 3” AC over 6” Class II AB or 5” PCC over 4” Class II

AB; On-site driveways and delivery areas – 3” AC over 9” Class II AB or 6” PCC over 4”

Class II AB. All pavements should be supported on a minimum of 10 inches of scarified,

moisture conditioned, and compacted materials.

 The 2016 California Building Code (CBC) seismic site classification for this site is E.

 Earthwork on the project should be observed and evaluated by Terracon. The evaluation

of earthwork should include observation and testing of engineered fill, subgrade preparation,

foundation bearing soils, and other geotechnical conditions exposed during construction.

This geotechnical executive summary should be used in conjunction with the entire report for

design and/or construction purposes. It should be recognized that specific details were not

included or fully developed in this section, and the report must be read in its entirety for a

comprehensive understanding of the items contained herein. The section titled General

Comments should be read for an understanding of the report limitations.
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GEOTECHNICAL ENGINEERING REPORT 

4 STARS CINEMAS EXPANSION AND RESTAURANTS 

12101-12111 VALLEY VIEW STREET 

GARDEN GROVE, ORANGE COUNTY, CALIFORNIA 
Terracon Project No. 60175088 

June 5, 2017 

1.0 INTRODUCTION 
 

This report presents the results of our geotechnical engineering services performed for the proposed 

structures to be located at the 12101-12111 Valley View Street, Garden Grove, Orange County, 

California.  The Site Location Plan (Exhibit A-1) is included in Appendix A of this report. The purpose 

of these services is to provide information and geotechnical engineering recommendations 

relative to: 

 

 subsurface soil conditions  groundwater conditions 

 earthwork  foundation design and construction 

 seismic considerations 

 floor slab design and construction 

 pavement design and construction 

 

 

Our geotechnical engineering scope of work for this project included the advancement of five (5) 

test borings to approximate depths ranging between 21½ and 51½ feet bgs. 

 

Logs of the borings along with a Boring Location Diagram (Exhibit A-2) are included in Appendix A 

of this report.  The results of the laboratory testing performed on soil samples obtained from the site 

during the field exploration are included in Appendix B of this report. Descriptions of the field 

exploration and laboratory testing are included in their respective appendices. 

2.0 PROJECT INFORMATION 

2.1 Project Description 

 

ITEM DESCRIPTION 

Site layout Refer to the Boring Location Diagram (Exhibit A-2 in Appendix A). 

Structures 

The project will include the following: 

 Demolition of an abandoned restaurant with an approximate 

footprint area of 5,500 square feet  

 An expansion for an existing movie theater with an approximate 

footprint area of 1,000 square feet. 

 The construction of 2 drive-thru restaurants with approximate 

footprint areas of 1,850 and 2,420 square feet.  
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ITEM DESCRIPTION 

Finished floor elevation Within one foot of existing grade (assumed). 

Maximum loads (assumed) 

Columns: 40 to 80 kips  

Walls: 1 to 2 klf  

Slabs: 150 psf max  

Grading  
Grading will include over-excavation and bringing the site grades 

back to proposed elevations.  

Traffic loading 

Assumed Design Traffic Index (TI’s): 

Automobile Parking Areas: 4.5 

On-site Driveways and Delivery Areas: 5.5 

Paving  
The project will include asphalt concrete and Portland Cement 

concrete pavements 

2.2 Site Location and Description 

 

Item Description 

Location 
This project is located within the existing shopping center at 12101-

12111 Valley View Street, Garden Grove CA  

Existing site features 

The site currently has two buildings, a 5,500 single story abandoned 

restaurant, and a movie theater with associated pavements and 

hardscape.  

Surrounding developments 

North: Restaurant and Associated Pavements  

South: Fire Station and Residential Buildings 

East: Valley View Street 

West: Residential Buildings 

Current ground cover Asphalt pavements and concrete flatwork. 

Existing topography Relatively level project site. 

 

 

3.0 SUBSURFACE CONDITIONS 

3.1 Site Geology 
 

The site is situated within the Southern Peninsular Ranges Geomorphic Province in Southern 

California. Geologic structures within this Province trend mostly northwest, in contrast to the 

prevailing east-west trend in the neighboring Transverse Ranges Geomorphic Province to the 

north. The Peninsular Range Province extends into lower California, and is bounded by the 

Colorado Desert to the east, the Pacific Ocean to the west and the San Gabriel and San 
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Bernardino mountains to the north. 1,2 Surficial geologic units mapped at the site consists of 

Quaternary age recent alluvium3.   

3.2 Typical Subsurface Profile 

 

Specific conditions encountered at the boring locations are indicated on the individual boring logs.  

Stratification boundaries on the boring logs represent the approximate location of changes in soil 

types; in-situ, the transition between materials may be gradual.  Details for the borings can be found 

on the boring logs included in Appendix A. Based on the results of the borings, subsurface conditions 

encountered on the project site is predominantly very soft to medium stiff lean clay with variable 

amounts of sand to the maximum depth explored at 51½ feet bgs. In borings B-1 and B-4, very loose 

to medium dense clayey sand layers were interbedded below the approximate depth of 30 feet bgs. 

 

Laboratory tests were conducted on selected soil samples and the test results are presented in 

Appendix B and on the boring logs. Atterberg limit test results indicate that the near surface clayey 

materials exhibit low plasticity. An Expansion Index test was performed on the near surface clayey 

soils and indicates that these materials have an Expansion Index of 19. Consolidation/swell tests 

indicate that the clayey soils encountered at approximate depth of 2½ feet have a slight collapse 

potential when saturated under normal footing loads of 2,000 psf. 

 

3.3 Groundwater 

 

Groundwater was encountered between the depths of 5 and 7 feet bgs after the completion of the 

drilling. These observations represent groundwater conditions at the time of the field exploration 

and may not be indicative of other times, or at other locations.   

 

In clayey soils with low permeability, the accurate determination of groundwater level may not be 

possible without long term observation. Long term observation after drilling could not be 

performed as borings were backfilled immediately upon completion due to safety concerns. 

Groundwater levels can best be determined by implementation of a groundwater monitoring plan.  

Such a plan would include installation of groundwater monitoring wells, and periodic 

measurement of groundwater levels over a sufficient period of time. 

 

Based on ground water data recorded from a monitoring wells located just east of the project site 

located at a distance of about 400 feet, the highest historical groundwater measurement was 

approximately 4½ feet bgs.4 

                                                
1 Harden, D. R., “California Geology, Second Edition,” Pearson Prentice Hall, 2004. 
2 Norris, R. M. and Webb, R. W., “Geology of California, Second Edition,” John Wiley & Sons, Inc., 1990. 
3 Division of Mines and Geology, “Geologic Map of California, Olaf P. Jenkins Edition, Long Beach Sheet”, Compilation by Charles W. 

Jennings, 1962, Scale 1:250,000. 
4 Groundwater elevation was obtained from a monitoring wells located at distance of about 400 feet north of the project site (12001 

Valley View Street, Garden Grove, California, http://geotracker.waterboards.ca.gov) 
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3.4 Seismic Considerations  

3.4.1 Seismic Site Classification Parameters 

 

DESCRIPTION VALUE 

2016 California Building Code Site Classification (CBC) 1 E 

Site Latitude N 33.7868° 

Site Longitude W 118.0291° 

Ss Spectral Acceleration for a Short Period 1.483g 

S1 Spectral Acceleration for a 1-Second Period 0.543g 

Fa Site Coefficient for a Short Period 0.900 

Fv Site Coefficient for a 1-Second Period 2.400 

1 Note: The 2016 California Building Code (CBC) requires a site soil profile determination extending to a depth of 

100 feet for seismic site classification.  The current scope does not include the required 100 foot soil profile 

determination.  Borings were extended to a maximum depth of 51½ feet, and this seismic site class definition 

considers that similar or denser soils continue below the maximum depth of the subsurface exploration.  Additional 

exploration to deeper depths would be required to confirm the conditions below the current depth of exploration. 

3.4.2 Faulting and Estimated Ground Motions 

 

The site is located in Southern California, which is a seismically active area. The type and 

magnitude of seismic hazards affecting the site are dependent on the distance to causative faults, 

the intensity, and the magnitude of the seismic event. As calculated using the USGS Unified 

Hazard Tool, the Puente Hills (Coyote Hills) Fault with a maximum credible earthquake magnitude 

of 6.7, which is located approximately 11.3 kilometers from the site, is considered to have the 

most significant effect at the site from a design standpoint.   

 

Based on the USGS Design Maps Summary Report, using the American Society of Civil 

Engineers (ASCE 7-10) standard, the peak ground acceleration (PGAM) at the project site is 

expected to be 0.49g. Based on the USGS Unified Hazard Tool, the project site has a mode 

magnitude of 6.51. Furthermore, the site is not located within an Alquist-Priolo Earthquake Fault 

Zone based on our review of the State Fault Hazard Maps.5 

3.4.3 Liquefaction Potential 

 

Liquefaction is a mode of ground failure that results from the generation of high pore water 

pressures during earthquake ground shaking, causing loss of shear strength. Liquefaction is 

typically a hazard where loose sandy soils exist below groundwater. The California Geological 

Survey (CGS) has designated certain areas as potential liquefaction hazard zones.  These are 

                                                
5 California Department of Conservation Division of Mines and Geology (CDMG), “Digital Images of Official Maps of Alquist-Priolo 

Earthquake Fault Zones of California, Southern Region”, CDMG Compact Disc 2000-003, 2000. 
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areas considered at a risk of liquefaction-related ground failure during a seismic event, based 

upon mapped surficial deposits and the presence of a relatively shallow water table.   

 

The project site is located within a liquefaction potential zones as indicated by the CGS. Based 

on the materials encountered at the project site, subsurface conditions encountered on the project 

site is predominantly very soft to medium stiff lean clay with variable amounts of sand to the 

maximum depth explored at 51½ feet bgs. In borings B-1 and B-4, very loose to medium dense 

clayey sand layers interbedded below the approximate depth of 30 feet bgs. Historical high 

groundwater in the project vicinity is 4½ feet bgs.  

 

Liquefaction analysis for the site was performed in general accordance with the DMG Special 

Publication 117. The liquefaction study utilized the software “LiquefyPro” by CivilTech Software. 

This analysis was based on the soils data from Borings B-1 and B-4.  Peak Ground Acceleration 

(PGA) was of 0.49g was used. Calculations utilized historical groundwater depth.  Settlement 

analysis used the Tokimatsu, M-correction method. Fines were corrected for liquefaction using 

modified Stark and Olson. Liquefaction potential analysis was performed from a depth of 0 to 50 

feet bgs.  Liquefaction potential analysis is attached in Appendix D of this report. 

 

Based on the subsurface conditions presented in Borings B-1 and B-4, lab test results and 

calculation results, seismically-induced saturated and dry sand settlements are expected to range 

between 1.0 and 1.4 inches and seismically-induced saturated and dry sand differential 

settlements are expected to range between 0.5 and 0.9 inches. 

3.5 Corrosion Potential 

Results of soluble sulfate testing indicate that ASTM Type I/II Portland cement may be used for 

all concrete on and below grade.  Foundation concrete may be designed for low sulfate exposure 

in accordance with the provisions of the ACI Design Manual, Section 318, Chapter 4.  

 

Laboratory test results indicate the on-site soils have a pH of 8.65, a minimum resistivity of 

1,358 ohm-centimeters, a water soluble sulfate content of 0.02%, Red-Ox potential of +590 mV, 

negligible sulfides, and a chloride content of 175 parts per million (ppm) as shown on the attached 

Results of Corrosivity Analysis sheet. These values should be used to evaluate corrosive potential 

of the on-site soils to underground ferrous metals.  

 

Refer to the Results of Corrosivity Analysis sheet in Appendix B for the complete results of the 

corrosivity testing conducted in conjunction with this geotechnical exploration. 
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4.0 RECOMMENDATIONS FOR DESIGN AND CONSTRUCTION 

4.1 Geotechnical Considerations 

The site appears suitable for the proposed construction based upon geotechnical conditions 

encountered in the test borings, provided the recommendations included within this report are 

implemented. Based on the geotechnical engineering analyses, subsurface exploration, and 

laboratory test results, we recommend supporting the proposed buildings and additions on a 

spread footing foundation system. 

Due to the anticipated seismically-induced settlement and low bearing capacity of the subsurface 

materials, the upper soils should be overexcavated for the entire footprint of the buildings and 

additions to a minimum depth of 2½ feet below the bottom of footings or 4 feet below the existing 

ground, whichever is greater. Geogrid reinforced engineered fill extending to a minimum depth of 

2½ feet below the bottom of foundations should be used to support the building foundation 

systems. Onsite clayey soils may be used as engineered fill materials. 

 

Geotechnical engineering recommendations for foundation systems and other earth connected 

phases of the project are outlined below. The recommendations contained in this report are based 

upon the results of field and laboratory testing (which are presented in Appendices A and B), 

engineering analyses, and our current understanding of the proposed project.  

4.2 Earthwork 

The following presents recommendations for site preparation, excavation, subgrade preparation 

and placement of engineered fills on the project.  The recommendations presented for the design 

and construction of earth supported elements including, foundations, slabs, and pavements, are 

contingent upon following the recommendations outlined in this section. All grading for the 

proposed buildings and additions should incorporate the limits of the proposed construction plus 

a lateral distance of 2½ feet beyond the perimeter of the proposed buildings and additions. 

 

Earthwork on the project should be observed and evaluated by Terracon. The evaluation of 

earthwork should include observation and testing of engineered fill, subgrade preparation, 

foundation bearing soils, and other geotechnical conditions exposed during the construction of 

the project. 

4.2.1 Site Preparation 

Strip and remove existing pavements, concrete flatwork and other deleterious materials from 

proposed building, addition and pavement areas.  This should include the removal of all buried 

concrete slabs, and buried footings that may exist within the area of the proposed construction. 

Exposed surfaces should be free of mounds and depressions which could prevent uniform 

compaction. 
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Demolition of the existing building should include complete removal of all foundation systems and 

remaining underground utilities within the proposed construction area. This should include 

removal of any loose backfill found adjacent to existing foundations. All materials derived from 

the demolition of existing structures and pavements should be removed from the site and not be 

allowed for use as on-site fill. However, if the contractor desires to crush on-site pavements and 

concrete and use it as engineered fill, the crushed materials should be evaluated in accordance 

to section 4.2.3 of the report. 

 

Evidence of underground facilities such as septic tanks, cesspools, and basements, was not 

observed during the site reconnaissance, however such features could be encountered during 

construction. If fill materials, underground facilities, and/or utilities lines are encountered, such 

features should be removed and the excavation thoroughly cleaned prior to backfill placement 

and/or construction. 

4.2.2 Subgrade Preparation 

Due to the anticipated seismically-induced settlement, the upper soils should be overexcavated 

for the entire footprint of the buildings and additions to a minimum depth of 2½ feet below the 

bottom of footings or 4 feet below the existing ground, whichever is greater. As shown in the figure 

below, multi-axial (such as Tensar TX5 or equivalent) geogrid reinforced engineered fill extending 

to a minimum depth of 2½ feet below the bottom of foundations should be used to support the 

building foundation systems. Reinforced engineered fill should be placed beneath the entire 

footprint of the buildings and additions, and should extend horizontally a minimum distance of 2½ 

feet beyond the outside edge of perimeter footings. Two layers of geogrid should be placed at 18-

inch on center with the first geogrid placed on the bottom of the excavation on prepared native 

soils.  This placement schedule will place the top geogrid one-foot below the bottom of the footing.  

 

The over-excavation bottom, once properly cleared, should be scarified to a minimum depth of 

10 inches, moisture conditioned, and compacted per the compaction requirements in Section 

4.2.4. The over-excavation should then be backfilled up to the footing base elevation with 

engineered fill placed in lifts of 8 inches or less in loose thickness and should be moisture 

conditioned and compacted following the recommendations in section 4.2.4 of this report. 
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If new foundations are constructed adjacent to the existing 

foundations, there is a risk that the bearing material could 

become undermined and/or overstressed due to overlapping 

stresses. Provisions should be made during construction to 

prevent undermining or disturbing the soils supporting the 

existing docks foundations. Excavations should not extend 

below an imaginary 1H:1V inclined plane projecting below 

the bottom edge of any adjacent existing foundations as 

shown in the figure. 

 

Subgrade soils beneath exterior slabs, and pavements may be scarified, moisture conditioned, 

and compacted to a minimum depth of 10 inches. The moisture content and compaction of 

subgrade soils should be maintained until slab or pavement construction. 

4.2.3 Fill Materials and Placement 

All fill materials should be inorganic soils free of vegetation, debris, and fragments larger than 

three inches in size.  Pea gravel or other similar non-cementitious, poorly-graded materials should 

not be used as fill or backfill without the prior approval of the geotechnical engineer. 

 

Onsite near surface soils are considered suitable for use as engineered fill beneath the structures. 

 

On-site soils or low volume change imported soils may be used as engineered fill materials in the 

following areas: 

 

 foundation support  foundation backfill 

 interior slab areas  general site grading 

 exterior slab areas  pavement areas 

 

Imported soils should conform to low volume change materials as indicated in the following 

specifications: 

    Percent Finer by Weight 

 Gradation (ASTM C 136) 

3” ......................................................................................................... 100 

No. 4 Sieve ................................................................................. 50 to 100 

No. 200 Sieve ............................................................................... 10 to 40 
 

 Liquid Limit ....................................................................... 30 (max) 
 Plasticity Index ................................................................. 15 (max) 

 Maximum expansive index* .............................................. 20 (max) 

*ASTM D 4829 
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Engineered fill should be placed and compacted in horizontal lifts, using equipment and 

procedures that will produce recommended moisture contents and densities throughout the lift.  

Fill lifts should not exceed ten inches loose thickness. 

4.2.4 Compaction Requirements 

Recommended compaction and moisture content criteria for engineered fill materials are as 

follows: 

 

Material Type and Location 

Per the Modified Proctor Test (ASTM D 1557) 

Minimum 
Compaction 
Requirement  

Range of Moisture Contents for 
Compaction Above Optimum 

Minimum Maximum 

On-site soils or imported materials:    

Beneath foundations:  90% -1% +4% 

Beneath slabs:  90% -1% +4% 

Utility trenches*: 90% -1% +4% 

Beneath pavements: 95% -1% +4% 

Bottom of excavation to receive fill: 90% -1% +4% 

Miscellaneous backfill: 90% -1% +4% 

Aggregate base (beneath pavements): 95% -2% +2% 

* Upper 12 inches should be compacted to 95% within pavement and structural areas. Engineered fill 

should be used in structural areas. 

4.2.5 Grading and Drainage 

Positive drainage should be provided during construction and maintained throughout the life of 

the development. Infiltration of water into utility trenches or foundation excavations should be 

prevented during construction. Planters and other surface features which could retain water in 

areas adjacent to the building or pavements should be sealed or eliminated. In areas where 

sidewalks or paving do not immediately adjoin the structure, we recommend that protective slopes 

be provided with a minimum grade of approximately 5 percent for at least 10 feet from perimeter 

walls.  

 

Backfill against footings, exterior walls, and in utility and sprinkler line trenches should be well 

compacted and free of all construction debris to reduce the possibility of moisture infiltration. We 

recommend a minimum horizontal setback distance of 10 feet from the perimeter of any building 

and the high-water elevation of the nearest storm-water retention basin. 

 

Roof drainage should discharge into splash blocks or extensions when the ground surface 

beneath such features is not protected by exterior slabs or paving. Sprinkler systems and 

landscaped irrigation should not be installed within 5 feet of foundation walls. 
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4.2.6 Exterior Slab Design and Construction 

Exterior slabs-on-grade, exterior architectural features, and utilities founded on, or in backfill may 

experience some movement due to the volume change of the backfill.  To reduce the potential for 

damage caused by movement, we recommend: 

 exterior slabs should be supported directly on subgrade fill with no, or very low 

expansion potential; 

 strict moisture-density control during placement of subgrade fills; 

 maintain proper subgrade moisture until placement of slabs; 

 placement of effective control joints on relatively close centers and isolation joints 

between slabs and other structural elements; 

 provision for adequate drainage in areas adjoining the slabs; 

 using of designs which allow vertical movement between the exterior slabs and 

adjoining structural elements. 

4.2.7 Utility Trenches 

It is anticipated that the on-site soils will provide suitable support for underground utilities and 

piping that may be installed.  Any soft and/or unsuitable material encountered at the bottom of 

excavations should be removed and be replaced with an adequate bedding material. A 

non-expansive granular material with a sand equivalent greater than 30 is recommended for 

bedding and shading of utilities, unless otherwise allowed by the utility manufacturer. 

 

On-site materials are considered suitable for backfill of utility and pipe trenches in non-structural 

areas from one foot above the top of the pipe to the final ground surface, provided the material is 

free of organic matter and deleterious substances. Trench backfill should be mechanically placed 

and compacted as discussed earlier in this report. Compaction of initial lifts should be 

accomplished with hand-operated tampers or other lightweight compactors. Where trenches are 

placed beneath slabs or footings, the backfill should satisfy the gradation and expansion index 

requirements of engineered fill discussed in this report. Flooding or jetting for placement and 

compaction of backfill is not recommended. 

4.2.8 Construction Considerations 

It is anticipated that excavations for the proposed construction can be accomplished with 

conventional earthmoving equipment. On-site soils may pump or become unworkable at high 

water contents. The workability of the subgrade may be affected by precipitation, repetitive 

construction traffic or other factors. Workability may be improved by scarifying and drying. 

Lightweight excavation equipment may be required to reduce subgrade pumping. 

 

At the time of our study, moisture contents of the surface and near-surface native soils ranged 

from about 6 to 16 percent.  Based on these moisture contents, some moisture conditioning may 

be needed for the project. The soils may need to be dried by aeration during dry weather 

conditions, or an additive, such as lime, cement, or kiln dust, may be needed to stabilize the soil. 
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If the construction schedule does not allow for drying by aeration, clay soils may be stabilized 

using triaxial geogrid and coarse aggregate materials.  

 

Groundwater was encountered between the depths of 5 and 7 feet bgs during our field exploration. 

Depending upon depth of excavation and seasonal conditions, groundwater or perched 

groundwater may be encountered in excavations. Pumping from sumps may be utilized to control 

water within excavations. Well points may be required for significant groundwater flow, or where 

excavations penetrate groundwater to a significant depth. 

 

If the exposed soils at the bottom of the excavations have elevated water contents and are 

pumping or yielding during attempts to compact the bottom of the excavation, the bottom of the 

excavations should be overexcavated to a minimum depth of 12 inches, and replaced with 

granular engineered fill.  As an alternative, aggregate materials wrapped (top, bottom and sides) 

with a non-woven geotextile such as Mirafi 140N, or an approved equivalent may be utilized.  The 

crushed aggregate could have a nominal particle size of ¾ to 1 inch. The aggregate layer and the 

geotextile layer are anticipated to create a stable platform beneath the proposed footings and 

overlying backfill materials. 

 

Upon completion of filling and grading, care should be taken to maintain the subgrade moisture 

content prior to construction of floor slabs and pavements.  Construction traffic over the completed 

subgrade should be avoided to the extent practical. The site should also be graded to prevent 

ponding of surface water on the prepared subgrades or in excavations.  If the subgrade should 

become desiccated, saturated, or disturbed, the affected material should be removed or these 

materials should be scarified, moisture conditioned, and recompacted prior to floor slab and 

pavement construction. 

 

The geotechnical engineer should be retained during the construction phase of the project to 

observe earthwork and to perform necessary tests and observations during subgrade preparation, 

proof-rolling, placement and compaction of controlled compacted fills, backfilling of excavations 

to the completed subgrade. 

 

The exposed subgrade and each lift of compacted fill should be tested, evaluated, and reworked, 

as necessary, until approved by the geotechnical engineer’s representative prior to placement of 

additional lifts.  We recommend that each lift of fill be tested for density and moisture content at a 

frequency of one test for every 2,500 square feet of compacted fill in the building areas and 

5,000 square feet in pavement areas.  We recommend one density and moisture content test for 

every 50 linear feet of compacted utility trench backfill.  

 

We recommend that the earthwork portion of this project be completed during extended periods 

of dry weather if possible.  If earthwork is completed during the wet season (typically November 

through April) it may be necessary to take extra precautionary measures to protect subgrade soils.  

Wet season earthwork operations may require additional mitigation measures beyond that which 

would be expected during the drier summer and fall months. This could include diversion of 
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surface runoff around exposed soils and draining of ponded water on the site.  Once subgrades 

are established, it may be necessary to protect the exposed subgrade soils from construction 

traffic.   

 

The individual contractor(s) is responsible for designing and constructing stable, temporary 

excavations as required to maintain stability of both the excavation sides and bottom.  

Excavations should be sloped or shored in the interest of safety following local, and federal 

regulations, including current OSHA excavation and trench safety standards. 

4.3 Foundations 

 

DESCRIPTION RECOMMENDATION 

Foundation Type Conventional Shallow Spread Footings 

Bearing Material 

Geogrid reinforced engineered fill extending to a minimum depth 

of 2½ feet below the bottom of the proposed foundations or 4 feet 

below the existing ground, whichever is greater 

Allowable Bearing Pressure * 
2,000 psf for a maximum footing width of 6 feet 

1,500 psf for a maximum footing width of 8 feet 

Minimum Dimensions Walls: 18 inches; Columns: 24 inches 

Minimum Embedment Depth 

Below Finished Grade 
18 inches  

Total Estimated Settlement 1 inch 

Estimated Differential Settlement ½ inch across 40 feet 

* Due to the soft clay soils encountered onsite, bearing capacity was based on an allowable settlement 

value of 1-inch. Terracon should be contact if larger width foundations are planned onsite. 

 

Typically, the tolerated differential settlement among foundations is on the order of ½ to ¾ of an 

inch in a span of 40 feet.  Such tolerance is based on the column beam connections and should 

be verified by the building structural engineer. The reinforced engineered fill will reduce the 

differential settlement by producing a relatively uniform settlement beneath the footprint of the 

proposed structure. Foundation design should include interconnecting isolated and continuous 

footings with seismic ties (per CBC 1809.13) to improve support and lessen the differential 

settlement. 

 

Footings should be proportioned to reduce differential foundation movement.  Proportioning on 

the basis of equal total settlement is recommended; however, proportioning to relative constant 

dead-load pressure will reduce differential settlement between adjacent footings. Additional 

foundation movements could occur if water, from any source, saturates the foundation soils; 

therefore, proper drainage should be provided during construction and in the final design. 
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Finished grade is defined as the lowest adjacent grade within five feet of the foundation for 

perimeter (or exterior) footings. The allowable foundation bearing pressures apply to dead loads 

plus design live load conditions. The design bearing pressure may be increased by one-third when 

considering total loads that include wind or seismic conditions. The weight of the foundation 

concrete below grade may be neglected in dead load computations. 

 

Foundations should be reinforced as necessary to reduce the potential for distress caused by 

differential foundation movement.  The use of control joints at openings or other discontinuities in 

masonry walls is recommended. 

 

Foundation excavations should be observed by the geotechnical engineer.  If the soil conditions 

encountered differ significantly from those presented in this report, supplemental 

recommendations will be required. 

4.4 Floor Slab  

 

DESCRIPTION RECOMMENDATION 

Interior floor system Slab-on-grade concrete 

Floor slab support 

Geogrid reinforced engineered fill extending to a minimum depth 

of 2½ feet below the bottom of the proposed foundations or 4 feet 

below the existing ground, whichever is greater 

Subbase Minimum 4-inches of Aggregate Base 

Modulus of subgrade reaction 

200 pounds per square inch per inch (psi/in) (The modulus was 

obtained based on estimates obtained from NAVFAC 7.1 design 

charts). This value is for a small loaded area (1 Sq. ft or less) such 

as for forklift wheel loads or point loads and should be adjusted for 

larger loaded areas. 

 

In areas of exposed concrete, control joints should be saw cut into the slab after concrete 

placement in accordance with ACI Design Manual, Section 302.1R-37 8.3.12 (tooled control joints 

are not recommended). Additionally, dowels should be placed at the location of proposed 

construction joints. To control the width of cracking (should it occur) continuous slab reinforcement 

should be considered in exposed concrete slabs. 

 

The use of a vapor retarder or barrier should be considered beneath concrete slabs on grade that 

will be covered with wood, tile, carpet or other moisture sensitive or impervious coverings, or when 

the slab will support equipment sensitive to moisture. When conditions warrant the use of a vapor 

retarder, the slab designer and slab contractor should refer to ACI 302 and ACI 360 for procedures 

and cautions regarding the use and placement of a vapor retarder/barrier. 
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4.5 Lateral Earth Pressures  

For engineered fill comprised of on-site clay soils above any free water surface, recommended 

equivalent fluid pressures for unrestrained foundation elements are: 

 

ITEM VALUE1 

Active Case 43 psf/ft 

Passive Case 300 psf/ft 

At-Rest Case 64 psf/ft 

Coefficient of friction 0.30 

1Note: The values are based on on-site clay soils used as backfill. 

 

The lateral earth pressures herein do not include any factor of safety and are not applicable for 

submerged soils/hydrostatic loading. Additional recommendations may be necessary if such 

conditions are to be included in the design. 

 

Fill against foundation and retaining walls should be compacted to densities specified in the 

Earthwork section of this report. Compaction of each lift adjacent to walls should be accomplished 

with hand-operated tampers or other lightweight compactors.  

4.6 Pavements 

4.6.1 Design Recommendations 

An estimated design R-Value was used to calculate the asphalt concrete pavement thickness 

sections and the portland cement concrete pavement sections. R-value testing should be 

completed prior to pavement construction to verify the design R-value. 

 

Assuming the pavement subgrades will be prepared as recommended within this report, the 

following pavement sections should be considered minimums for this project for the traffic indices 

assumed in the table below.  As more specific traffic information becomes available, we should 

be contacted to reevaluate the pavement calculations. 

 

 

Recommended Pavement Section Thickness (inches)* 

Light (Automobile) Parking 

Assumed Traffic Index (TI) = 4.5 

On-site Driveways and  

Delivery Areas Assumed TI = 5.5 

Section I 

Portland Cement Concrete 

(600 psi Flexural Strength) 

5.0-inches PCC over 4-inches 
Class II Aggregate Base  

6.0-inches PCC over 4-inches  
Class II Aggregate Base 

Section II 

Asphaltic Concrete 

3-inches AC over 6-inches  
Class II Aggregate Base  

3-inches AC over 9-inches  
Class II Aggregate Base  

* All materials should meet the CALTRANS Standard Specifications for Highway Construction. 
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All pavements should be supported on a minimum of 10 inches of scarified, moisture conditioned, 

and compacted materials. These pavement sections are considered minimal sections based upon 

the expected traffic and the existing subgrade conditions. However, they are expected to function 

with periodic maintenance and overlays if good drainage is provided and maintained.   

 

Subsequent to clearing, grubbing, and removal of topsoil, subgrade soils beneath all pavements 

should be scarified, moisture conditioned, and compacted to a minimum depth of 10 inches. All 

materials should meet the CALTRANS Standard Specifications for Highway Construction. 

Aggregate base materials should meet the gradation and quality requirement of Class 2 

Aggregate Base (¾ inch maximum) in Caltrans Standard Specifications, latest edition, Sections 

25 through 29.   

 

All concrete for rigid pavements should have a minimum flexural strength of 600 psi (4,250 psi 

Compressive Strength), and be placed with a maximum slump of four inches. Proper joint spacing 

will also be required to prevent excessive slab curling and shrinkage cracking. All joints should be 

sealed to prevent entry of foreign material and dowelled where necessary for load transfer. 

 

4.6.2 Construction Considerations 

Materials and construction of pavements for the project should be in accordance with the 

requirements and specifications of the State of California Department of Transportation, or other 

approved local governing specifications. 

 

Base course or pavement materials should not be placed when the surface is wet.  Surface 

drainage should be provided away from the edge of paved areas to minimize lateral moisture 

transmission into the subgrade. 

 

Preventative maintenance should be planned and provided for through an on-going pavement 

management program in order to enhance future pavement performance. Preventative 

maintenance activities are intended to slow the rate of pavement deterioration, and to preserve 

the pavement investment. 

 

Preventative maintenance consists of both localized maintenance (e.g. crack sealing and 

patching) and global maintenance (e.g. surface sealing).  Preventative maintenance is usually the 

first priority when implementing a planned pavement maintenance program and provides the 

highest return on investment for pavements. 
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5.0 GENERAL COMMENTS 

Terracon should be retained to review the final design plans and specifications so comments can 

be made regarding interpretation and implementation of our geotechnical recommendations in 

the design and specifications. Terracon also should be retained to provide observation and testing 

services during grading, excavation, foundation construction and other earth-related construction 

phases of the project. 

 

The analysis and recommendations presented in this report are based upon the data obtained 

from the borings performed at the indicated locations and from other information discussed in this 

report.  This report does not reflect variations that may occur between borings, across the site, or 

due to the modifying effects of construction or weather.  The nature and extent of such variations 

may not become evident until during or after construction.  If variations appear, we should be 

immediately notified so that further evaluation and supplemental recommendations can be 

provided.  

 

The scope of services for this project does not include either specifically or by implication any 

environmental or biological (e.g., mold, fungi, bacteria) assessment of the site or identification or 

prevention of pollutants, hazardous materials or conditions.  If the owner is concerned about the 

potential for such contamination or pollution, other studies should be undertaken. 

 

This report has been prepared for the exclusive use of our client for specific application to the 

project discussed and has been prepared in accordance with generally accepted geotechnical 

engineering practices.  No warranties, either express or implied, are intended or made.  Site 

safety, excavation support, and dewatering requirements are the responsibility of others.  In the 

event that changes in the nature, design, or location of the project as outlined in this report are 

planned, the conclusions and recommendations contained in this report shall not be considered 

valid unless Terracon reviews the changes and either verifies or modifies the conclusions of this 

report in writing. 
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Exhibit A-3 

Field Exploration Description 

 

A total of five (5) test borings were drilled at the site on May 5, 2017.  The borings were drilled to 

approximate depth ranging between 21½ and 51½ feet bgs at the approximate locations shown 

on the attached Boring Location Diagram, Exhibit A-2. Test borings were advanced with a truck-

mounted B-61 drill rig utilizing 6-inch diameter hollow-stem augers.  

 

The borings were located in the field by using the proposed site plan, aerial photographs of the 

site, and hand held GPS device. The accuracy of boring locations should only be assumed to the 

level implied by the method used. 

 

Continuous lithologic logs of the borings were recorded by the field engineer during the drilling 

operations.  At selected intervals, samples of the subsurface materials were taken by driving split-

spoon or ring-barrel samplers.  Bulk samples of subsurface materials were also obtained. 

Groundwater conditions were evaluated in the borings at the time of site exploration. 

 

Penetration resistance measurements were obtained by driving the split-spoon and ring-barrel 

samplers into the subsurface materials with a 140-pound automatic hammer falling 30 inches.  

The penetration resistance value is a useful index in estimating the consistency or relative density 

of materials encountered. 

 

An automatic hammer was used to advance the split-barrel sampler in the borings performed on 

this site.  A significantly greater efficiency is achieved with the automatic hammer compared to 

the conventional safety hammer operated with a cathead and rope.  This higher efficiency has an 

appreciable effect on the SPT-N value.  The effect of the automatic hammer's efficiency has been 

considered in the interpretation and analysis of the subsurface information for this report. 

 

The samples were tagged for identification, sealed to reduce moisture loss, and taken to our 

laboratory for further examination, testing, and classification.  Information provided on the boring logs 

attached to this report includes soil descriptions, consistency evaluations, boring depths, sampling 

intervals, and groundwater conditions.  The borings were backfilled with auger cuttings prior to the 

drill crew leaving the site. 
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Notes:
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See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  4 Stars Cinemas Expansion and New
Restaurants

1421 Edinger Ave Ste C
Tustin, CA

While drilling

WATER LEVEL OBSERVATIONS



4-6-7
N=13

2-1-2
N=3

3-4-7
N=11

WOH-3-7

30.0

35.0

LEAN CLAY WITH SAND (CL), soft, brown
(continued)

stiff

CLAYEY SAND (SC), very loose, gray

SANDY LEAN CLAY (CL), stiff, gray

39

54

G
R

A
P

H
IC

 L
O

G

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.

T
H

IS
 B

O
R

IN
G

 L
O

G
 IS

 N
O

T
 V

A
LI

D
 IF

 S
E

P
A

R
A

T
E

D
 F

R
O

M
 O

R
IG

IN
A

L 
R

E
P

O
R

T
. 

   
G

E
O

 S
M

A
R

T
 L

O
G

-N
O

 W
E

LL
  6

0
17

50
8

8 
B

O
R

IN
G

 L
O

G
S

.G
P

J 
 T

E
R

R
A

C
O

N
20

15
.G

D
T

  6
/5

/1
7

STRENGTH TEST

F
IE

LD
 T

E
S

T
R

E
S

U
LT

S

DEPTH

LOCATION

Latitude: 33.7868°    Longitude:  -118.0297°

See Exhibit A-2

T
E

S
T

 T
Y

P
E

C
O

M
P

R
E

S
S

IV
E

S
T

R
E

N
G

T
H

(t
sf

)

S
T

R
A

IN
 (

%
)

P
E

R
C

E
N

T
 F

IN
E

S

W
A

T
E

R
C

O
N

T
E

N
T

 (
%

)

D
R

Y
 U

N
IT

W
E

IG
H

T
 (

pc
f)

LL-PL-PI

ATTERBERG
LIMITS

S
A

M
P

LE
 T

Y
P

E

W
A

T
E

R
 L

E
V

E
L

O
B

S
E

R
V

A
T

IO
N

S

D
E

P
T

H
 (

F
t.)

25

30

35

40

E
X

P
A

N
S

IO
N

 IN
D

E
X

                    12101-12111 Valley View Street
                    Garden Grove, California
SITE:

Page 2 of 3

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with soil cuttings upon completion.
Sealed with bituminous cold patch at surface.

Notes:

Project No.: 60175088

Drill Rig: B-61

Boring Started: 5/5/2017

BORING LOG NO. B-1
Cinema Management, Inc.CLIENT:
Playa Del Rey, California

Driller: Cal Pac

Boring Completed: 5/5/2017

Exhibit: A-4

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  4 Stars Cinemas Expansion and New
Restaurants

1421 Edinger Ave Ste C
Tustin, CA

While drilling

WATER LEVEL OBSERVATIONS



WOH-3-7

3-5-4
N=9

45.0

51.5

SANDY LEAN CLAY (CL), stiff, gray
(continued)

CLAYEY SAND (SC), loose, gray

Boring Terminated at 51.5 Feet

36

41

G
R

A
P

H
IC

 L
O

G

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.

T
H

IS
 B

O
R

IN
G

 L
O

G
 IS

 N
O

T
 V

A
LI

D
 IF

 S
E

P
A

R
A

T
E

D
 F

R
O

M
 O

R
IG

IN
A

L 
R

E
P

O
R

T
. 

   
G

E
O

 S
M

A
R

T
 L

O
G

-N
O

 W
E

LL
  6

0
17

50
8

8 
B

O
R

IN
G

 L
O

G
S

.G
P

J 
 T

E
R

R
A

C
O

N
20

15
.G

D
T

  6
/5

/1
7

STRENGTH TEST

F
IE

LD
 T

E
S

T
R

E
S

U
LT

S

DEPTH

LOCATION

Latitude: 33.7868°    Longitude:  -118.0297°

See Exhibit A-2

T
E

S
T

 T
Y

P
E

C
O

M
P

R
E

S
S

IV
E

S
T

R
E

N
G

T
H

(t
sf

)

S
T

R
A

IN
 (

%
)

P
E

R
C

E
N

T
 F

IN
E

S

W
A

T
E

R
C

O
N

T
E

N
T

 (
%

)

D
R

Y
 U

N
IT

W
E

IG
H

T
 (

pc
f)

LL-PL-PI

ATTERBERG
LIMITS

S
A

M
P

LE
 T

Y
P

E

W
A

T
E

R
 L

E
V

E
L

O
B

S
E

R
V

A
T

IO
N

S

D
E

P
T

H
 (

F
t.)

45

50

E
X

P
A

N
S

IO
N

 IN
D

E
X

                    12101-12111 Valley View Street
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SITE:

Page 3 of 3

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with soil cuttings upon completion.
Sealed with bituminous cold patch at surface.

Notes:

Project No.: 60175088

Drill Rig: B-61

Boring Started: 5/5/2017

BORING LOG NO. B-1
Cinema Management, Inc.CLIENT:
Playa Del Rey, California

Driller: Cal Pac

Boring Completed: 5/5/2017

Exhibit: A-4

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  4 Stars Cinemas Expansion and New
Restaurants

1421 Edinger Ave Ste C
Tustin, CA

While drilling

WATER LEVEL OBSERVATIONS
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5-8-15

3-3-4
N=7

WOH-3-3

1-WOH-WOH

2-5-6

0.3

10.0

21.5

ASPHALT, 3 inches
SANDY LEAN CLAY (CL), brown, trace gravel

medium stiff to stiff

very stiff

medium stiff

LEAN CLAY WITH SAND (CL), medium stiff

very soft

stiff

Boring Terminated at 21.5 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    12101-12111 Valley View Street
                    Garden Grove, California
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with soil cuttings upon completion.
Sealed with bituminous cold patch at surface.

Notes:

Project No.: 60175088

Drill Rig: B-61

Boring Started: 5/5/2017

BORING LOG NO. B-2
Cinema Management, Inc.CLIENT:
Playa Del Rey, California

Driller: Cal Pac

Boring Completed: 5/5/2017

Exhibit: A-5

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  4 Stars Cinemas Expansion and New
Restaurants

1421 Edinger Ave Ste C
Tustin, CA

While drilling

At completion of drilling

WATER LEVEL OBSERVATIONS



7-15-12

WOH-1-2

2-3-4

1-WOH-WOH

3-5-6

WOH-1-3

0.3

2.5

15.0

21.5

ASPHALT, 3 inches
SANDY SILTY CLAY (CL-ML), brown

SANDY LEAN CLAY (CL), very stiff

soft

medium stiff

very soft

LEAN CLAY WITH SAND (CL), stiff

soft to medium stiff

Boring Terminated at 21.5 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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See Exhibit A-2
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                    Garden Grove, California
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with soil cuttings upon completion.
Sealed with bituminous cold patch at surface.

Notes:

Project No.: 60175088

Drill Rig: B-61

Boring Started: 5/5/2017

BORING LOG NO. B-3
Cinema Management, Inc.CLIENT:
Playa Del Rey, California

Driller: Cal Pac

Boring Completed: 5/5/2017

Exhibit: A-6

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  4 Stars Cinemas Expansion and New
Restaurants

1421 Edinger Ave Ste C
Tustin, CA

While drilling

At completion of drilling

WATER LEVEL OBSERVATIONS



2-2-1
N=3

WOH-WOH-1

WOH-1-1

WOH-2-2

WOH-1-2

WOH-1-1

0.3 ASPHALT, 4 inches
LEAN CLAY WITH SAND (CL), brown

soft

very soft

soft
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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See Exhibit A-2
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                    12101-12111 Valley View Street
                    Garden Grove, California
SITE:

Page 1 of 3

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with soil cuttings upon completion.
Sealed with bituminous cold patch at surface.

Notes:

Project No.: 60175088

Drill Rig: B-61

Boring Started: 5/5/2017

BORING LOG NO. B-4
Cinema Management, Inc.CLIENT:
Playa Del Rey, California

Driller: Cal Pac

Boring Completed: 5/5/2017

Exhibit: A-7

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  4 Stars Cinemas Expansion and New
Restaurants

1421 Edinger Ave Ste C
Tustin, CA

While drilling

At completion of drilling

WATER LEVEL OBSERVATIONS



3-5-6
N=11

WOH-3-4

3-4-5
N=9

5-9-13
N=22

40.0

LEAN CLAY WITH SAND (CL), brown
(continued)

stiff

medium stiff, More sandy, gray

stiff

CLAYEY SAND (SC), medium dense, gray
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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See Exhibit A-2
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                    12101-12111 Valley View Street
                    Garden Grove, California
SITE:

Page 2 of 3

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with soil cuttings upon completion.
Sealed with bituminous cold patch at surface.

Notes:

Project No.: 60175088

Drill Rig: B-61

Boring Started: 5/5/2017

BORING LOG NO. B-4
Cinema Management, Inc.CLIENT:
Playa Del Rey, California

Driller: Cal Pac

Boring Completed: 5/5/2017

Exhibit: A-7

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  4 Stars Cinemas Expansion and New
Restaurants

1421 Edinger Ave Ste C
Tustin, CA

While drilling

At completion of drilling

WATER LEVEL OBSERVATIONS



1-6-11
N=17

5-3-4
N=7

51.5

CLAYEY SAND (SC), medium dense, gray
(continued)

brown

loose

Boring Terminated at 51.5 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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See Exhibit A-2
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                    12101-12111 Valley View Street
                    Garden Grove, California
SITE:

Page 3 of 3

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with soil cuttings upon completion.
Sealed with bituminous cold patch at surface.

Notes:

Project No.: 60175088

Drill Rig: B-61

Boring Started: 5/5/2017

BORING LOG NO. B-4
Cinema Management, Inc.CLIENT:
Playa Del Rey, California

Driller: Cal Pac

Boring Completed: 5/5/2017

Exhibit: A-7

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  4 Stars Cinemas Expansion and New
Restaurants

1421 Edinger Ave Ste C
Tustin, CA

While drilling

At completion of drilling

WATER LEVEL OBSERVATIONS



4-8-10

4-3-3

WOH--WOH-1

1-2-3

1-WOH-WOH

WOH-1-2

0.3

2.5

6.5

10.0

21.5

ASPHALT, 4 inches
SILTY CLAYEY SAND (SC-SM), brown, moist

SANDY SILT (ML), very stiff, brown to dark
brown
Light brown to tan, moist

medium stiff

SANDY LEAN CLAY (CL), brown to gray, wet

LEAN CLAY WITH SAND (CL), medium stiff,
brown, wet

very soft

soft

Boring Terminated at 21.5 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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See Exhibit A-2
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                    12101-12111 Valley View Street
                    Garden Grove, California
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with soil cuttings upon completion.
Sealed with bituminous cold patch at surface.

Notes:

Project No.: 60175088

Drill Rig: B-61

Boring Started: 5/5/2017

BORING LOG NO. B-5
Cinema Management, Inc.CLIENT:
Playa Del Rey, California

Driller: Cal Pac

Boring Completed: 5/5/2017

Exhibit: A-8

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  4 Stars Cinemas Expansion and New
Restaurants

1421 Edinger Ave Ste C
Tustin, CA

While drilling

At completion of drilling

WATER LEVEL OBSERVATIONS



 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 

LABORATORY TESTING 



Geotechnical Engineering Report   
4 Stars Cinemas Expansion and New Restaurants ■ Garden Grove, California 
June 5, 2017 ■ Terracon Project No. 60175088 
 

  Exhibit B-1 

Laboratory Testing 

 

Samples retrieved during the field exploration were taken to the laboratory for further observation 

by the project geotechnical engineer and were classified in accordance with the Unified Soil 

Classification System (USCS) described in Appendix C.  At that time, the field descriptions were 

confirmed or modified as necessary and an applicable laboratory testing program was formulated 

to determine engineering properties of the subsurface materials.   

 

Laboratory tests were conducted on selected soil samples and the test results are presented in 

this appendix. The laboratory test results were used for the geotechnical engineering analyses, 

and the development of foundation and earthwork recommendations. Laboratory tests were 

performed in general accordance with the applicable ASTM, local or other accepted standards. 

 

Selected soil samples obtained from the site were tested for the following engineering properties: 

 

 ASTM D7263 Dry Density   ASTM D2216 Moisture Content 

 CT422 Chloride Content  CT417 Soluble Sulfates 

 CT643 pH  CT643 Minimum Resistivity 

 ASTM D4318 Atterberg Limits   ASTM C136 Percent Passing #200 Sieve 

 ASTM 4829 Expansion Index  ASTM D4546 Collapse/Swell Potential 

Procedural standards noted above are for reference to methodology in general. In some cases 

variations to methods are applied as a result of local practice or professional judgment. 
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SWELL CONSOLIDATION TEST
ASTM D4546

NOTES: Water added at 2,000 psf.

PROJECT NUMBER:  60175088
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                Playa Del Rey, California
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Project Number:

Service Date: 

Report Date:

Task:

Client

Date Received:

B-2

8.65

0.02

Nil

+590

1921

175

1358

Analyzed By: 

CHEMICAL LABORATORY TEST REPORT

Kurt D. Ergun 

pH Analysis, AWWA 4500 H

Water Soluble Sulfate (SO4), AWWA 4500 E 

(percent %) 

Sulfides, AWWA 4500-S D, (mg/kg)

Red-Ox, AWWA 2580, (mV)

Total Salts, AWWA 2510, (mg/kg)

Chlorides, AWWA 4500 Cl B, (mg/kg)

Resistivity, ASTM G-57, (ohm-cm) 

4 Stars: Garden Grove

05/24/17

750 Pilot Road, Suite F

Las Vegas, Nevada  89119

(702) 597-9393

Project

 

Lab No.: 17-0477

Sample Number

Sample Location 

Sample Depth (ft.) 

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods.  This report is exclusively for the use of the client 

indicated above and shall not be reproduced except in full without the written consent of our company.  Test results transmitted herein are only applicable to 

the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

60175088

Terracon (60)Sample Submitted By: 5/17/2017

Results of Corrosion Analysis
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GRAIN SIZE TERMINOLOGYRELATIVE PROPORTIONS OF SAND AND GRAVEL

Trace
With
Modifier

Standard Penetration or
N-Value

Blows/Ft.

Descriptive Term
(Consistency)

Loose

Very Stiff

Exhibit C-1

Standard Penetration or
N-Value

Blows/Ft.

Ring Sampler
Blows/Ft.

Ring Sampler
Blows/Ft.

Medium Dense

Dense

Very Dense

0 - 1 < 3

4 - 9 2 - 4 3 - 4

Medium-Stiff 5 - 9

30 - 50

W
A

T
E

R
 L

E
V

E
L

Auger Shelby Tube Split Spoon

Rock
Core

8 - 15

PLASTICITY DESCRIPTION

Term

< 15
15 - 29
> 30

Descriptive Term(s)
of other constituents

Water Initially
Encountered

Water Level After a
Specified Period of Time

Major Component
of Sample

Percent of
Dry Weight

Hard

Very Loose 0 - 3 0 - 6 Very Soft

7 - 18 Soft

10 - 29 19 - 58

59 - 98 Stiff

less than 500

500 to 1,000

1,000 to 2,000

Macro
Core

2,000 to 4,000

4,000 to 8,000> 99

LOCATION AND ELEVATION NOTES

S
A

M
P

L
IN

G

F
IE

L
D

 T
E

S
T

S

DESCRIPTION OF SYMBOLS AND ABBREVIATIONS

Descriptive Term
(Density)

Non-plastic
Low
Medium
High

Boulders
Cobbles
Gravel
Sand
Silt or Clay

10 - 18

> 50 15 - 30 19 - 42

> 30 > 42

_

CONSISTENCY OF FINE-GRAINED SOILS

Hand Penetrometer

Torvane

Standard Penetration
Test (blows per foot)

N value

Photo-Ionization Detector

Organic Vapor Analyzer

(HP)

(T)

(b/f)

N

(PID)

(OVA)

DESCRIPTIVE SOIL CLASSIFICATION

> 8,000

Unless otherwise noted, Latitude and Longitude are approximately determined using a hand-held GPS device. The accuracy
of such devices is variable. Surface elevation data annotated with +/- indicates that no actual topographical survey was
conducted to confirm the surface elevation. Instead, the surface elevation was approximately determined from topographic
maps of the area.

Soil classification is based on the Unified Soil Classification System. Coarse Grained Soils have more than 50% of their dry
weight retained on a #200 sieve; their principal descriptors are: boulders, cobbles, gravel or sand. Fine Grained Soils have
less than 50% of their dry weight retained on a #200 sieve; they are principally described as clays if they are plastic, and
silts if they are slightly plastic or non-plastic. Major constituents may be added as modifiers and minor constituents may be
added according to the relative proportions based on grain size. In addition to gradation, coarse-grained soils are defined
on the basis of their in-place relative density and fine-grained soils on the basis of their consistency.

Plasticity Index

0
1 - 10
11 - 30

> 30

RELATIVE PROPORTIONS OF FINES

Descriptive Term(s)
of other constituents

Percent of
Dry Weight

< 5
5 - 12
> 12

RELATIVE DENSITY OF COARSE-GRAINED SOILS

Particle Size

Over 12 in. (300 mm)
12 in. to 3 in. (300mm to 75mm)
3 in. to #4 sieve (75mm to 4.75 mm)
#4 to #200 sieve (4.75mm to 0.075mm
Passing #200 sieve (0.075mm)

S
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G

T
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 T
E

R
M

S Unconfined Compressive
Strength, Qu, psf

4 - 8

GENERAL NOTES

Modified
California

Ring Sampler

Grab
Sample

Modified
Dames & Moore
Ring Sampler

No
Recovery

Water levels indicated on the soil boring
logs are the levels measured in the
borehole at the times indicated.
Groundwater level variations will occur
over time. In low permeability soils,
accurate determination of groundwater
levels is not possible with short term
water level observations.

(More than 50% retained on No. 200 sieve.)
Density determined by Standard Penetration Resistance

Includes gravels and sands.

(50% or more passing the No. 200 sieve.)
Consistency determined by laboratory shear strength testing, field

visual-manual procedures or standard penetration resistance
Includes silts and clays.

fabuhamdan
Typewritten Text
(WOH)   Weight of Hammer

fabuhamdan
Typewritten Text

fabuhamdan
Typewritten Text

fabuhamdan
Typewritten Text



Exhibit C-2 

UNIFIED SOIL CLASSIFICATION SYSTEM 

Criteria for Assigning Group Symbols and Group Names Using Laboratory Tests A 
Soil Classification 

Group 
Symbol Group Name B 

Coarse Grained Soils: 
More than 50% retained 
on No. 200 sieve 

Gravels: 
More than 50% of 
coarse fraction retained 
on No. 4 sieve 

Clean Gravels: 
Less than 5% fines C 

Cu  4 and 1  Cc  3 E GW Well-graded gravel F 

Cu  4 and/or 1  Cc  3 E GP Poorly graded gravel F 

Gravels with Fines: 
More than 12% fines C 

Fines classify as ML or MH GM Silty gravel F,G,H 

Fines classify as CL or CH GC Clayey gravel F,G,H 

Sands: 
50% or more of coarse 
fraction passes No. 4 
sieve 

Clean Sands: 
Less than 5% fines D 

Cu  6 and 1  Cc  3 E SW Well-graded sand I 

Cu  6 and/or 1  Cc  3 E SP Poorly graded sand I 

Sands with Fines: 
More than 12% fines D 

Fines classify as ML or MH SM Silty sand G,H,I 

Fines classify as CL or CH SC Clayey sand G,H,I 

Fine-Grained Soils: 
50% or more passes the 
No. 200 sieve 

Silts and Clays: 
Liquid limit less than 50 

Inorganic: 
PI  7 and plots on or above “A” line J CL Lean clay K,L,M 

PI  4 or plots below “A” line J ML Silt K,L,M 

Organic: 
Liquid limit - oven dried 

 0.75 OL 
Organic clay K,L,M,N 

Liquid limit - not dried Organic silt K,L,M,O 

Silts and Clays: 
Liquid limit 50 or more 

Inorganic: 
PI plots on or above “A” line CH Fat clay K,L,M 

PI plots below “A” line MH Elastic Silt K,L,M 

Organic: 
Liquid limit - oven dried 

 0.75 OH 
Organic clay K,L,M,P 

Liquid limit - not dried Organic silt K,L,M,Q 

Highly organic soils: Primarily organic matter, dark in color, and organic odor PT Peat 
 

A Based on the material passing the 3-inch (75-mm) sieve 
B If field sample contained cobbles or boulders, or both, add “with cobbles 

or boulders, or both” to group name. 
C Gravels with 5 to 12% fines require dual symbols:  GW-GM well-graded 

gravel with silt, GW-GC well-graded gravel with clay, GP-GM poorly 
graded gravel with silt, GP-GC poorly graded gravel with clay. 

D Sands with 5 to 12% fines require dual symbols:  SW-SM well-graded 
sand with silt, SW-SC well-graded sand with clay, SP-SM poorly graded 
sand with silt, SP-SC poorly graded sand with clay 

E Cu = D60/D10     Cc = 

6010

2

30

DxD

)(D
 

F If soil contains  15% sand, add “with sand” to group name. 
G If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM. 

 

H If fines are organic, add “with organic fines” to group name. 
I If soil contains  15% gravel, add “with gravel” to group name. 
J If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay. 
K If soil contains 15 to 29% plus No. 200, add “with sand” or “with gravel,” 

whichever is predominant. 
L If soil contains  30% plus No. 200 predominantly sand, add “sandy” to 

group name. 
M If soil contains  30% plus No. 200, predominantly gravel, add 

“gravelly” to group name. 
N PI  4 and plots on or above “A” line. 
O PI  4 or plots below “A” line. 
P PI plots on or above “A” line. 
Q PI plots below “A” line. 
 

 

 
  















 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX D 

LIQUEFACTION ANALYSIS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





B1.sum

************************************************************************************
*******************
                                          LIQUEFACTION ANALYSIS SUMMARY

                                         Copyright by CivilTech Software
                                            www.civiltechsoftware.com

************************************************************************************
*******************

Font: Courier New, Regular, Size 8 is recommended for this report.
Licensed to , 6/2/2017 12:00:49 PM

Input File Name: N:\Projects\2017\60175088\Working
Files\Calculations-Analyses\B1.liq

Title:  4 Stars Cinemas Expansion and New Restaurants
Subtitle:  60175088

Surface Elev.=
Hole No.=B-1
Depth of Hole= 50.00 ft
Water Table during Earthquake= 4.50 ft
Water Table during In-Situ Testing= 7.00 ft
Max. Acceleration= 0.49 g
Earthquake Magnitude= 6.51

 Input Data:
Surface Elev.=
Hole No.=B-1
Depth of Hole=50.00 ft
Water Table during Earthquake= 4.50 ft
Water Table during In-Situ Testing= 7.00 ft
Max. Acceleration=0.49 g
Earthquake Magnitude=6.51
No-Liquefiable Soils:   CL, OL are Non-Liq. Soil

1. SPT or BPT Calculation.
2. Settlement Analysis Method: Tokimatsu, M-correction
3. Fines Correction for Liquefaction: Modify Stark/Olson
4. Fine Correction for Settlement: During Liquefaction*
5. Settlement Calculation in: All zones*
6. Hammer Energy Ratio,                                   Ce = 1.25
7. Borehole Diameter,                                         Cb= 1.15
8. Sampling Method,                                          Cs= 1.2
9. User request factor of safety (apply to CSR) ,   User= 1.3
   Plot two CSR (fs1=User, fs2=1)
10. Use Curve Smoothing: Yes*
* Recommended Options
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In-Situ Test Data:
Depth SPT gamma Fines
ft pcf %
____________________________________
5.00 6.00 120.00 NoLiq
7.50 6.00 120.00 NoLiq
10.00 3.00 120.00 NoLiq
15.00 3.00 120.00 NoLiq
20.00 4.00 120.00 NoLiq
25.00 13.00 120.00 NoLiq
30.00 3.00 120.00 39.00
35.00 11.00 120.00 NoLiq
40.00 10.00 120.00 NoLiq
45.00 10.00 120.00 36.00
50.00 9.00 120.00 41.00
____________________________________

Output Results:
Settlement of Saturated Sands=1.38 in.
Settlement of Unsaturated Sands=0.00 in.
Total Settlement of Saturated and Unsaturated Sands=1.38 in.
Differential Settlement=0.690 to 0.911 in.

Depth CRRm CSRfs F.S. S_sat. S_dry S_all
ft in. in. in.
_______________________________________________________
5.00 2.00 0.43 5.00 1.38 0.00 1.38
6.00 2.00 0.47 5.00 1.38 0.00 1.38
7.00 2.00 0.50 5.00 1.38 0.00 1.38
8.00 2.00 0.53 5.00 1.38 0.00 1.38
9.00 2.00 0.55 5.00 1.38 0.00 1.38
10.00 2.00 0.57 5.00 1.38 0.00 1.38
11.00 2.00 0.58 5.00 1.38 0.00 1.38
12.00 2.00 0.60 5.00 1.38 0.00 1.38
13.00 2.00 0.61 5.00 1.38 0.00 1.38
14.00 2.00 0.62 5.00 1.38 0.00 1.38
15.00 2.00 0.63 5.00 1.38 0.00 1.38
16.00 2.00 0.64 5.00 1.38 0.00 1.38
17.00 2.00 0.64 5.00 1.38 0.00 1.38
18.00 2.00 0.65 5.00 1.38 0.00 1.38
19.00 2.00 0.66 5.00 1.38 0.00 1.38
20.00 2.00 0.66 5.00 1.38 0.00 1.38
21.00 2.00 0.67 5.00 1.38 0.00 1.38
22.00 2.00 0.67 5.00 1.38 0.00 1.38
23.00 2.00 0.67 5.00 1.38 0.00 1.38
24.00 2.00 0.68 5.00 1.38 0.00 1.38
25.00 2.00 0.68 5.00 1.38 0.00 1.38
26.00 2.00 0.68 5.00 1.38 0.00 1.38
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27.00 2.00 0.68 5.00 1.38 0.00 1.38
28.00 2.00 0.69 5.00 1.38 0.00 1.38
29.00 2.00 0.69 5.00 1.38 0.00 1.38
30.00 2.00 0.69 5.00 1.38 0.00 1.38
31.00 0.29 0.69 0.43* 1.17 0.00 1.17
32.00 0.39 0.68 0.57* 1.00 0.00 1.00
33.00 0.63 0.68 0.92* 0.88 0.00 0.88
34.00 2.87 0.68 4.24 0.83 0.00 0.83
35.00 2.87 0.67 4.27 0.83 0.00 0.83
36.00 2.00 0.67 5.00 0.83 0.00 0.83
37.00 2.00 0.67 5.00 0.83 0.00 0.83
38.00 2.00 0.66 5.00 0.83 0.00 0.83
39.00 2.00 0.66 5.00 0.83 0.00 0.83
40.00 2.00 0.65 5.00 0.83 0.00 0.83
41.00 2.00 0.65 5.00 0.83 0.00 0.83
42.00 2.00 0.64 5.00 0.83 0.00 0.83
43.00 2.00 0.64 5.00 0.83 0.00 0.83
44.00 2.00 0.63 5.00 0.83 0.00 0.83
45.00 2.00 0.63 5.00 0.83 0.00 0.83
46.00 0.34 0.62 0.54* 0.67 0.00 0.67
47.00 0.34 0.62 0.54* 0.51 0.00 0.51
48.00 0.33 0.61 0.54* 0.34 0.00 0.34
49.00 0.33 0.61 0.55* 0.17 0.00 0.17
50.00 0.33 0.60 0.55* 0.00 0.00 0.00
_______________________________________________________
* F.S.<1, Liquefaction Potential Zone
(F.S. is limited to 5, CRR is limited to 2, CSR is limited to 2)

Units: Unit: qc, fs, Stress or Pressure = atm (1.0581tsf); Unit Weight =
pcf; Depth = ft; Settlement = in.

____________________________________________________________________________________
1 atm (atmosphere) = 1 tsf (ton/ft2)
CRRm Cyclic resistance ratio from soils
CSRsf Cyclic stress ratio induced by a given earthquake (with user

request factor of safety)
F.S. Factor of Safety against liquefaction, F.S.=CRRm/CSRsf
S_sat Settlement from saturated sands
S_dry Settlement from Unsaturated Sands
S_all Total Settlement from Saturated and Unsaturated Sands
NoLiq No-Liquefy Soils

Page 3





B4.sum

************************************************************************************
*******************
                                          LIQUEFACTION ANALYSIS SUMMARY

                                         Copyright by CivilTech Software
                                            www.civiltechsoftware.com

************************************************************************************
*******************

Font: Courier New, Regular, Size 8 is recommended for this report.
Licensed to , 6/2/2017 12:01:13 PM

Input File Name: N:\Projects\2017\60175088\Working
Files\Calculations-Analyses\B4.liq

Title:  4 Stars Cinemas Expansion and New Restaurants
Subtitle:  60175088

Surface Elev.=
Hole No.=B-4
Depth of Hole= 50.00 ft
Water Table during Earthquake= 4.50 ft
Water Table during In-Situ Testing= 5.00 ft
Max. Acceleration= 0.49 g
Earthquake Magnitude= 6.51

 Input Data:
Surface Elev.=
Hole No.=B-4
Depth of Hole=50.00 ft
Water Table during Earthquake= 4.50 ft
Water Table during In-Situ Testing= 5.00 ft
Max. Acceleration=0.49 g
Earthquake Magnitude=6.51
No-Liquefiable Soils:   CL, OL are Non-Liq. Soil

1. SPT or BPT Calculation.
2. Settlement Analysis Method: Tokimatsu, M-correction
3. Fines Correction for Liquefaction: Modify Stark/Olson
4. Fine Correction for Settlement: During Liquefaction*
5. Settlement Calculation in: All zones*
6. Hammer Energy Ratio,                                   Ce = 1.25
7. Borehole Diameter,                                         Cb= 1.15
8. Sampling Method,                                          Cs= 1.2
9. User request factor of safety (apply to CSR) ,   User= 1.3
   Plot two CSR (fs1=User, fs2=1)
10. Use Curve Smoothing: Yes*
* Recommended Options
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In-Situ Test Data:
Depth SPT gamma Fines
ft pcf %
____________________________________
2.50 3.00 120.00 NoLiq
5.00 1.00 120.00 NoLiq
7.50 2.00 120.00 NoLiq
10.00 4.00 120.00 NoLiq
15.00 3.00 120.00 NoLiq
20.00 2.00 120.00 NoLiq
25.00 11.00 120.00 NoLiq
30.00 7.00 120.00 NoLiq
35.00 9.00 120.00 NoLiq
40.00 22.00 120.00 43.00
45.00 17.00 120.00 21.00
50.00 7.00 120.00 21.00
____________________________________

Output Results:
Settlement of Saturated Sands=0.96 in.
Settlement of Unsaturated Sands=0.00 in.
Total Settlement of Saturated and Unsaturated Sands=0.96 in.
Differential Settlement=0.482 to 0.636 in.

Depth CRRm CSRfs F.S. S_sat. S_dry S_all
ft in. in. in.
_______________________________________________________
2.50 2.00 0.41 5.00 0.96 0.00 0.96
3.50 2.00 0.41 5.00 0.96 0.00 0.96
4.50 2.00 0.41 5.00 0.96 0.00 0.96
5.50 2.00 0.45 5.00 0.96 0.00 0.96
6.50 2.00 0.49 5.00 0.96 0.00 0.96
7.50 2.00 0.51 5.00 0.96 0.00 0.96
8.50 2.00 0.54 5.00 0.96 0.00 0.96
9.50 2.00 0.56 5.00 0.96 0.00 0.96
10.50 2.00 0.57 5.00 0.96 0.00 0.96
11.50 2.00 0.59 5.00 0.96 0.00 0.96
12.50 2.00 0.60 5.00 0.96 0.00 0.96
13.50 2.00 0.61 5.00 0.96 0.00 0.96
14.50 2.00 0.62 5.00 0.96 0.00 0.96
15.50 2.00 0.63 5.00 0.96 0.00 0.96
16.50 2.00 0.64 5.00 0.96 0.00 0.96
17.50 2.00 0.65 5.00 0.96 0.00 0.96
18.50 2.00 0.65 5.00 0.96 0.00 0.96
19.50 2.00 0.66 5.00 0.96 0.00 0.96
20.50 2.00 0.66 5.00 0.96 0.00 0.96
21.50 2.00 0.67 5.00 0.96 0.00 0.96
22.50 2.00 0.67 5.00 0.96 0.00 0.96

Page 2



B4.sum
23.50 2.00 0.68 5.00 0.96 0.00 0.96
24.50 2.00 0.68 5.00 0.96 0.00 0.96
25.50 2.00 0.68 5.00 0.96 0.00 0.96
26.50 2.00 0.68 5.00 0.96 0.00 0.96
27.50 2.00 0.69 5.00 0.96 0.00 0.96
28.50 2.00 0.69 5.00 0.96 0.00 0.96
29.50 2.00 0.69 5.00 0.96 0.00 0.96
30.50 2.00 0.69 5.00 0.96 0.00 0.96
31.50 2.00 0.69 5.00 0.96 0.00 0.96
32.50 2.00 0.68 5.00 0.96 0.00 0.96
33.50 2.00 0.68 5.00 0.96 0.00 0.96
34.50 2.00 0.68 5.00 0.96 0.00 0.96
35.50 2.00 0.67 5.00 0.96 0.00 0.96
36.50 2.00 0.67 5.00 0.96 0.00 0.96
37.50 2.00 0.66 5.00 0.96 0.00 0.96
38.50 2.00 0.66 5.00 0.96 0.00 0.96
39.50 2.00 0.65 5.00 0.96 0.00 0.96
40.50 2.87 0.65 4.42 0.96 0.00 0.96
41.50 2.87 0.65 4.45 0.96 0.00 0.96
42.50 2.87 0.64 4.48 0.96 0.00 0.96
43.50 2.87 0.64 4.52 0.95 0.00 0.95
44.50 2.87 0.63 4.55 0.90 0.00 0.90
45.50 0.47 0.63 0.75* 0.80 0.00 0.80
46.50 0.39 0.62 0.62* 0.67 0.00 0.67
47.50 0.33 0.62 0.53* 0.51 0.00 0.51
48.50 0.28 0.61 0.46* 0.33 0.00 0.33
49.50 0.23 0.61 0.39* 0.12 0.00 0.12
_______________________________________________________
* F.S.<1, Liquefaction Potential Zone
(F.S. is limited to 5, CRR is limited to 2, CSR is limited to 2)

Units: Unit: qc, fs, Stress or Pressure = atm (1.0581tsf); Unit Weight =
pcf; Depth = ft; Settlement = in.

____________________________________________________________________________________
1 atm (atmosphere) = 1 tsf (ton/ft2)
CRRm Cyclic resistance ratio from soils
CSRsf Cyclic stress ratio induced by a given earthquake (with user

request factor of safety)
F.S. Factor of Safety against liquefaction, F.S.=CRRm/CSRsf
S_sat Settlement from saturated sands
S_dry Settlement from Unsaturated Sands
S_all Total Settlement from Saturated and Unsaturated Sands
NoLiq No-Liquefy Soils

Page 3
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Attachment G 

 

Operations and Maintenance 

 

 
 

  



 

Operations and Maintenance (O&M) Plan 

 

Water Quality Management Plan 
for 

Valley View Street Garden Grove 

12111 Valley View Street, Garden Grove, CA 92845 

APN #224-202-16 
 

Legal Project Description:  
THE LAND REFERRED TO HEREIN BELOW IS SITUATED IN THE CITY OF GARDEN 
GROVE, COUNTY OF ORANGE, STATE OF CALIFORNIA, AND IS DESCRIBED AS 
FOLLOWS: 
 
PARCEL 1: 
LOT 129 OF TRACT NO. 6740, IN THE CITY OF GARDEN GROVE, COUNTY OF ORANGE, 
STATE OF CALIFORNIA, AS PER MAP RECORDED IN BOOK 337, PAGES 15, 16 AND 17 
OF MISCELLANEOUS MAPS, IN THE OFFICE OF THE COUNTY RECORDER OF SAID 
COUNTY. EXCEPTING THEREFROM ONE-HALF OF ALL MINERALS, GAS, OILS, NAPHTHA 
AND OTHER HYDROCARBON SUBSTANCES IN OR UNDER SAID LAND, AS RESERVED IN 
THE DEED FROM THE ESTATE OF SUSANNA BIXBY BRYANT, DECEASED, RECORDED 
JUNE 28, 1947 IN BOOK 1535, PAGE 97 OF OFFICIAL RECORDS, BUT WITHOUT THE 
RIGHT OF SURFACE ENTRY UPON THE TOP 500 FEET THEREOF, AS PROVIDED BY 
QUITCLAIM DEED RECORDED JULY 13, 1959, IN BOOK 4795, PAGE 522 OF OFFICIAL 
RECORDS. 
APN: 224-202-15 
 
PARCEL 2: 
LOT 131 OF TRACT NO. 6740, IN THE CITY OF GARDEN GROVE, COUNTY OF ORANGE, 
STATE OF CALIFORNIA, AS PER MAP RECORDED IN BOOK 337, PAGES 15, 16 AND 17 
OF MISCELLANEOUS MAPS, IN THE OFFICE OF THE COUNTY RECORDER OF SAID 
COUNTY. EXCEPTING THEREFROM ONE-HALF OF ALL MINERALS, GAS, OILS, NAPHTHA 
AND OTHER HYDROCARBON SUBSTANCES IN OR UNDER SAID LAND, AS RESERVED IN 
THE DEED FROM THE ESTATE OF SUSANNA BIXBY BRYANT, DECEASED, RECORDED 
JUNE 28, 1947 IN BOOK 1535, PAGE 97 OF OFFICIAL RECORDS, BUT WITHOUT THE 
RIGHT OF SURFACE ENTRY UPON THE TOP 500 FEET THEREOF, AS PROVIDED BY 
QUITCLAIM DEED RECORDED JULY 13, 1959, IN BOOK 4795, PAGE 522 OF OFFICIAL 
RECORDS. 
APN: 224-202-15 AND 224-202-16 

 
 
 
 



Exhibit A, Operations and Maintenance Plan  

 

The responsible party of inspection and Maintenance for the plan will be the project owner. The “Owner” as referred below is Cinemas 
Management, INC. and their information is listed below: 
Cinemas Management, INC. 
315 Rees Street 
Playa Del Rey, CA 90293 
Contact: Daniel Arkarakian 
 
The owner is aware of the maintenance responsibilities of the proposed BMP’s. A funding mechanism will be established to maintain the 
BMP’s at the frequency stated in the WQMP. 
 
The ownership of the treatment control BMP’s will not be transferred to a public agency.  
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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 

Non-Structural Source Control BMPs 

Yes N1. Education for Property Owners, Tenants and Occupants 
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 

Quarterly Owner 

Yes N2. Activity Restriction 
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.  

Continual 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 N3. Common Area Landscape Management 
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 Garden Grove 
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 

Weekly Owner 

Yes N4. BMP Maintenance 
Maintain Bioretention per specifications below.  

 

 

 

No N5. Title 22 CCR Compliance  
Hazardous waste shall be managed properly through 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.  

  

No N6. Local Industrial Permit Compliance   

Yes N7. Spill Contingency Plan 
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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 N8. Underground Storage Tank Compliance 

 

  

No N9. Hazardous Materials 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 La 
Habra, and other local authorities.  

  

Yes 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.  

Continual 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 
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.  

Continual Owner 

Yes N12. Employee Training 

 

  

No N13. Housekeeping of Loading Docks 
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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 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.  

Continual 

-Before and after predicted storm 
events 

Owner 

Yes 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).  

Monthly Owner 

No N16. Retail Gasoline Outlets 

 

  

Structural Source Control BMPs 

Yes 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.  

Annual Owner 



Exhibit A, Operations and Maintenance Plan   
Page 6 of 12 
 
 

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 Bioretention  

Erosion 

Standing Water 

Loss of Surface 

Permeability 

Standing Water 

 

Annually prior to wet 

season. After major storm 

events. 

Owner 

Visual 

Contaminants 

and Pollution 

Vegetation 

Inlet/Overflow 

Trash and Debris 

Monthly. 

No Design and Construct Outdoor Material Storage Areas to Reduce Pollutant 
Introduction 
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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 Design and Construct Trash and Waste Storage Areas 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.  

Continual Owner 

Yes Use Efficient Irrigation Systems & Landscape Design 
All irrigation systems will be inspected to ensure that the systems 
are functioning properly and that the programmable timers are set 
correctly.  

Weekly Owner 

No Protect Slopes and Channels and Provide Energy Dissipation 

 

  

No Loading Docks 

 

  

No Maintenance Bays 

 

  

No Vehicle Wash Areas 

 

  

No Outdoor Processing Areas 

 

  

No Equipment Wash Areas 

 

  

No Fueling Areas 
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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 Hillside Landscaping 

 

  

No Wash Water Controls for Food Preparation Areas 

 

  

No Community Car Wash Racks 

 

  

Treatment Control BMPs 
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Required Permits 

No permits are required. 

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 
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Maintenance Guidelines for  

Modular Wetland System - Linear 
 
 

Maintenance Summary 
 
o Remove Trash from Screening Device – average maintenance interval is 6 to 12 months.  

  (5 minute average service time). 
o Remove Sediment from Separation Chamber – average maintenance interval is 12 to 24 months. 

 (10 minute average service time).  
o Replace Cartridge Filter Media – average maintenance interval 12 to 24 months. 

  (10-15 minute per cartridge average service time). 
o Replace Drain Down Filter Media – average maintenance interval is 12 to 24 months. 

 (5 minute average service time).  
o Trim Vegetation – average maintenance interval is 6 to 12 months. 

  (Service time varies).  
 

System Diagram 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

 

Access to screening device, separation 
chamber and cartridge filter 

Access to drain 
down filter 

Pre-Treatment  
Chamber 

Biofiltration Chamber 

Discharge  
Chamber 

Outflow 
Pipe 

Inflow Pipe 
(optional) 
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Maintenance Procedures  
 

Screening Device 
 

1. Remove grate or manhole cover to gain access to the screening device in the Pre-
Treatment Chamber. Vault type units do not have screening device. Maintenance 
can be performed without entry.   

2. Remove all pollutants collected by the screening device.  Removal can be done 
manually or with the use of a vacuum truck.  The hose of the vacuum truck will not 
damage the screening device.  

3. Screening device can easily be removed from the Pre-Treatment Chamber to gain 
access to separation chamber and media filters below. Replace grate or manhole 
cover when completed. 

 
Separation Chamber 
 

1. Perform maintenance procedures of screening device listed above before 
maintaining the separation chamber.  

2. With a pressure washer spray down pollutants accumulated on walls and cartridge 
filters.  

3. Vacuum out Separation Chamber and remove all accumulated pollutants. Replace 
screening device, grate or manhole cover when completed. 
 

Cartridge Filters 
 

1. Perform maintenance procedures on screening device and separation chamber 
before maintaining cartridge filters.  

2. Enter separation chamber. 
3. Unscrew the two bolts holding the lid on each cartridge filter and remove lid. 
4. Remove each of 4 to 8 media cages holding the media in place.   
5. Spray down the cartridge filter to remove any accumulated pollutants. 
6. Vacuum out old media and accumulated pollutants.  
7. Reinstall media cages and fill with new media from manufacturer or outside 

supplier. Manufacturer will provide specification of media and sources to purchase.  
8. Replace the lid and tighten down bolts. Replace screening device, grate or 

manhole cover when completed.  
 
Drain Down Filter 
 

1. Remove hatch or manhole cover over discharge chamber and enter chamber.  
2. Unlock and lift drain down filter housing and remove old media block. Replace with 

new media block. Lower drain down filter housing and lock into place.  
3. Exit chamber and replace hatch or manhole cover.  
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Maintenance Notes 
 

 
1. Following maintenance and/or inspection, it is recommended the maintenance 

operator prepare a maintenance/inspection record.  The record should include any 
maintenance activities performed, amount and description of debris collected, and 
condition of the system and its various filter mechanisms.  
 

2. The owner should keep maintenance/inspection record(s) for a minimum of five 
years from the date of maintenance.  These records should be made available to 
the governing municipality for inspection upon request at any time. 
 

3. Transport all debris, trash, organics and sediments to approved facility for disposal 
in accordance with local and state requirements. 
 

4. Entry into chambers may require confined space training based on state and local 
regulations.  
 

5. No fertilizer shall be used in the Biofiltration Chamber.  
 

6. Irrigation should be provided as recommended by manufacturer and/or landscape 
architect. Amount of irrigation required is dependent on plant species. Some plants 
may require irrigation.  
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Maintenance Procedure Illustration 
 
 
 

 
Screening Device  
 
The screening device is located directly 
under the manhole or grate over the  
Pre-Treatment Chamber. It’s mounted  
directly underneath for easy access 
and cleaning. Device can be cleaned by 
hand or with a vacuum truck.  
 
 
 
 
 
 
 
Separation Chamber 
 
The separation chamber is located 
directly beneath the screening device.  
It can be quickly cleaned using a  
vacuum truck or by hand. A pressure 
washer is useful to assist in the  
cleaning process. 
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Cartridge Filters 
 
The cartridge filters are located in the  
Pre-Treatment chamber connected to  
the wall adjacent to the biofiltration  
chamber. The cartridges have  
removable tops to access the  
individual media filters. Once the 
cartridge is open media can be 
easily removed and replaced by hand  
or a vacuum truck.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Drain Down Filter 
 
The drain down filter is located in the  
Discharge Chamber. The drain filter 
unlocks from the wall mount and hinges 
up. Remove filter block and replace with  
new block.   
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Trim Vegetation 
 
Vegetation should be maintained in the 
same manner as surrounding vegetation 
and trimmed as needed. No fertilizer shall  
be used on the plants. Irrigation 
per the recommendation of the  
manufacturer and or landscape  
architect. Different types of vegetation 
requires different amounts of  
irrigation.  
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Inspection Form 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Modular Wetland System, Inc. 
P. 760.433-7640 
F. 760-433-3176 

E. Info@modularwetlands.com 



For Office Use Only

(city) (Zip Code) (Reviewed By)

Owner / Management Company 
(Date)

Contact Phone (               ) _

Inspector Name  Date                   / / Time AM / PM

Weather Condition    Additional Notes

Yes

Depth:

Yes No

Modular Wetland System Type (Curb, Grate or UG Vault): Size (22', 14' or etc.):  

Other Inspection Items:

 Storm Event in Last 72-hours?           No          Yes           Type of Inspection             Routine               Follow Up                 Complaint                  Storm

Office personnel to complete section to 
the left.

2972 San Luis Rey Road, Oceanside, CA 92058     P (760) 433-7640     F (760) 433-3176

Inspection Report                              
Modular Wetlands System      

        

Is the filter insert (if applicable) at capacity and/or is there an accumulation of debris/trash on the shelf system?

Does the cartridge filter media need replacement in pre-treatment chamber and/or discharge chamber?

Any signs of improper functioning in the discharge chamber?  Note issues in comments section.

Chamber:

Is the inlet/outlet pipe or drain down pipe damaged or otherwise not functioning properly?

Structural Integrity:

Working Condition:

Is there evidence of illicit discharge or excessive oil, grease, or other automobile fluids entering and clogging the
unit?

Is there standing water in inappropriate areas after a dry period?

Damage to pre-treatment access cover (manhole cover/grate) or cannot be opened using normal lifting 
pressure?
Damage to discharge chamber access cover (manhole cover/grate) or cannot be opened using normal lifting 
pressure?

Does the MWS unit show signs of  structural deterioration (cracks in the wall, damage to frame)?

Project Name   

Project Address 

Inspection Checklist

CommentsNo

Does the depth of sediment/trash/debris suggest a blockage of the inflow pipe, bypass or cartridge filter?  If yes, 
specify which one in the comments section.  Note depth of accumulation in in pre-treatment chamber.

Is there a septic or foul odor coming from inside the system?

Is there an accumulation of sediment/trash/debris in the wetland media (if applicable)?

Is it evident that the plants are alive and healthy (if applicable)? Please note Plant Information below.

Sediment / Silt / Clay

Trash / Bags / Bottles

Green Waste / Leaves / Foliage

Waste: Plant Information

No Cleaning Needed

Recommended Maintenance

Additional Notes:

Damage to Plants

Plant Replacement

Plant Trimming

Schedule Maintenance as Planned

Needs Immediate Maintenance
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Maintenance Report 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Modular Wetland System, Inc. 
P. 760.433-7640 
F. 760-433-3176 

E. Info@modularwetlands.com 



For Office Use Only

(city) (Zip Code) (Reviewed By)

Owner / Management Company 
(Date)

Contact Phone (               ) _

Inspector Name   Date                   / / Time AM / PM

Weather Condition    Additional Notes

Site 
Map #

Comments:

2972 San Luis Rey Road, Oceanside, CA 92058 P. 760.433.7640 F. 760.433.3176

Inlet and Outlet 
Pipe Condition

Drain Down Pipe 
Condition

Discharge Chamber 
Condition

Drain Down Media 
Condition

Plant Condition

Media Filter 
Condition

Long:

MWS 
Sedimentation 

Basin

Total Debris 
Accumulation

Condition of Media  
25/50/75/100      

(will be changed    
@ 75%)

Operational Per 
Manufactures' 
Specifications           
(If not, why?)

Lat: MWS             
Catch Basins

GPS Coordinates     
of Insert

Manufacturer / 
Description / Sizing

Trash 
Accumulation

Foliage 
Accumulation

Sediment 
Accumulation

Type of Inspection             Routine               Follow Up                 Complaint                  Storm  Storm Event in Last 72-hours?            No           Yes           

Office personnel to complete section to 
the left.

Project Address 

Project Name   

Cleaning and Maintenance Report     
Modular Wetlands System



Preliminary Water Quality Management Plan (P-WQMP) 

Starlight Cinemas Phase III-CEQA 

  

 

VALLEY VIEW CINEMA CENTER, LLC  Section VII 
P-WQMP_Starlight Cinemas  Page 40 

 

 

  

 

 

Attachment H 

 

Conditions of Approval 
 
































































































