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This Preliminary Water Quality Management Plan (WQMP) has been prepared for Vivante 

Fashion Island – Sr. Assisted Living by Tait & Associates, Inc.  The WQMP is intended to 

comply with the requirements of the County of Orange NPDES Stormwater Program requiring 

the preparation of the plan. 

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

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

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

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

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

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

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

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

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

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

Owner: 

Title Owner 

Company Nexus Companies 

Address 1 MacArthur Place, Suite 300, Santa Ana, CA 92707 

Email 

Telephone # (714)546-5600

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

Owner 

Signature 
Date 

Project Owner’s Certification 

Planning Application 

No.: 
PA2018-185 Grading Permit No. Pending 

Tract/Parcel Map 

and Lot(s) No.:      
12528 Building Permit No. Pending 

Address of Project Site and APN: 

850 & 856 San Clemente Drive 

Newport Beach, CA 92660 

APN: 442-261-17 & 05 
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Preparer (Engineer):  

Title Project Manager PE Registration #  

Company Tait & Associates, Inc. 

Address 701 N. Parkcenter Drive, Santa Ana, CA 92705 

Email  

Telephone # 714-560-8200 

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

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

Regional Water Quality Control Board. 

Preparer 

Signature 
 Date  

Place 

Stamp  

Here  

 

 

09/30/20

05/08/2019

C82953

bmink@tait.com
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Section I Permit(s) and Water Quality Conditions of Approval or 
 Issuance 
 

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

Project Infomation 

Permit/Application No.  PA2018-185 Grading or Building 
Permit No.  

Pending 

Address of Project Site 

and APN 

850 & 856 San Clemente Drive, Newport Beach, CA 92660 

442-261-17 & 05 

Water Quality Conditions of Approval or Issuance 

Discretionary Permit(s): 

 
Pending – to be provided in Final WQMP upon issuance. 

Water Quality Conditions 

of Approval: 

Pending issuance by the City of Newport Beach. 

To be provided in Attachment F of the Final WQMP upon issuance. 

Conceptual WQMP 

Was a Conceptual Water 

Quality Management Plan 

previously approved for 

this project? 

No. This is the Conceptual WQMP. 

Watershed-Based Plan Conditions 

Provide applicable 

conditions from 

watershed - based plans 

including WIHMPs and 

TMDLS. 

WIHMP: Not applicable. An approved WIHMP is not available for the 

Newport Bay, Upper (Ecological Reserve). 

TMDLs for Newport Bay, Upper (Ecological Reserve): 

Chlordane, Copper, DDT, Indicator Bacteria, Metals, Nutrients, PCBs 

(Polychlorinated biphenyls), Pesticides, Sediment Toxicity, and 

Sedimentation/Siltation. 

The information provided in attachment C provides data for the level of 

efficiency for treatment of the pollutants of concern. 
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Section II Project Description 

II.1 Project Description 

 

Description of Proposed Project  

Development Category 
(From Model WQMP, Table 

7.11-2; or -3): 

Category 1 (Model WQMP) 

Project Area (ft2):  

On-site= 126,619 

Off-site =7,743  

Building footprint :26,718sf  

Number of Dwelling Units:  99 units 

with 141 beds  

SIC Code:  8361 

Project Area 

Pervious Impervious 

Area  

(acres) 
Percentage 

Area 

(acres) 
Percentage 

Pre-Project Site Conditions 0.77 acres 26.4% 2.14 acres 73.6% 

Post-Project Site Conditions 0.54 acres 18.7% 2.36 acres 81.3% 

Pre-Project Off-site Condition 0.11 ac 68.4% 0.06ac 31.5% 

Post-Project Off-site 

Condition 

0.14ac 79.5% 0.03ac 20.5% 
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Drainage 

Patterns/Connections 

Current runoff sheet flows to the southwest along v-gutters towards private 

catch basin lwhich connects to a private 18” storm drain line which conveys 

runoff to the Orange County storm drain system located in Bombero Drive & 

Santa Barbara Dr. From there runoff is conveyed via storm drain to the 

receiving water body, Newport upper bay.    

A small area off-site of the project will be disturbed to close an existing drive 

entrance at the southwest of the site. This area drains to a private catch basin 

northwest of the site. This catch basin is part of the private storm drain that 

conveys runoff to the 24” storm drain along Bombero Drive. 

 

Narrative Project 
Description: 

This project is a residential redevelopment. 

Total Project Area: 2.91± acres 

Disturbed Area: 2.91± acres 

Impervious Area: 2.36 ± acres (81.3%) 

Off-site Disturbance : 0.17ac  

Off-site Impervious area: 0.03ac 

The project site consists of the demolition of two existing buildings, paved 

parking lot, and certain utilities. The proposed includes the construction of a 

multi-story building above an underground parking garage. Proposed BMP, 

location as shown on WQMP plan in Attachment C, will treat runoff for the 

entire site. Entrances will be constructed for ingress/egress along Bombero 

Drive and a private street off of Santa Cruz Drive.  
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II.2 Potential Stormwater Pollutants 

 

Pollutants of Concern 

Pollutant 

Check One for 

each: 

E=Expected to 

be of concern  

N=Not Expected 

to be of concern 

Additional Information and Comments 

Suspended-Solid/ Sediment E  N  Landscaping is proposed on-site. 

Nutrients E  N  Landscaping is proposed on-site. 

Heavy Metals E  N  Roof materials undetermined for project. 

Pathogens (Bacteria/Virus) E  N  Owner’s land use involve animal waste products. 

Pesticides E  N  Landscaping is proposed on-site. 

Oil and Grease E  N  Project has dedicated outdoor parking area. 

Toxic Organic Compounds E  N  
Landscaping maintenance areas are proposed on-

site. 

Trash and Debris E  N  
Trash generation is expected from the presence of 

residential units. 
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II.3 Hydrologic Conditions of Concern 

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

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

North Orange County or Section 2.2.3.2 for South Orange County. 

 No – Show Map- Map is included in Appendix B. 

 

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

Technical Guidance Document (TGD). 

TBD in post-development runoff volume for the 2-yr, 24-hr storm event exceeds the pre-development runoff 

volume for the 2-yr, 24-hr storm by more than 5 percent. 

 

See Map on Attachment B.  The site discharges to a Private 18” storm drain that connects a 24” RCP Public 

storm drain along Bombero drive that then connects to a  Public Storm Drain System along Santa  Barvara 

Drive and  from there runoff is conveyed via storm drain and PCC channel  for a portion of the flow path to the 

receiving water body , Upper Newport Bay.  

Additionally, The 2 year ,24hr post-development runoff volume does not exceed the pre-development runoff 

volume by more than 5 percent. 

Pre-Development: 4.57 cfs 

Post-Development: 4.01 cfs 
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II.4 Post Development Drainage Characteristics 

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

Document (TGD). 

 

The project consist of 5 drainage management areas. The proposed drainage is shown on the Preliminary 

WQMP Plan in Attachment C.  A treatment train is provided for stormwater treatment which consist of 

stormwater being collected at each drainage area via catch basins and/or grated inlets. Each inlet will have a 

filter insert to collect large trash and debris. The proposed inlets will be part of a private storm drain system 

that conveys runoff to a proposed underground basin that will then discharge to Modular Wetland Systems 

where bio-filtration will occur.  A connection to an existing 18” private storm drain system will be provided 

downstream of the MWS.   

A diversion manhole will be provided upstream of the MWS unit to convey overflow to the existing 18” 

private storm drain system. After treatment, the water will continue on the private storm drain which 

conveys runoff from the site a  Public 24” RCP Storm drain on Bombero  Dr. and Santa Barbara Drive which 

ultimately discharges to Newport Bay, Upper (Ecological Reserve). 

A small drainage area off-site will be disturbed to close out an existing driveway southwest of the site. 

Runoff from this area will keep the existing drainage patterns and will sheet flow to a private catch basin 

northwest of the site. This catch basin will be retrofitted with a filter insert and the calculated DCV for this 

area will be store and treated on-site as a trade off approach. This area is primarily a vegetated slope so it is 

mostly pervious with the exception of a walkway that provides connectivity with other adjacent buildings. 

The catch basin that receives runoff from the off-site area is connected to the same 18” private storm drain 

than the site that conveys runoff to the public storm drain along Bombero Drive.  
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II.5 Property Ownership/Management 

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

(TGD). 

 

Ownership: Nexus Companies 

 

Maintenance of project site. 
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Section III Site Description 

III.1 Physical Setting 

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

(TGD). 

 

Name of Planned 

Community 
 

Location/Address 

850 & 856 San Clemente Drive 

Newport Beach, CA 92660 

General Plan Land Use 

Designation 
Residential 

Zoning Private Institutional Zoning  

Acreage of Project  Site 
2.91± Acres (Entire Project Site) 

0.17ac off-site area  

Predominant Soil Type 

Soils are per Geotechnical Report. The maps in the TGD also indicate that the 

site has soil type D.  ( per soils report silty sands and clayey sands) 

A copy of the soils group map is included in Attachment C and further 

information regarding the soils encountered and the soils study is included 

in Attachment E. 
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III.2 Site Characteristics 

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

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

 

Site Characteristics 

Precipitation Zone 
The rainfall zone for the site has a design capture storm depth of 0.7” based 

on the Rainfall Zones map in the TGD on figure XVI-1 and also included in 

Attachment C. 

Topography The site ranges from 165’ to 181’ above sea level. 

Drainage 

Patterns/Connections 

Runoff will sheet flow to multiple onsite drain inlets that are part of a 

proposed private storm drain system that conveys runoff to a proposed 

detention basin that will discharge the treatment volume to a  Modular 

Wetland System (MWS-L-8-12) . The overflow and treated stomwater will be 

conveyed to an existing private 18” storm drain.  The private storm drain 

conveys runoff to a Public 24” RCP storm drain along Bombero Drive. The 

storm drain will ultimately discharge to the Newport Bay, Upper (Ecological 

Reserve). 

Soil Type, Geology, and 

Infiltration Properties 

The soil encountered in the Geotechnical Report consisted  marine terrace 

deposits overlying weathered claystone and siltstone bedrock of the 

Monterey Formation. The deposits consist of silty sands and clayey sands. 

The bedrock is claystone which is not feasible for infiltration.  

The maps in the TGD indicate that the site has soil type D. Based on the soils 

existing soils information  infiltration is not feasible for this project. 

 

Hydro-geologic 

(Groundwater) 

Conditions 

Groundwater was encountered at approximately 42 feet below site grade. A 

week, post boring sample, ground elevation rose to a depth of 23 feet below 

site grade. Refer to the Geotechnical Report in Attachment E. 

Geotechnical Conditions 

(relevant to infiltration) 

Per the geotechnical report, the soils below the groundwater are not 

susceptible to liquefaction during a design seismic event. 

Off-Site Drainage 

A small off-site area ,0.17ac, will be disturbed to close an existing drive 

entrance to southwest of the site.  The area will consist of a proposed 

vegetated slope that drains to a private catch basin northwest of the site. 

The catch basin will be retrofitted with  a Filter insert and the DCV for the 

required treatment will be accounted for in the on-site treatment system. 
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Utility and Infrastructure 

Information 

Sewer, Storm Drain, Fire , irrigation and domestic water related 

infrastructure as well as dry utilities such us gas, electrical and 

communications to service the proposed assisted living building will be 

constructed as part of the proposed improvements.   
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III.3 Watershed Description 

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

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

 

 

 

 

 

 

 

 

 

 

 

Receiving Waters Newport Bay, Upper (Ecological Reserve) 

303(d) Listed Impairments 
Chlordane, Copper, DDT, Indicator Bacteria, Metals, Nutrients, PCBs 

(Polychlorinated biphenyls), Pesticides, Sediment Toxicity, and 

Sedimentation/Siltation. 

Applicable TMDLs 
DDT (Dichlorodiphenyltrichloroethane), Fecal Coliform, PCBs 

(Organochlorine Compounds), Chlordane (Organochlorine Compounds), 

Nutrient, Sedimentation/Siltation 

Pollutants of Concern for 

the Project 
Sediments, Nutrients, Indicator Bacteria 

Environmentally Sensitive 

and Special Biological 

Significant Areas 

None are known at this time. 
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Section IV Best Management Practices (BMPs) 

IV. 1 Project Performance Criteria 

• Determine applicable hydro-modification 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. 

N/A 
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Project Performance Criteria 

If HCOC exists, 

list applicable 

hydromodification 

control 

performance 

criteria (Section 

7.II-2.4.2.2 in 

MWQMP) 

HCOC is not applicable for the project.  The map on appendix B shows a stable 

storm drain /channel from the project site to the receiving watershed, upper 

Newport bay. 

 

Additionally the project does not increase peak flows. 

List applicable LID 

performance 

criteria (Section 

7.II-2.4.3 from 

MWQMP) 

The required DCV will be detained and store in an underground basin which will 

convey the required treatment volume to proposed Modular Wetland units where 

bio-filtration will occur. The MWS will remove stormwater pollutants through 

physical and biological processes. Pollutants removed from stormwater include 

particulate organic matter, phosphorus, suspended solids, nitrogen, metals, TKN, 

and bacteria. Refer to the info sheet in Attachment D. 

 

List applicable 

treatment control 

BMP performance 

criteria (Section 

7.II-3.2.2 from 

MWQMP)  

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

Calculate LID 

design storm 

capture volume 

for Project. 

The project will detail and treat volumes that exceed the required DCV. 

The required DCV for the project on-site disturbance is  5,610 cf and for the off-site 

disturbance is 138 cf. For a total DCV of 5,748 cf for the entire project. 

The proposed detention for the project consist of 6,300cf which will be treated by the 

proposed MWS-L-8-12 

See Attachment B for DCV calculations. 
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IV.2. Site Design and Drainage  

Describe site design and drainage including 

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

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

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

• Reference to the WQMP “BMP Exhibit.”  

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

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

 

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

The proposed drainage will consist of five drainage management areas as shown on the Preliminary WQMP 

Plan in Attachment C.   

Below is summary table with the drainage areas information and DCV calculations.  

On-site Drainage Areas Summary: 

Drainage Area Name DMA A   DMA B   DMA C   DMA D   DMA E   

Area (SF)    21,857   SF  

   

96,603   SF       5,917   SF       2,147   SF  

                     

95   SF  

Area (AC) 0.50 AC 2.22 AC 0.14 AC 0.05 AC 0.002 AC 

Pervious      2,918   SF  

   

13,134   SF       5,512   SF       2,081   SF  

                     

61   SF  

% Pervious 13.4%   13.6%   93.2%   96.9%   64.2%   

% Impervious 86.6%   86.4%   6.8%   3.1%   35.8%   

Runoff Coefficient, C 0.80   0.80   0.20   0.17   0.42   

24 Hr, 85th Percentile 

Rainfall (in) 0.7 in 0.7 in 0.7 in 0.7 in 0.7 in 

Required DCV for LID  

        

1,020   CF  

     

4,497   CF            69   CF            22   CF  

                       

2  

 

CF  

Off-site Drainage Area Summary: 

Area  BMA O   

Area (SF) 7743 SF 

Area (AC) 0.17 AC 

Pervious 6155 SF 

% Pervious 79.49%   

% Impervious 20.51%   

Runoff Coefficient, C 0.30   

24 Hr, 85th Percentile Rainfall (in) 0.7 in 

Required DCV for LID  137.23 CF 

   

TOTAL DCV =5,748CF 
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The total DCV for this project is 5,748 CF. 

The proposed BMP’s consist of a treatment train as described  below:  

The Main Drainage areas A and B which consist of the majority of the site, 2.72acres, will consist of runoff 

being collected via catch basins or grated inlets. Each of this inlets will have a filter insert to collect trash and 

debris. The inlets will be part of a private storm drain system that will convey runoff to a proposed 

StomCapture Detention Basin, this basin will be designed to store 6,300 CF and a proposed MWS , MWS-L-8-

12-unit is proposed downstream of the basin to provide bio-filtration to the stormwater runoff.  The 

proposed MWS-L-8-12 has capacity to treat up to 7,554cf in the 24hr drawdown period which exceeds the 

project DCV. 

A diversion manhole will be provided upstream of the MWS to divert high flows directly to the private 

storm drain system. Clean water leaving the MWS will be then conveyed via storm drain to an existing 18” 

private storm drain that connects to a Public 24” on Bombero Drive.  

Drainage areas C, D and E are small drainage areas that area mostly vegetated areas that can’t be treated 

directly due to existing drainage patterns.  

Additionally, a small drainage area off-site will be disturbed to close out an existing driveway southwest of 

the site. Runoff from this area will keep the existing drainage patterns and will sheet flow to a private catch 

basin northwest of the site. This catch basin will be retrofitted with a filter insert and the calculated DCV for 

this area will be store and treated on-site as a trade off approach. This area is primarily a vegetated slope so it 

is mostly pervious with the exception of a walkway that provides connectivity with other adjacent buildings. 

Although direct treatment  for drainage areas C, D, E and O  is not provided; the proposed basin and MWS 

unit will be designed to handle the DCV for these areas which consist of  231 CF which is a very small 

percentage of the project required DCV. (4%). 

 

GIS Coordinates for the project BMP area: 

Underground basin: LAT 33d 37’18”; LONG -117d 52’ 44” 

MWS –L-8-12: LAT 33d37”17”; LONG -117d 52’ 44” 

Filter Inserts located throughout the site. Site address GIS below 

LAT 33d 37’18”; LONG -117d 52’ 41” 
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IV.3 LID BMP Selection and Project Conformance Analysis 

 

IV.3.1 Hydrologic Source Controls (HSCs) 

HSC’s are not utilized for the project. The total DCV will be treated by Bio-filtration. 

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 

 

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:         

 

Per the soils infiltration is not feasible due to proximity to existing bedrock which consist of still to hard 

claystone. The TGD map in appendix E further indicate presences of D soils which are not suitable for 

infiltration. 
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IV.3.3 Evapotranspiration, Rainwater Harvesting BMPs 

 

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:         

 

Evapotranspiration, Rainwater Harvesting BMPs are not proposed; however, the proposed treatment BMPs 

may result in subsequent evapotranspiration. 

It is anticipated the project proposed landscape will not have enough demand to use the required DCV. 

 See section IV3.4. 
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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 bio-retention BMPs included. Include 

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

Name  Included? 

Bio-retention with underdrains  

Stormwater planter boxes with underdrains  

Rain gardens with underdrains  

Constructed wetlands  

Vegetated swales  

Vegetated filter strips  

Proprietary vegetated bio-treatment systems   

Wet extended detention basin  

Dry extended detention basins  

Other:  MWS Linear/ Bio-filtration   

Other:         

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

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

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

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

BMP categories. 

Since the project soils are not suitable for infiltration and the required DCV is anticipated to exceed the 

landscape irrigation, bio-filtration is proposed for the project.  

The project will utilize bio-filtration in the form of a Linear Modular Wetlands System , the proposed unit 

model MWS –L-8-12  has the capacity to treat up to 7,754cf in the 24hr drawdown period. A underground 

basin will store the DCV upstream of the MWS. 

As described in section IV. 2, the proposed DCV for the project is 5,748cf; however and storage is provided 

upstream of the MWS with total capacity of 6,300cf. 

See attachment B for calculations. 
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IV.3.5 Hydromodification Control BMPs 

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

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

with Prior Conditions of Approval (if applicable). 

Hydromodifications Control BMP’s are not proposed for the project.  

Hydromodification Control BMPs 

BMP Name BMP Description 
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IV.3.6 Regional/Sub-Regional LID BMPs  

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

2.4.3.2 of the Model WQMP. 

 

Regional/Sub-Regional LID BMPs 

Regional/Sub Regional LID BMP’s are not applicable for this project. 
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IV.3.7 Treatment Control BMPs 

The DVC will be treated with Bio-filtration BMP’s; therefore, treatment control BMP’s will not be 

utilized for the project. 

Treatment Control BMPs 

BMP Name BMP Description 
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IV.3.8 Non-structural Source Control BMPs 

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

structural source controls were not used. 
 

Non-Structural Source Control BMPs 

Identifier Name 

Check One 
If not applicable, state brief 

reason Included 
Not 

Applicable 

N1 
Education for Property Owners, 
Tenants and Occupants 

   

N2 Activity Restrictions    

N3 
Common Area Landscape 
Management 

   

N4 BMP Maintenance    

N5 
Title 22 CCR Compliance (How 
development will comply) 

   

N6 Local Industrial Permit Compliance   Project is not industrial. 

N7 
Spill Contingency Plan 

  
Project will not have amount of 

liquids for a contingency plan. 

N8 Underground Storage Tank 
Compliance 

  
Project does not have an 

underground storage tank. 

N9 
Hazardous Materials Disclosure 

Compliance 
   

N10 Uniform Fire Code Implementation    

N11 Common Area Litter Control    

N12 Employee Training    

N13 
Housekeeping of Loading Docks 

  
Project does not include loading 

docks. 

N14 Common Area Catch Basin Inspection    

N15 
Street Sweeping Private Streets and 

Parking Lots 
   

N16 
Retail Gasoline Outlets 

  
Project does not have retail 

gasoline outlets. 
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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 storage is proposed 

for this site. 

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 

  
Project does not have any slopes 

or channels to protect. 

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

   

S6 Dock areas   Project does not have docks areas. 

S7 Maintenance bays   
Project does not have 

maintenance bays. 

S8 Vehicle wash areas   
Project does not include vehicle 

wash areas. 

S9 Outdoor processing areas   
Project does not include outdoor 

processing areas. 

S10 Equipment wash areas   
Project does not include 

equipment wash areas. 

S11 Fueling areas   
Project does not include fueling 

areas. 

S12 Hillside landscaping   
Project does not include hillside 

landscaping. 

S13 
Wash water control for food 
preparation areas 

   

S14 Community car wash racks   
Project does not include car wash 

racks. 
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IV.4  Alternative Compliance Plan (If Applicable) 

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

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

3.0 in the WQMP. 

IV.4.1 Water Quality Credits 

Water quality credits are not applicable for the project. 

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) 
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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 Model WQMP. 

N/A 
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Section V Inspection/Maintenance Responsibility for BMPs 

 

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

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

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

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

BMP Inspection/Maintenance 

BMP 
Reponsible 

Party(s) 

Inspection/ Maintenance 

Activities Required 

Minimum 

Frequency 

of Activities 

Modular Wetland 

System (MWS) 

Linear Unit 

Owner 

-Remove Trash from Screening Device – 

average maintenance interval is 6 to 12 

months.  (5 minute average service time). 

-Remove Sediment from Separation 

Chamber – average maintenance interval 

is 12 to 24 months. (10 minute average 

service time).   

-Replace Cartridge Filter Media – average 

maintenance interval 12 to 24 months. (10-

15 minute per cartridge average service 

time).  

-Replace Drain Down Filter Media – 

average maintenance interval is 12 to 24 

months. (5 minute average service time).   

 

Prior and 

following the 

rainy season 

After each rain 

event 

 

Education for 

Property Owners, 

tenants and 

occupants & 

Employee training 

Food service and  

Owner 

The association 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 
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Common Area 

Landscape 

Management 

Owner 

Ongoing maintenance is conducted to 

minimize erosion and over-irrigation, 

conserve water and reduce pesticide and 

fertilizer applications. 

Weekly 

 

Common Area 

Litter control 

Owner 

The Owner will be required to 

implement trash management and litter 

control procedures in the common areas 

aimed at reducing pllution of drainage 

water. The Owner may contract with 

their landscape maintenace firm to 

provide this service with regularly 

scheduled maintenance, which should 

consist of litter patrol, emptying of trash 

receptacles in common areas, and noting 

trash disposal violations and reporting 

the violations to the Owner for 

investigation. Install covers on trash 

enclosure to prevent additional pollution 

to the sewer system. 

Continual 

Catch Basin/Inlet 

Inspection Owner 

The Owner must ensure that the on-site 

drain inlets, grates, and drainpipes will 

be periodically inspected visually.  

Cleaning should take place in the late 

summer/early fall prior to the start of 

the rainy season.  If necessary, clean, 

repair, or replace any drainage facility 

prior to the start of each rainy season (no 

later than October 15 of each year).   

Monthly 

-Before and 

after predicted 

storm events 

Street Sweeping 

Private Streets and 

Parking Lots 
Owner 

The Owner must sweep outdoor lots 

regularyly (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 
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Storm Capture  
Owner 

-Inpsect inlets contributing to system 

and clear Debris. 

-Check for sediment within the module. 

Anything over 6” deep shall be removed 

manually or mechanically ( vcamun is 

recommended) 

-See appendix F with manufacturer 

specifciations for additional information 

Quarterly and 

following 

significant 

storm events 

within first 

year of 

operation 

FloGard Filter 

Insert Owner 

-Inspect basin for any illegal dumping 

(notify authoritis if illegal dumping is 

appearent) 

-Using an industrial vacum, remove 

collected materials from the liner. 

-Remove filter pocuhes and inspected 

and replaced as necessary. 

-See appendix F for manufacturer 

specificatoins for additional information 

Regularly 

Minimum 3 

times per year 
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Section VI BMP Exhibit (Site Plan) 

 

VI.1 BMP Exhibit (Site Plan) 

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

minimum information: 

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

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

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

• Site boundary 

• Land uses and land covers, as applicable 

• Suitability/feasibility constraints 

• Structural BMP locations 

• Drainage delineations and flow information 

• Delineate the area being treated by each structural BMP 

• GIS coordinates for LID and Treatment Control BMPs 

• Drainage connections 

• BMP details 

• Preparer name and stamp 

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

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

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

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

approval stamp and signature prior to plan check submittal. 

 

VI.2 Submittal and Recordation of Water Quality Management Plan 

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

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

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

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

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

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

Refer to the Orange County Stormwater Program (ocwatersheds.com) and City of Newport Beach 

Stormwater Program (cleanwaternewport.com) for a library of materials available.  Please only 

attach the educational materials specifically applicable to this project.  Other materials specific to 

the project may be included as well and must be attached. 

Education Materials 

Residential Material 

(http://www.ocwatersheds.com) 

Check If 

Applicable 

Business Material 

(http://www.ocwatersheds.com) 

Check If 

Applicable 

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

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

Tips for the Home Mechanic  Tips for the Food Service Industry  

Homeowners Guide for Sustainable 
Water Use 

 
Proper Maintenance Practices for Your 
Business 

 

Household Tips  

Other Material 
Check If 

Attached 
Proper Disposal of Household 
Hazardous Waste 

 

Recycle at Your Local Used Oil 

Collection Center (North County) 
 

Building and Ground Maintenance 

Guidelines 
 

Recycle at Your Local Used Oil 

Collection Center (Central County) 
 Housekeeping Practices  

Recycle at Your Local Used Oil 

Collection Center (South County) 
 Plaza and Sidewalk Cleaning  

Tips for Maintaining a Septic Tank 

System 
 Efficient Irrigation  

Responsible Pest Control  Trash Storage Areas  

Sewer Spill  Drainage System Maintenance  

Tips for the Home Improvement 

Projects 
   

Tips for Horse Care    

Tips for Landscaping and Gardening    

Tips for Pet Care    

Tips for Pool Maintenance    

Tips for Residential Pool, Landscape 

and Hardscape Drains 
   

Tips for Projects Using Paint    
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Attachment A 

 

Educational Materials 
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D
id You K

now
?

 M
ost people believe th

at th
e largest source 

of w
ater pollution

 in
 urban

 areas com
es from

 
specifi

c sources such
 as factories an

d sew
age 

treatm
en

t plan
ts  In

 fact, th
e largest source 

of w
ater pollution

 com
es from

 city streets, 
n

eigh
borh

oods, con
struction

 sites an
d parkin

g 
lots  T

h
is type of pollution

 is som
etim

es 
called “n

on
-poin

t source” pollution
 

 T
h

ere are tw
o types of n

on
-poin

t source 
 

pollution
:  storm

w
ater an

d urban
 run

off 
 

pollution
 

 Storm
w

ater run
off results from

 rain
fall   

W
h

en
 rain

storm
s cause large volum

es 
of w

ater to rin
se th

e urban
 lan

dscape, 
pickin

g up pollutan
ts alon

g th
e w

ay 
 U

rban
 run

off can
 h

appen
 an

y tim
e of 

th
e year w

h
en

 excessive w
ater use from

 
irrigation

, veh
icle w

ash
in

g an
d oth

er 
sources carries trash

, law
n

 clippin
gs an

d 
oth

er urban
 pollutan

ts in
to storm

 drain
s  

W
here D

oes It G
o?

 A
n

yth
in

g w
e use outside h

om
es, veh

icles an
d 

busin
esses – like m

otor oil, pain
t, pesticides, 

fertilizers an
d clean

ers – can
 be blow

n
 or w

ash
ed 

in
to storm

 drain
s  

 A
 little w

ater from
 a garden

 h
ose or rain

 can
 also 

sen
d m

aterials in
to storm

 drain
s  

 Storm
 drain

s are separate from
 our san

itary 
sew

er system
s; un

like w
ater in

 san
itary sew

ers 
(from

 sin
ks or toilets), w

ater in
 storm

 drain
s is 

n
ot treated before en

terin
g our w

aterw
ays  
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E
ven if you live m

iles from
 the Pacific 

O
cean, you m

ay be unknow
ingly 

polluting it.

Sources of N
on-Point Source Pollution

 A
utom

otive leaks an
d spills 

 Im
proper disposal of used oil an

d oth
er en

gin
e 

fl
uids   

 M
etals foun

d in
 veh

icle exh
aust, w

eath
ered pain

t, 
rust, m

etal platin
g an

d tires  
 Pesticides an

d fertilizers from
 law

n
s, garden

s an
d 

farm
s 

 Im
proper disposal of clean

ers, pain
t an

d pain
t 

rem
overs 

 Soil erosion
 an

d dust debris from
 lan

dscape an
d 

con
struction

 activities 
 L

itter, law
n

 clippin
gs, an

im
al w

aste, an
d oth

er 
organ

ic m
atter  

 O
il stain

s on
 parkin

g lots an
d paved surfaces 

T
he E

ffect on the O
ceanN

on
-poin

t source 
pollution

 can
 h

ave 
a serious im

pact 
on

 w
ater quality 

in
 O

ran
ge C

oun
ty   

Pollutan
ts from

 th
e 

storm
 drain

 system
 

can
 h

arm
 m

arin
e life 

as w
ell as coastal an

d w
etlan

d h
abitats  T

h
ey can

 
also degrade recreation

 areas such
 as beach

es, 
h

arbors an
d bays 

Storm
w

ater quality m
an

agem
en

t program
s h

ave 
been

 developed th
rough

out O
ran

ge C
oun

ty to 
educate an

d en
courage th

e public to protect w
ater 

quality, m
on

itor run
off in

 th
e storm

 drain
 system

, 
in

vestigate illegal dum
pin

g an
d m

ain
tain

 storm
 

drain
s  

Support from
 O

ran
ge C

oun
ty residen

ts an
d 

busin
esses is n

eeded to im
prove w

ater quality 
an

d reduce urban
 run

off pollution
   Proper use 

an
d disposal of m

aterials w
ill h

elp stop pollution
 

before it reach
es th

e storm
 drain

 an
d th

e ocean
 

D
um

ping one quart of m
otor oil into a 

storm
 drain can contam

inate 250,000 
gallons of w

ater. 
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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.
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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 
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Thank you for making water protection 
a priority!

For more information, 
please visit
www.ocwatersheds.
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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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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.
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•	 Pollution:	 Trash	and	debris	
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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	
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many	locations	for	Coastal	and	Inner-Coastal	
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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.		
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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.		
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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.		
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Preliminary Water Quality Management Plan (PWQMP) 

VIVANTE FASHION ISLAND – SR. ASSISTED LIVING 

  

 

 Section VII 

SP8384 WQMP  Page 33 

Attachment B 

 

HCOC’s supportive maps, Hydrology & and BMP 

Calculations 
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Project Site Discharges to 
Public storm 
drain.

Stormwater runoff continues on storm
drain pipe up pass Jamoboree Road
where runoff crosses via PCC channel
and back to to a  Public 30" line that
ultimately discharges into the Upper
Newport Bay.

(See next page for PCC channel).

Since project conveys runoff to receiving
water body via stable channel/storm
drain, HSCOC's are not a concern.
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Section	1	 Purpose	and	Scope	

 

This hydrology study presents an analysis of the hydrologic effects of the development of a 2.9 

acre Multi-Residential development known as Vivante - Senior Assisted Living in the City of 

Newport Beach, California. 

This report addresses runoff from the project site and its impact to the existing downstream 

storm drainage system. This hydrology study was prepared in accordance with the Orange 

County Drainage Area Management Plan (DAMP 2011) and the Orange County Hydrology 

Manual (October 1986 and 1996 Addendum).  The study includes calculations for the 2, 25 and 

100-year storms for both the existing and the proposed developments.  The study also details 

the general project characteristics, the design, criteria and methodology applied to the analysis 

of the project.  The report provides a design analysis for the drainage facilities proposed as part 

of the project, with the drainage improvements being designed to convey all rainfall event 

frequencies up to a 24-hour, 25-year storm event. 

The plans and specifications in the Hydrology Study are not for construction purposes; the 

contractor shall refer to final approved construction documents for plans and specifications. 
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Section	2	 Project	Information	

2.1	 Project	Description	

 

The proposed construction involves the demolition of two existing buildings, concrete flatwork 

parking lot and conflicting underground utilities located on two existing developed parcels 

totaling approximately 2.91 Acres. Furthermore, the proposed Project includes the construction 

of a multi-story senior assisted living facility above and below grade as well as surface parking 

and associated appurtenances. 

2.1.1	 Project	Location	

 

The project is located at 850 and 856 San Clemente Drive in the City of Newport Beach, 

California.  The site is currently occupied by the Orange County Museum of Art and its 

associated administration building.  The site is roughly bounded by Bombero Street/Private 

Drive to the north, San Clemente Drive to the south, Santa Barbara Drive to the west and Santa 

Cruz Drive to the east as graphically shown in Figure 1, below. 

 

Figure 1 – Vicinity Map (Not To Scale) 
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2.2	 Hydrologic	Setting	

 

This section summarizes the project's size and location in the context of the larger watershed 

perspective, topography, soil and vegetation conditions, percent impervious area, natural and 

infrastructure drainage features, and other relevant hydrologic and environmental factors to be 

protected specific to the project area's watershed. 

2.2.1	 Watershed	

 

The project site is located within the Santa Ana Watershed, located between the cities of 

Huntington Beach and Newport Beach, and locally drains into to the Upper Newport Bay (the 

Back Bay) which ultimately flows to Pacific Ocean.  

2.2.2	 Existing	Topography	and	Facilities	

 

The site currently consists of two existing buildings with surrounding sidewalk, parking lot, drive 

isles and landscaping.  The ground surface elevation at the site varies from approximately 164 

feet to 180 feet based on the NAVD 88 Survey Datum.  Existing ground generally slopes from 

the northeast corner to the southeast corner at an approximate slope of 1%.  The site then 

slopes from this southeast corner to the southwest corner at an approximate slope of 3%.  The 

existing easterly 1.996 AC parcel (850 San Clemente Drive) contains the Orange County 

Museum (OCMA) Building which is approximately 23,900 sf.  The existing westerly 0.910 AC 

parcel (856 San Clemente Drive) contains the approximate 14,556 sf OCMA 

Galleries/Administration Building. 

2.2.3	 Adjacent	Land	Use	

 

The project is bounded by an existing multi-level parking structure to the east and northwest, a 

multi-level office building to the west and south and an apartment community to the north. 

Per the City of Newport Beach zoning map, the proposed area is zoned “PC-19” Planned 

Community “San Joaquin Plaza”.  The project site is bounded by “PC-56, PC-23” and “OR” which 

are planned Communities “North Newport Center”, “Block 800 Newport Center” and Office 

Regional Commercial, respectively. 

2.2.4	 Soil	Conditions	

 

In accordance with the Natural Resources Conservation Service Soil Survey published in 2006,  

the project is within soil group B.   
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The project site location has been graphically shown on a soil group map and a USDA Soil 

Resource map, which have been included in Appendix A. 

2.2.5	 Impervious	Cover	

 

In the current condition, this property is part of an existing commercial development and its 

impervious cover is approximately 74%.  The proposed residential development’s impervious 

cover is approximately 81%. 

Minor improvements are proposed in portion adjacent to the project site to close an existing 

drive entrance. The proposed improvements consist of adding landscape at previous location of 

paved aisle. A breakdown of the cover is provided on the table below. 

Summary of Pervious vs. Impervious Cover 

 

Total 

Area 

(sf) 

Impervious 

Cover (sf) 

Pervious 

Cover (sf) 

% 

Impervious 

% 

Pervious 

Existing On-Site 126,619 93,192 33,427 73.6% 26.4% 

Proposed On-Site 126,619 102,879 23,740 81% 19% 

Existing Off-site  7,743 2,677 5,066 31.5% 68.4% 

Proposed Off-site 7,743 1,588 6,155 20.5% 79.5% 

 

2.2.6	 Existing	Drainage	Patterns	

 

Currently, storm water runoff sheet flows from the northeast to the southwest along V-

gutters/curb & gutters and discharges to a private storm drain catch basin located offsite (888 

San Clemente Drive) near the southwest corner of the proposed project property.  This existing 

private catch basin and storm drain system flows to the local storm drain located in Bombero 

Drive.  Storm water runoff behind the existing buildings drains toward the north and west onto 

the adjacent parcels where it is then picked up in concrete swales which ultimately drain to 

offsite storm drain systems, thence to public storm drain systems located in Santa Barbara 

Drive and thence ultimately to the Back Bay. 

2.2.7 Proposed	Drainage	Patterns	

 

In general, the proposed on-site surface water runoff mimics that of the existing conditions.  

Storm water runoff sheet flows from the parking lot into curb and gutter and V-gutters which 

flow to onsite catch basins that are part of the private storm drain system. An underground 

detention basin will detain the 98th percentile storm and downstream of the basin a  Modular 
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Wetland bio-filtration basins is proposed that provide water quality treatment before releasing 

treated storm water to the private storm drain system.  The on-site storm drain system will 

consist of onsite concrete swales and HDPE pipes that range in sizes from 6-inch to 15-inch.  

Hydraulic calculations can be found in Appendix C. 

A small drainage area off-site will be disturbed to close out an existing driveway southwest of 

the site. Runoff from this area will keep the existing drainage patterns and will sheet flow to a 

private catch basin northwest of the site. This area will be primarily a vegetated slope so it is 

mostly pervious with the exception of a walkway that provides connectivity with other adjacent 

buildings. 

Both off-site catch basins that receive runoff from the project improvements area part of a 

private storm drain system that ultimately discharges runoff to a Public 24” RCP along Bombero 

Drive.   The proposed condition Hydrology map and the AES calculation results are included in 

Appendix B. 

2.2.8	 Downstream	Conditions	

 

Mimicking the existing onsite storm drain system, the proposed project conditions discharge 

directly to a local private storm drain catch basin and storm drain system (18” RCP) adjacent to 

the southwest corner of the property via curb & gutter/V-Gutter and piped flow.  The site 

eventually flows into Upper Newport Bay (the Back Bay), thence ultimately to the Pacific Ocean.  

Furthermore, the City have reported that there have been no issues with the downstream 

storm drain system.  
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Section	3	 Design	Criteria	and	Methodology	

3.1	 Design	Criteria	

 

This section summarizes the design criteria and methodology applied to the drainage analysis of 

the project site. The design criteria and methodology follow the DAMP 2011 and the Orange 

County Hydrology Manual (OCHM) requirements. 

3.1.1	 Drainage	Design	Criteria	

 

The project storm drain facilities discussed in Section 2.2.7 Proposed Drainage Patterns (catch 

basins, storm drain piping and modular wetland systems) have been designed to conform to 

the Orange County standards outlined above.   

3.1.2	 Runoff	Calculation	Method	

 

Runoff calculations for this study were accomplished using the Rational Method. The Rational 

Method is used to determine peak storm water runoff flows for watershed areas that are less 

than 640 acre in accordance with the recommendations of the Orange County Hydrology 

Manual.  This method was used to determine storm water runoff through each subarea using 

elevations, slopes, flow lengths, soil type, land use and area inputs to calculate time of 

concentration for the 2-, 25- and 100-year storm events.  The Rational Method was modeled 

using the Advance Engineering Software (AES) program which is based on the equation below:  

The Rational Method is based on the equation: �� = � × � × �� 

Where: 

Q = runoff (cfs) 

C = runoff coefficient representing the ratio of runoff depth to rainfall depth 

I = the time-averaged rainfall intensity in inches per hour corresponding to the time of 

concentration 

A = drainage area (acres). 
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3.1.3	 Runoff	and	Detention		

 

The calculations per this report result in post-development runoff values less than the existing; 

however, per record plans and reports, it has been documented that the storm drain system 

that receives runoff from the site was designed for a 25 year storm of 8.2cfs peak for the 

project site. See referenced Hydrology map on appendix B. T 

The project has a proposed detention system that will store stormwater to be treated as 

required for the project Water Quality Management Plan. The total detention consist of an 

underground basin with storage capacity of 6,300cf.  This detention system has been design to 

mitigate the project peak flows so the 25 year peak does not exceed 8.25cfs. 

Flow-through Detention Basin modeling hydrographs calculations produced by AES are included 

in Appendix E and demonstrate the detention basin is adequately sized for the 25-year storm 

while reducing the peak flow to less than the existing condition as indicated on the record 

documents. 
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Section	4	 Hydrology	and	Drainage	Analysis	

 

This section summarizes the quantitative hydrologic analysis of the existing and proposed 

conditions of the site. 

4.1	 Summary	of	Results	

 

The hydrology analysis was prepared for the 2-, 25- and 100-year storm events for both the 

existing and proposed conditions as outlined in Appendix B.  A summary of the development 

flows are provided below: 

TABLE 4.1 

Existing vs. Proposed Development Flowrate Comparison 

Outfall #1: Existing 

Catch basin 

2 Year Storm (cfs) 25 Year Storm (cfs) 100 Year Storm (cfs) 

Pre-developed 

Condition Flowrate 
4.57 10.32 13.33 

Post-developed 

Condition Flowrate 

(Unmitigated) 

4.01 8.76 12.29 

Post-development 

(mitigated) 
-- 4.27 -- 

Outfall for Off-site 

area:  
   

Existing  0.34 0.76 0.97 

Proposed  0.31 0.71 0.91 

  

In conclusion, this report demonstrates that the development of Vivante-Senior Assisted Living 

will not increase the amount of storm water runoff over the current existing site’s storm water 

runoff.  Furthermore, as the proposed storm drain system mimics the existing site’s storm drain 

system, no detrimental conditions are expected in the existing downstream storm drain system.  

Also, as described on section 3.1.3, record documents indicate that the catch basin/private 

storm drain that receives runoff from the site was designed for a 25 year peak flow of 8.25cfs. 

Since the runoff calculations for the proposed 25 year results in 8.75cfs, the proposed 

detention will mitigate the peak flow increase. The peak mitigated runoff is 4.27. CFS for the 25 

year storm. 

A small drainage area off-site will be disturbed to close out an existing driveway southwest of 

the site. Runoff from this area will keep the existing drainage patterns and will sheet flow to a 
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private catch basin northwest of the site. This area will be primarily a vegetated slope so it is 

mostly pervious with the exception of a walkway that provides connectivity with other adjacent 

buildings. In the existing condition the off-site area has a small portion, O-1a with total area of 

896sf that drains to the catch basin that serves the project (SW of the site) ; the remaining off-

site area consist of aprox. 6,847sf that drain to an existing catch basin west of the site. In the 

proposed condition all off-site drainage area drains to the catch basin to the west. Although the 

drainage area directly contributing to the western catch basin increased by 896sf;  there is no 

negative impact to the system since overall there is a decrease of peak flow to the private 

storm drain from the off-site area due to increase in pervious area. 

In conclusion the proposed improvements will not result in a increase of the project calculated 

peak flows. Additionally, the project proposed detention will further reduce peak flows to     

ensure the existing private storm drain system can handle the project stormwater runoff.
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DMA A DMA B DMA C DMA D DMA E DMA TOTAL

Area (SF) 21,857    SF 96,603  SF 5,917    SF 2,147              SF 95                    SF 126,619       SF

Area (AC) 0.50 AC 2.22 AC 0.14 AC 0.05 AC 0.002 AC 2.91 AC

Pervious 2,918      SF 13,134  SF 5,512    SF 2,081              SF 61                    SF 23,706         SF

% Pervious 13.4% 13.6% 93.2% 96.9% 64.2% 18.7%

% Impervious 86.6% 86.4% 6.8% 3.1% 35.8% 81.3%

Runoff Coefficient, C 0.80 0.80 0.20 0.17 0.42 0.76

24 Hr, 85th Percentile Rainfall (in) 0.7000 in 0.7000 in 0.7000 in 0.7000 in 0.7000 in 0.7000 in

Required DCV for LID 1,020      CF 4,497    CF 69          CF 22                   CF 2                      CF 5,610            CF

DCV=(C x 24 Hr Rainfall (in)/12 x Area (SF))

Area BMA O

Area (SF) 7743 SF TOTAL DCV 5,747.59        CF

Area (AC) 0.17 AC

Pervious 6155 SF

% Pervious 79.49%

% Impervious 20.51%

Runoff Coefficient, C 0.30

24 Hr, 85th Percentile Rainfall (in) 0.7 in

Required DCV for LID 137.23 CF

85th Percentile Calculations for DCV

Off-site 85th Percentile Calculations for DCV
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Preliminary Water Quality Management Plan (PWQMP) 

VIVANTE FASHION ISLAND – SR. ASSISTED LIVING 

  

 

 Section VII 

SP8384 WQMP  Page 34 

Attachment C 

 

Supporting Maps & Exhibits  

-Rainfall zones (Figure XVI-1) 

-NRCS Hydrologic Soil Groups (Figure XVI-2a) 

-North OC Ground Water Protection Areas (Figure XVI-2f) 

-Infiltration Analysis Overlap Constraint Locations (Figure XVI-2g) 

-2010 CA 303(d) List of Water Quality Limited Segments 

-Existing & Proposed Drainage Pattern Maps 

-Preliminary WQMP Plot Plan 
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 REGION 
 WATER BODY 

NAME 
WATER 
TYPE 

WATERSHED*
CALWATER / USGS HUC 

• POLLUTANT 

◦ POTENTIAL SOURCES

Relevant Notes

ESTIMATED 
AREA 

ASSESSED 

FIRST 
YEAR 

LISTED 

TMDL 
REQUIREMENT 

STATUS** 
 DATE*** 

8 Mill Creek (Prado 
Area) 

River & 
Stream 

80121000  /  18070203 
• Indicator Bacteria

◦ Dairies 1.6 Miles 2014 5B 2007 

• Nutrients

◦ Source Unknown
1.6 Miles 1996 5A 2019 

• Total Suspended Solids (TSS)

◦ Source Unknown
1.6 Miles 1996 5A 2019 

8 Mill Creek Reach 1 River & 
Stream 

80156000  /  18070203 
• Indicator Bacteria

◦ Source Unknown
12 Miles 2014 5A 2019 

8 Morning Canyon 
Creek 

River & 
Stream 

80111000  /  18070201 
• Indicator Bacteria

◦ Source Unknown
1.1 Miles 2010 5A 2021 

8 Mountain Home 
Creek 

River & 
Stream 

80158000  /  18070203 
• Indicator Bacteria

◦ Source Unknown
3.7 Miles 2014 5A 2019 

Data collected by Regional Board staff in 2012 (outside of the 2014 Listing Cycle data 
solicitation) support the delisting of Mountain Home Creek for Indicator Bacteria in the 
next listing cycle.

8 Mountain Home 
Creek, East Fork 

River & 
Stream 

80158000  /  18070203 
• Indicator Bacteria

◦ Source Unknown
5.1 Miles 2014 5A 2019 

8 Newport Bay, 
Lower (entire lower 
bay, including 
Rhine Channel, 
Turning Basin and 
South Lido Channel 
to east end of H-J 
Moorings) 

Bay & 
Harbor 

80114000  /  18070201 
• Chlordane

◦ See TMDL documentation
767 Acres 2006 5B 2013 

• Copper

◦ Marinas and Recreational Boating
767 Acres 2006 5A 2019 

• DDT (Dichlorodiphenyltrichloroethane)

◦ See TMDL documentation
767 Acres 1990 5B 2013 

• Indicator Bacteria

◦ Source Unknown
767 Acres 2010 5B 2000 

The following LOEs had been incorrectly linked to Lower Newport Bay during the 2010 
cycle : 8147, 8148, 8149, 8150, 8151, 8152, 8153, 8154, 8155, 8156, 8157, 8158, 8159, 
8160, 8161, 8162, 28355, 28357, 28361, 28367, 28373, 28377, 28379, 28381, 28383. 
They have not been used in the Final Use Rating in the 2014 cycle and will be retired prior 
to the next cycle. They have been copied over to Upper Newport Bay (where the sampling 
points are located) and have new LOE #'s. LOE 26162 was created during the 2010 cycle 
and incorrectly combined sampling locations in both Upper and Lower Newport Bay. The 
data in LOE 26162 has been reanalyzed and 2 new LOEs have been created for those 
data in the proper waterbodies. LOE 26162 is not used in the Final Use Rating in the 2014 
cycle and will be retired prior to the next cycle. In the 2010 cycle, the Shellfish Harvest 
Objective that was used in the LOEs was the Ocean Plan Total Coliform value, rather than 
the existing Region 8 Basin Plan Objective that was based on Fecal Coliform. While 
combining the LOEs written using the Ocean Plan Total Coliform objective results in a 
delisting for the Shellfish Harvest Beneficial Use, analysis of the 2008 -2010 Fecal 
Coliform data from the Beach Watch program resulted in 7 months of exceedance out of 
23 months (where samples were collected) and based on weight of evidence, the decision 
was made to leave the Shellfish Harvest listing in place for Fecal Coliform.

• Nutrients

◦ Source Unknown
767 Acres 1992 5B 1999 

• PCBs (Polychlorinated biphenyls)

◦ See TMDL documentation
767 Acres 1990 5B 2013 
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 REGION 
 WATER BODY 

NAME 
WATER 
TYPE 

WATERSHED*
CALWATER / USGS HUC 

• POLLUTANT 

◦ POTENTIAL SOURCES

Relevant Notes

ESTIMATED 
AREA 

ASSESSED 

FIRST 
YEAR 

LISTED 

TMDL 
REQUIREMENT 

STATUS** 
 DATE*** 

• Toxicity

◦ Source Unknown 767 Acres 2014 5A 2019 

8 Newport Bay, 
Upper (Ecological 
Reserve) 

Estuary 80111000  /  18070201 
• Chlordane

◦ See TMDL documentation
653 Acres 2006 5B 2013 

• Copper

◦ Marinas and Recreational Boating
653 Acres 2006 5A 2007 

• DDT (Dichlorodiphenyltrichloroethane)

◦ See TMDL documentation
653 Acres 2006 5B 2013 

• Indicator Bacteria

◦ Source Unknown
653 Acres 2010 5B 2000 

The following LOEs had been incorrectly linked to Upper Newport Bay during the 2010 
cycle : 8075, 8076, 8077 and 8078. They have not been used in the Final Use Rating in 
the 2014 cycle and will be retired prior to the next cycle. They have been copied over to 
Lower Newport Bay (where the sampling points are located) and have new LOE #'s.

• Malathion

◦ Source Unknown
653 Acres 2014 5A 2027 

• Nutrients

◦ Source Unknown
653 Acres 2006 5B 1999 

• PCBs (Polychlorinated biphenyls)

◦ See TMDL documentation
653 Acres 2006 5B 2013 

• Sedimentation/Siltation

◦ Agriculture
◦ Channel Erosion
◦ Construction/Land Development
◦ Erosion/Siltation

653 Acres 2006 5B 1999 

• Toxicity

◦ Source Unknown
653 Acres 2014 5A 2027 

8 Newport Slough River & 
Stream 

80111000  /  18070201 
• Indicator Bacteria

◦ Source Unknown
1.3 Miles 2014 5A 2021 

8 Peters Canyon 
Channel 

River & 
Stream 

80111000  /  18070201 
• Benthic Community Effects

◦ Source Unknown
3 Miles 2014 5A 2027 

• DDT (Dichlorodiphenyltrichloroethane)

◦ See TMDL documentation
3 Miles 2006 5B 2013 

The USEPA approved the Newport Bay Organochlorine compounds TMDL on November 
12, 2013 which includes this pollutant (Total DDT-sum of 4,4'- and 2,4'- isomers of DDT, 
DDE, and DDD) for Peters Canyon Channel.

• Indicator Bacteria

◦ Source Unknown
3 Miles 2010 5A 2021 

While this Decision was based on a sufficient number of exceedances of the E. coli Single 
Sample objective, it should be noted that Enterococcus, Fecal Coliform and Total Coliform 
objectives no longer apply to the REC 1 Beneficial Use for fresh waters in Region 8. As 
such the Enterococcus, Fecal Coliform and Total Coliform LOEs will be retired. Further, 
the Single Sample objective was only used because of the lack of representative 30-day, 
5-sample Geomean values. When representative 30-day, 5-sample Geomean values are 
collected the Single Sample E. coli LOE will be retired.

• Malathion

◦ Source Unknown
3 Miles 2014 5A 2027 

• Selenium

◦ Source Unknown
3 Miles 2014 5A 2027 
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Home  Water Issues  Programs  Tmdl

Impaired Water Bodies

Click on the "2014/2016" bar to expand and retract the information.

2014/2016 Integrated Report Approval Documents

Listing a water body as impaired in California is governed by the Water Quality Control Policy for developing California's Clean Water Act
Section 303(d) Listing Policy. The State and Regional Water Boards assess water quality data for California's waters every two years to
determine if they contain pollutants at levels that exceed protective water quality criteria and standards. This biennial assessment is
required under Section 303(d) of the Federal Clean Water Act.

Please allow time for the information below to appear.  Tabs will be available to navigate to various topics.

 

Final 2014/2016 California Integrated Report (Clean Water Act Section 303(d) List / 305(b) Report)

2014 AND 2016 INTEGRATED REPORT — ALL ASSESSED WATERS

Zoom to county: 
 

Show county

Zoom to Regional Board: 
 

Show Regional Board

Map Help

Zoom to water body: (Filter: All) 

 Filter list by:  Reset list

 Show all assessed waters 

 Show only impaired ("303(d)-
listed") waters

Show water bodies by pollutant: 
 
Pollutant category: 
All
 

 
 
Pollutant: 
All
 

 

Reset filters

2014 and 2016 Integrated Report Map 303(d) List Admin. Record Data Download Contact Us

All All

All

All

Change basemap+
–

 

Zoom to

Newport Bay, Upper (Ecological Reserve) 
Water body type: Estuary 
Assessed area: 653 acres 

Integrated Report category: 5

Assessed water body in the Santa Ana Region.

Newport Bay, Upper (Ecological
Reserve) 

Pollutant assessments

Close

Pollutants

Listing Decision

Report Link

Potential Sources

Schedule

Comments

2-
Methylnaphthalene |
Antimony |
Benzo(a)pyrene
(3,4-Benzopyrene
-7-d) | Chrysene
(C1-C4) | Dieldrin |
Endrin | PAHs
(Polycyclic Aromatic
Hydrocarbons) |
Phenanthrene |
Pyrene | Silver

Do Not List on
303(d) list (TMDL
required list)

33661

n/a

 

Arsenic

Do Not List on
303(d) list (TMDL
required list)

34070

n/a

 

Cadmium

Do Not List on
303(d) list (TMDL
required list)

33877
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Impaired Water Bodies

Click on the "2014/2016" bar to expand and retract the information.

2014/2016 Integrated Report Approval Documents

Listing a water body as impaired in California is governed by the Water Quality Control Policy for developing California's Clean Water Act
Section 303(d) Listing Policy. The State and Regional Water Boards assess water quality data for California's waters every two years to
determine if they contain pollutants at levels that exceed protective water quality criteria and standards. This biennial assessment is
required under Section 303(d) of the Federal Clean Water Act.

Please allow time for the information below to appear.  Tabs will be available to navigate to various topics.

 

Final 2014/2016 California Integrated Report (Clean Water Act Section 303(d) List / 305(b) Report)

2014 AND 2016 INTEGRATED REPORT — ALL ASSESSED WATERS

Zoom to county: 
 

Show county

Zoom to Regional Board: 
 

Show Regional Board

Map Help

Zoom to water body: (Filter: All) 

 Filter list by:  Reset list

 Show all assessed waters 

 Show only impaired ("303(d)-
listed") waters

Show water bodies by pollutant: 
 
Pollutant category: 
All
 

 
 
Pollutant: 
All
 

 

Reset filters

2014 and 2016 Integrated Report Map 303(d) List Admin. Record Data Download Contact Us

All All

All

All

Change basemap+
–

 

Zoom to

Newport Bay, Lower (entire lower bay,
including Rhine Channel, Turning Basin and

South Lido Channel to east end of H-J
Moorings) 

Water body type: Bay & Harbor 
Assessed area: 767 acres 

Integrated Report category: 5

Assessed water body in the Santa Ana Region.

Newport Bay, Lower (entire lower
bay, including Rhine Channel,
Turning Basin and South Lido

Channel to east end of H-J
Moorings) 

Pollutant assessments

Close

Pollutants

Listing Decision

Report Link

Potential Sources

Schedule

Comments

2-
Methylnaphthalene |
Antimony |
Benzo(a)pyrene
(3,4-Benzopyrene
-7-d) | Cadmium |
Chrysene (C1-C4) |
Endrin | Lead |
PAHs (Polycyclic
Aromatic
Hydrocarbons) |
Pyrene | Silver | Zinc

Do Not List on
303(d) list (TMDL
required list)
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n/a
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Do Not List on
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required list)
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n/a
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8
Newport
Bay,
Lower
(entire
lower bay,
including
Rhine
Channel,
Turning
Basin and
South
Lido
Channel to
east end of
H-J
Moorings)

 
Bay &
Harbor

80114000
 / 

18070201

Chlordane
See TMDL documentation

767 Acres
 

2006
 

5B 2013

Copper
Marinas and Recreational Boating

767 Acres
 

2006
 

5A 2019

DDT (Dichlorodiphenyltrichloroethane)
See TMDL documentation

767 Acres
 

1990
 

5B 2013

Indicator Bacteria
Source Unknown

767 Acres
 

2010
 

5B 2000

The following LOEs had been incorrectly linked to Lower Newport Bay
during the 2010 cycle : 8147, 8148, 8149, 8150, 8151, 8152, 8153, 8154,
8155, 8156, 8157, 8158, 8159, 8160, 8161, 8162, 28355, 28357, 28361,
28367, 28373, 28377, 28379, 28381, 28383. They have not been used in the
Final Use Rating in the 2014 cycle and will be retired prior to the next cycle.
They have been copied over to Upper Newport Bay (where the sampling
points are located) and have new LOE #'s. LOE 26162 was created during
the 2010 cycle and incorrectly combined sampling locations in both Upper
and Lower Newport Bay. The data in LOE 26162 has been reanalyzed and 2
new LOEs have been created for those data in the proper waterbodies. LOE
26162 is not used in the Final Use Rating in the 2014 cycle and will be
retired prior to the next cycle. In the 2010 cycle, the Shellfish Harvest
Objective that was used in the LOEs was the Ocean Plan Total Coliform
value, rather than the existing Region 8 Basin Plan Objective that was based
on Fecal Coliform. While combining the LOEs written using the Ocean Plan
Total Coliform objective results in a delisting for the Shellfish Harvest
Beneficial Use, analysis of the 2008 -2010 Fecal Coliform data from the
Beach Watch program resulted in 7 months of exceedance out of 23 months
(where samples were collected) and based on weight of evidence, the
decision was made to leave the Shellfish Harvest listing in place for Fecal
Coliform.

Nutrients
Source Unknown

767 Acres
 

1992
 

5B 1999

PCBs (Polychlorinated biphenyls)   
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See TMDL documentation 767 Acres 1990 5B 2013

Toxicity
Source Unknown

767 Acres
 

2014
 

5A 2019

8Newport
Bay,
Upper
(Ecological
Reserve)

 
Estuary80111000

 / 
18070201

Chlordane
See TMDL documentation

653 Acres
 

2006
 

5B 2013

Copper
Marinas and Recreational Boating

653 Acres
 

2006
 

5A 2007

DDT (Dichlorodiphenyltrichloroethane)
See TMDL documentation

653 Acres
 

2006
 

5B 2013

Indicator Bacteria
Source Unknown

653 Acres
 

2010
 

5B 2000

The following LOEs had been incorrectly linked to Upper Newport Bay
during the 2010 cycle : 8075, 8076, 8077 and 8078. They have not been used
in the Final Use Rating in the 2014 cycle and will be retired prior to the next
cycle. They have been copied over to Lower Newport Bay (where the
sampling points are located) and have new LOE #'s.

Malathion
Source Unknown

653 Acres
 

2014
 

5A 2027

Nutrients
Source Unknown

653 Acres
 

2006
 

5B 1999

PCBs (Polychlorinated biphenyls)
See TMDL documentation

653 Acres
 

2006
 

5B 2013

Sedimentation/Siltation
Agriculture
Channel Erosion
Construction/Land Development
Erosion/Siltation

653 Acres
 

2006
 

5B 1999

Toxicity
Source Unknown

653 Acres
 

2014
 

5A 2027
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SAN CLEMENTE DRIVE

BASIS OF BEARINGS

PARCEL "A"
PARCEL 2,

P.M.B. 81/8-9
1.996 ACRES / 86,962 SQ. FT.

A.P.N. 442-261-05

PARCEL "B"
PARCEL 2

LL95-3 INST NO. 199500483821, O.R.
0.910 ACRE / 39,634 SQ. FT.

A.P.N.442-261-17
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Preliminary Water Quality Management Plan (PWQMP) 

VIVANTE FASHION ISLAND – SR. ASSISTED LIVING 

  

 

 Section VII 

SP8384 WQMP  Page 35 

Attachment D 

 

Proprietary BMP Information and Details 
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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 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® 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 
Modular Wetlands® System 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.

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® continues to outperform other treatment methods with superior pollutant 
removal for TSS, heavy metals, nutrients, hydrocarbons, and bacteria.  Since 2007 the Modular 
Wetlands® 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 Modular Wetlands® harnesses some of the same biological processes found in natural 
wetlands in order to collect, transform, and remove even the most harmful pollutants. 

CA
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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. 

Cartridge Housing

Pre-filter Cartridge

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 cartridges
• Designed for easy maintenance access

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

to the biofiltration chamber

2

DISCHARGE3

BIOFILTRATION2PRETREATMENT1

PERIMETER VOID AREA

Flow Control
Riser

Draindown Line Outlet Pipe

Vertical Underdrain 
Manifold

BioMediaGREEN™

WetlandMEDIA™

1

3
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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® 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 Modular 
Wetlands® 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 Modular Wetlands® 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® 
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 Modular Wetlands® to be installed 
anywhere space is available. 

DVERT Trough

BYPASS
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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 

The Modular Wetlands® System Linear offers a unique advantage in the world of biofiltration due to its exclusive 
horizontal flow design: Volume-Based Design. 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 systems 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. In the example above, the Modular Wetlands® is installed downstream of underground box culvert 
storage. Designed for the water quality volume, the Modular Wetlands® will treat and discharge the required 
volume within local draindown time requirements.

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 Modular Wetlands®, 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.  Since the Modular Wetlands® 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® with
Arch Plastic Chambers

Modular Wetlands® with
Box Culvert Prestorage
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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 Modular Wetlands®, 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® 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®. Unlike other 
biofiltration systems that provide no pretreatment, 
the Modular Wetlands® 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 cartridges 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 Modular Wetlands® 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 Modular Wetlands® 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 Modular Wetlands®. 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 Modular Wetlands® 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 Modular 
Wetlands® 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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A Forterra Company

010419R1A

5796 Armada Drive Suite 250
Carlsbad,  CA 92008
855. 566. 3938
stormwater@forterrabp.com
biocleanenvironmental .com
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]UeZ[k[̀]UeWXỲ[TkZWXVXYZ_Xl

D-130



���������� ����	
�����
�
������
���

������������
��������
������������������
�����
�
������
����  �!

"#$%&

'

()%*+,%-+./*0*12+3.4156.7+68.9.:;<

=#5).>)*2-.>#?-

()%*+,%-+./*0*12+3.4156.7+68.9.;@<

=#5).>)*2-.>#?-

ABCD

EDFDGH
IJGG KLMI

ABCD

EDFDGK
FFNM JNJF

ABCD

EDFDGN
HGKM GOIFH

ABCD

EDFDMG
HJHI GGKOL

ABCD

EDLDJ
IGNG LIJM

ABCD

EDJDJ
HOIL GOOKM

ABCD

EDJDGM
KHHF GHGON

ABCD

EDJDGL
GOOKI MOGFH

ABCD

EDJDMO
GMHLO MHGMO

ABCD

EDJDMF
GHGOJ IOMGL

D-131



Call us today (800) 579-8819 or visit our website for detailed product information, drawings and 

design tools at www.oldcastlestormwater.com

STORMCAPTURE®

DETENTION / RETENTION

StormCapture Modular Stormwater Management System
for Infiltration, Detention, Retention and Treatment
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StormCapture® Module

Large Storage Capacity
Smaller system footprint for 
greater design flexibility.

Traffic Loading
Only requires 6" of cover.

Modular Design
Precast concrete modules 
measure 8' wide by 16' 
long OD, (7’ x 15’ ID), with 
customizable heights.

Custom Sizes
Available in internal 
heights from 2' to 14' 
to best-fit site needs.

Easy to Install
Fast installation with 
minimal handling.

Design Assistance
Let our professionals       
customize for your 
specific needs.

Treatment Train
Available with pre-treatment, 
post-treatment, or both.

Construction Site Friendly
Contractor does not have to 
relinquish any ground on the 
site once the StormCapture      
system is installed.

Backfill Requirements
Modules are typically backfilled 
with existing site materials.
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Same-day staging and installation of StormCapture project. StormCapture offers fast installation with minimal handling.

StormCapture modules are designed for HS20 traffic loading. StormCapture detention system installed beneath office parking lot.

StormCapture Advantages
• Fast Service - Get help from our national       
engineering team with layouts and specifications 
to meet your project's requirements.

• Cost Savings - Highly competitive installation 
and maintenance costs.

• Quality - Manufactured to the rigid standards 
of the Oldcastle quality control program at          
Oldcastle facilities around the country.

• Codes - Designed to the latest codes for        
HS-20-44 (full truckload plus impact).

• Sustainability - The system is maintainable for 
long-term sustainability.

• LID - Ideal for Low-Impact Development (LID).

• LEED - Manufactured locally with recycled 
material for potential LEED credits. LEED 2009 
for New Construction & Major Renovation, U.S. 
Green Building Council: Sustainable Sites (5.1, 5.2, 
6.1, 6.2), Materials & Resources (4.1, 4.2, 5.1, 5.2), 
Water Efficiency (1.1, 1.2, 3.1, 3.2).
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Applications
StormCapture offers numerous options for detention, retention, 
treatment and harvesting to solve your stormwater manage-
ment needs. Let us show you how we can design and customize 
a solution for you.

DETENTION

HARVESTING

TREATMENT

CISTERNS

Maintenance Module

Harvesting Equipment Skid with 
Sanitation, Pumps and Controls

Pre-Treatment

Maintenance Module
Detention

Filtration

Pre-Treatment

Inlet

Pump Outlet

RETENTION

INFILTRATION

PERMECAPTURE

Pump Module

Modules with Floor Openings

Modules with 
HydraPorts™

Permeable Interlocking 
Concrete Pavers
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INSTALLED IN JUST ONE DAY

Module Sizes

SC1 - Single piece modules can be used for applications 
from 2' to 7' tall. Appropriate for cisterns, infiltration, de-
tention and retention systems. SC1 modules are typically 
installed on minimally compacted gravel base, depending 
on specific project requirements.

SC2 - Two piece modules can be used for applications 
from 7' to 14' tall for maximum storage capacity in a 
condensed footprint. Appropriate for cisterns, infiltra-
tion, detention and retention systems. SC2 modules 
are typically installed on compacted native subgrade.

Endless Configurations
Contact us today to start
designing your system!

Inside                
Dimensions (ft)

Capacity                   
Range (ft3)

Inside                 
Dimensions (ft)

Capacity                   
Range (ft3)

7x15x2 210-212 7x15x9 945-1,027
7x15x3 315-325 7x15x10 1,050-1,140
7x15x4 420-442 7x15x11 1,155-1,257
7x15x5 525-559 7x15x12 1,260-1,374
7x15x6 630-676 7x15x13* 1,365-1,491
7x15x7 735-793 7x15x14* 1,470-1,608
7x15x8 840-910

Module Sizes & Capacities

* Special design considerations required and limited availability

Modules are 8'x16' outside dimensions. Capacity varies by configuration of openings.

Link Slab - Unique design allows for significant reduc-
tion in the quantity of modules and associated costs, 
while providing maximum storage capacity.
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(800) 579-8819

oldcastlestormwater.com © 2017 Oldcastle Precast, Inc.

OSS_StormCapture Insert_092017_v5
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Preliminary Water Quality Management Plan (PWQMP) 

VIVANTE FASHION ISLAND – SR. ASSISTED LIVING 
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November 10, 2015 

Related California 
18201 Von Karman Avenue, Suite 300 
Irvine, CA 92612 

Attention: Steven Oh 

Subject: Geotechnical Recommendations 
850 San Clemente Drive  
Newport Beach, California 
GDC Project No IR-634 

Dear Mr. Oh: 

Group Delta Consultants (GDC) submits our geotechnical report for the proposed structure at 
850 San Clemente Drive in Newport Beach, California. The work was performed in general 
accordance with our proposal dated August 18, 2015, and your subsequent authorization. The 
project will consist of the construction of 26-story residential condominium structure. The 
proposed structure includes two levels of subterranean parking.  

Construction of the proposed structure is feasible from a geotechnical perspective provided the 
recommendations contained in this report are incorporated into the design. 

 If you have any questions regarding this report, please feel free to call the undersigned at (949) 
450-2100.

Yours Sincerely,  
Group Delta Consultants, Inc. 

Anthony Augello, Ph. D., P. E. 
Associate Engineer 
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trenches are slope to drain to a sump. The structure at 670 Newport Center Drive installed wells 
to intercept the perched groundwater below the building. 

4.4.2 Lateral Resistance 

Mat foundations may derive lateral load resistance from passive resistance along the vertical 
sides of the foundations, we recommend an ultimate passive fluid pressure of 350 pounds per 
cubic foot (pcf). We recommend an ultimate sliding friction coefficient of 0.45 for design. Passive 
and sliding resistance may be used in combination without reduction. The required factor of 
safety is 1.5 for static loads and 1.1 for wind or seismic loads. 

4.4.3 Infiltration 

Because the basement excavation depth is very close to weathered bedrock elevation, infiltration 
basins are not feasible at the site. As discussed above. The weathered bedrock is a stiff to hard 
claystone. The permeability of these soils is low and percolation is not feasible. 

4.5 Earthwork and Grading 

We have assumed that the depth of the excavation will be approximately 20 to 25 feet below 
current grade. The borings performed at the area of the site were advanced using a track-
mounted hollow stem auger drill rig or bucket auger drill rigs. Drilling was completed with 
moderated effort through the existing soils and rock in the area. Therefore, conventional earth 
moving equipment (i.e., scrapers, dozers, excavators) will be capable of performing a portion of 
the excavations required for the development. All surface water should be diverted away from 
excavations. 
 
Excavation will be readily accomplished with light to heavy effort using conventional heavy-duty 
grading equipment such as scrapers, loaders, dozers, and excavators. Concrete, brick, old 
foundations, tanks, or other debris from the previous buildings/basements at the site may be 
encountered during the excavations.  
 
We recommend foundations be supported on the native bedrock. The subgrade soils should be 
observed and verified appropriate by GDC for support of mat foundation. If loose disturbed or 
otherwise unsuitable soils are found at the subgrade level, these soils shall be removed or 
brought to near-optimum moisture content (+2%), recompacted, and tested to a minimum of 
95% relative compaction prior to placement of fill or footing or floor slab construction. Only 
granular soils should be used for compacted fill. 
 

4.6 Basement Excavation 

The current conceptual drawing show the basement excavation extending to the property line, 
as a result shoring is required to support the excavations. Cantilever, tied-back or internally 
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November 13, 2018 

Vivante Newport Center, LLC 
c/o Nexus Companies 
1 MacArthur Place, Suite 300 
Santa Ana, California 92707 

Attention: Mr. Brad Cameron, S.E. 
Technical Director 

Subject: Report of Geotechnical Investigation 
Proposed Vivante Newport Coast 
850 San Clemente Drive 
Newport Beach, California 
GPI Project No. 2870.I 

Dear Mr. Cameron: 

Transmitted herewith is an electronic copy of our report of geotechnical investigation for the 
subject project.  The report presents our evaluation of the foundation conditions at the site 
and recommendations for design and construction. Hard copies can be provided as 
needed. 

We appreciate the opportunity of offering our services on this project and look forward to 
seeing the project through its successful completion.  Feel free to call us if you have any 
questions regarding our report or need further assistance. 

Very truly yours, 
Geotechnical Professionals Inc. 

Paul R. Schade, G.E. 
Principal 

cc: Doug Burroughs, Nexus Companies (email) 
Stephen Scanlon, Nexus Companies (email) 
Stephen Harris, S.E., Simpson Gumpertz & Heger (email) 
Bart Mink, P.E., Tait & Associates, Inc. (email) 
Nish Kothari / Don Harrier, HKS Inc. (email) 
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1.0 INTRODUCTION 

 
1.1 GENERAL 
 
This report presents the results of a geotechnical investigation performed by 
Geotechnical Professionals Inc. (GPI) for the proposed Vivante Newport Coast project in 
Newport Beach, California. The site location is shown on the Site Location Map, Figure 1.  
 
1.2 PROJECT DESCRIPTION 
 
The proposed development will consist of a 7-story (6 levels above grade, one-level 
below grade) senior assisted living facility. The overall site is approximately 2.9 acres in 
plan and currently consists of two parcels. Based on plans provided by the Project 
Architect and Civil Engineer, the proposed building will be about 26,500 square feet in 
plan, with the majority underlain by a single subterranean level. The subterranean level is 
approximately 24,500 square feet in plan with a finished floor at an approximate elevation 
of +169 feet. The subterranean level also includes a pool area that extends to the 
northwest, outside of the above-grade portion of the proposed structure. The basement 
pool area will be overlain by an outdoor amenity deck. The northeast portion of the 
proposed building will be supported at-grade at an approximate elevation of +181 feet. 
 
The project will also include new pavement and hardscape, landscape, minor retaining 
walls, bio-infiltration basins, and a new drive entrance. The existing site configuration is 
shown on the Existing Site Plan, Figure 2. The proposed site configuration, including the 
basement limits, is shown on the Proposed Site Plan, Figure 3. 
 
It is our understanding that the proposed structure will be of Type 1 construction. Based 
on information provided by SGH, the Project Structural Engineers, column loads are 
anticipated to range from a minimum of 120 kips to a maximum of 800 kips, with an 
average load of 400 kips. Mat foundation pressures for the subterranean portion of the 
building are anticipated to range from about 1,000 to 2,000 pounds per square foot (psf). 
Preliminary grading plans provided by Tait & Associates the Project Civil Engineer 
indicate potential cuts of up to 11 feet within the basement level of the proposed structure 
and fills of up to 10 feet outside the building footprint. The preliminary grading plans 
indicate a potential net import (fill) of approximately 6,000 cubic yards of material. A 
subsurface section showing potential cut and fill areas is shown on the Subsurface Cross 
Section, Figure 4. 
 
Our recommendations are based upon the above structural and grading information. We 
should be notified if the actual loads and/or grades change during the project design to 
either confirm or modify our recommendations. Also, when additional project grading and 
structural plans become available, we should be provided with a copy for review and 
comment. 
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1.3 PURPOSE OF INVESTIGATION 
 
The primary purpose of this investigation and report is to provide an evaluation of the 
existing geotechnical and seismic conditions at the site, as they relate to the design and 
construction of the proposed development. More specifically, this investigation was 
aimed at providing geotechnical recommendations for earthwork, and design of 
foundations, walls below grade, and pavements. 
 
1.4 PRIOR SITE WORK 
 
GPI was provided with a prior, feasibility-level geotechnical investigation by others for a 
proposed high-rise residential structure at the subject site (Group Delta, 2015). The prior 
investigation included three exploratory borings and laboratory testing consisting of fines 
content analyses, Atterberg limits, consolidation, and corrosivity. The prior investigation 
was referenced when planning the current investigation and preparing this report. We 
have used select prior geotechnical data for this study where relevant, and assume the 
liability of relying on prior data by others.  
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2.0 SCOPE OF WORK 

 
Our scope of work for this investigation consisted of a review of historical aerial 
photographs, review of prior investigations, geotechnical field exploration, laboratory 
testing, engineering analysis, and the preparation of this report.  
 
Our geotechnical field exploration program consisted of four Cone Penetration Tests 
(CPT’s) and two exploratory borings. The CPT’s were advanced to depths ranging from 
50 to 60 feet below existing site grades. The exploratory borings were drilled to depths of 
21 to 46 feet below existing site grades. Details of the field procedures and logs of the 
CPT’s and Borings are presented in Appendices A and B, respectively. The locations of 
the subsurface explorations are shown on Figures 2 and 3. 
 
Laboratory tests were performed on selected representative soil samples as an aid in soil 
classification and to evaluate the engineering properties of the soils. The geotechnical 
laboratory testing included determinations of moisture content and dry density, fines 
content, Atterberg limits, shear strength (direct shear), consolidation, compaction 
(maximum density/optimum moisture), and expansion index. We have also incorporated 
prior test results at the site by others where appropriate. Laboratory testing procedures 
and results are summarized in Appendix C. 
 
Engineering evaluations were performed to provide earthwork criteria, foundation, 
retaining wall, and slab design parameters, preliminary pavement sections, and 
assessments of seismic hazards. The results of our evaluations are presented in the 
remainder of the report.  
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3.0 SITE CONDITIONS 

 
3.1 SITE HISTORY 
 
Our understanding of the development history of the site is based on review of historical 
aerial photographs (Historic Aerials). In reviewing aerial photographs of the site, we noted 
that the site appears to have remained in its approximate current configuration since at 
least 1980. In aerial photographs from 1972 and prior, the site and surrounding area are 
undeveloped. The existing properties to the north (residential apartments) and east 
(multi-story parking garage) of the subject site were redeveloped after 2014. 
 
3.2 SURFACE CONDITIONS 
 
The subject site is bounded by San Clemente Drive to the south, office/commercial 
development to the west, Civic Plaza and a residential apartment development to the 
north, and an existing parking structure to the east. The site is currently occupied by two 
vacant, single-story buildings that used to house the Orange County Museum of Art. The 
remaining portions of the site are occupied by asphalt pavements (parking and drive 
aisles), concrete hardscape, and landscaping. 
 
Topography in the site vicinity generally slopes down to the west and north. Within the 
subject site limits, the ground surface slopes down to the southwest at an approximate 3 
to 4 percent grade. A topographic plan provided by the Project Civil Engineer indicates 
current ground surface elevations across the site ranging from approximately +180 feet in 
the northeast to +164 feet in the southwest. 
 
Existing pavement sections at our boring locations consisted of 3 to 4 inches of asphalt 
concrete over 3 to 6 inches of aggregate base. The existing pavement at the time of our 
investigation was generally in fair condition.  
 
3.3 SUBSURFACE SOILS 
 
Our field investigation disclosed a subsurface profile consisting of shallow undocumented 
fill over natural soils and weathered bedrock. Detailed descriptions of the subsurface 
conditions encountered are shown on the Logs of CPT’s and Borings in Appendices A 
and B, respectively. 
 
Fill soils, to depths of approximately 2 to 4 feet, were encountered in our exploratory 
borings. The fill soils consisted of moist clayey sands and sands. Documentation on the 
placement and compaction of the fill was not available at the time this report was 
prepared. Localized deeper fill may be in-place within the limits of the existing buildings.  
 
The underlying natural soils consist primarily of marine terrace deposits overlying 
weathered claystone and siltstone bedrock of the Monterey Formation. The marine 
terrace deposits consist of sands, silty sands, and clayey sands with trace gravel 
extending to approximate elevations of +160 feet in the southwest portion of the site to 
+155 feet in the northeast portion of the site. These sandy soils were generally dense to  
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very dense and moist, with moisture contents ranging from 6.5 to 12.2 percent, roughly 
near the optimum moisture content of 10 percent. The sandy soils exhibit moderate to 
high strength and low compressibility characteristics.  
 
The underlying bedrock consisted of claystone and siltstone of the Monterey Formation. 
The bedrock nearer the ground surface and contact with the terrace deposits was 
weathered, becoming less weathered with depth. The moisture contents of the bedrock 
materials were generally wet and highly variable, ranging from 25 percent to 94 percent, 
with an average value of roughly 55 percent within the upper 35 feet of the subsurface 
profile. Sampler blow counts indicate that the bedrock material is stiff to hard, increasing 
in stiffness with depth, using soil consistency terminology instead of rock terminology. 
Atterberg limit testing indicates that the claystone is highly plastic. Although not tested, 
the bedrock materials are anticipated to exhibit a moderate to high potential for 
expansion when processed and recompacted and would be expected to shrink and swell 
with changes in moisture content. The bedrock materials exhibit moderate strength and 
compressibility characteristics. 
 
3.4 GROUNDWATER AND CAVING 
 
Groundwater was not encountered in our exploratory borings within the 46-foot depth 
explored. Groundwater was measured at depths of 27 to 50 feet in our CPT’s, 
corresponding to approximate elevations of +149 feet in the east to +114 feet in the west. 
During a prior investigation by others (Group Delta, 2015), a stabilized groundwater depth 
of 23 feet was measured in one of the exploratory borings.  
 
Historical data provided by the California Geologic Survey (CGS) does not provide a clear 
indication of the shallowest groundwater depths in the site vicinity. The nearest 
groundwater level contour is located less than ½ mile to the west and indicates a 
shallowest depth to groundwater of 10 feet (CGS, 1997). However, ground surface 
elevations along this contour are, in general, at least 100 feet below the elevations across 
the subject site. As such, historical records may indicate shallowest groundwater depths 
in excess of 100 feet below the prevailing site grades.  
 
Based on the lack of clear historical records and the variability in groundwater depths 
during our investigation, it is likely that the groundwater encountered in our explorations 
is the result of perched water conditions within the bedrock. 
 
Caving was not encountered in our 8-inch diameter hollow-stem auger borings. Based on 
the fines and moisture contents of the soils encountered, the caving potential of the upper 
soils is considered to be low to moderate.  
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

 
4.1 GENERAL 
 
Based on the results of our investigation, it is our opinion that from a geotechnical 
viewpoint it is feasible to develop the site as proposed. The proposed structure can be 
supported on shallow foundations following remedial grading to mitigate the geotechnical 
constraints discussed below. The most significant geotechnical issues that will affect the 
design and construction of the proposed structure are as follows: 
 

• The undocumented fill and upper natural soils are not considered to be 
suitable for uniform support of new foundations or floor slabs. We 
recommend the existing fill and upper natural soils be removed and 
replaced as properly compacted fill. Details are presented in the 
“Earthwork” section of this report.  

 
• There is a potential for differential settlement of footings supported 

at-grade and at the planned subterranean level as well as where 
columns with significantly different loads are located near each other.  
We recommend measures be taken to reduce the adverse effects of 
differential settlement at the transition from at-grade to below-grade 
foundations, such as creating joints or relief in the building exterior and 
flooring at the transition. We understand that a mat foundation is being 
considered for the subterranean portion of the building to better limit the 
differential settlements.   

 
• Moisture contents of the near surface sandy soils (within 10 to 15 feet 

of the existing grades) are near or slightly below optimum, ranging from 
approximately 6 to 12 percent. The underlying claystone bedrock 
exhibited very high moisture contents within the upper 35 feet. Based on 
the provided grading plans, the claystone bedrock materials will likely 
not be exposed during earthwork activities and, as such, moisture 
conditioning (drying) of these materials will likely not be required. 

 
• The upper sandy terrace deposits have a very low Expansion Index. 

Based on Atterberg limits testing, the claystone bedrock materials 
encountered at depth are anticipated to have moderate to high potential 
for expansion when processed and recompacted. As such, these 
materials will likely shrink and swell with changes in moisture content.  
These materials should not be used as compacted fill within 2 feet of 
finished grade in floor slab and hardscape areas.   

 
• Retaining wall backfill should consist of granular, non-expansive fills. 

Based on our findings, such material is anticipated to be available 
on-site in significant quantities within the upper 5 to 15 feet below 
existing grades. The claystone bedrock materials encountered at depth 
should not be used as retaining wall backfill.  
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Our recommendations related to the geotechnical aspects of the development of the site 
are presented in the subsequent sections of this report. 
 
4.2 SEISMIC CONSIDERATIONS 
 
4.2.1 General 
 
The site is located in a seismically active area of Southern California and is likely to be 
subjected to strong ground shaking due to earthquakes on nearby faults. 
 
We assume the seismic design of the proposed development will be in accordance with 
the 2016 California Building Code (CBC) criteria. For the 2016 CBC, a Site Class C may 
be used. The remaining seismic code values can be determined by the Project Structural 
Engineer using the value above and the pertinent United States Geological Survey 
(USGS) website and tables from the building code. Using the USGS website, the 
corresponding seismic design parameters from the CBC are as follows:  
 
SS = 1.670g   SMS = Fa * SS = 1.670g  SDS = 2/3 * SMS = 1.114g 
S1 = 0.611g   SM1 = FV * S1 = 0.917g  SD1 = 2/3 * SM1 = 0.611g  
 
We can provide seismic parameters for the 2019 CBC if requested. 
 
4.2.2 Strong Ground Motion Potential 
 
Based on published information (geohazards.usgs.gov), the most significant fault in the 
proximity of the site is the Newport-Inglewood Fault, which is located about 2.9 miles from 
the site.  
 
During the life of the project, the site will likely be subject to strong ground motions due to 
earthquakes on nearby faults. Based on the USGS website (earthquake.usgs.gov), we 
computed that the site could be subjected to a peak ground acceleration (PGAM) of 0.68g 
for a magnitude 6.7 earthquake (Newport-Inglewood Fault). This acceleration has been 
computed using the mapped Maximum Considered Geometric Mean peak ground 
acceleration from ASCE 7-10 (ASCE, 2010) and a site coefficient (FPGA) based on site 
class. The predominant earthquake magnitude was determined using a 2-percent 
probability of exceedance in a 50-year period, or an average return period of 2,475 years. 
The structural design will need to incorporate measures to mitigate the effects of strong 
ground motion. 
 
4.2.3 Potential for Ground Rupture 
 
The site is not located within an Alquist-Priolo Special Studies Zone and there are no 
known faults crossing or projecting toward the site. Therefore, ground rupture due to 
faulting is considered unlikely at this site. 
 
4.2.4 Liquefaction 
 
Liquefaction is a phenomenon in which saturated cohesionless soils undergo a 
temporary loss of strength during severe ground shaking and acquire a degree of mobility 
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sufficient to permit ground deformation. In extreme cases, the soil particles can become 
suspended in groundwater, resulting in the soil deposit becoming mobile and fluid-like. 
Liquefaction is generally considered to occur primarily in loose to medium dense deposits 
of saturated sandy soils. Thus, three conditions are required for liquefaction to occur: (1) 
a sandy soil of loose to medium density; (2) saturated conditions; and (3) rapid, large 
strain, cyclic loading, normally provided by earthquake motions. 
 
The site is not located within an area shown as having a potential for soil liquefaction in 
accordance with the Seismic Hazards Mapping Act as shown in the Newport Beach 
Quadrangle (CGS, 1998). Groundwater was encountered as shallow as 27 feet below 
grade during our recent investigation and as shallow as 23 feet below existing grades in 
a prior investigation by others (Group Delta, 2015). Historical data for the site is 
inconclusive but based on nearby contours and regional topography, it is estimated that 
shallowest groundwater depths are greater than 50 feet below prevailing site grades. As 
such, the groundwater encountered in the recent explorations is anticipated to be the 
results of perched water conditions. In addition to the above, the material below 
elevations of +155 feet consisted of claystone bedrock, which is considered to be 
non-liquefiable. Excluding the site from a liquefaction hazard zone appears to be based 
primarily on the lack of shallow groundwater and on the near-surface presence of 
bedrock materials. 
 
4.2.5 Seismic Ground Subsidence 
 
Seismic ground subsidence (not related to liquefaction induced settlements) occurs when 
loose, granular (sandy) soils above the groundwater are densified during strong 
earthquake shaking.  
 
The upper granular soils encountered in our explorations are predominantly dense to 
very dense sands, clayey sands, and silty sands. Based on our analyses, we computed 
a total potential seismic-induced subsidence of less than ¼-inch. Differential seismic 
settlement is estimated to be less than ¼-inch across a 40-foot span. As such, we 
consider the potential for seismic induced ground subsidence to adversely affect the 
planned project to be very low. 
 
4.3 EARTHWORK 
 
The earthwork anticipated at the project site will consist of clearing and grubbing, 
excavation of undocumented fills, loose natural soils and disturbed soils, excavations for 
basements, subgrade preparation, and the placement and compaction of fill. 
 
4.3.1 Clearing and Grubbing 
 
Prior to grading, the areas to be developed should be stripped of vegetation and cleared 
of debris. Buried obstructions, such as footings, utilities, and tree roots should be 
removed. Deleterious material generated during the clearing operation should be 
removed from the site. Inert demolition debris, such as concrete and asphalt may be 
crushed for reuse in engineered fills, in accordance with the criteria presented in the 
“Materials for Fill” section of this report. 
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Although not encountered during our investigation, leach lines, cesspools or septic 
systems encountered during grading should be removed in their entirety. The resulting 
excavation should be backfilled as recommended in the “Subgrade Preparation” and 
“Placement and Compaction of Fill” sections of this report.  As an alternative, cesspools 
can be backfilled with lean sand-cement slurry.  At the conclusion of the clearing 
operations, a GPI representative should observe and accept the site prior to further 
grading.   
 
4.3.2 Excavations 
 
Excavations at this site will include the subterranean excavation, removal of 
undocumented fill soils and upper loose natural soils, foundation excavations, and 
trenching for proposed utility lines. 
 
Prior to placing fills or construction of the proposed building, undocumented fill and loose 
natural soils occurring within the proposed building pad area should be removed and 
replaced as properly compacted fill. For planning purposes, removals for the at-grade 
portion of the building should extend to depths of at least 4 feet below existing grades or 
2 feet below the base of the planned foundations, whichever is deeper. For the 
subterranean level, overexcavation of the undisturbed natural soils is not anticipated to 
be required (i.e., footings may be established in the undisturbed natural soils).  Based on 
the provided plans, we anticipate that sufficient space is available for deep excavations to 
be accomplished using open cuts. If site access is limited, temporary shoring may be 
required for supporting the vertical sides of the required excavations.   
 
For minor structures such as site walls, removals should extend at least 3 feet below the 
existing grade or 1 foot below the base of foundations, whichever is deeper. In proposed 
pavement and hardscape areas, the existing near-surface soils should be removed to a 
depth of 1-foot below existing grades or finished subgrade, whichever is deeper, and 
replaced as properly compacted fill. Remedial earthwork removals are not anticipated for 
the planned swimming pool if undisturbed natural soils are exposed in the excavation. 
 
The actual depths of removals should be determined in the field during grading by a 
representative of GPI.  
 
The corners of the areas to be overexcavated should be accurately staked in the field by 
the Project Surveyor. The base of the excavations should extend laterally at least 5 feet 
beyond the outside edge of the perimeter foundations or a minimum distance equal to the 
depth of overexcavation/compaction below finish grade (i.e., a 1:1 projection below the 
top edge of footings), whichever is greater. This includes the footprint of the building and 
other foundation supported improvements, such as site walls and canopies. 
 
Where not removed by the aforementioned excavations, existing utility trench backfill 
within building areas should be removed and replaced as properly compacted fill. This is 
especially important for deeper fills such as existing sewers and storm drains. For 
planning purposes, removals over the utilities should extend to within 1-foot of the top of 
the pipe. For utilities that are 3 feet or shallower, the removal should extend laterally 
1-foot beyond both sides of the pipe. For deeper utilities, the removals should include a  
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zone defined by a 1:1 projection upward (and away from the pipe) from each side of the 
pipe. The actual limits of removal will be confirmed in the field. We recommend that all 
known utilities be shown on the grading plan. 
 
Temporary construction excavations may be made vertically without shoring to a depth 
of 4 feet below adjacent grade for the existing natural soils. For cuts up to 12 feet deep, 
the entire cut should be properly shored or sloped back to at least 1:1 or flatter. For cuts 
up to 18 feet, the entire slope should be properly shored or sloped back at least 
1¼:1 (horizontal to vertical) or flatter. Some raveling of the sandy deposits should be 
anticipated at the slope inclinations recommended. If raveling cannot be tolerated, flatter 
slope inclinations should be considered. The exposed slope face should be kept moist 
(but not saturated) during construction to reduce local sloughing.  
 
In areas where removals are performed adjacent to property lines, existing streets, or 
other improvements where temporary slopes are not feasible, “ABC” slot cuts may be 
utilized instead of shoring. The slots should be no wider than 7 feet and no deeper than 
8 feet and should be backfilled immediately to finish grade prior to excavation of the 
adjacent two slots on each side. Where localized dry, clean sand deposits are 
encountered, narrower slots may be required. We should review the plans for excavation 
adjacent to property lines and existing improvements when they are developed.  
 
Surcharge loads should not be permitted within a horizontal distance equal to the height 
of cut from the top of the excavation or 5 feet from the top of the slopes, whichever is 
greater, unless the cut is properly shored. Excavations that extend below an imaginary 
plane inclined at 45 degrees below the edge of adjacent existing site facilities should be 
properly shored to maintain support of adjacent elements. Excavations and shoring 
systems should meet the minimum requirements given in the State of California 
Occupational Safety and Health Standards. 
 
4.3.3 Subgrade Preparation 
 
After the recommended removals are complete, the exposed subgrade soils should be 
scarified to a depth of 12 inches, moisture-conditioned, and compacted to at least 
90 percent of the maximum dry density in accordance with ASTM D 1557. If encountered, 
subgrade processing should be omitted in the bedrock materials and in areas where very 
moist to wet soils are exposed. The exposed subgrade and footings for the subterranean 
portion of the building should be moisture conditioned and compacted to at least 90 
percent prior to covering.  
 
4.3.4 Material for Fill 
 
The on-site soils are, in general, suitable for use as compacted fill. Although not 
anticipated, clay soils should not be placed as properly compacted fill within 2 feet of the 
finished grade in floor slab and hardscape areas or used as retaining wall backfill. Soils 
placed as retaining wall backfill should be granular and non-expansive. Such soils are 
anticipated to be available within the required excavations.  
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Imported fill material should be predominately granular (contain no more than 40 percent 
fines - portion passing No. 200 sieve) and non-expansive (E.I. less than 20). The import 
should also exhibit an R-value of at least 25 if used in proposed paved areas. GPI should 
be provided with a sample (at least 50 pounds) and notified of the location of soils 
proposed for import at least 72 hours prior to importing. Each proposed import source 
should be sampled, tested and accepted for use prior to delivery of the soils to the site. 
Soils imported prior to acceptance by GPI may be rejected if not suitable. 

If open graded gravel is placed as backfill, we recommend that the gravel be placed in lifts 
and densified. The gravel should also be separated from the adjacent soil with a suitable 
filter fabric, such as Mirafi 140N or equivalent. 

Both imported and existing on-site soils, to be used as fill, should be free of debris and 
pieces larger than 6 inches in greatest dimension. 

4.3.5 Placement and Compaction of Fills 

Fill soils should be placed in horizontal lifts, moisture-conditioned, and mechanically 
compacted to at least 90 percent of the maximum dry density in accordance with ASTM 
D 1557. Fill soils within the upper 1-foot of the pavement subgrade should be compacted 
to at least 95 percent. The optimum lift thickness will depend on the compaction 
equipment used and can best be determined in the field. The following uncompacted lift 
thickness can be used as preliminary guidelines. 

Plate compactors  4-6 inches
Small vibratory or static rollers (5-ton)   6-8 inches
Scrapers, heavy loaders, and large vibratory rollers 8-12 inches

The maximum lift thickness should not be greater than 12 inches and each lift should be 
thoroughly compacted and accepted prior to subsequent lifts.  

The moisture contents of the existing near surface soils are near or slightly below 
optimum. The moisture content of the fill materials should be between 1 and 3 percent 
over optimum moisture conditions at the time of compaction.  During backfill of 
excavations, the fill should be properly benched into the construction slopes as it is 
placed in lifts.  

4.3.6 Shrinkage and Subsidence 

Shrinkage is the loss of soil volume caused by compaction of fills to a higher density than 
before grading. Subsidence is the settlement of in-place subgrade soils caused by loads 
generated by large earthmoving equipment. For earthwork volume estimating 
purposes, an average shrinkage value of about 10 percent may be assumed for the 
near surface soils. Subsidence is expected to be less than 0.1 feet. These values are 
estimates only and exclude losses due to removal of vegetation or debris. Actual 
shrinkage and subsidence will depend on the types of earthmoving equipment 
used and should be determined during grading. 
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4.3.7 Trench/Wall Backfill 
 
Utility trench and wall backfill should be mechanically compacted in lifts. Lift thickness 
should not exceed those values given in the "Compacted Fill" section of this report. 
Jetting or flooding of backfill materials should not be permitted. A representative of GPI 
should observe and test trench and wall backfill as they are placed. 
 
In backfill areas where mechanical compaction of soil backfill is impractical due to space 
constraints, sand-cement slurry may be substituted for compacted backfill. Slurry should 
also be used as backfill within the pipe zone for utilities that extend adjacent to and below 
building foundations. The slurry should contain 1½ sacks of cement per cubic yard and 
have a maximum slump of 5 inches.  
 
4.3.8 Observation and Testing 
 
A representative of GPI should observe excavations, subgrade preparation, and fill 
placement activities. Sufficient in-place field density tests should be performed during fill 
placement and in-place compaction to evaluate the overall compaction of the soils. Soils 
that do not meet minimum compaction requirements should be reworked and tested prior 
to placement of additional fill. 
 
4.4 FOUNDATIONS 
 
4.4.1 Foundation Type 
 
The proposed structures may be supported on conventional isolated and/or continuous 
shallow footings or a mat foundation, provided the subsurface soils are prepared in 
accordance with the recommendations given in this report. Footings for the at-grade 
structures should be supported on properly compacted fill.  Footings or a mat foundation 
for the subterranean level may be established in the undisturbed natural soils or properly 
compacted fill. The soils exposed in the subterranean foundation excavations should be 
moisture conditioned and compacted to at least 90 percent prior to placement of rebar 
and concrete.    
 
4.4.2 Spread Footings 
 
Bearing Capacities 
 
Based on the shear strength and elastic settlement characteristics of the natural and 
recompacted on-site soils, a static allowable net bearing pressure of 4,000 pounds per 
square foot (psf) may be used for both continuous footings and isolated column footings. 
These bearing pressures are for dead-plus-live-loads, and may be increased one-third 
for short-term, transient, wind and seismic loading. The actual bearing pressure used 
may be less than the value presented above and can be based on economics and 
structural loads to determine the minimum width for footings as discussed below. The 
maximum edge pressures induced by eccentric loading or overturning moments should 
not be allowed to exceed these recommended values. 
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Minimum Footing Width and Embedment 
 
The following minimum footing widths and embedments are recommended for the 
corresponding allowable bearing pressure. 
 

STATIC BEARING 
PRESSURE 

(psf) 

MINIMUM FOOTING 
WIDTH 
(inches) 

MINIMUM FOOTING* 
EMBEDMENT 

(inches) 
4,000 72 24 
3,500 48 24 
3,000 24 24 
2,000 18 18 
1,500 15 15 

* Refers to minimum depth below lowest adjacent grade at the time of foundation construction. 
 
A minimum footing width of 15 inches should be used even if the actual bearing pressure 
is less than 1,500 psf. 
 
Estimated Settlements 
 
Total static settlement of the more heavily loaded column foundations (800 kips) is 
expected to be on the order of 1- to 1¼-inch for footings established at the basement 
level and ½-inch for footings established at-grade. Maximum differential settlements 
between similarly loaded adjacent footings or along a 40-foot span of a continuous 
footing are expected to be on the order of ½- to ¾-inch. Potential seismic settlements 
should be added to these values when considering total settlements. As noted previously, 
seismic settlements are anticipated to be less than ¼ inch. 
 
The following table presents anticipated static settlement values for near-grade and 
subterranean level footings and for various column loads.   
 

 
COLUMN LOAD 

(kips) 

SETTLEMENT (inch) 

AT-GRADE FOOTINGS SUBTERRANEAN FOOTINGS 

120 (minimum) ¼ - ½ ½ 
400 (average) ½ ¾ - 1 

800 (maximum) ½ - ¾  1 - 1¼ 
 
The differential settlement between the at-grade and subterranean supported portions of 
the building should be noted in designing settlement sensitive elements of the project, 
such as exterior facades and floor slabs.  Structural joints/separations should be 
considered.   
 
The above estimates assume that the recommended earthwork will be performed and 
that the footings will be sized in accordance with our recommendations. 
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Lateral Load Resistance 
 
Soil resistance to lateral loads will be provided by a combination of frictional resistance 
between the bottom of footings and underlying soils and by passive soil pressures acting 
against the embedded sides of the footings. For frictional resistance, a coefficient of 
friction of 0.35 may be used for design. In addition, an allowable lateral bearing pressure 
equal to an equivalent fluid weight of 275 pounds per cubic foot may be used, provided 
the footings are poured tight against undisturbed natural or compacted fill soils. These 
values may be used in combination without reduction. 
 
4.4.3 Mat Foundation 
 
We understand that a mat foundation is being considered for the subterranean portion of 
the building to limit differential settlements to within tolerable limits. The allowable bearing 
pressure for a mat foundation is generally not the governing geotechnical design issue as 
compared to the anticipated settlement. We have been provided with estimated mat 
foundation pressures for the shear wall cores ranging from 2,400 to 2,800 pounds per 
square foot. 
 
For the elastic design of the mat foundation, a modulus of subgrade reaction (k-value) of 
60 pounds per cubic inch (pounds per square inch per inch of deflection) may be used. 
This value is for a 1-foot by 1-foot square loaded area and should be adjusted for the area 
of the mat foundation using appropriate elastic theory. Using generally accepted methods 
and our site-specific consolidation test results, we recommend using a value of 15 pci for 
the adjusted k-value in designing the mat foundation. The k-value may be increased by 
one-half for short-term, transient, wind and seismic loading. As previously discussed, we 
should be provided with the anticipated mat pressures when they are developed so that 
we can review and confirm the recommendations provided, as well as provide an 
estimate for the anticipated maximum static settlements for the mat foundations. 
 
The allowable soil bearing pressure will be significantly greater than the average bearing 
pressures required for the mat foundation as discussed above. At localized areas of the 
mat, such as columns and point of load applications along exterior walls, a static 
allowable net bearing pressure of 4,000 pounds per square foot may be used. These 
allowable bearing pressures are for dead-plus-live loads, and may be increased one-third 
for short-term, transient, wind and seismic loading. 
 
Based on a plot of the anticipated dead-plus-live load bearing pressures under the mat 
foundation provided by the Project Structural Engineer, we evaluated the resulting static 
settlements. Bearing pressures ranged from about 1,000 to 2,000 psf. We determined 
the resulting total static settlement of the mat to range from about ¾ inch at the perimeter 
to about 1¼ to 1½ inch at the center, with differential settlements of about ½ inch across 
spans of 40 feet.   
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4.4.4 Foundation Concrete 
 
Prior testing of three samples by others at the site measured sulfate levels in the upper 
soils of less than 0.01 percent by weight for the upper sandy soils and 0.01 percent by 
weight for the deeper bedrock. In accordance with the 2016 CBC, foundation concrete 
should conform to the requirements outlined to the requirements outlined in ACI 318, 
Section 19.3 for a negligible level of soluble sulfate exposure for soil (category S0). 
Chloride contents were also less than 0.01 percent by weight, which is considered to be 
low (category C1). 
 
4.4.5 Footing Excavation Observation 
 
Prior to placement of steel and concrete, a representative of GPI should observe and 
approve foundation excavations. Footing excavations should be moistened immediately 
prior to concrete placement. 
 
4.5 BUILDING FLOOR SLABS 
 
Slab-on-grade floors should be supported on granular (sandy) non-expansive, 
compacted soils as discussed in the “Placement and Compaction of Fill” section. The 
on-site upper soils encountered are suitable for support of the slabs. 
 
A moisture vapor retarder should be placed under slabs that are to be covered with 
moisture-sensitive floor coverings (wood, vinyl, tile, etc.). Currently, common practice is 
to use a 10 or 15 mil polyethylene product such as Stego Wrap for this purpose. Whether 
the concrete slab is placed directly on the vapor barrier or on a clean sand layer between 
the slab and vapor barrier is a decision for the Project Architect and General Contractor, 
as it is not a geotechnical issue. If covered by sand, the sand layer should be about 2 
inches thick and contain less than 5 percent by weight passing the No. 200 sieve. Based 
on our explorations and laboratory testing, the soils at the site are not suitable for this 
purpose. The sand layer should be nominally compacted using light equipment. The sand 
placed over the vapor retarder should only be slightly moist. If the sand gets wet (for 
example as a result of rainfall or excessive moistening) it must be allowed to dry prior to 
placing concrete. Care should be taken to avoid infiltration of water into the sand layer 
after placement of the concrete slab, such as at slab cut-outs and other exposures. A 
sand layer is not required beneath the vapor retarder, but we take no exception if one is 
provided. 
 
It should be noted that the material used as a vapor barrier is only one of several factors 
affecting the prevention of moisture accumulation under floor coverings. Other factors 
include maintaining a low water to cement ratio for the concrete used for the floor slab, 
effective sealing of joints and edges (particularly at pipe penetrations), and protecting the 
sand layer immediately under the slab from collecting water, such as through slab 
openings prior to construction of the roof. Ultimately, the transmission of water vapor can 
be reduced but not stopped completely. The manufacturer of the floor coverings should 
be consulted for establishing acceptable criteria for the condition of floor surface prior to 
placing moisture-sensitive floor coverings.  
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For lateral resistance design, a coefficient of friction value of 0.30 between the native 
sandy soils and concrete may be used.  
 
4.6 LATERAL EARTH PRESSURES 
 
Based on information provided, subterranean walls are planned for the majority of the 
proposed structure. The following recommendations are provided for retaining walls less 
than 15 feet in height. We recommend that walls be backfilled with non-expansive 
(Expansion Index of 20 of less) granular (no more than 40 percent passing No. 200 U.S. 
standard sieve) soils. The on-site claystone bedrock materials are not suitable for this 
backfill, but the on-site sands and silty sands would be suitable. 
 
Active earth pressures can be used for designing walls that can yield at least ½-inch 
laterally in 10 feet of wall height under the imposed loads. For level backfill comprised of 
on-site or imported granular soils, the magnitude of active pressures are equivalent to the 
pressures imposed by a fluid weighing 35 pounds per cubic foot (pcf). This pressure may 
also be used for the design of temporary excavation support. 
 
At-rest pressures should be used for restrained walls that remain rigid enough to be 
essentially non-yielding. At-rest pressures imposed by a fluid weighing 55 pounds per 
cubic foot should be used for drained granular backfill. 
 
To account for seismic loads, an additional lateral earth pressure equal to 20 pcf 
(equivalent fluid pressure distribution) should be added to the above active pressure to 
result in a total lateral earth pressure of 55 pcf (active plus seismic). If walls are designed 
using the above at-rest pressure, total (static plus seismic) lateral earth pressure may be 
limited to that value. 
 
Walls subject to surcharge loads should be designed for an additional uniform lateral 
pressure equal to one-third and one-half the anticipated surcharge pressure for 
unrestrained and restrained walls, respectively.  
 
The wall backfill should be well-drained to relieve possible hydrostatic pressure or 
designed to withstand these pressures. A drain consisting of perforated pipe and gravel 
wrapped in filter fabric should be used. One cubic foot of rock should be used for each 
lineal foot of pipe. The fabric (non-woven filter fabric, Mirafi 140N or equivalent) should 
be lapped at the top. For the subterranean level, this drain line should be collected in a 
sump capable of pumping the water to a suitable discharge facility.  
 
The Structural Engineer should specify the use of select, granular wall backfill on the 
plans. Wall footings should be designed as discussed in the "Foundations" section. 
 
In addition to the above active pressure, if temporary shoring is planned to consist of 
soldier piles and lagging, an allowable passive value of 550 pcf, to a maximum of 5,500 
psf, may be used. We should review shoring plans prior to construction. 
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4.7 CORROSIVITY 
 
Resistivity testing of three representative samples of the on-site soils by others indicates 
that they are moderately corrosive to ferrous metals. We do not practice corrosion 
protection engineering. If corrosion protection recommendations are required, a 
corrosion engineer such as HDR should be consulted. 
 
4.8 DRAINAGE 
 
Positive surface gradients should be provided adjacent to structures so as to direct 
surface water run-off and roof drainage away from foundations and slabs toward suitable 
discharge facilities. Long-term ponding of surface water should not be allowed on 
pavements. We recommend that landscape planters be avoided immediately adjacent to 
the building. If planters are required, they should be provided with surface drains and 
planted with drought tolerant plants to reduce the potential for the infiltration of surface 
water beneath the building foundations and floor slab. 
 
4.9 EXTERIOR CONCRETE AND MASONRY FLATWORK 
 
Exterior concrete and masonry flatwork should be supported on non-expansive, 
compacted fill. Prior to placement of concrete, the subgrade should be prepared as 
recommended in "Subgrade Preparation" section. The use of clayey soils in the 
slab-subgrade should not be permitted. 
 
4.10 PAVED AREAS 
 
Based on the soils encountered, pavement design has been based on an assumed 
R-value of 25, which is consistent with the upper sandy soils encountered. R-value 
testing should be performed prior to construction of the pavement sections to confirm the 
preliminary design. The California Division of Highways Design Method was used for 
design of the recommended preliminary pavement sections. These recommendations 
are based on the assumption that the pavement subgrades will consist of existing near 
surface soils. The following pavement sections are recommended: 
 

 
PAVEMENT AREA 

 
TRAFFIC INDEX 

SECTION THICKNESS (inches) 
ASPHALT/PORTLAND 

CONCRETE 
AGGREGATE 

BASE COURSE 
Asphalt Concrete 
Automobile Parking 
Automobile Drives 

Truck Drives 

 
4.0 
5.0 
6.0 

 
3.0 
3.0 
3.5 

 
4.0 
7.0 
9.0 

Portland Cement Concrete 
Automobile Parking 
Automobile Drives 

Truck Drives 

 
4.0 
5.0 
6.0 

 
6.0 
6.5 
7.0 

 
4.0 
4.0 
4.0 

 
The concrete used for paving should have a modulus of rupture of at least 550 psi 
(equivalent to an approximate compressive strength of 3,700 psi at the time the 
pavement is subjected to traffic).  
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If the site is base paved prior to the start of building construction, the above pavement 
sections should be re-evaluated based on the anticipated construction traffic loads. A 
significant pavement design issue with base-paving a site before building construction is 
that localized areas, such as construction entry drives, staging areas, and delivery areas, 
will experience significantly higher construction traffic loads than the typical design traffic 
loads during the life of the project. As such, the asphalt pavement sections should be 
designed for higher Traffic Indexes, where impacted by construction traffic. Identifying 
areas of increased traffic loads requires input from the General Contractor, and is beyond  
the scope of our services. As an alternative, asphalt pavement areas can be designed 
using the higher construction traffic loads. 
 
We recommend the following pavement sections for the project if base paving prior to 
building construction is planned: 
 

 
PAVEMENT AREA 

TYPICAL 
TRAFFIC INDEX 

SECTION THICKNESS (inches) 
ASPHALT/PORTLAND 

CONCRETE 
AGGREGATE 

BASE COURSE 
Asphalt Concrete 
Automobile Parking 
Automobile Drives 

Truck Drives 

 
4.0 
5.0 
6.0 

 
4.0 
4.0 
4.5 

 
5.0 
7.0 
9.0 

 
In areas where very high impact construction traffic loads are planned, such as the main 
construction entrance/exit and locations for concrete truck delivery, the above asphalt 
concrete section may still experience surface distress (stops and starts or sharp turning 
of heavily loads vehicles will tend to shove and tear the base-paved asphalt concrete). In 
these localized areas, an allowance should be made to remove and replace the asphalt 
concrete at the completion of building construction. 
 
The pavement subgrade underlying the aggregate base should be properly prepared and 
compacted in accordance with the recommendations outlined under "Subgrade 
Preparation". 
 
The pavement base course should be compacted to at least 95 percent of the maximum 
dry density (ASTM D 1557). Aggregate base should conform to the requirements of 
Section 26 of the California Department of Transportation Standard Specifications for 
Class II aggregate base (three-quarter inch maximum) or Section 200-2 of the Standard 
Specifications for Public Works Construction (Green Book) for untreated base materials 
(except processed miscellaneous base). 
 
The above recommendations are based on the assumption that the base course and 
compacted subgrade will be properly drained. The design of paved areas should 
incorporate measures to prevent moisture build-up within the base course which can 
otherwise lead to premature pavement failure. For example, curbing adjacent to 
landscaped areas should be deep enough to act as a barrier to infiltration of irrigation 
water into the adjacent base course. 
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4.11 GEOTECHNICAL OBSERVATION AND TESTING 
 
We recommend that a representative of GPI observe the earthwork during construction 
to confirm that the recommendations provided in our report are applicable during 
construction. The earthwork activities include grading, compaction of fills, subgrade 
preparation, pavement construction and foundation excavations. If conditions are 
different than expected, we should be afforded the opportunity to provide an alternate 
recommendation based on the actual conditions encountered. 
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5.0 LIMITATIONS 

The report, exploration logs, and other materials resulting from GPI's efforts were 
prepared exclusively for use by Nexus Companies and their consultants in designing the 
proposed development. The report is not intended to be suitable for reuse on extensions 
or modifications of the project or for use on any project other than the currently proposed 
development, as it may not contain sufficient or appropriate information for such uses. If 
this report or portions of this report are provided to contractors or included in 
specifications, it should be understood that they are provided for information only. This 
report cannot be utilized by another entity without the express written permission of GPI. 
This report is an instrument of our services and remains the property of GPI. 

Soil deposits may vary in type, strength, and many other important properties between 
points of exploration due to non-uniformity of the geologic formations or to man-made cut 
and fill operations. While we cannot evaluate the consistency of the properties of 
materials in areas not explored, the conclusions drawn in this report are based on the 
assumption that the data obtained in the field and laboratory are reasonably 
representative of field conditions and are conducive to interpolation and extrapolation. 

Furthermore, our recommendations were developed with the assumption that a proper 
level of field observation and construction review will be provided during grading, 
excavation, and foundation construction by GPI. If field conditions during construction 
appear to be different than is indicated in this report, we should be notified immediately 
so that we may assess the impact of such conditions on our recommendations. If 
construction phase services are performed by others, they must accept full responsibility 
(as Project Geotechnical Engineer) for all geotechnical aspects of the project, including 
this report. 

Our investigation and evaluations were performed using generally accepted engineering 
approaches and principles available at this time and the degree of care and skill ordinarily 
exercised under similar circumstances by reputable Geotechnical Engineers practicing in 
this area. No other representation, either expressed or implied, is included or intended in 
our report. 

Respectfully submitted, 
Geotechnical Professionals Inc. 

Dylan J. Boyle, P.E.  Paul R. Schade, G.E. 
Project Engineer  Principal 
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Legal Project Description:  
THE LAND REFERRED TO IN THIS COMMITMENT IS SITUATED IN THE CITY OF NEWPORT BEACH, IN THE 
COUNTY OF ORANGE, STATE OF CALIFORNIA, AND IS DESCRIBED AS FOLLOWS: 
 
PARCEL A: 
PARCEL 2, IN THE CITY OF NEWPORT BEACH, IN THE COUNTY OF ORANGE, STATE OF CALIFORNIA, AS 
SHOWN ON A MAP FILED IN BOOK 81, PAGES 8 AND 9 OF PARCEL MAPS, IN THE OFFICE OF THE COUNTY 
RECORDER OF ORANGE COUNTY, CALIFORNIA. 
 
EXCEPTING THEREFROM ALL OIL, OIL RIGHTS, MINERALS, MINERAL RIGHTS, NATURAL GAS RIGHTS AND 
OTHER HYDROCARBON SUBSTANCES IN AND UNDER SAID LAND, AND THE RIGHT TO TRANSFER SAME, 
TOGETHER WITH ALL NECESSARY AND CONVENIENT RIGHTS TO EXPLORE FOR, DEVELOP, PRODUCE AND 
EXTRACT AND TAKE THE SAME, SUBJECT TO THE EXPRESS LIMITATION THAT ANY AND ALL OPERATIONS 
FOR THE EXPLORATION, DEVELOPMENT, EXTRACTION AND TAKING OF ANY OF SAID SUBSTANCES SHALL BE 
CARRIED ON AT LEVELS BELOW THE DEPTH OF FIVE HUNDRED (500) FEET FROM THE SURFACE OF SAID 
LAND BY MEANS OF WELLS, DERRICK, AND/OR OTHER EQUIPMENT FROM SURFACE LOCATIONS ON 
ADJOINING OR NEIGHBORING LAND, AND SUBJECT FURTHER TO THE EXPRESS LIMITATION THAT THE 
FOREGOING RESERVATION SHALL IN NO WAY BE INTERPRETED TO INCLUDE ANY RIGHT OF ENTRY IN AND 
UPON THE SURFACE OF SAID LAND, AS RESERVED BY THE IRVINE COMPANY, A CORPORATION ORGANIZED 
UNDER THE LAWS OF THE STATE OF WEST VIRGINIA IN A DEED RECORDED FEBRUARY 28, 1977 AS 
INSTRUMENT NO. 35908 IN BOOK 12085, PAGE 1561 OF OFFICIAL RECORDS. 
 
PARCEL B: 
 
PARCEL 2 AS SHOWN ON EXHIBIT "B" OF CITY OF NEWPORT BEACH LOT LINE ADJUSTMENT, NO. 95-3, 
RECORDED OCTOBER 31, 1995 AS INSTRUMENT NO. 19950483821 OF OFFICIAL RECORDS OF ORANGE 
COUNTY, CALIFORNIA, IN THE CITY OF NEWPORT BEACH, COUNTY OF ORANGE, STATE OF CALIFORNIA, 
 
EXCEPTING THEREFROM ALL OIL, OIL RIGHTS, MINERALS, MINERAL RIGHTS, NATURAL GAS RIGHTS AND 
OTHER HYDROCARBONS BY WHATSOEVER NAME KNOWN, GEOTHERMAL STEAM, AND ALL PRODUCTS 
DERIVED FROM ANY OF THE FOREGOING, THAT MAY BE WITHIN OR UNDER LAND, TOGETHER  WITH THE 
PERPETUAL RIGHT OF DRILLING, MINING, EXPLORING AND OPERATING THEREFOR, AND STORING IN AND 
REMOVING THE SAME FROM SAID LAND OR ANY OTHER LAND, INCLUDING THE RIGHT TO WHIPSTOCK OR 
DIRECTIONALLY DRILL AND MINE FROM LANDS OTHER THAN THE SAID LAND, OIL OR GAS WELLS, TUNNELS 
AND SHAFTS INTO, THROUGH OR ACROSS THE SUBSURFACE OF THE LAND, AND TO BOTTOM SUCH 
WHIPSTOCKED OR DIRECTIONALLY DRILLED WELLS, TUNNELS AND SHAFTS UNDER AND BENEATH OR 
BEYOND THE EXTERIOR LIMITS THEREOF, AND TO REDRILL, RETUNNEL, EQUIP, MAINTAIN, REPAIR, DEEPEN 
AND OPERATE ANY SUCH WELLS OR MINES, WITHOUT, HOWEVER, THE RIGHT TO DRILL, MINE, STORE, 
EXPLORE AND OPERATE THROUGH THE SURFACE OR THE UPPER 500 FEET OF THE SUBSURFACE OF LAND, 
AS RESERVED BY THE IRVINE COMPANY, A MICHIGAN CORPORATION IN A DEED RECORDED NOVEMBER 22, 
1995 AS INSTRUMENT NO. 19950519960 OF OFFICIAL RECORDS. 
 
ALSO EXCEPTING THEREFROM ANY AND ALL WATER, WATER RIGHTS OR INTERESTS, THEREIN 
APPURTENANT OR RELATING TO THE LAND OR OWNED OR USED BY THE IRVINE COMPANY IN CONNECTION 
WITH OR WITH RESPECT TO THE LAND (NO MATTER HOW ACQUIRED BY THE IRVINE COMPANY), WHETHER 
SUCH WATER RIGHTS SHALL BE RIPARIAN, OVERLYING, APPROPRIATIVE, LITTORAL, PERCOLATING, 
PRESCRIPTIVE, ADJUDICATED, STATUTORY OR CONTRACTUAL, TOGETHER WITH THE RIGHT AND POWER TO 
EXPLORE, DRILL, REDRILL, REMOVE AND STORE THE SAME FROM OR IN THE LAND OR TO DIVERT OR 
OTHERWISE UTILIZE SUCH WATER, RIGHTS OR INTERESTS, ON ANY OTHER PROPERTY OWNED OR LEASED 
BY THE IRVINE COMPANY; BUT WITHOUT, HOWEVER, ANY RIGHTS TO ENTER UPON THE SURFACE OF THE 
LAND IN THE EXERCISE OF SUCH RIGHTS, AS RESERVED BY THE IRVINE COMPANY, A MICHIGAN 
CORPORATION IN THE DEED RECORDED NOVEMBER 22, 1995 AS INSTRUMENT NO. 19950519960 OF OFFICIAL 
RECORDS. 
 
PARCEL B-l: 
 
AN APPURTENANT NON-EXCLUSIVE JOINT ACCESS EASEMENT FOR ACCESS, INGRESS AND EGRESS OVER 
THAT PORTION OF PARCEL 1 AS SHOWN ON EXHIBIT "B" OF CITY OF NEWPORT BEACH LOT LINE 
ADJUSTMENT N0. 95-3 RECORDED OCTOBER 31, 1995 AS INSTRUMENT NO. 19950483821 OF OFFICIAL 
RECORDS, AS MORE FULLY DESCRIBED IN THE DECLARATION OF EASEMENTS RECORDED OCTOBER 31, 
1995 AS INSTRUMENT NO. 19950484848 OF OFFICIAL RECORDS, DESCRIBED AS FOLLOWS: 
 
BEGINNING AT THE MOST SOUTHERLY SOUTHEASTERLY CORNER OF SAID PARCEL 1; THENCE NORTHERLY 
ALONG THE EASTERLY PARCEL LINE OF SAID PARCEL 1 NORTH 07° 03' 01" WEST 55.00 FEET; THENCE SOUTH 
82° 56' 59" WEST 65.00 FEET; THENCE SOUTH 07° 03' 01" EAST 55.00 FEET TO A POINT ON THE MOST 
SOUTHERLY LINE OF SAID PARCEL 1, SAID POINT BEING ALSO ON THE MOST NORTHERLY RIGHT OF WAY 
LINE OF SAN CLEMENTE DRIVE; THENCE EASTERLY ALONG SAID SOUTHERLY LINE AND SAID RIGHT OF WAY 
LINE NORTH 82° 56' 59" EAST 65.00 FEET TO THE POINT OF BEGINNING. 
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Exhibit A, Operations and Maintenance Plan  

 

 

BMP 
Applicable? 

Yes/No 

BMP Name  
and BMP Implementation, Maintenance, and Inspection Procedures 

Implementation, Maintenance, 
and Inspection Frequency 

and Schedule 

Person or Entity with 
Operation & Maintenance 

Responsibility 

Non-Structural Source Control BMPs 

Yes N1. Education for Property Owners, Tenants and Occupants 

The 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 

Specific practices are followed for landscape maintenance as identified 

on the COA landscape specification included in Attachment G. 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 Newport Beach 

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 
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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 N4. BMP Maintenance 

Bio-Filtration Planter Areas 

• Visual Inspection for trash and debris accumulation and 

dispose of any trash and debris accumulation. 

• Inspect for standing water, and vegetation condition per the 

specifications included in the manual.  

• When the system is not functioning (standing water, lack of 

infiltration), replace the bio-filtration media and inspect the 

condition of the gravel underdrain to ensure adequate flow 

rates through the bio-filtration system. 

 

 

Prior to and following the 

rainy season 

 

After each rain event 

 

 

 

 

  

Owner 

Yes N5. Title 22 CCR Compliance  

Hazardous waste shall be managed properly trough compliance with 

applicable title 22 regulations.  

Storage and transportation of hazardous materials shall be per the 

title 22 of the California Code of Regulations and the Health and Safety 

Code.  

Continual Owner 

No N7. Spill Contingency Plan 

 

  

No N8. Underground Storage Tank Compliance 
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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 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 

Newport Beach, and other local authorities.  

Continual Owner 

Yes N10. Uniform Fire Code Implementation 

The Owner is responsible for complying with the Orange County Fire 

Authority 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 

 

Quarterly Owner 

No N13. Housekeeping of Loading Docks 

 

  

D-175



Exhibit A, Operations and Maintenance Plan   
Page 5 of 9 
 
 

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 N17. Retail Gasoline Outlets 

 

  

Structural Source Control BMPs 

No 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 
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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 Design and Construct Outdoor Material Storage Areas to Reduce 

Pollutant Introduction 

 

  

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 
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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 Equipment Wash Areas 

 

  

No Fueling Areas 

 

  

No Hillside Landscaping 

 

  

No Wash Water Controls for Food Preparation Areas 

 

  

No Community Car Wash Racks 

 

  

Treatment Control BMPs 
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BMP 
Applicable? 

Yes/No 

BMP Name  
and BMP Implementation, Maintenance, and Inspection Procedures 

Implementation, Maintenance, 
and Inspection Frequency 

and Schedule 

Person or Entity with 
Operation & Maintenance 

Responsibility 

Yes Modular Wetland System (MWS) Linear 

 

Remove Trash from 

Screening Device – average 

maintenance interval is 6 to 

12 months.  (5 minute average 

service time). -Remove 

Sediment from Separation 

Chamber – average 

maintenance interval is 12 to 

24 months. (10 minute 

average service time).   

-Replace Cartridge Filter 

Media – average maintenance 

interval 12 to 24 months. (10-

15 minute per cartridge 

average service time).  

-Replace Drain Down Filter 

Media – average maintenance 

interval is 12 to 24 months. (5 

minute average service time).   

See additional information 

on manufacturer 

maintenance specifications.   

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 FloGard  Catch Basin Filter Insert 

 

Inspect basin for any illegal 

dumping (notify authoritis if 

illegal dumping is appearent) 

-Using an industrial vacum, 

remove collected materials 

from the liner. 

-Remove filter pocuhes and 

inspected and replaced as 

necessary. 

-See manufacturer 
specificationfor addittional 
information. 

Inspections shall occur a 

minimum of three time per 

year, with a change of filter 

media once per year. 

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 

 Storm Capture Underground Basin  

  

Inpsect inlets contributing to 

system and clear Debris. 

-Check for sediment within 

the module. Anything over 6” 

deep shall be removed 

manually or mechanically ( 

vcamun is recommended) 

-See appendix F with 

manufacturer specifciations 

for additional information 

 

Inpsect quarterly and 

following significant storm 

wvents within the first year 

of operation. 

Onwer 
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Inspection and Maintenance Guide

FLOGARD+PLUS®

CATCH BASIN INSERT FILTER
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SCOPE:

Federal, State and Local Clean Water Act regulations and those of insurance carriers require that stormwater 

filtration systems be maintained and serviced on a recurring basis. The intent of the regulations is to ensure that the 

systems, on a continuing basis, efficiently remove pollutants from stormwater runoff thereby preventing pollution 

of the nation’s water resources. These specifications apply to the FloGard+Plus® Catch Basin Insert Filter.

RECOMMENDED FREQUENCY OF SERVICE:

Drainage Protection Systems (DPS) recommends that installed FloGard+Plus Catch Basin Insert Filters be serviced 

on a recurring basis. Ultimately, the frequency depends on the amount of runoff, pollutant loading and interference 

from debris (leaves, vegetation, cans, paper, etc.); however, it is recommended that each installation be serviced a 

minimum of three times per year, with a change of filter medium once per year. DPS technicians are available to 

do an onsite evaluation, upon request.

RECOMMENDED TIMING OF SERVICE:

DPS guidelines for the timing of service are as follows:

1. For areas with a definite rainy season: Prior to, during and following the rainy season.

2. For areas subject to year-round rainfall: On a recurring basis (at least three times per year).

3. For areas with winter snow and summer rain: Prior to and just after the snow season and during the

summer rain season.

4. For installed devices not subject to the elements (washracks, parking garages, etc.): On a recurring basis

(no less than three times per year).

SERVICE PROCEDURES:

1. The catch basin grate shall be removed and set to one side. The catch basin shall be visually inspected

for defects and possible illegal dumping. If illegal dumping has occurred, the proper authorities

and property owner representative shall be notified as soon as practicable.

2. Using an industrial vacuum, the collected materials shall be removed from the liner. (Note: DPS uses a

truck-mounted vacuum for servicing FloGard+Plus catch basin inserts.)

3. When all of the collected materials have been removed, the filter medium pouches shall be removed by

unsnapping the tether from the D-ring and set to one side. The filter liner, gaskets, stainless steel frame

and mounting brackets, etc., shall be inspected for continued serviceability. Minor damage or

defects found shall be corrected on-the-spot and a notation made on the Maintenance Record.

More extensive deficiencies that affect the efficiency of the filter (torn liner, etc.), if approved by

the customer representative, will be corrected and an invoice submitted to the representative along with

the Maintenance Record.

4. The filter medium pouches shall be inspected for defects and continued serviceability and replaced as

necessary and the pouch tethers re-attached to the liner’s D-ring. See below.

5. The grate shall be replaced.

REPLACEMENT AND DISPOSAL OF EXPOSED FILTER MEDIUM AND COLLECTED DEBRIS

The frequency of filter medium exchange will be in accordance with the existing DPS-Customer Maintenance 

Contract. DPS recommends that the medium be changed at least once per year. During the appropriate service, or 

if so determined by the service technician during a non-scheduled service, the filter medium will be replaced with 

new material. Once the exposed pouches and debris have been removed, DPS has possession and must dispose of 

it in accordance with local, state and federal agency requirements.

DPS also has the capability of servicing all manner of storm drain filters, catch basin inserts and catch 

basins without inserts, underground oil/water separators, stormwater interceptors and other such devices. 

All DPS personnel are highly qualified technicians and are confined space trained and certified. Call us at 

(888) 950-8826 for further information and assistance.
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www.oldcastlestormwater.com

800-579-8819

BUILDING
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www.modularwetlands.com 

Maintenance Guidelines for
Modular Wetland System - Linear 

Maintenance Summary 

o

o

o

o

o

System Diagram 
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www.modularwetlands.com 

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
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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          YesType 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
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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
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General
Inspection and maintenance of the StormCapture system is vital for the satisfactory performance and life cycle 
of the stormwater management system. Permit requirements, local, state and federal regulations, along with 
Oldcastle and any incorporated device manufacturer recommendations must be followed for system compliance. 
The StormCapture design provides manway access for ease of inspection and debris removal if required. Flushing, 
which can cause particle displacement, undermining and internal disturbance, is not recommended for gravel 
foundation, open bottom systems. Flushing is acceptable in systems with concrete bases. Inlet controls, internal 
or external, are recommended for controlling, monitoring and maintaining the StormCapture system.

External Inlets are typically devices that are separate from the StormCapture modules. These external devices 
receive site stormwater and are designed with manway access for maintenance and typically include an internal 
sump for sediment capture. External inlets may receive single or multiple pipes and incorporate an open grated 
top with an outfall pipe to the StormCapture system. Grated inlets may incorporate protection devices or baffles 
to capture floatables or the “first flush”. Scheduled inspections and maintenance shall include the removal of any 
sedimentation build up in the external inlets. Debris or sedimentation build up shall not exceed 3” below an outfall 
elevation. Internal components may be incorporated for pre-treatment. Manufacturer recommendations must 
be followed. Scheduled maintenance and inspection will include removal of debris and sediments by manual or 
mechanical means.

Maintenance Modules (MM’s) are optional internal control modules based on design preference. MM’s are 
modules with roof manway access openings and provide the primary means of access to the StormCapture 
system for scheduled inspection and maintenance. In addition, MM’s may incorporate weirs or baffles to enhance 
reduction or removal of Total Suspended Solids (TSS) from the stormwater. Placement of internal components 
must be part of the system engineering and design. Grated inlets can be incorporated to accommodate surface 
stormwater flows into the StormCapture and may include an inlet protection device. Schedule inspection and 
manufacturer recommendations for maintenance must be followed.

For open bottom systems (no concrete floor), concrete splash pads may be installed below inlet grate openings 
and pipe inlets to prevent base erosion. During scheduled inspection and maintenance activities, the concrete 
splash pads must be inspected for proper function and any sediment shall be removed. Standard StormCapture 
module design incorporates lateral and longitudinal passageways between modules to accommodate internal 
stormwater conveyance between modules. These passageways may be of a window configuration with standard 
12” tall sediment baffles below the windows extending from the internal module invert, or doorway configurations 
extending from the floor slab. Any sediment and debris build up over 6” deep inside a module shall be removed by 
manual or mechanical means. Removal by vacuum is recommended. Internal module flushing, which can cause 
particle displacement, undermining or internal disturbance, is prohibited.

Inspection Frequency
Oldcastle recommends that the StormCapture system be inspected quarterly, and following any significant rain 
events within the first year of operation. Standard Operating Procedures shall specify an annual inspection and 
maintenance plan as required thereafter or as stated in the permit, or as required by other governing regulations. 
Only authorized and trained personnel shall inspect and enter a StormCapture system. Personnel must 
be properly trained and equipped before entering any underground or confined space structure. Training includes 
being familiar with and following any local, state and federal regulations governing the operation, inspection and 
maintenance of underground structures, as well as specific StormCapture system requirements.
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Inspection Activities
During inspection, a minimum of the following shall be inspected:

• Contributing drainage area inlets are clear of debris.

• If the StormCapture system is an exfiltration system (open bottom with stormwater percolating into the   
 ground), monitor and confirm that the system drains completely within a reasonable time or the required   
 permit time.

• Sediment depths within modules (anything over 6” deep shall be removed as outlined above).

• Inlet and outlet pipe penetrations to check for movement and/or leakage.

• Movement of modules.

• General interior condition of modules to look for concrete cracking or deterioration.

• Condition of pre-treatment devices, baffles and polishing devices if part of the system.

Recordkeeping
A log must be kept of all inspection and maintenance activities.
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Exhibit A, Operations and Maintenance Plan  
Page 11 of 9 
 
 
 

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.   
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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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