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Drawdown – the act of discharging water from a BMP.  Drawdown provides storage volume 
for subsequent storm events.   

Drawdown Rate – the rate at which water discharges from a BMP, making storage volume 
available for subsequent storm events. 

Drawdown Time – the time it takes to a BMP from brim full.  Drawdown time may need to be 
calculated separately for the retention volume of the BMP and the biotreatment volume of the 
BMP in order to support design calculations if both types of volume exist. These separate 
measures are referred to as the “retention drawdown time” and “biotreatment drawdown 
time”. 

Environmentally Sensitive Area - areas such as those designated in the Ocean Plan as Areas of 
Special Biological Significance or waterbodies listed on the CWA Section 303(d) list of impaired 
waters (See full definition in Section 2.3.3.4). 

Evapotranspiration (ET) - the loss of water to the atmosphere by the combined processes of 
evaporation (from water, soil and plant surfaces) and transpiration (from plant tissues).  As 
used in this TGD, ET refers to one or both of these processes. 

Evapotranspiration BMP  (aka ET BMP) – a class of retention BMPs that discharges stored 
volume predominantly to ET; some infiltration may occur.  ET includes both evaporation and 
transpiration, and ET BMPs may incorporate one or more of these processes. 

Final Project WQMP – a Project WQMP submitted at the ministerial approval phase prior to 
final approval of a grading or building permit; expected to reflect the detail available at the time 
of project ministerial-level approval. 

Harvest and Use – The process of capturing rainwater or stormwater runoff, storing it, and 
making it available for subsequent use.  This process is performed by Harvest and Use BMPs. 

Harvest and Use BMP (aka Rainwater Harvesting BMP) –  a class of retention BMPs that 
captures rainwater or stormwater runoff and stores it for subsequent use.   

Hydrocollapse - a sudden collapse of granular soils cause by a rise in groundwater dissolving 
or deteriorating the inter-granular contacts between the sand particles 

Hydrologic Condition of Concern (HCOC) – a combination of upland hydrologic conditions 
and stream biological and physical conditions that presents a condition of concern for physical 
and/or biological degradation of a stream.  

Hydrologic Source Control (HSC) -  a class of LID BMPs integrated with site design that retain 
stormwater runoff and reduce the volume (and potentially rate) of stormwater discharge to the 
downstream system.  HSCs are differentiated from retention and biotreatment classes of LID 
BMPs by their higher level of integration with a site.  They are not sized according to 
engineering design criteria, and they do not typically result in a distinct facility.  Consequently, 
they are usually regarded as site design practices, as opposed to structural treatment control 
BMPs.  An example includes routing roof runoff into adjacent landscaped areas. 

Hydromodification – Changes in runoff and sediment yield caused by land use modifications. 

Hydromodification Control – Management techniques which reduce the potential for 
hydromodification impact. 

Hydromodification Impact – The physical response of stream channels to changes in runoff 
and sediment yield caused by land use modifications 
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A principal role of the Model WQMP and this TGD is to describe the processes and criteria to 

ensure that this hierarchy is incorporated into project WQMPs to the maximum extent 

practicable (MEP)1.   

1.3. Organization of the Technical Guidance Document 

The TGD is divided into seven sections and 16 appendices, as follows: 

 Section 1 provides an introduction to the purpose of the document and its role in project 

planning.  

 Section 2 contains guidance on how to prepare Conceptual/Preliminary and/or Project 

WQMPs as directed by the Model WQMP and in the same order as outlined in the 

Project WQMP Template. 

 Section 3 provides guidance for site design principles and practices, including site 

planning and layout, vegetative protection, revegetation, slopes and channel buffers, 

techniques to minimize land disturbance, LID BMPs at scales from single parcels to 

watershed, and integrated water resource management practices.  This section supports 

Project WQMP Template Section IV.2. 

 Section 4 provides BMP design guidance for infiltration BMPs, harvest and use BMPs, 

evapotranspiration BMPs, biotreatment BMPs, treatment control BMPs, and 

pretreatment/gross solids removal BMPs. This section supports Project WQMP 

Template Section IV.3. 

 Section 5 provides guidance for design approaches for hydromodification control BMPs, 

including, on-site / distributed controls, regional controls, and in-stream controls. This 

section also supports Project WQMP Template Section IV.3. 

 Section 6 provides guidance for the type, functionality, and selection of Source Control 

Measures, both structural and non-structural. This section also supports Project WQMP 

Template Section IV.3. 

 Section 7 provides general considerations and information on operation and 

maintenance planning, maintenance plans, and agreements. This section supports 

Project WQMP Template Section V. 

 Appendix I summarizes the BMP sizing requirements for the North Orange County 

permit area. 

 Appendix II summarizes the BMP sizing requirements for the South Orange County 

permit area. 

                                                      

1 MEP is not defined in the Clean Water Act; it refers to management practices, control techniques, and system, 

design and engineering methods for the control of pollutants taking into account considerations of synergistic, 

additive, and competing factors, including, but not limited to, gravity of the problem, technical feasibility, fiscal 

feasibility, public health risks, societal concerns, and social benefits. [North Orange County Permit] 

http://www.ocwatersheds.com/Documents/2011-05-19_Model_WQMP.pdf
http://www.ocwatersheds.com/Documents/2011-05-19_Model_WQMP.pdf
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppI
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppII
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 Appendix III provides hydrologic calculations and sizing methods for LID and 

treatment control BMPs. 

 Appendix IV provides approved methods for quantifying hydrologic conditions of 

concern in the North Orange County permit area. 

 Appendix V provides approved methods for meeting the Interim Hydromodification 

Control Standard in the South Orange County permit area. 

 Appendix VI provides approved methods for calculating the alternative compliance 

volume. 

 Appendix VII provides guidance for evaluating infiltration rates and determining safety 

factors for infiltration feasibility screening and design. 

 Appendix VIII summarizes groundwater-related infiltration feasibility criteria. 

 Appendix IX provides the technical basis for green roof design criteria. 

 Appendix X summarizes harvest and use demand calculations and feasibility screening. 

 Appendix XI provides criteria for designing LID BMPs to achieve maximum feasible 

retention and biotreatment. 

 Appendix XII provides a discussion of biotreatment selection, design, and maintenance 

criteria. 

 Appendix XIII describes and supports the incremental threshold benefit criterion. 

 Appendix XIV provides concise fact sheets for 25 LID and treatment control BMPs with 

references to more extensive design guidance.  

 Appendix XV provides links to worksheets that are referenced throughout the TGD. 

 Appendix XVI contains watershed exhibits, including a rainfall zone map, infiltration 

feasibility constraint maps, and groundwater protection area maps. 

http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppIII
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppIV
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppV
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppVI
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppVII
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppVIII
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppIX
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppX
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXI
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXII
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXIII
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXIV
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXV
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXVI
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SECTION 2. TECHNICAL GUIDANCE FOR PREPARING PROJECT WQMPS 

TGD Section 2 provides guidance for how to fill in the Project WQMP Template and is 

organized to mirror the respective sections of the WQMP Template. The requirements for the 

Project WQMP preparation process are described in Section 2.0 of the Model WQMP. 

2.1. Discretionary Permits and Water Quality Conditions 

Section I of the Project WQMP should list the discretionary permit(s) applicable to the project 

and provide the site address or lot and tract/parcel map number describing the property.  

List, verbatim, any Water Quality Conditions, including the condition requiring preparation of 

WQMP, if applicable. Water Quality Conditions may be included as mitigation measures in 

California Environmental Quality Act (CEQA) documents for the project. For example, a 

Mitigation Monitoring and Report Program (MMRP) adopted in a certified Environmental 

Impact Statement (EIR) may include Project Design Features (PDFs), Standard Conditions (SCs), 

and Mitigation Measures (MMs) related to water quality protection. 

A Conceptual/Preliminary WQMP may have been prepared for the project in the preliminary 

planning stages, for example, as a technical appendix in an EIR.  If so, the Conceptual/ 

Preliminary WQMP must be used as a source of information for the Project WQMP, if 

applicable. The Section I of the Project WQMP should discuss whether are any substantial 

differences compared to the Conceptual/Preliminary WQMP and the significance of these 

revisions. 

 Describe the Conceptual/Preliminary WQMP BMP plan in Section I of the Project WQMP, if 

applicable.  If regional stormwater management facilities are identified in the 

Conceptual/Preliminary WQMP that will serve the project, but are located offsite, list and 

describe those regional facilities, including any sizing assumptions that may relate to the 

project. If the Conceptual/Preliminary WQMP included stormwater management site design, 

source control, low impact design, treatment control, or hydromodification control 

commitments or performance standards that are specific to the project, then list those in Section 

1 of the Project WQMP. 

Watershed-based plans may also contain special conditions that must be considered in Project 

WQMP development. The following watershed-based plans should be reviewed for 

requirements that may affect the selection of best management practices (BMPs) for the project: 

Watershed Infiltration and Hydromodification Management Plans (WIHMP). WIHMPs will 

be prepared for the Coyote Creek-San Gabriel River by May 2011 and for the Anaheim Bay-

Huntington Harbor, Santa Ana River, and Newport Bay-Newport Coast watersheds by May 

2012. The WIHMPs will address the HCOCs on a watershed and sub-watershed basis; include 

maps to identify areas and structures that are susceptible to hydromodification impacts, 

including downstream erosion, impacts on physical structures, and impacts on riparian and 

http://www.ocwatersheds.com/Documents/2011-05-19_Model_WQMP.pdf
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aquatic habitats; include maps to identify areas where stormwater and urban runoff infiltration 

is possible and appropriate given sub-surface conditions and other factors such as 

downgradient habitats; and may specify hydromodification management standards for each 

sub-watershed. 

 

Total Maximum Daily Load (TMDL) Implementation Plans.  A TMDL sets a limit for the total 

amount of a particular pollutant that can be discharged to a waterbody, such that the pollutant 

loads from all sources will not impair the designated beneficial uses of the waterbody. A TMDL 

is developed when a waterbody has been identified as impaired. Section 303(d) of the federal 

Clean Water Act requires states to establish a listing of all impaired waterbodies and to rank 

those waterbodies according to priority for TMDL development. This list, called the 303(d) List, 

is updated every two years and is developed by the Regional and State Water Quality Control 

Boards and approved by EPA.  

 

The following TMDLs have been established or are being developed for Orange County 

waterbodies. To find out more about each TMDL or to see the most recent list of TMDLs in 

Orange County, see the Orange County Watersheds Program webpage at 

www.ocwatershed.com/TMDL:   

 Aliso Creek Indicator Bacteria  

 Coyote Creek Metals (copper, lead, zinc)  

 Dana Point Harbor - Baby Beach Indicator Bacteria  

 San Diego Creek/Newport Bay (Sediment, Nutrient, Toxics, Fecal Coliform2) 

 San Juan Creek Indicator Bacteria  

 South County Coastal Areas  Indicator Bacteria   

If a watershed-based plan contains specific stormwater management standards that are 

applicable to the project, list those specific standards in Section 1 of the Conceptual/Preliminary 

or Project WQMP.   A watershed-based plan may contain standards more stringent than one or 

both permits.  

2.2. Project Description 

This section provides guidance for WQMP Template Section II. This section of the 

Conceptual/Preliminary or Project WQMP should provide the information listed below.  The 

level of detail provided should be general in nature for Conceptual/ Preliminary WQMPs and 

more specific for Project WQMPs.  The purpose of this information is to help determine the 

applicable Source Control BMPs, pollutants of concern, HCOCs, and long term maintenance 

responsibilities for the project. This information will be used in conjunction with the 

                                                      

2 The Fecal Coliform TMDL applies only to Newport Bay. 
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information in WQMP Template Section III, Site Description, to establish the performance 

criteria and to select the BMP plan for the project, in accordance with WQMP Template Section 

IV. 

2.2.1. Project Land Uses  

Provide the following information: 

 For the entire parcel, list and describe the proposed land uses, the area of each land use, 

and the estimated imperviousness for each land use.  

 List and show on a figure where facilities will be located and what activities will be 

conducted: 

 List what kinds of materials and products will be used (if known), how and 

where materials will be received and stored (if applicable), and what kinds of 

wastes will be generated (if any). 

 Describe all paved areas, including the type of parking areas. 

 Describe all landscaped areas and open space areas (if any). 

 For commercial and industrial projects:  

 Provide the Standard Industrial Classification (SIC) Code which best describes 

the facilities operations. 

 Describe the type of use (or uses) for each building or tenant space (if known). 

 If the project includes food preparation, cooking, and eating areas, specify the 

location and type of area. 

 Describe delivery areas and loading docks (specify location, design, if below 

grade, and types of materials expected to be transferred). 

 Describe outdoor materials storage areas (describe and depict location(s), specify 

type(s) of materials expected to be stored). 

 Describe activities that will be routinely conducted outdoors. 

 Describe any activities associated with equipment or vehicle maintenance and 

repair, including washing or cleaning. 

 Indicate the number of service bays or number of fueling islands/fuel pumps, if 

applicable. 

 For residential projects: 

 For a single dwelling unit, describe the unit and project site. 

 For a tract, list the range of lot and home sizes. 

 Describe all community facilities such as laundry, car wash, swimming pools, 

jacuzzi, parks, open spaces, tot lots, etc. 
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2.2.2. Expected Stormwater Pollutants 

Urban runoff from a developed site and stormwater pollution associated with the runoff has the 

potential to contribute pollutants to the municipal storm drain system and ultimately to the 

tributary receiving waters. Pollutants that are commonly associated with urban development  

include suspended solids/sediment, nutrients, metals, microbial pathogens, oil and grease, 

toxic organic compounds, and trash and debris. The pollutants of concern for a specific project 

are based upon the pollutants identified by regulatory agencies as impairing receiving waters 

(described below), and pollutants that are anticipated or potentially could be generated by the 

project based on the proposed land uses.  Section 2.3.4 of the Model WQMP  describes the 

regulatory criteria for determining the expected stormwater pollutants from a Priority Project. 

2.2.2.1. Pollutant Categories 

Pollutants of concern can be grouped into the following seven general categories: 

 Suspended Solids / Sediment: consist of soils or other surficial materials that are eroded 

and then transported or deposited by wind, water, or gravity. Excessive sedimentation 

can increase turbidity, clog fish gills, reduce spawning habitat, lower young aquatic 

organisms survival rates, smother bottom dwelling organisms, and suppress aquatic 

vegetation growth.  Sediments in runoff also transport other pollutants that adhere to 

them, including trace metals, polycyclic aromatic hydrocarbons (PAHs), polychlorinated 

biphenyls (PCBs), and phosphorus.  The largest source of suspended solids / sediment 

is typically erosion from disturbed soils.  

 Nutrients: includes the macro-nutrients nitrogen and phosphorus. They commonly exist 

in the form of mineral salts dissolved or suspended in water and as particulate organic 

matter transported by stormwater. Excessive discharge of nutrients to water bodies and 

streams can cause eutrophication, including excessive aquatic algae and plant growth, 

loss of dissolved oxygen, release of toxins in sediment, and significant swings in 

hydrogen ion concentration (pH). Primary sources of nutrients in urban runoff are 

fertilizers, trash and debris, and eroded soils. Urban areas with improperly managed 

landscapes can be substantial sources. 

 Metals: includes certain metals that can be toxic to aquatic life if concentrations become 

high enough to stress natural processes. Metals of concern include cadmium, chromium, 

copper, lead, mercury, and zinc. Lead and chromium have been used as corrosion 

inhibitors in primer coatings and are also raw material components in non-metal 

products such as fuels, adhesives, paints, and other coatings. Copper and zinc are 

typically associated with building materials, including galvanized metal and ornamental 

copper, and automotive products, including tires and brake pads. Humans can be 

impacted from contaminated groundwater resources, and bioaccumulation of metals in 

fish and shellfish. Environmental concerns regarding the potential for release of metals 

to the environment have already led to restricted metal usage in certain applications, for 

http://www.ocwatersheds.com/Documents/2011-05-19_Model_WQMP.pdf
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example lead additives in gasoline. The primary source of metals in urban stormwater is 

typically commercially available metal products and automobiles.  

 Microbial Pathogens (Bacteria and Viruses): include bacteria and viruses, which are 

ubiquitous microorganisms that thrive under a range of environmental conditions. 

Water containing excessive pathogenic bacteria and viruses can create a harmful 

environment for humans and aquatic life. The source of pathogenic bacteria and viruses 

is typically the transport of animal or human fecal wastes from the watershed, but 

pathogenic organisms do occur in the natural environment.  

 Oil and Grease : are characterized as high-molecular weight organic compounds. 

Elevated oil and grease content can decrease the aesthetic value of the water body, as 

well as the water quality. Introduction of these pollutants to water bodies may occur due 

to the wide uses and applications of some of these products in municipal, residential, 

commercial, industrial, and construction areas. Primary sources of oil and grease are 

petroleum hydrocarbon products, motor products from leaking vehicles, esters, oils, 

fats, waxes, and high molecular-weight fatty acids. 

 Toxic Organic Compounds: include organic compounds (pesticides, solvents, 

hydrocarbons) which at toxic concentrations constitute a hazard to humans and aquatic 

organisms. Stormwater coming into contact with organic compounds can transport 

excessive levels organics to receiving waters. Dirt, grease, and grime retained in cleaning 

fluid or rinse water may also adsorb levels of organic compounds that are harmful or 

hazardous to aquatic life. Sources of organic compounds include landscape maintenance 

areas, vehicle maintenance areas, waste handling areas, and potentially most other 

urban areas.  

 Trash and Debris – includes trash, such as paper, plastic, and various waste materials, 

that can typically be found throughout the urban landscape, and debris which includes 

waste products of natural origin which are not naturally discharged to water bodies 

such as landscaping waste, woody debris, etc.  The presence of trash and debris may 

have a significant impact on the recreational value of a water body and upon the health 

of aquatic habitat.  

 

2.2.2.2. Expected Pollutants Based on Project Land Use Activities 

This section describes how to determine expected pollutants based on project land use activities 

and accompanies Section 2.3.4 of the Model WQMP. Pollutants in stormwater runoff are 

typically related to land use activities, which means that the project‟s site uses provide some 

indication of the pollutants that may be present in runoff from the project site. Pollutants that 

are expected to be generated or have a potential to be generated from a project based on the 

project‟s land use activities must be identified using Table 2.1, as applicable. The identification 

of expected pollutants must always be based on the land use activities proposed. In addition, 

site-specific conditions must also be considered for potential pollutant sources, such as legacy 

pesticides or nutrients in site soils as a result of past agricultural practices or hazardous 

materials in site soils from industrial uses. Hazardous materials that have been remediated and 

http://www.ocwatersheds.com/Documents/2011-05-19_Model_WQMP.pdf
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do not pose a current or future threat to stormwater quality are not considered a pollutant of 

concern.  

Municipal projects should determine expected pollutants based on the pollutant generating 

activities associated with the project using Table 5.5 in Section 5 of the Orange County DAMP 

(www.ocwatersheds.com/Documents/2003_DAMP_Section_5_Municipal_Activities.pdf). 

http://www.ocwatersheds.com/Documents/2003_DAMP_Section_5_Municipal_Activities.pdf
http://www.ocwatersheds.com/Documents/2003_DAMP_Section_5_Municipal_Activities.pdf


TECHNICAL GUIDANCE DOCUMENT 

 

 2-7 May 19, 2011 

Table 2.1: Anticipated and Potential Pollutants Generated by Land Use Type 

Priority Project 

Categories 

and/or Project Features 

General Pollutant Categories 

Suspended 

Solid/ 

Sediments 

Nutrients 
Heavy 

Metals 

Pathogens 

(Bacteria/ 

Virus) 

Pesticides 
Oil & 

Grease 

Toxic 

Organic 

Compounds 

Trash 

& 

Debris 

Detached Residential 

Development 
E E N E E E N E 

Attached Residential 

Development 
E E N E E E(2) N E 

Commercial/ Industrial 

Development  
E(1) E(1) E(5) E(3) E(1) E E E 

Automotive Repair 

Shops 
N N E N N E E E 

Restaurants E(1)(2) E(1) E(2) E E(1) E N E 

Hillside Development 

>5,000 ft2 
E E N E E E N E 

Parking Lots E E(1) E E(4) E(1) E E E 

Streets, Highways, & 

Freeways 
E E (1) E E(4) E(1) E E E 

Retail Gasoline Outlets N N E N N E E E 

E = expected to be of concern 

N = not expected to be of concern 

 

 

(1) Expected pollutant if landscaping exists on-site, otherwise not expected. 
(2) Expected pollutant if the project includes uncovered parking areas, 

otherwise not expected. 
(3) Expected pollutant if land use involves food or animal waste products, 

otherwise not expected. 
(4) Bacterial indicators are routinely detected in pavement runoff. 
(5) Expected if outdoor storage or metal roofs, otherwise not expected. 
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2.2.3. Hydrologic Conditions of Concern  

As specified in Section 2.3.3 of the Model WQMP, projects must identify and mitigate any 

HCOCs. A HCOC is a combination of upland hydrologic conditions and stream biological and 

physical conditions that presents a condition of concern for physical and/or biological 

degradation of streams. 

2.2.3.1. Determining HCOCs in North Orange County 

In the North Orange County permit area, HCOCs are considered to exist if any streams located 

downstream from the project are determined to be potentially susceptible to hydromodification 

impacts and either of the following conditions exists: 

 Post-development runoff volume for the 2-yr, 24-hr storm exceeds the pre-development3 

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

OR  

 Time of concentration of post-development runoff for the 2-yr, 24-hr storm event 

exceeds  the time of concentration of the pre-development condition for the 2-yr, 24-hr 

storm event by more than 5 percent4.   

Calculation methods for determination of HCOCs in the North Orange County permit area are 

provided in Appendix IV. If these conditions do not exist or streams are not potentially 

susceptible to hydromodification impacts, an HCOC does not exist and hydromodification does 

not need to be considered further.  

 Stream susceptibility must be determined using the regional stream susceptibility maps that 

are provided in Appendix XVI,  watershed-specific maps contained in a WIHMP, and/or site 

specific engineering analysis using the method described in Section 2.3.3 below. 

                                                      

3 In North Orange County (Order R8-2009-0030), predevelopment is defined as the existing conditions immediately prior to Project 

WQMP submittal. 

4 The North County Permit (Order R8-2009-0030), as adopted, provides the option of reducing Tc to less than the existing condition 

Tc (within 5 percent) as part of the primary and preferred option for mitigating HCOCs.  However, a longer Tc is generally 

associated with natural conditions than urban conditions, and a longer Tc nearly universally results in lower concern for 

hydromodification impacts.  In addition, it is not physically possible for a project to implement BMPs consistent with LID 

provisions of the permit without substantially increasing the Tc of the site.  The use of retention BMPs results in water not 

discharged under design conditions, while the use of biotreatment BMPs general results in water not immediately discharged.  

Therefore, it would not generally be possible to mitigate HCOCs using the primary option for compliance described above while 

complying with LID requirements.  This TGD therefore interprets this provision such that increases in Tc would be acceptable and 

reduction in Tc of more than 5 percent would not be acceptable.  This interpretation is consistent with the overall goal of the permit 

to protect receiving waters from stormwater impacts to the maximum extent practicable. 

http://www.ocwatersheds.com/Documents/2011-05-19_Model_WQMP.pdf
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppIV
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXVI
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2.2.3.2. Determining HCOCs in South Orange County 

Interim Criteria 

HCOCs are not considered to exist if the downstream conveyance network is not susceptible to 

hydromodification impacts.  Streams susceptibility must be determined using the watershed-

specific maps contained in the South Orange County HMP (to be developed by December 2011) 

and/or with site specific engineering analysis using the method described in Section 2.3.3 

below.  

If the project has a HCOC, the Project WQMP should describe the project‟s receiving waters and 

document the method used to determine whether the downstream receiving waters are 

susceptible to HCOCs. 

 If regional susceptibility maps are used to establish susceptibility, the Project WQMP 

should include an exhibit showing the location of the project on the regional 

susceptibility maps. 

 If determination of susceptibility is based on a site-specific investigation, the Project 

WQMP should summarize the findings of the site-specific investigation.  

Appendix V describes the approved hydrologic methods for identifying and mitigating HCOCs 
in the South Orange County permit area 

2.2.4. Post Development Drainage Characteristics 

The Project WQMP should generally describe the proposed drainage for the site, including the 

following: 

 Will the site connect to a storm drain system or discharge directly into a receiving water 

body? 

 If the site will connect to a storm drain system, name the locations for the connection(s). 

 Name the direct receiving water body for the project site and list each subsequent water 

body until reaching the ocean.  If the project will connect to the storm drain, determine 

where the storm drain system discharges into a receiving water body. For assistance in 

mapping the receiving water bodies, see the maps provided in Appendix XVI. 

The purpose of this section of the Project WQMP is to establish the immediate fate of 

water leaving the project site and to identify the site constraints relative to the general 

drainage patterns of the site and the off-site drainage connections. It is not the intent of 

this section to describe the drainage and BMP plan in detail. A more detailed description 

of the drainage and BMP plan should be provided in Section IV of the Project WQMP.   

http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppV
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXVI
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2.2.5. Property Ownership/Management 

Describe the ownership of all portions of the project and site.  State whether any infrastructure 

will transfer to public agencies (City, County, Caltrans, etc.).  State if a homeowners or property 

owners association will be formed that will be responsible for the long term maintenance of the 

project‟s stormwater facilities. 

2.2.6. Water Quality Credits 

Water quality credits and their intended applicability and role in WQMP preparation are 

discussed in Section 3.1 of the Model WQMP. Water quality credits are intended to reduce the 

remaining unmet obligations for LID and treatment control after the maximum feasible level of 

control has been provided.  As such, a Project could qualify for water quality credits but not 

need to claim these credits if the required BMP sizing can be feasibly provided without these 

credits.   

The applicability of water quality credits is generally based on Project characteristics, therefore  

the Project characteristics that qualify the Project for water quality credits should be described 

in this section of the WQMP Template, as applicable. If a Project qualifies for water quality 

credits, but does not claim these credits, it is optional for the WQMP to describe the qualifying 

project features.  Calculation methods for applying water quality credits are described in 

Appendix VI.  

2.3. Site Description 

This section provides the guidance for WQMP Template Section III. The purpose of this section 

of the Conceptual/Preliminary or Project WQMP is to describe the project site conditions that 

will inform the selection and design of BMPs through an analysis of the physical conditions and 

limitations of the site and its receiving waters. 

2.3.1. Physical Setting 

If the project is not located on an already developed site, then identify the planned community 

and planning area for the project, if applicable. If the project is located on an already developed 

site, then identify the location using the site address. 

2.3.2. Site Characteristics 

Assessing a site‟s potential for implementation of LID, treatment control, and 

hydromodification control BMPs requires the review of existing information and may include 

the collection of site-specific measurements. Available information regarding site characteristics 

such as impervious cover, slope, soil type, geotechnical conditions, and local groundwater 

conditions should be discussed in this section of the WQMP Template. In addition, soil and 

infiltration testing may be necessary to determine if stormwater infiltration is feasible and to 

http://www.ocwatersheds.com/Documents/2011-05-19_Model_WQMP.pdf
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppVI
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determine the appropriate design infiltration rates for infiltration-based BMPs.  Impervious 

cover is the most important characteristic to determine the presence of HCOCs for the North 

Orange County permit area and is always required to be documented in this section of the 

Project WQMP. For redevelopment projects, the percentage of impervious cover added as a 

fraction of the existing impervious cover left in place is critical for determining the portions of 

the project that must comply with LID, hydromodification control, and treatment control 

requirements (See Section 1.2 of the Model WQMP  for project applicability). 

Section 2.3 of the Model WQMP  describes mandatory site assessment requirements applicable 

to specific project types. The following subsections are intended to provide recommendations 

for meeting these requirements. The specific recommendations contained in this section are not 

intended to prevent the consideration of site-specific factors or substitute for the need to 

exercise sound engineering judgment. In addition, the recommendations made in this section  

are intended to be applied to the extent that they are necessary to meet  minimum site-

assessment requirements. These recommendations are not intended to imply that each of these 

analyses must be conducted for every Project if an equally reliable source of information is 

available in place of any of these analyses or if the analysis outcome is obvious and can be 

documented based on simpler analysis methods. For example, if groundwater is known to be 

very deep based on regional surveys or other available information, it is not necessary to 

conduct an evaluation of the exact water table or the  potential for groundwater mounding.  

2.3.2.1. Topography 

The site‟s topography should be assessed to evaluate surface drainage, topographic high and 

low points, and to identify the presence of steep slopes that qualify as hillside locations, all of 

which have an impact on what type of LID and treatment control BMPs will be most beneficial 

for a given project site.  Stormwater infiltration is more effective on level or gently sloping sites.  

Flows applied to slopes steeper than 15% may runoff as surface flows, rather than soak into the 

ground.  On hillsides, infiltrated runoff may daylight a short distance down slope, which could 

cause slope instability depending on the soil or geologic conditions. See the Geotechnical 

Considerations section below. 

Topographic assessment and mapping should also document existing condition impervious 

area, drainage patterns, the interface of site topography with adjacent parcels/right of ways 

(i.e., manufactured slopes), and any other topographic features of interest to site layout and/or 

stormwater management. 

2.3.2.2. Soil Type and Geology 

The site‟s soil types and geologic conditions should be determined to evaluate the site‟s ability 

to infiltrate stormwater and to identify suitable and unsuitable locations for siting infiltration-

based BMPs.  The Orange County Soil Survey (NRCS, CA678, 1978) identifies soils as 

http://www.ocwatersheds.com/Documents/2011-05-19_Model_WQMP.pdf
http://www.ocwatersheds.com/Documents/2011-05-19_Model_WQMP.pdf
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Hydrologic Soil Groups (HSG) A, B, C and D [for further information, see 

http://soils.usda.gov/]. These soil groups are mapped in Appendix XVI. 

 Group A soils are typically sands, loamy sands, or sandy loams. Group A soils have low 

runoff potential and high infiltration rates even when thoroughly wetted. They consist 

chiefly of deep and well to excessively drained sands or gravels and have a high rate of 

water transmission.  

 Group B soils are typically silt loams or loams. They have a moderate infiltration rate 

when thoroughly wetted and consist chiefly of moderately deep to deep and moderately 

well to well drained soils with moderately fine to moderately coarse texture.  

 Group C soils are typically sandy clay loams. They have low infiltration rates when 

thoroughly wetted, consist chiefly of soils with a layer that impedes downward 

movement of water, and/or have moderately fine to fine soil structure.  

 Group D soils are typically clay loams, silty clay loams, sandy clays, silty clays, or clays. 

They have very low infiltration rates when thoroughly wetted and consist chiefly of clay 

soils with high swelling potential, permanent high water table, claypan or clay layer at 

or near the surface, and/or shallow soils over nearly impervious material.  

Soils in Group A and B tend to have higher potential for infiltration based on likely infiltration 
rates and distance to a limiting horizon.  Soils in Group C and D are less likely to have sufficient 
infiltration rate and distance to a limiting horizon to support stormwater infiltration. 

Early identification of soil types throughout the project footprint can reduce the number of test 
pit investigations and infiltration tests by narrowing potential test sites to locations that are 
most amenable to infiltration. Guidance for conducting test pit investigations and infiltration 
tests is provided in Appendix VII.  

In addition, available geologic or geotechnical reports on local geology should be reviewed to 
identify relevant features such as depth to bedrock, rock type, lithology, faults, and 
hydrostratigraphic or confining units. These geologic investigations may also identify shallow 
water tables and past groundwater or soil contamination issues that are important for BMP 
design (see below).  Geologic investigations may provide an assessment of whether soil 
infiltration properties are likely to be uniform or variable across the project site. 

2.3.2.3. Groundwater Considerations 

Site groundwater conditions should be considered prior to LID BMP and treatment control 
BMP siting, selection, sizing, and design.   

Groundwater Levels 

The depth to seasonal high groundwater table (normal high depth during the wet season) 
beneath the project may preclude infiltration.  Depth to seasonal high groundwater level should 
be estimated as the average of the annual minima (i.e., the shallowest recorded measurements 
in each water year, defined as October 1 through September 30) for all years on record. If 

http://soils.usda.gov/
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXVI
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppVII
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groundwater level data are not available or not considered to be representative, seasonal high 
groundwater depth can be determined by redoximorphic analytical methods combined with 
temporary groundwater monitoring for November 1 through April 1 at the proposed project 
site.  Appendix VIII provides guidance for determining the depth to seasonally high 
groundwater table and the potential magnitude of groundwater mounding that could occur 
below infiltration BMPs. 

Groundwater and Soil Contamination 

In areas with known groundwater and soil pollution, infiltration may need to be avoided if it 
could contribute to the movement or dispersion of soil or groundwater contamination or 
adversely affect ongoing clean-up efforts.  Mobilization of groundwater contaminants may also 
be of concern where contamination from natural sources is prevalent (e.g., marine sediments, 
selenium rich groundwater, to the extent that data is available). If infiltration is under 
consideration in areas where soil or groundwater pollutant mobilization is a concern, a site-
specific analysis must be conducted where soil or groundwater pollutant mobilization is a 
concern to determine where infiltration-based BMPs can be used without adverse impacts..  It is 
possible that a certain amount of stormwater infiltration would not be detrimental, or could be 
beneficial. See Appendix VIII for specific guidance on assessing groundwater and soil 
contamination to ensure that project drainage plans are protective of groundwater quality. 

 Infiltration activities should be coordinated with the applicable groundwater management 
agency, such as the Orange County Water District, to ensure groundwater quality is protected.  
It is recommended that coordination be initiated as early as possible during the 
Preliminary/Conceptual WQMP development process, as part of the CEQA process (preferred) 
or otherwise.  See Appendix VIII for specific guidance. 

Protection of Groundwater Quality 

Research conducted on the effects on groundwater from stormwater infiltration by Pitt et al. 
(1994) indicate that the potential for contamination due to infiltration is dependent on a number 
of factors including the local hydrogeology and the chemical characteristics of the pollutants of 
concern. Chemical characteristics that influence the potential for groundwater impacts include 
high mobility (low absorption potential), high solubility fractions, and abundance of pollutants 
in urban runoff. As a class of constituents, trace metals tend to adsorb onto soil particles and are 
filtered out by the soils. This has been confirmed by extensive data collected beneath 
stormwater detention/retention ponds in Fresno (conducted as part of the Nationwide Urban 
Runoff Program (Brown & Caldwell, 1984)) that showed that trace metals tended to be 
adsorbed in the upper few feet in the bottom sediments. Bacteria are also filtered out by soils. 
More mobile and soluble pollutants, such as chloride and nitrate, have a greater potential for 
impacting groundwater. 

Appendix VIII provides criteria for infiltration related to protection of groundwater quality, 
including: 

 Minimum separation groundwater, including guidance for calculating mounding 
potential,  

http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppVIII
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppVIII
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppVIII
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppVIII
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 Categorization of infiltration BMPs by relative risk of groundwater contamination, 

 Pollutant sources in the tributary watershed and pretreatment requirements, 

 Setbacks from known plumes and contaminated sites, 

 Guidelines for review by applicable groundwater management agencies.   
 

Infiltration BMP Fact Sheets (Appendix XIV) identify BMPs that are potentially categorized as 

Class V Injection Wells, and may have additional permitting requirements. 

Groundwater Recharge 

Infiltration of stormwater can provide the benefit of recharging groundwater.  As feasible, 
infiltration BMPs should be located in areas where infiltration would be most beneficial for 
groundwater recharge. The site characterization should attempt to identify areas where 
infiltration would have the greatest benefit for groundwater recharge. Generally a greater 
fraction of infiltrated water reaches groundwater in cases where there is a relatively direct 
hydrogeologic connection between the surface and an aquifer.  

Groundwater/Surface Water Interactions  

Groundwater discharge to surface water is generally a primary source of dry weather base 

flows in perennial stream systems.  Intermittent and ephemeral systems are often characterized 

by groundwater discharge during portions of the year and streams losing flow to groundwater 

during other portions of the year.  These systems may be sensitive to minor changes in 

groundwater levels which could result from increased infiltration compared to the existing 

condition. In such systems, increases in groundwater levels could potentially increase the 

duration of dry weather base flows in intermittent and ephemeral drainages. These changes 

may have significant impacts on riparian habitat and geomorphology.  If intermittent or 

ephemeral drainages are located adjacent to and down-gradient of the project, the application of 

infiltration BMPs would could potentially impact these drainages, which would result in a 

finding of infeasibility for infiltration. The Conceptual/Preliminary or Project WQMP should 

provide analyses to support this finding. 

2.3.2.4. Geotechnical Considerations 

Infiltration of stormwater can cause geotechnical issues, including: (1) settlement through 

collapsible soil, (2) expansive soil movement, (3) slope instability, and (4) an increased 

liquefaction hazard. Stormwater infiltration temporarily raises the groundwater level near the 

infiltration facility, such that the potential geotechnical conditions are likely to be of greatest 

significance near the area of infiltration and diminish with distance. If infiltration BMPs are 

considered, a geotechnical investigation should be performed for the infiltration facility to 

identify potential geotechnical issues and geological hazards that may result from infiltration 

and identify potential mitigation measures.  

Increased water pressure in soil pores reduces soil strength.  Decreased soil strength can make 

foundations more susceptible to settlement and slopes more susceptible to failure. In general, 

http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXIV
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infiltration-based BMPs must be set back from building foundations or steep slopes. 

Recommendations for each site should be determined by a licensed geotechnical engineer based 

on soils boring data, drainage patterns, and the current requirements for stormwater treatment. 

Implementing the geotechnical engineer‟s requirements is essential to prevent damage from 

increased subsurface water pressure to surrounding properties, public infrastructure, sloped 

banks, and even mudslides. 

Collapsible Soil 

Typically, collapsible soil is observed in sediments that are loosely deposited, separated by 

coatings or particles of clay or carbonate, and subject to saturation. Infiltration of stormwater 

may result in a temporary rise in the groundwater elevation. This rise in groundwater could 

change the soil structure by dissolving or deteriorating the intergranular contacts between the 

sand particles, resulting in a sudden collapse, referred to as hydrocollapse. This collapse 

phenomenon generally occurs during the first saturation episode after deposition of the soil, 

and repeated cycles of saturation are not likely to result in additional collapse. If infiltration is 

considered, it is important to evaluate the potential for hydrocollapse during the geotechnical 

investigation. The magnitude of hydrocollapse is proportional to the thickness of the soil 

column where infiltration is occurring; in most instances, the magnitude of hydrocollapse will 

be small. Regardless, if infiltration BMPs are considered, the geotechnical engineer should 

evaluate the potential effects of hydrocollapse and, if necessary, specify mitigation and 

monitoring measures.  

Expansive Soil 

Expansive soil is generally defined as soil or rock material that has a potential for shrinking or 

swelling under changing moisture conditions. Expansive soils contain clay minerals that 

expand in volume when water is introduced and shrink when the water is removed or the 

material is dried. When expansive soil is present near the ground surface, a rise in groundwater 

from infiltration activities can introduce moisture and cause these soils to swell. Conversely, as 

the groundwater surface falls after infiltration, these soils will shrink in response to the loss of 

moisture in the soil structure. The effects of expansive soil movement (swelling and shrinking) 

will be greatest on near surface structures such as shallow foundations, roadways, and concrete 

walks. Basements or below-grade parking structures can also be affected as additional loads are 

applied to the basement walls from the large swelling pressures generated by soil expansion. If 

infiltration BMPs are considered, the geotechnical investigation should identify if expandable 

materials are present near the proposed infiltration facility, and if they are, evaluate if the 

infiltration will result in wetting of these materials and any potential mitigation measures.  

Slopes 

Slopes near infiltration facilities can be affected by the temporary rise in groundwater. The 

presence of a water surface near a slope can substantially reduce the stability of the slope from a 

dry condition. If infiltration BMPs are considered near a slope, groundwater mounding analysis 
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should be performed to evaluate the rise in groundwater around the facility. If the computed 

rise in groundwater approaches nearby slopes, then a separate slope stability evaluation should 

be performed to evaluate the implications of the temporary groundwater surface. The 

geotechnical and groundwater mounding evaluations should identify the duration of the 

elevated groundwater and assign factors of safety consistent with the duration (e.g., temporary 

or long-term conditions).  

Liquefaction 

Soil liquefaction is a phenomenon in which saturated granular materials experience a reduction 

in bulk volume and a loss of bearing capacity induced by seismic motion.   Soil liquefaction can 

also result in instabilities and lateral spreading in embankments and areas of sloping ground.  

Saturation of the subsurface soils above the existing groundwater table may occur as a result of 

stormwater infiltration. If infiltration BMPs are considered, the potential for liquefaction should 

be assessed. If this assessment shows that potential for liquefaction exists, appropriate 

geotechnical analyses should be conducted to determine the level of stormwater infiltration that 

can be safely tolerated.  

2.3.2.5. Off-Site Drainage 

Locations and sources of off-site run-on onto the site should be identified in the Conceptual/ 
Preliminary or Project WQMP. Off-site drainage should be considered when determining 
appropriate BMPs for the site so that the drainage can be managed. Concentrated flows from 
offsite drainage may cause extensive erosion if not properly conveyed through or around the 
project site or otherwise managed. Vegetated swales or storm drains may be used to intercept, 
divert, and convey off-site drainage through or around a site, without treatment, to prevent 
comingling of drainage and flooding or erosion that might otherwise occur. Unless it is the goal 
of the project to provide treatment of off-site flows, these flows should be diverted around the 
project BMPs and should not be comingled with untreated water from the project site.  
Stormwater management requirements described in the Section 2.4 of the Model WQMP  apply 
to off-site drainage if it is comingled with project runoff. 

2.3.2.6. Existing Utilities 

Existing subsurface utilities will limit the possible locations of certain BMPs and may constrain 
site design. If infiltration BMPs are considered, the potential impacts of stormwater infiltration 
on subsurface utilities should be evaluated to establish necessary setbacks from these utilities or 
if the utilities need to be relocated.  

http://www.ocwatersheds.com/Documents/2011-05-19_Model_WQMP.pdf
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2.3.3. Watershed Description 

2.3.3.1. Identifying Water Quality Impairments and TMDLs  

The presence of impairments and TMDLs has an important role identification of pollutants of 

concern and therefore selection of BMPs for the project. Therefore, it is important to identify 

impairment and TMDLs as part of Section III of the Project WQMP. 

When designated beneficial uses of a particular receiving water body are being compromised 

by water quality for a specific or multiple pollutants, Section 303(d) of the CWA requires 

identifying and listing that water body as “impaired”.  Table 2.2 lists the impaired waterbodies 

within the North Orange County permit area that are included on the 2006 and tentative 2010 

303(d) lists and Table 2.3 lists the impaired waterbodies within the South Orange County 

permit area that are included on the 2006 and tentative 2010 303(d) list. Note, at the time of 

publishing, the 2010 303(d) lists had been approved by the State Water Resources Control 

Board, but had not been approved by USEPA Region 9. Edits may still occur before the 2010 

303(d) list is finalized. Project proponents should consult the most recent EPA-approved 303(d) 

list to identify whether the project‟s proximate and downstream receiving water bodies are 

listed as impaired. The WQMP should document the 303(d) list that was consulted. The most 

recent EPA-approved 303(d) list is located on the State Water Resources Control Board website5  

Table 2.4 lists TMDLs that have been adopted and are being implemented in the Orange 

County Watersheds as of May 2010. 

  

                                                      

5 http://www.swrcb.ca.gov/water_issues/programs/#wqassessment 
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Table 2.2: Summary of the Approved 2006 and Tentative 2010 303(d) Listed Water Bodies and Associated Pollutants of Concern 

for North Orange County 
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Anaheim Bay   X X   X X X X       X X 

Bolsa Chica Channel   X X               

Buck Gully Creek X X                 

Huntington Beach State Park X                X X 

Huntington Harbor X X X X   X X X X       X X 

Los Trancos Creek (Crystal Cove Creek) X X                 

Newport Bay, Lower   X  X  X  X X       X X 

Newport Bay, Upper (Ecological Reserve)    X  X  X  X X     X  X X 

San Diego Creek, Reach 1 X X X  X  X            

San Diego Creek, Reach 2   X                

Seal Beach X X               X X 

Silverado Creek X X           X X     

Note a the time of publication, the 2010 303(d) lists had been approved by the State Water Resources Control Board, but had not been approved by USEPA Region 

9.  Modifications may be made prior to approval by EPA. Project proponents should consult the most recent 303(d) list located on the State Water Resources 

Control Board website6. 

 

                                                      

6 http://www.swrcb.ca.gov/water_issues/programs/#wqassessment 
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Table 2.3: Summary of the Approved 2006 and Tentative 2010 303(d) Listed Water Bodies and Associated Pollutants of Concern 

for South Orange County 

Region Water Body 

Pollutant 

B
a
c
te

ri
a
 

In
d

ic
a
to

rs
/ 

P
a
th

o
g

e
n

s
 

M
e
ta

ls
 

N
u

tr
ie

n
ts

 

P
e
s
ti

c
id

e
s

 

T
o

x
ic

it
y

 

T
ra

s
h

 

S
a
li
n

it
y

/ 

T
D

S
/ 

C
h

lo
ri

d
e
s

 

T
u

rb
id

it
y

 

O
th

e
r 

O
rg

a
n

ic
s

 

2
0
0
6

 L
is

t 

2
0
1
0

 L
is

t 

2
0
0
6

 L
is

t 

2
0
1
0

 L
is

t 

2
0
0
6

 L
is

t 

2
0
1
0

 L
is

t 

2
0
0
6

 L
is

t 

2
0
1
0

 L
is

t 

2
0
0
6

 L
is

t 

2
0
1
0

 L
is

t 

2
0
0
6

 L
is

t 

2
0
1
0

 L
is

t 

2
0
0
6

 L
is

t 

2
0
1
0

 L
is

t 

2
0
0
6

 L
is

t 

2
0
1
0

 L
is

t 

2
0
0
6

 L
is

t 

2
0
1
0

 L
is

t 

R
e
g

io
n

 9
 S

a
n

 D
ie

g
o

 

Aliso Creek (Mouth) X X                 

Aliso Creek (20 Miles) X    X X   X X         

Dana Point Harbor X X  X      X         

Pacific Ocean Shoreline, Aliso Beach HSA X                  

Pacific Ocean Shoreline, Dana Point HSA X                  

Pacific Ocean Shoreline, Laguna Beach HSAs X                  

Pacific Ocean Shoreline, Lower San Juan HSA X X                 

Pacific Ocean Shoreline, San Clemente HA at 

San Clemente City Beach, North Beach 
X X                 

Pacific Ocean Shoreline, Other San Clemente and 

San Joaquin Hills HAs 
X                  

Pacific Ocean Shoreline, San Mateo Canyon HAs  X                 

Prima Deshecha Creek    X X X         X X   

San Juan Creek  X   X  X X   X         

Segunda Deshecha Creek     X X    X     X X   

Note a the time of publication, the 2010 303(d) lists had been approved by the State Water Resources Control Board, but had not been approved by USEPA Region 

9.  Modifications may be made prior to approval by EPA. Project proponents should consult the most recent 303(d) list located on the State Water Resources 

Control Board website7. 

                                                      

7 http://www.swrcb.ca.gov/water_issues/programs/#wqassessment 

http://www.swrcb.ca.gov/water_issues/programs/#wqassessment
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Table 2.4: Summary of the Status of TMDLs for Waterbodies in Regions 8 and 9 

Region Water Body 
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 8
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Newport Bay, Lower 
Implementation 

Phase 
Technical TMDLs 

Implementation 

Phase 
Technical TMDLs 

Implementation 

Phase 

Newport Bay, Upper (Ecological 

Reserve)  

Implementation 

Phase 
Technical TMDLs 

Implementation 

Phase 
Technical TMDLs 

Implementation 

Phase 

San Diego Creek, Reach 1  Technical TMDLs 
Implementation 

Phase 

Technical TMDLs 

and 

Implementation 

Phase 

Implementation 

Phase 

San Diego Creek, Reach 2  Technical TMDLs 
Implementation 

Phase 
 

Implementation 

Phase 

R
e
g

io
n

 9
 S

a
n

 D
ie

g
o

 

Aliso Creek (20 Miles) Pacific 

Ocean Shoreline, Laguna Beach 

HSAs 

Implementation 

Phase 
    

Dana Point Harbor Pacific Ocean 

Shoreline HSAs 

Implementation 

Phase or In 

Progress 

    

Pacific Ocean Shoreline, San 

Clemente HA  
In Progress     

San Juan Creek (mouth) 
Implementation 

Phase 
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2.3.3.2. Selecting the Pollutants of Concern for the Project 

Compare the list of pollutants for which the receiving waters are impaired or for which TMDLs 

have been adopted with the pollutants anticipated to be generated by the land uses included in 

the project (as identified in Table 2.1) 

Primary Pollutants of Concern are any pollutants anticipated to be generated by the project 

using Table 2.1 that have also been identified as causing impairment of project receiving waters 

(Table 2.2 or Table 2.3) or for which a TMDLs is in place (Table 2.4). Other pollutants of 

concern are those pollutants anticipated to be generated by the project using Table 2.1 that have 

not been identified as causing impairment in the project‟s receiving waters. 

Further information on pollutants of concern may also be available from the environmental 

impact assessment for the project (e.g., project-specific pollutant evaluations in CEQA EIRs). 

Watershed planning documents should also be reviewed for identification of specific 

implementation requirements that address pollutants of concern. 

Guidance on selecting LID and treatment control BMPs to address pollutants of concern is 

provided in Section 2.4.2.5. 

2.3.3.3. Method for Determining Stream Susceptibility 

Definitions of susceptibility are similar in the North and South Orange County permit areas: 

 In the North Orange County permit area, downstream channels are considered not 

susceptible to hydromodification, and therefore do not have the potential for a  HCOC, 

if all downstream conveyance channels that will receive runoff from the project are 

engineered, hardened, and regularly maintained to ensure design flow capacity, and no 

sensitive habitat areas will be affected. The maps of such conveyance channels provided 

in Appendix XVI may be used to determine susceptibility in the North Orange County 

permit area. These maps may be updated in the WIHMPs.  The most current map 

should be used for this determination. The proponent should check for updates to these 

maps on the www.ocwatersheds.com website. 

 In the South Orange County permit area, downstream channels are considered not 

susceptible to hydromodification, and therefore projects do not have a potential HCOC, 

if (1) the project discharges stormwater runoff into underground storm drains 

discharging directly to bays or the ocean, or (2) storm water runoff conveyance channels 

whose bed and bank are concrete lined all the way from the point of discharge to ocean 

waters, enclosed bays, estuaries, or water storage reservoirs and lakes.  

Hydromodification susceptibility maps will be prepared as part of the HMP 

development in the South Orange County permit area. In the interim until the HMP is 

developed, the guidance for assessing stream susceptibility provided in this section shall 

be followed to determine whether a channel is susceptible. 

 

http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXVI
http://www.ocwatersheds.com/
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In the North Orange County permit area, determination of susceptibility is only required for 

projects which have a HCOC; projects which do not have a HCOC as a result of proposed 

development are not required to assess susceptibility.  

Where regional maps are inconclusive, it must be assumed that the project‟s receiving waters 

are susceptible to hydromodification impacts unless a downstream assessment is completed by 

a licensed geomorphic professional. 

A downstream assessment of susceptibility may be conducted by a licensed geomorphic 

professional for any project. This assessment should consider: 

 The inherent potential for a stream channel to undergo excessive downcutting or 

widening in response to hydromodification caused by land use changes is related to a 

number of factors, including the nature of the bed and bank materials, channel geometry 

and slope, sediment supply, and flow regime. Potential impacts on channel stability 

must include considerations of the following, as applicable: 

 Bed and bank materials. Sand bedded streams have lower critical shear stresses 

and are more readily transported by increased flows, whereas channel materials 

that are larger, such as gravels and cobbles, and more cohesive, such as clays, are 

more resistant.   

 Channel geometry and slope. The magnitude of applied shear stress on the 

channel boundary for a given flow is dependent on both cross section geometry 

and longitudinal slope. The width to depth ratio of the channel will influence 

how shear stresses increase with increasing flows (e.g. with other factors such as 

slope and bottom and side slope materials the same, deep, narrow channels will 

experience higher shear stresses for a given flow than a more shallow, wider 

channel of similar cross-sectional area).  Incised channels may also have banks 

which are close to or above the critical height for stability (a function of bank 

angle and degree of cohesion, in addition to height).   

 Sediment supply. Sediment-starved or “hungry” water can lead to channel 

degradation and instability.  Land development can cause a reduction in the 

amount of sediment delivered to a stream system by trapping sediment in 

detention facilities and/or removing sediment supply by mass grading, 

compaction, landscaping, and paving.  In the tectonically active region of 

Southern California, many streams are naturally transport-limited, meaning the 

rate that sediment is supplied to the stream network is greater than the in-stream 

sediment transport capacity.  If the sediment supply is reduced to a level less 

than the transport capacity, then the stream becomes supply-limited and 

susceptible to excess in-stream erosion due to sediment supply reductions.   

 Flow regime. Reduced infiltration  and interception storage capacity associated 

with impervious surfaces and soil compaction result in increased magnitude and 

frequency of surface runoff.  Furthermore, ephemeral/intermittent streams in 
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 Perennial and ephemeral channels 

 Channels where groundwater discharges either seasonally or year-round 

 Impaired waterbodies 

 Existing and proposed treatment BMPs  

 Channel reaches planned for enhancement or restoration 

 Water quality monitoring and bioassessment sampling locations and data 

 Existing vegetation types, special habitat, locations of threatened or endangered 

species, and barriers restricting movement 

2.3.3.4. Determining Environmentally Sensitive Areas and Areas of Special Biological 

Concern 

To assist developers in determining the presence of ESAs such as areas designated in the Ocean 
Plan as Areas of Special Biological Significance (ASBS) or waterbodies listed on the CWA 
Section 303(d) list of impaired waters, The County of Orange has prepared watershed maps that 
identify each ESA within Orange County (see OC Watersheds website: 
http://www.ocwatersheds.com/ESA.aspx ).   

A Priority Project may potentially impact a water body considered to be an ESA if this project is:  

 Within or adjacent to, or  

 Discharge pollutants directly to an ESA  

For the purposes of these procedures, the following terms are defined:  

 Adjacent -located within 200 feet of the listed water body  

 Discharging directly to -discharge from a drainage system that is composed entirely of 

flows from the subject facility or activity, i.e., discharge from an urban area that 

comingles with downstream flows prior to an ESA is not subject to this requirement.  

An ESA exists if any of the following designations have been applied to the water body of 
concern:  
 

 Clean Water Act 303(d) listed impaired water body based on most recent approved 

303(d) list. 

 Areas designated as Areas of Special Biological Significance by the SWRCB in the Water 

Quality Control Plan for Ocean Waters of California (California Ocean Plan)  

 Water bodies designated with the RARE beneficial use by the SWRCB in the Water 
Quality Control Plans for the Santa Ana River and San Diego Basins (Region 8 and 
Region 9 Basin Plans)  

 Water bodies located within areas designated under the California Department of Fish 
and Game‟s Natural Community Conservation Planning (NCCP) Program as preserves 
or equivalent in subregional plans (http://www.dfg.ca.gov/nccp/status.htm)  

 Areas designated as Critical Aquatic Resources in the Orange County Drainage Area 
Management Plan (DAMP)  
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2.4.2. Site Design and Drainage Plan 

This section describes a process for developing a functional drainage plan that works with the 

site constraints and for selecting BMPs based on BMP priority, site conditions/constraints, and 

pollutants of concern.   

2.4.2.1. Incorporating Site Design Practices 

LID requires an integrated approach to site design and stormwater management. Traditional 
approaches to stormwater management planning are not likely to be effective.  The use of site 
planning techniques presented in this section will help generate a more hydrologically 
functional site, help to maximize the effectiveness of LID BMPs, and integrate stormwater 
management throughout the site. 

2.4.2.2. Conceptual Drainage Planning 

Conceptual drainage plans are key tools in site planning.  A conceptual drainage plan shows 
the rough delineations of the major drainage areas on the project, typically defined by the 
points of discharge from the site. Small projects may have only one drainage area. 

The following concepts should be considered during the early site planning stages: 

 LID BMPs should be considered as early as possible in the site planning process. 
Hydrology should be an organizing principle that is integrated into the initial site 
assessment planning phases.  Where flexibility exists, conceptual drainage plans should 
attempt to route water to areas suitable for retention BMPs. 

 A multidisciplinary approach is recommended that includes planners, engineers, 
landscape architects, and architects at the initial phases of the project. 

 Individual LID BMPs may be distributed throughout the project site as feasible and may 
influence the configuration of roads, buildings and other infrastructure. 

 Flood control should be considered early in the design stages. Even sites with LID BMPs 
will still have runoff that occurs during large storm events, but LID facilities can have 
flood control benefits. It may be possible to simultaneously address flood control 
requirements through an integrated water resources management approach (see Section 

3.7) 

Perhaps the most important aspect of site planning is allowing sufficient space for LID BMPs in 

areas that can physically accept runoff.  Simple rules of thumb are presented in

Table 2.6 to help allow sufficient space in preliminary design.   
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Table 2.6: Approximate Space Requirements for Structural BMPs 

BMP Selected 

Percent of Tributary Impervious Area Required 

Well Drained Soils Moderately Drained Soils 

LID Infiltration  2 to 5 5 to 10 

LID Harvest and Reuse 1-2 percent of tributary area (cistern 8 feet tall, indoor or outdoor) 

 

Site design principles presented in Section 3 should be employed at this phase in the Project 

WQMP preparation process. 

Refer to the Bay Area Stormwater Management Agencies Association (BASMAA) Start at the 

Source manual for more guidance on LID site design practices. 

Divide Site into Drainage Management Areas or Similar 

Dividing the project site into DMAs is a common step in the preparation of stormwater 

management plans, and provides a framework for feasibility screening, BMP prioritization, and 

stormwater management system configuration.  The use of DMAs is strongly encouraged, but is 

not mandatory.  Similar strategies for laying out the conceptual drainage plan for the site may 

be used in the Project WQMP preparation process. 

DMAs are defined based on the proposed drainage patterns of the site and the BMPs to which 

they drain. At this phase of the Project WQMP preparation process, BMPs may not have been 

selected. In this case, DMAs would be delineated based on site drainage patterns and possible 

BMP locations identified in the site planning process. 

A DMA may drain to a single BMP or to a group of similar BMPs distributed throughout the 

DMA.  For example, a drainage management area may be defined as 10 acres of mixed urban 

land uses draining to an infiltration basin near the lower end of the project site, or a DMA may 

be defined as a 2 acre parking lot with several bioretention areas distributed throughout with 

similar design standards.  DMAs should not overlap and should be approximately homogenous 

with respect to BMP opportunities and feasibility constraints. 

Calculate Design Capture Volume for Drainage Areas 

The design capture volume (DCV) should be established for each drainage area and 

documented in the Project WQMP. Appendix III provides instructions for calculating DCV. 

2.4.2.3. Evaluating and Selecting BMPs 

This section describes a process for developing a comprehensive LID, treatment control, and 
hydromodification control plan for typical projects. 

http://www.sanjoseca.gov/planning/stormwater/startatsource.pdf
http://www.sanjoseca.gov/planning/stormwater/startatsource.pdf
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppIII


TECHNICAL GUIDANCE DOCUMENT 

 

 2-29 May 19, 2011 

Select LID BMPs  

Figure 2.1 outlines the LID BMP selection process.  The first step in the process is to consider 

HSCs, such as downspout disconnects and other controls described in Section 4.2, based on 

opportunities in the project layout. HSCs can be a cost-effective part of a meeting LID 

requirements, but are not required to be used if LID requirements can be met in other ways. 

Some HSCs are also effective at removing pollutants.  HSCs that effectively remove pollutants 

are allowed to have their captured storm water volume count towards the DCV, consequently 

reducing the size of downstream BMPs.  Where claimed, the contribution of HSCs is quantified 

in terms of inches of the design capture storm depth and the percentage of average annual 

runoff volume that is reduced. This is deducted from sizing criteria for downstream BMPs as 

described in Appendix III. 

If the volume of runoff retained by HSCs in a DMA is greater than or equal to the design 
capture storm depth for the DMA, the DMA is considered to be “self-retaining” and no 
additional BMPs are required to treat discharges from the drainage area to meet LID or 
treatment control requirements. 

If the retained storm water volume of HSCs are accounted for in downstream BMP sizing, then 
supporting calculations shall be prepared as described in Appendix III.  These calculations 
must be submitted using Worksheet A (see Appendix XV) or an equivalent format.  

The next steps are to select and size either infiltration BMPs or harvest and use BMPs, if feasible, 
for the remaining runoff from DMAs that are not self-retaining.  If it is feasible to use either of 
these types of LID BMPs to fully retain the DCV from the DMA, then no additional BMPs are 
required to treat discharges from the drainage area to meet LID requirements. Feasibility 
criteria are contained in Section 2.4.2.4 and sizing approaches to manage the entire DCV are 
described in Appendix I, Appendix II , and Appendix III.  

If it is not feasible to fully retain the runoff using either infiltration BMPs or rainwater 
harvesting, then LID BMPs must be selected to retain the remaining DCV to the maximum 
extent feasible. Feasibility criteria are contained in Section 2.4.2.4. For guidance on designing 
LID BMPs to retain the maximum feasible portion of the DCV, see Appendix XI. 

If it is infeasible to fully retain the DCV on the project site, then biotreatment BMPs must be 
selected and sized for the remaining DCV, if feasible. Biotreatment BMPs must be selected to 
address the pollutants of concern and must be designed to achieve the maximum feasible 
infiltration and ET.  Guidance on selecting biotreatment BMPs to address the pollutants of 

concern is provided in Section 2.4.2. For guidance on designing Biotreatment BMPs to achieve 
the maximum feasible infiltration and ET, see Appendix XI. 

If it is infeasible to fully retain or biotreat the DCV on the project site, then see Section 2.4.4 
below for guidance on Alternative Compliance. 

http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppIII
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppIII
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXV
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppI
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppII
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppIII
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXI
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXI
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Figure 2.1: LID BMP Selection Flow Chart 
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2.4.2.4. LID Infeasibility Criteria 

Narrative infeasibility criteria are described in Section 2.4.2 of the Model WQMP.  

Conceptually, the infeasibility criteria contained in this TGD are intended to: 

 Prevent significant risks to human health and environmental degradation as a result of 

compliance activities; and 

 Describe circumstances under which regional and watershed-based strategies may be 

selected when they are consistent with the MEP standard considering such factors as 

technical feasibility, fiscal feasibility, societal concerns, and social benefits; and 

 Define performance criteria to ensure that compliance does not result in undue fiscal or 

societal burdens, including such considerations as: 

 Cost-effectiveness of on-site stormwater management versus off-site stormwater 

management, including capital costs and maintenance cost and considerations, 

and 

 Incremental cost-benefit of additional BMPs in stormwater management systems, 

including capital costs and maintenance costs and considerations. 

LID BMP infeasibility criteria are listed below. More specific guidance on determining 

infiltration infeasibility related to groundwater protection is provided in Appendix VIII. More 

specific guidance on determining the feasibility of rainwater harvesting is provided in 

Appendix X. 

Infiltration Infeasibility 

Stormwater infiltration is infeasible if any of the following conditions apply: 

 Seasonally high groundwater or mounded groundwater is less than 5 feet below the 

designed bottom of the infiltration facility. (See Appendix VIII for specific guidance.) 

 Seasonally high groundwater or mounded groundwater is less than 10 feet below the 

designed bottom of the infiltration facility and significant treatment is not provided in 

the BMP before groundwater injection (e.g., infiltration basins, infiltration trenches, dry 

wells, subsurface vaults, and similar BMPs) and the receiving aquifer supports beneficial 

uses. (See Appendix VIII for specific guidance.) 

 The infiltration facility is less than 100 feet horizontally from a water supply well, non-

potable well, drain field, or spring. (See Appendix VIII for specific guidance.) 

 The BMP tributary area contains high risk land use activities which would result in 

significant risks to drinking water quality and groundwater quality that cannot be 

reasonably and technically mitigated through methods such as isolation of sources 

and/or pre-treatment of runoff to address pollutants of concern prior to infiltration. (See 

Appendix VIII for specific guidance) 

http://www.ocwatersheds.com/Documents/2011-05-19_Model_WQMP.pdf
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppVIII
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppX
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppVIII
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppVIII
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppVIII
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppVIII
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 For brownfield sites or adjacent sites, where stormwater infiltration would result in a 

significant risk of mobilizing or moving contamination that cannot be reasonably and 

technically avoided, as documented by a site-specific or available watershed study. The 

documenting study shall have sufficient resolution to positively identify areas of the 

property where unremediated contamination is located and where stormwater 

infiltration should be restricted to prevent pollutant mobilization.  (See Appendix VIII 

for specific guidance.) 

 Where a groundwater pollutant plume (man-made or natural) is under the site or in 

close proximity and there is substantial evidence that stormwater infiltration would 

cause or contributing to plume movement that cannot be reasonably and technically 

avoided, as documented by a site-specific study or available watershed study. The 

documenting study shall have sufficient resolution to positively identify areas where 

stormwater infiltration should be restricted. (See Appendix VIII for specific guidance)) 

 Where there is substantial evidence that stormwater infiltration would result in 

significantly increased risks of geotechnical hazards, such as liquefaction or landslides, 

that cannot be reasonably and technically mitigated to an acceptable level, as 

documented in a geotechnical report prepared by the geotechnical expert for the project.  

Stormwater infiltration in a given location is deemed to result in a significant risk to 

geotechnical hazards if any of the following conditions apply: 

 The location is less than 50 feet away from slopes steeper than 15 percent 

 The location is less than eight feet from building foundations or an alternative 

setback established by the geotechnical expert for the project. 

 A study prepared by a geotechnical professional or an available watershed study 

determines that stormwater infiltration would result in significantly increased 

risks of geotechnical hazards on or adjacent to the project site that cannot be 

reasonably and technical mitigated. The documenting study shall have sufficient 

resolution to positively identify locations on a project site where  stormwater 

infiltration should be restricted.  

 Where infiltration of runoff from the project would violate downstream water rights.  

While it is not anticipated that infiltration of runoff would violate water rights in Orange 

County, water law in California is complex, and this TGD does not exclude the 

possibility that a rightful water rights claim could restrict infiltration of stormwater. The 

South County Permit contemplates the potential for stormwater management activities 

to violate water rights at F.3.d.(6)(d). 

 Further geotechnical investigations, including infiltration testing, are not required to 

confirm that a project overlies HSG D soils per regional maps (Appendix XVI) if 

available data confirms the presence of soil characteristics which support characterizing 

the underlying soils as D soils (see Appendix VII).  All priority projects must use all 

available geotechnical information in order to confirm the presence of HSG D soils.  If 

there is no additional available data, other than regional maps, and the project is not a 

http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppVIII
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppVIII
http://www.swrcb.ca.gov/rwqcb9/water_issues/programs/stormwater/oc_stormwater.shtml
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXVI
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppVII
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“small project” according to Table VII.2. of Appendix VII, then further geotechnical 

investigation will be required according to Appendix VII.  Small projects will not be 

required to perform further geotechnical investigations even if there is no other available 

geotechnical information, but these situations are expected to be rare cases.  Individual 

jurisdictions will track these situations and report them in the Annual Progress Report in 

order to evaluate the effectiveness of the thresholds in Table VII.2(Appendix VII). 

 If the measured infiltration rate after accounting for soil amendments is less than 0.3 inches 

per hour in the vicinity of proposed BMPs.  Infiltration must be measured using the 

methods described in Appendix VII, which includes protocols that account for the effect 

of soil amendments.  Soil amendments would not be expected to increase the effective 

infiltration rate of a soil if the limiting horizon for infiltration lies below the amended 

zone (in this case, it would increase storage, but not infiltration rate). Soil amendments 

would be expected to effectively increase infiltration rates if the limiting horizon for 

infiltration occurs near the proposed bottom of the infiltration basin and the entire depth 

of this layer can be amended. This criterion shall be evaluated using a factor of safety of 

2.0 on testing results. 

 If there is substantial evidence that an increase in infiltration over predeveloped 

conditions would cause impairments to downstream beneficial uses, such as change of 

seasonality of ephemeral washes or increased discharge of contaminated groundwater 

to surface waters. The level of allowable increase in infiltration must be documented in a 

site-specific study or watershed plan, and it must be demonstrated that stand-alone 

infiltration BMPs would exceed the allowable level of increase in infiltration or what 

level could be infiltrated as a partial consideration. 

 If there is substantial evidence that infiltration from the project would result in increase 

in inflow and infiltration (I&I) to the sanitary sewer that cannot be sufficiently mitigated, 

and it is beyond the reasonable scope of the project to rehabilitate the sanitary sewer to 

mitigate for I&I. It is anticipated that maps will be made available to identify areas of the 

sanitary sewer system where high I&I has been observed, however these maps shall be 

used for reference purposes only.  See Appendix XVII for a general countrywide map of 

areas susceptible to high I&I. This map should be used for reference purposes, as more 

up-to-date maps should be available through the local sewer agency. The most up-to-

date maps must be used when they become available.  Infiltration activities that have the 

potential to contribute to a significant increase in I&I should be coordinated with the 

local sewer agency to ensure project drainage plans are protective of sewer hydraulic 

capacity. See Appendix XVII for screening criteria to identify projects that should 

consult with the local sewerage agency. It is recommended that coordination be initiated 

as early as possible during the Preliminary/Conceptual WQMP development process as 

part of the CEQA process (preferred) or otherwise. 

In the event that any of these conditions apply, infiltration BMPs are not required to be 
implemented. Infiltration feasibility screening shall be documented using Table 2.7. 

http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppVII
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppVII
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppVII
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppVII
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXVII
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXVII
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Table 2.7:  Infiltration BMP Feasibility Worksheet 

 
Infeasibility Criteria Yes No 

1 

Would Infiltration BMPs pose significant risk for 

groundwater related concerns? Refer to Appendix VIII 

(Worksheet I) for guidance on groundwater-related 

infiltration feasibility criteria.  

  

Provide basis: 
 
 
Summarize findings of studies provide reference to studies, calculations, maps, data sources, 
etc. Provide narrative discussion of study/data source applicability. 

2 

Would Infiltration BMPs pose significant risk of 

increasing risk of geotechnical hazards that cannot be 

mitigated to an acceptable level? (Yes if the answer to 

any of the following questions is yes, as established by a 

geotechnical expert):  

 The BMP can only be located less than 50 feet away 

from slopes steeper than 15 percent 

 The BMP can only be located less than eight feet from 

building foundations or an alternative setback. 

 A study prepared by a geotechnical professional or an 

available watershed study substantiates that 

stormwater infiltration would potentially result in 

significantly increased risks of geotechnical hazards 

that cannot be mitigated to an acceptable level. 

  

Provide basis: 
 
 
Summarize findings of studies provide reference to studies, calculations, maps, data sources, 
etc. Provide narrative discussion of study/data source applicability.  

3 
Would infiltration of the DCV from drainage area violate 

downstream water rights? 
  

Provide basis: 
 
Summarize findings of studies provide reference to studies, calculations, maps, data sources, 
etc. Provide narrative discussion of study/data source applicability. 
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Table 2.7:  Infiltration BMP Feasibility Worksheet (continued) 

 Partial Infeasibility Criteria Yes No 

4 

Is proposed infiltration facility located on HSG D soils or 

the site geotechnical investigation identifies presence of 

soil characteristics which support categorization as D 

soils? 

  

Provide basis: 
 
Summarize findings of studies provide reference to studies, calculations, maps, data sources, 
etc. Provide narrative discussion of study/data source applicability. 

5 

Is measured infiltration rate below proposed facility 

less than 0.3 inches per hour? This calculation shall be 

based on the methods described in Appendix VII. 

  

Provide basis: 
 
Summarize findings of studies provide reference to studies, calculations, maps, data sources, 
etc. Provide narrative discussion of study/data source applicability. 

6 

Would reduction of over predeveloped conditions 

cause impairments to downstream beneficial uses, 

such as change of seasonality of ephemeral washes 

or increased discharge of contaminated groundwater 

to surface waters? 

  

Provide citation to applicable study and summarize findings relative to the amount of infiltration 

that is permissible: 

 
Summarize findings of studies provide reference to studies, calculations, maps, data sources, 
etc. Provide narrative discussion of study/data source applicability. 

7 

Would an increase in infiltration over predeveloped 

conditions cause impairments to downstream 

beneficial uses, such as change of seasonality of 

ephemeral washes or increased discharge of 

contaminated groundwater to surface waters? 

  

Provide citation to applicable study and summarize findings relative to the amount of infiltration 

that is permissible: 

 
Summarize findings of studies provide reference to studies, calculations, maps, data sources, 

etc. Provide narrative discussion of study/data source applicability. 
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Table 2.7:  Infiltration BMP Feasibility Worksheet (continued) 

Infiltration Screening Results (check box corresponding to result): 

8 

Is there substantial evidence that infiltration from the 
project would result in a significant increase in I&I to the 
sanitary sewer that cannot be sufficiently mitigated? (See 
Appendix XVII) 
 
Provide narrative discussion and supporting evidence: 
 
 
Summarize findings of studies provide reference to 
studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/data source applicability. 

 

9 

If any answer from row 1-3 is yes: infiltration of any volume 
is not feasible within the DMA or equivalent.  
 

Provide basis:  
 

 

Summarize findings of infeasibility screening 

 

10 

If any answer from row 4-7 is yes, infiltration is 
permissible but is not presumed to be feasible for the 
entire DCV. Criteria for designing biotreatment BMPs to 
achieve the maximum feasible infiltration and ET shall 
apply.   
 
Provide basis:  
 
 
Summarize findings of infeasibility screening 

 

11 
If all answers to rows 1 through 11 are no, infiltration of the 
full DCV is potentially feasible, BMPs must be designed to 
infiltrate the full DCV to the maximum extent practicable. 

 

 

Harvest and Use Infeasibility 

Harvest and use infeasibility criteria include:  

 If inadequate demand exists for the use of the harvested rainwater.  See Appendix X for 

guidance on determining harvested water demand and applicable feasibility thresholds. 

 If the use of harvested water for the type of demand on the project violates codes or 

ordinances most applicable to stormwater harvesting in effect at the time of project 

application and a waiver of these codes and/or ordinances cannot be obtained. It is 

noted that codes and ordinances most applicable to stormwater harvesting may change 

http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXVII
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with time, and this TGD does not intend to restrict harvest and use BMPs to the codes 

and ordinances in effect at its date of publication.   

 If harvest and use of runoff would violate downstream water rights. While it is not 

anticipated that harvest and use of runoff would violate water rights in Orange County, 

water law in California is complex, and this TGD does not exclude the possibility that a 

rightful water rights claim could restrict harvest and use of stormwater. The South 

County Permit contemplates the potential for stormwater management activities to 

violate water rights at F.3.d.(6)(d). Water rights could potentially be violated by 

reduction in infiltrated volume or reduction of surface runoff. 

If harvest and use BMPs are used, they shall comply with Orange County Sanitation District 
Wastewater Discharge Regulations, where applicable.  The Orange County Department of 
Health and Orange County Health Care Agency should be involved in this process, as 
applicable, at the discretion of project engineer and plan reviewer, to ensure that harvest and 
use systems do not pose a significant risk to human health. Considerations relative to harvest 
and use systems and public health are anticipated to be project-specific, and specific guidance is 
not provided in this TGD at this time. 

Designing BMPs to Achieve Maximum Feasible Evapotranspiration 

ET is a significant volume reduction process in HSCs, infiltration BMPs exposed to atmosphere, 
and biotreatment BMPs. BMPs must be designed to achieve the maximum feasible ET, where 
required to demonstrate that the maximum amount of water has been retained on-site. This 
should be done as follows:  

 Per Appendix XI, if a project cannot be designed to infiltrate and/or harvest and use the 
full DCV, the following criteria must be met before evaluating biotreatment BMPs: 

 All applicable HSCs, such as downspout disconnects and other HSCs described 
in Section 4.2,  must be considered (ET is a principal process in all HSCs) 

 The project must demonstrate that at least minimum site design practices for 
available open space have been met (ET is strongly a function of available ET 
area) 
 

 Biotreatment BMPs, if needed to address remaining unmet volume, must be designed to 
achieve the maximum feasible infiltration and ET per criteria contained in Appendix XI 

and Appendix XII. 

Conformance with these criteria is presumed to result in a suite of BMPs that achieves the 

maximum feasible ET under conditions where it is necessary to provide the maximum feasible 

ET to meet LID performance criteria. 

Incorporation of Feasibility Findings from Watershed-Based Plans into BMP Selection 

The scope of watershed-based planning efforts, such as WHIMPs, may include the assessment 

of watershed-scale water quality, groundwater recharge, hydromodification, and habitat 

http://www.swrcb.ca.gov/rwqcb9/water_issues/programs/stormwater/oc_stormwater.shtml
http://www.swrcb.ca.gov/rwqcb9/water_issues/programs/stormwater/oc_stormwater.shtml
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considerations to determine the feasibility of on-site LID versus subregional/regional LID 

approaches. Section 2.4.2.2 of the Model WQMP  describes the conditions under which a 

watershed-based plan could contain an embedded assessment of feasibility and describe 

preferred approaches for the project. Section 2.4.2.2 of the Model WQMP  also describes the 

applicability of watershed-based plans to the selection of BMPs for a project. 

2.4.2.5. Selecting Biotreatment and Treatment Control BMPs to Address Pollutants of 

Concern 

BMPs must be selected to address pollutants of concern. Retention BMPs are assumed to 

address all pollutants of concern.  In cases where biotreatment and/or treatment controls are 

used, these BMPs must be selected to address pollutants of concern based on the following 

stepwise method: 

1. Identify pollutants of concern and primary pollutants of concern based on methods 

described in Section 2.3.3. 

2. Based on the BMP performance information provided in Section 4.9, select a BMP that 

provides medium or high effectiveness for all pollutants of concern. 

3. If a single BMP does not provide medium or high effectiveness for all pollutants of 

concern, select a BMP that provides medium or high effectiveness for all primary 

pollutants of concern. 

4. If a single BMP does not provide medium or high effectiveness for all primary pollutants 

of concern, select multiple BMPs for use in a treatment train that collectively provides 

medium or high effectiveness for all primary pollutants of concern. 

2.4.2.6. Meet Remaining Hydromodification Control Requirements through Additional On-

site or Off-site Controls  

In many cases, LID BMPs provide full or partial compliance with hydromodification 
requirements. All retention BMPs provide volume reduction to fully or partially satisfy the 
volume matching criteria applicable to projects in the NOC permit area. In addition, both 
retention and biotreatment BMPs can provide flow control benefits to fully or partially satisfy 
hydromodification requirements applicable in the NOC and SOC permit areas.  

In general, once the LID BMPs have been selected and sized, the BMP plan can be assessed for 
compliance with the  hydromodification control requirements. Remaining hydromodification 
control requirements are determined and calculated as described in Section 5.3 and  Appendix 

IV, respectively (North Orange County) and Section 5.4 and Appendix V (South Orange 
County). This general approach is intended to organize the process in a linear way, however  it 
is not intended to imply that LID requirements must considered before hydromodification in all 
cases. In many cases, it is necessary to select BMPs for LID and hydromodification control 
should be done concurrently. 

The recommended project planning approach for addressing hydromodification requirements 
depends on the relative magnitude of hydromodification requirements compared to LID 
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(Appendix XIV), calculate the remaining volume to be biotreated. Using tabular 
summaries and reference to the Drainage Map (WQMP Template Section VI) 
demonstrate that the provided retention and biotreatment volumes meet or exceeds the 
required retention and biotreatment volumes.  

Project WQMP must included the necessary content to document these items by providing a 

completed checklists, worksheets, tables, and narrative discussion, and other relevant forms of 

documentation. 

Scenario 3:  The project cannot feasibly retain the full DCV and cannot feasibly biotreat the 
remaining volume. The Project WQMP should demonstrate conformance with the Model 
WQMP in the following stepwise manner: 

1. Demonstrate conformance at the drainage area scale. Infeasibility of on-site retention 
should be demonstrated for each drainage area within the project. 

2. Demonstrate that the selected retention BMP are LID BMPs. Using the checklist of 
Infiltration and Harvest and Use BMPs contained in Section IV of the WQMP Template, 
or equivalent,  identify the LID BMP(s) that have been selected and provided for the 
drainage area.  

3. Demonstrate that the selected retention BMPs are the most likely to be feasible. Provide 
a narrative description of why the selected BMPs were chosen and why they are the 
most likely to be technically feasible for the drainage area.  For BMPs that were not 
selected, indicate why. 

4. Demonstrate the selected BMPs are feasible. Document the feasibility of the selected 
BMPs by comparing to infeasibility screening factors and providing supporting 
information, as applicable.  This screening must be documented using Table 2.7, or 
equivalent. 

5. Demonstrate that retention plus biotreatment has been provided to the MEP. Based on 
comparison to the criteria for designing BMPs to achieve the maximum feasible 
retention plus biotreatment of the DCV (Appendix XI), demonstrate that the sizing 
provided for retention and biotreatment BMPs meets minimum criteria. Use tabular 
summaries and reference to the Drainage Map (WQMP Template Section VI) 
demonstrate that the provided retention and biotreatment volumes meet or exceeds the 
maximum feasible volume pursuant to the criteria in Appendix XI. 

6. Report the remaining unmet volume to be addressed by alternative compliance. This 
should be calculated as the difference between the DCV and the provided volume. 

Project WQMP must included the necessary content to document these items by providing a 

completed checklists, worksheets, tables, and narrative discussion, and other relevant forms of 

documentation. 

Scenario 4: The project cannot feasibly retain the entire DCV because there are not any feasible 
retention BMPs. The Project WQMP should demonstrate conformance with the Model WQMP 
in the following stepwise manner: 

1. Demonstrate conformance at the drainage area scale. Conformance should be 
demonstrated for each drainage area within the project. 

http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXIV
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2.4.3.7. Determining Remaining Treatment Control Sizing Requirements.  

If retention and biotreatment BMPs are provided to fully capture the DCV, then conformance 
with treatment controls sizing requirements is inherently achieved. It is sufficient to note this 
equivalency in the Project WQMP as the means to demonstrate conformance. 

In cases where an unmet volume remains following the application of retention and 
biotreatment BMPs, treatment control BMPs must be used to address pollutants of concern for 
the remaining unmet volume. The conformance analysis for treatment control BMPs should 
include: 

 Demonstrate that treatment control BMPs address pollutants of concern. 
Documentation that BMPs have been selected to address the pollutants of concern per 
instructions contained in Section 2.4.2.5. 

 Demonstrate that treatment controls address the remaining volume.  First , calculate the 
remaining unmet volume. The approved methods contained in Appendix VI should be 
used, with documentation provided in the form of tables and worksheets. Compare the 
unmet volume with the provided volume or flowrate of treatment control BMPs. 
Appendix VI describes the methodology for converting remaining volume to remaining 
flowrate as necessary. Demonstrate that the treatment control BMPs meet or exceed 
treatment for the unmet volume or flowrate. 

2.4.3.8. Demonstrating Conformance with Hydromodification Control Criteria  

Hydromodification control criteria are expressed in terms of hydrologic conditions that must be 
met do demonstrate that HCOCs do not exist. Therefore the Project WQMP conformance 
analysis for hydromodification must demonstrate that these conditions are addressed. The 
Project WQMP must demonstrate that HCOCs do not exist through an evaluation of receiving 
channel susceptibility and/or hydrologic calculations in comparison to permit definitions of 
HCOCs. This demonstration will depend on receiving water susceptibility, site characteristics, 
project characteristics, and permit region.   

Section 5 and Appendix I  (NOC) and Appendix II (SOC) provide references for sizing and 
design of hydromodification controls to address HCOCs.  Appendix IV (NOC) and Appendix 

V (SOC) describe the approved hydrologic calculation methods for quantifying HCOCs. 

2.4.4. Alternative Compliance Plan 

Alternative compliance plan requirements are described in Section 3.0 of the Model WQMP. 

Guidance on technical calculations for determining alternative compliance requirements are 

provided in Appendix VI.  

This Section IV of the Project WQMP should include all applicable alternative compliance-

related calculations, as applicable. 
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 Location of existing utilities. The location of existing storm drainage utilities can 
influence the opportunities for Green Streets infrastructure.  For example, stormwater 
planters can be designed to overflow along the curb-line to an existing storm drain inlet, 
thereby avoiding the infrastructure costs associated with an additional inlet.  The 
location of other utilities will influence the ability plumb BMPs to storm drains, 
therefore, may limit the allowable placement of BMPs to only those areas where a clear 
pathway to the storm drain exists.  

 Grade differential between road surface and storm drain system.  Some BMPs require 
more head from inlet to outlet than others; therefore, allowable head drop may be an 
important consideration in BMP selection.  Storm drain elevations may be constrained 
by a variety of factors in a roadway project (utility crossings, outfall elevations, etc.) that 
cannot be overcome and may override stormwater management considerations. 

 Longitudinal slope. The suite of LID BMPs which may be installed on steeper road 
sections is more limited.  Specifically, permeable pavement and swales are more suitable 
for gentle grades.  Other BMPs may be more readily terraced to be used on steeper 
slopes. 

 Potential access opportunities. A significant concern with installation of BMPs in major 
right of ways is the ability to safely access the BMPs for maintenance considering traffic 
hazards. The site assessment should identify vehicle travel lanes and areas of specific 
safety hazards for maintenance crews and subsequent steps of the Project WQMP 
preparation process should attempt avoid placing BMPs in these areas. 
 

Infiltration may be considered for applicable Green Streets projects provided that infeasibility 

screening criteria are observed, with specific attention to protection of groundwater quality as 
discussed in Appendix VIII and the structural integrity of adjacent road bed.  

POCs and HCOCs should be determined as described in Sections 2.2 and 2.3, respectively.   

2.7.2. BMP Selection and Site Design for Applicable Green Streets Projects 

The fundamental tenants of the approach described by the USEPA Green Streets guidance 
include: 

 Selecting LID BMPs to the opportunities of the site and to attempt to address pollutants 
of concern and HCOCs, 

 Developing innovative stormwater management configurations integrating “green” 
with “grey” infrastructure,  

 Sizing BMPs opportunistically to provide stormwater pollution reduction to the MEP, 
accounting for the many competing considerations in right of ways.  

Applicable Green Streets projects should apply the following LID site design measures to the 
MEP and as specified in the local permitting agency's codes: 

 Minimize street width to the appropriate minimum width for maintaining traffic flow 
and public safety.  

 Add tree canopy by planting or preserving trees/shrubs. 
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 Use porous pavement or pavers for low traffic roadways, on-street parking, shoulders or 
sidewalks. 

 Integrate traffic calming measures in the form of bioretention curb extensions. 
 

Applicable Green Streets projects should select BMPs consistent with the Green Streets 
guidance.  Table 2.8 provides an inventory of LID BMPs which may be appropriate for 
applicable Green Streets projects. The performance criteria for applicable Green Streets projects 
do not require retention BMPs to be considered to the MEP before considering biotreatment and 
treatment control BMPs. A formal process of BMP prioritization and selection is not required for 
applicable Green Streets projects, however infiltration infeasibility criteria still apply; only 
feasible BMPs may be selected.  

 BMPs should be prioritized based on a comparison of drainage area characteristics to the 
opportunity criteria listed in Table 2.8. The USEPA Green Streets guidance describes how some 
of these BMPs may be used in combination to achieve optimal benefits in runoff reduction and 
water quality improvement. Specific examples and applications for residential streets, 
commercial streets, arterials streets, and alleys are provided in the USEPA guidance.  

The drainage patterns of the project should be developed so that drainage can be routed to 
areas with BMP opportunities before entering storm drains. For example, if a median strip is 
present, a reverse crown should be considered, where allowed, so that stormwater can drain to 
a median swale.  Likewise, standard peak-flow curb inlets should be located downstream of 
areas with potential for stormwater planters so that water can first flow into the planter, and 
then overflow to the downstream inlet if capacity of the planter is exceeded. It is more difficult 
to apply green infrastructure after water has entered the storm drain. 

Conceptual drainage plans for redevelopment projects should identify tributary areas outside of 
the project site generates runoff that comingles with on-site runoff. The project is not required to 
treat off-site runoff; however treatment of comingled off-site runoff may be used to off-set the 
inability to treat areas within the project for which significant constraints prevent the ability to 
provide treatment. 

Table 2.8: Potential BMPs for Applicable Green Streets Projects 

BMP Type Opportunity Criteria for Applicable Green Streets Projects 

Street Trees, 

Canopy 

Interception  

 Access roads, residential streets, local roads and minor arterials  

 Drainage infrastructure, sea walls/break waters 

 Effective for projects with any slope 

 Trees may be prohibited along high speed roads for safety reasons or must be 
setback behind the clear zone or protected with guard rails and barriers 

Stormwater Curb 
Extensions / 
Stormwater 
Planters 

 Access roads, residential streets, and local roads with parallel or angle parking and 
sidewalks 

 Can be designed to overflow back to curbline and to standard inlet 

 Shape is not important and can be integrated wherever unused space exists 

 Can be installed on relatively steep grades with terracing 

Bioretention Areas 
 Low density residential streets without sidewalks 

 Requires more space than curb extensions/ planters, most feasibly implemented in 
combination with minimized road widths 
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Table 2.8: Potential BMPs for Applicable Green Streets Projects 

BMP Type Opportunity Criteria for Applicable Green Streets Projects 

Permeable 
Pavement  

 Parking and sidewalk areas of residential streets, and local roads 

 Should not receive significant run-on from major roads 

 Should not be subject to heavy truck/ equipment traffic  

 Light vehicle access roads 

Permeable Friction 
Course Overlays 

 High speed roadways unsuitable for full depth permeable pavement 

 Suitable for parking lots and all roadway types 

Vegetated Swales 
(compost 
amended were 
possible)  

 Roadways with low to moderate slope 

 Residential streets with minimal driveway access 

 Minor to major arterials with medians or mandatory sidewalk set- 

 Access roads 

 Swales running parallel to storm drain can have intermittent discharge points to 
reduce required flow capacity 

Filter strips 
(amended road 
shoulder) 

 Access roads 

 Major roadways with excess ROW 

 Not practicable in most ROWs because of excessive width requirements 

Proprietary 
Biotreatment 

 Constrained ROWs 

 Typically have small footprint to tributary area ratio 

 Simple install and maintenance 

 Can be installed on roadways of any slope 

 Can be designed to overflow back to curb line and to standard inlet 

Infiltration Trench 

 Constrained ROWs 

 Can require small footprint where soils are suitable 

 Low to moderate traffic roadways 

 Infiltration trenches are not suitable for high traffic roadways 

 Requires robust pretreatment 

Cartridge Media 
Filters 

 Highly constrained ROW with little available surface area 

 Installed in underground vaults, manholes, or catch basins 

 Require minimum available head loss 

 Simple installation and maintenance 

WSDOT Media 
Filter Drains 

 See : 

http://www.ecy.wa.gov/programs/wq/stormwater/newtech/use_desig
nations/091022EcologyEmbankmentGULD.pdf  

 

2.7.3. BMP Sizing for Applicable Green Streets Projects 

The following steps are used to size BMPs for applicable Green Streets projects: 

1. Delineate drainage areas tributary to BMP locations and compute imperviousness. 
2. Look up the recommended sizing method for the BMP selected in each drainage area 

and using the respective BMP Fact Sheets (Appendix XIV) calculate target sizing 
criteria. 

3. Design BMPs per the guidance provided in the BMP Fact Sheets (Appendix XIV).   
4. Attempt to provide the calculated sizing criteria for the selected BMPs.  
5. If sizing criteria cannot be achieved, document the constraints that override the 

application of BMPs, and provide the largest portion of the sizing criteria that can be 
reasonably provided given constraints.  

http://www.ecy.wa.gov/programs/wq/stormwater/newtech/use_designations/091022EcologyEmbankmentGULD.pdf
http://www.ecy.wa.gov/programs/wq/stormwater/newtech/use_designations/091022EcologyEmbankmentGULD.pdf
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If BMPs cannot be sized to provide the calculated volume for the tributary area, it is still 
essential to design the BMP inlet, energy dissipation, and overflow capacity for the full tributary 
area to ensure that flooding and scour is avoided. It is strongly recommended that BMPs which 
are designed to less than their target design volume be designed to bypass peak flows. 

2.7.4. Alternative Compliance Options for Applicable Green Streets Projects 

Applicable Green Streets projects are not required to meet alternative compliance options if 
stormwater management controls described in this section, or equivalent, are installed in a 
manner consistent with the MEP standard. 

Alternative compliance programs should be considered for applicable Green Streets projects if 

on-site green infrastructure approaches cannot practicably treat the design volume. The primary 

alternative compliance option for applicable Green Streets projects is the completion of off-site 

mitigation projects.  The proponent would implement a project to reduce stormwater pollution 

for other portions of roadway or similar land uses to the project in the same hydrologic unit, 

ideally as close to the project as possible and discharging to the same outfall.  
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SECTION 3. SITE DESIGN PRINCIPLES AND TECHNIQUES 

3.1. Introduction 

This section focuses on LID site design practices; LID BMPs are discussed in Section 4. 

The primary objective of site design principles and techniques is to reduce the hydrologic and 

water quality impacts associated with land development. The benefits derived from this 

approach include: 

 Reduced size of downstream BMPs and conveyance systems; 

 Reduced pollutant loading; and 

 Reduced hydromodification impacts to receiving streams. 

Site Design Principles and Techniques include the following design features and considerations: 

 Site planning and layout; 

 Vegetative protection, revegetation, and maintenance; 

 Slopes and channel buffers; 

 Techniques to minimize land disturbance; 

 LID BMPs at scales from single parcels to watershed: and 

 Integrated Water Resource Management Practices. 

Detailed descriptions for each of these Site Design Principles and Techniques are presented in 
the following sections.  

3.2. Site Planning and Layout 

3.2.1. Minimize Impervious Area 

One of the principal causes of the environmental impacts of development is the creation of 

impervious surfaces. Impervious cover can be minimized through identification of the smallest 

possible land area that can be practically impacted or disturbed during site development. Below 

is a partial list of techniques that can reduce the amount of impervious area that will be created 

as part of a project. It is important to note that local land use ordinances and building codes 

may dictate minimum requirements for road widths, building setbacks and accessibility 

requirements which may not be overridden. However, in certain situations, it may be possible 

to modify local codes and ordinances or for a project proponent to obtain a waiver to promote 

less impervious area, such as allowing narrower road widths, sidewalks on one side of the 

street, shared driveways, reciprocal parking,  and reduced building set-backs. Some strategies 

for minimizing impervious surfaces may serve multiple functions by supporting other local 

planning objectives such as providing traffic-calming measures and promoting walkable and 

healthy communities. 
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3.2.1.1. Limit Overall Coverage of Paving and Roofs  

This can be accomplished by designing compact, taller structures, narrower and shorter streets 

and sidewalks, smaller parking lots (fewer stalls, smaller stalls, and more efficient drive lanes), 

and indoor or underground parking. Examine site layout and circulation patterns and identify 

areas where landscaping can be substituted for pavement. 

3.2.1.2. Detain and Retain Runoff Throughout the Site 

On flatter sites, it typically works best to intersperse landscaped areas and integrate small scale 
retention practices among the buildings and paving. On hillside sites, drainage from upper 
areas may be collected in conventional catch basins and piped to landscaped areas and BMPs in 
lower areas. Or use low retaining walls to create terraces that can accommodate BMPs. 

3.2.1.3. Example Planning Phase Techniques 

 Build vertically rather than horizontally - add floors to minimize building footprint. 

 Cluster development to reduce requirements for roads and preserve green space. 

 Minimize lot setbacks (which in turn minimize driveway lengths). 

 Reduce road widths to minimum necessary for emergency vehicles. 

 Utilize shared driveways. 

3.2.1.4. Example Design Phase Techniques 

 Install sidewalks on only one side of private roadways to the extent allowed by 

accessibility requirements. 

 Use alternative materials such as permeable paving blocks or porous pavements on 

driveways, sidewalks, parking areas, etc. Practices should be selected such that they do 

not present health and safety hazards, such as tripping hazards. 

 Create smaller parking spaces intended for compact cars. 

3.2.1.5. Example Construction Phase Techniques 

 Minimize unnecessary compaction where possible. The infiltrative capacity of soils can 

be greatly reduced when they are compacted, often to the point that they perform 

similarly to impervious surfaces. Where possible, remediate compacted soils. 

 Minimize construction footprint. 

 Preserve existing vegetable and trees as feasible. 

3.2.2. Maximize Natural Infiltration Capacity 

A key component of LID is taking advantage of a site‟s natural infiltration and storage capacity. 
This will limit the amount of runoff generated, and therefore the need for mitigation BMPs. A 
site soils/geology assessment will help to define areas with higher potential for infiltration and 
surface storage. 
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These areas are typically characterized by: 

 Principally Hydrologic Soil Group A or B soils and in some cases Group C soils. 

 Mild slopes or depressions. 

 Historically undeveloped areas. 

3.2.2.1. Example Planning Phase Techniques 

 Avoid placing buildings or other impervious surfaces on highly permeable areas. 

 Cluster buildings and other impervious areas onto the least permeable soils. 

3.2.2.2. Example Design Phase Techniques 

 Where paving of permeable soils cannot be avoided, loss of infiltration capacity can be 

minimized by using permeable paving materials. 

3.2.2.3. Example Construction Phase Techniques 

 Minimize construction footprint. 

 Minimize incidental and unnecessary compaction where it is not necessary to meet the 

applicable grading code requirements. 

3.2.3. Preserve Existing Drainage Patterns and Time of Concentration 

Integrating existing drainage patterns into the site plan will help maintain a site‟s 

predevelopment hydrologic function. Preserving existing drainage paths and depressions will 

help maintain the time of concentration and infiltration rates of runoff, decreasing peak flows. 

The best way to define existing drainage patterns is to visit the site during a rain event and to 

directly observe runoff flowing over the site. If this is impossible, drainage patterns can be 

inferred from topographic data, though it should be noted that depression micro-storage 

features are often not accurately mapped in topographic surveys. Analysis of the existing site 

drainage patterns during the site assessment phase of the project can help to identify the best 

locations for buildings, roadways, and stormwater BMPs. 

Where possible, add additional depression “micro” storage throughout the site‟s landscaping 

that mimics natural drainage patterns. Mild gradients can be used to extend the time of 

concentration, which reduces peak flows and increases the potential for additional infiltration. 

While risk of serious flooding must be minimized, the persistence of temporary “puddles” 

during storms is beneficial to infiltration. If a site is visited during dry weather, these areas can 

sometimes be identified by looking for surficial dried clay deposits. 

Use drainage as a design element. Use depressed landscape areas, vegetated buffers, and 

bioretention areas as amenities and focal points within the site and landscape design. 

Bioretention areas can be almost any shape and should be located at low points. When 





TECHNICAL GUIDANCE DOCUMENT 

 

 3-10 May 19, 2011 

 Creation of habitat for wildlife 

 Lower labor and maintenance costs 

 Extended life of existing water resources infrastructure. 

A xeriscape-type landscape can reduce outdoor water consumption by as much as 50 percent 

without sacrificing the quality and beauty of landscaped areas. It is also an environmentally 

sound landscape, requiring less fertilizer and fewer chemicals. Xeriscape-type landscape is low 

maintenance, saving time, effort and money. 

Street trees/canopy cover are elements of vegetative protection, revegetation, and maintenance 

and are characterized as a HSC for the purpose of this TGD. A BMP fact sheet for street 

trees/canopy interception is found in Appendix XIV.  Fact sheets include recommended design 

criteria and methods of quantifying the benefits of street trees/canopy interception. 

The selection and design of vegetative-based LID BMPs that are specifically sized to treat the 

DCV is discussed further in Section 4. 

3.4. Slopes and Channel Buffers 

Project plans should include site design BMPs to decrease the potential for erosion of slopes 

and/or channels. The following design principles should be considered, and incorporated and 

implemented where determined applicable and feasible by the Permittee: 

1. Convey runoff safely from the tops of slopes. 

2. Avoid disturbing steep or unstable slopes. 

3. Avoid disturbing natural channels. 
4. Install permanent stabilization BMPs on disturbed slopes as quickly as possible. 

5. Vegetate slopes with native or drought tolerant vegetation. 
6. Control and treat flows in landscaping and/or other controls prior to reaching existing 

natural drainage systems, unless infiltration would cause geotechnical hazards. 

7. If hydromodification control is not provided before discharge to the channel, install 

permanent stabilization BMPs in channel crossings as quickly as possible, and ensure 

that increases in runoff velocity and frequency caused by the project do not erode the 

channel. 

8. Install energy dissipaters, such as riprap, at the outlets of new storm drains, culverts, 

conduits, or channels that enter unlined channels in accordance with applicable 

specifications to minimize erosion. Energy dissipaters should be installed in such a way 

as to minimize impacts to receiving waters. 

9. Instead of discharging to steep reaches, consider collecting and conveying runoff to 

downgradient discharge points.  

10. On-site conveyance channels should be lined, where appropriate, to reduce erosion 

caused by increased flow velocity due to increases in tributary impervious area. The first 

choice for linings should be grass or some other vegetative surface, since these materials 

not only reduce runoff velocities, but also provide water quality benefits from filtration 

http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXIV
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and infiltration. Irrigation demand of vegetated systems should be considered. If 

velocities in the channel are large enough to erode grass or other vegetative linings, 

rock, riprap, concrete soil cement or geo-grid stabilization may be substituted or used in 

combination with grass or other vegetation stabilization. 

11. Other design principles which are comparable and equally effective. 

These practices should be implemented, as feasible, consistent with local codes and ordinances.  

Projects involving an alteration to bed, bank, or channel of a Water of the US may require 

approval of regulatory agencies with jurisdiction over water bodies, (e.g., the U.S. Army Corps 

of Engineers, the Regional Boards and the California Department of Fish and Game). 

3.5. Techniques to Minimize Land Disturbance 

Minimizing the amount of site clearing and grading can dramatically reduce the overall 

hydrologic impacts of site development. This applies primarily to new construction but the 

principles can be adapted to retrofit and infill projects as well. 

Soil compaction resulting from the movement of heavy construction equipment can reduce soil 

infiltration rates by 70-99% (Gregory et al, 2006)10. Even low levels of compaction caused by 

light construction equipment can significantly reduce infiltration rates. In addition, compaction 

can destroy the complex network of biota in the soil profile that support the soil's ability to 

capture and mitigate pollutants. Soil compaction severely limits the establishment of healthy 

root systems of plants that may be used to revegetate the area. For these reasons, it is very 

important to avoid unnecessary damage to soils during the construction process. The use of 

clearly defined protection areas will help to preserve the existing capacity of the site to store, 

treat and infiltrate stormwater runoff. 

3.5.1.1. Example Planning Phase Techniques 

 Many of the planning techniques identified in the above sections will help minimize the 

construction footprint. 

3.5.1.2. Example Construction Phase Techniques 

 Minimize the size of construction easements. 

 Locate material storage areas and stockpiles within the development envelope. 

 Limit ground disturbance outside of areas that require grading. 

 Identify and clearly delineate access routes for the movement of heavy equipment. 

 Establish and delineate vegetation and soil protection areas. 

                                                      

10 Gregory, J.H.;  Dukes, M.D.; Jones, P.H.;  and G.L. Miller, 2006.  Effect of urban soil compaction on infiltration rate. Journal of Soil 

and Water Conservation 2006 61(3):117-124 Online at: 

http://www.floridadep.org/water/wetlands/erp/rules/stormwater/docs/compaction.pdf 

http://www.floridadep.org/water/wetlands/erp/rules/stormwater/docs/compaction.pdf
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Additional techniques for minimizing disturbance and protecting or restoring site conditions 
during construction phase include: 

Establish Vegetation and Soil Protection Areas 

Vegetative protection areas (e.g. stream, river, lake and other watercourse buffers, vegetation 
protection areas, existing trees) should be clearly delineated with highly visible fencing 
materials to prevent incursion of equipment or the stockpiling of materials during construction. 
Tree trunks should be sheathed during construction to prevent or minimize damage to the bark. 

Use of Mulch and Load Distributing Matting 

Mulch blankets can be used to protect soil from compaction during construction. The use of 
timbers or other types of load distributing materials can also be used to limit the effect of heavy 
equipment movement on the site. 

Pre / Post Construction Soil and Plant Treatments 

Consideration should be given to pre-construction treatment of the soil to mitigate the stresses 
on existing shrubs and trees. This can include soil aeration and specific fertilization protocols 
that would encourage plant vitality. A local restoration ecologist should be engaged well in 
advance of the start of construction to develop a plan based on specific site conditions since 
some of these practices are carried out prior to construction. 

Inspection Guidelines and Procedures 

Management of soil, water, and vegetation protection measures during the construction process 
will only be effective if it is carefully implemented and meticulously policed during all phases 
of construction. Significant damage can be done in a short timeframe, and the cost of damage 
remediation tends to be far greater than the cost of avoiding it. Areas intended for infiltration 
should be treated especially carefully. Avoid the use of heavy machinery or discharge of 
sediment-laden runoff in these areas.  Heavy machinery will compact the soils and fine grained 
materials in sediment will reduce the soil's infiltration capability. 

Techniques implemented on the construction site to minimize the construction footprint should 
be included in the project documentation. Contractors working on the project should review 
and agree to comply with them while working on the jobsite. Construction site inspections 
should include inspection of such protocols to ensure they are maintained throughout 
construction. 

3.6. LID BMPs at Scales from Single Parcels to Watershed 

While the above techniques and approaches are primarily aimed at project-specific planning 

and design efforts on individual parcels or sites, they are equally applicable when planning 

projects or activities on a larger scale. The application of LID site planning principles and 

practices on a watershed scale may be reflected in the promotion of high density development 

and infill, protection of drainage courses, land use planning with consideration for areas most 
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suitable for development, preservation of native vegetation, and the implementation of LID 

BMPs on a sub-regional or regional basis. Such approaches and opportunities are expected to be 

evaluated and identified in future watershed-scale plans that integrate water quality, 

hydrologic, fluvial, water supply, and habitat considerations. A discussion of the potential role 

of watershed-scale plans in BMP selection should is provided in Section 2.4.2.2 of the Model 

WQMP. A project proponent is not precluded from organizing and implementing LID BMPs on 

a regional scale. 

3.7. Integrated Water Resource Management Practices 

Selection and incorporation of site design principles into new development and significant 

redevelopment projects, whether on-site or off-site can have significant multiple benefits on a 

subwatershed, watershed and county-wide basis.  For example, Orange County Water District 

is supportive of regional/sub-regional infiltration BMPs as an approach to retaining more 

urban runoff in the groundwater basin.  As another example, the San Diego Creek Natural 

Treatment System (NTS) Master Plan (www.irwd.com/environment/natural-treatment-

system.html) includes, among other concepts, constructed wetlands integrated with flood 

control facilities.  These types of facilities would provide retention and biotreatment as well as 

treatment of retrofit dry weather flows while maintaining the original flood control 

functionality of the basin.  Wetland facilities also provide habitat for many bird species, 

including endangered species, can provide aesthetic benefits, and in some cases may also 

provide recreational benefits. Finally, LID and hydromodification control BMPs may provide 

significant flood control benefits, therefore the system design processes described in this TGD 

should be coordinated with flood control design (not covered by this TGD) to most efficiently 

support both functions.  
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SECTION 4. LID AND TREATMENT CONTROL BMP DESIGN  

4.1. Introduction 

LID BMPs are required in addition to site design measures and source controls to reduce 

pollutants in stormwater discharges. LID BMPs are engineered facilities that are designed to 

retain or biotreat runoff on the project site. HSCs can be considered to be a hybrid between site 

design and LID BMPs which are designed to manage stormwater runoff similar to LID BMPs, 

but are less rigorously designed and maintained than LID BMPs. Treatment control BMPs are 

required if it is not feasible to design LID BMPs for the full DCV. Treatment control BMPs are 

structural, engineered facilities that are designed to remove pollutants from stormwater runoff 

using treatment processes that do not incorporate significant biological methods. Both LID 

BMPs and treatment control BMPs can also partially or fully satisfy hydromodification 

performance criteria, depending on their design and functions.  

The BMP designs described in the BMP Fact Sheets (Appendix XIV) and in the referenced 
design manuals shall constitute what are intended as LID and Treatment Control BMPs for the 
purpose of meeting stormwater management requirements. Other BMP types and variations on 
these designs may be approved at the discretion of the reviewing agency if documentation is 
provided demonstrating that the BMP is functionally equivalent to those described in this TGD 
or published design standards. Water quality monitoring data may be required by local 
jurisdictions to validate the performance of a proposed BMP type not described in this section.  

BMPs are categorized as described in Table 4.1. 

This section provides an introduction to each category of BMP and provides links to fact sheets 

that contain recommended criteria for the design and implementation of these BMPs. Criteria 

specifically described in these fact sheets override guidance contained in referenced documents.  

Where criteria are not specified, the user should defer to best professional judgment based on 

the recommendations of the referenced guidance material or other published and generally 

accepted sources. When an outside source is used, the preparer must document the source in 

the project WQMP. 
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Note: Note: Biotreatment BMPs shall be designed to provide the maximum feasible infiltration and ET 

based on criteria contained in Appendix XI.  

Appendix XIV.4 provides fact sheets for several types of biotreatment BMPs.   

BIO-1: Bioretention with Underdrains 
BIO-2: Vegetated Swale 
BIO-3: Vegetated Filter Strip 
BIO-4: Wet Detention Basin 
BIO-5: Constructed Wetland 
BIO-6: Dry Extended Detention Basin 
BIO-7: Proprietary Biotreatment 

4.7. Treatment Control BMPs 

Treatment control BMPs provide treatment mechanisms but do not sustain significant  
biological processes.  In addition to the treatment control BMPs listed by this TGD, all 
biotreatment BMPs can be used to fulfill treatment control criteria.  

Appendix XIV.5  provides fact sheets for several types of treatment control BMPs as well as 
references to other guidance documents containing design criteria.   

TRT-1: Sand Filters 
TRT-2: Cartridge Media Filter 

4.8. Pretreatment/Gross Solids Removal BMPs 

Pretreatment and gross solids removal is a desirable first step in optimizing BMP selection for a 
variety of urban runoff situations. In most cases, implementation of pretreatment BMPs will 
improve the performance and reduce the maintenance associated with downstream BMPs. In 
fact, pretreatment may be necessary for some BMPs to perform as intended (i.e. trash and debris 
removal prior to sand filtration).In some cases, BMPs normally considered as a pretreatment 
BMP may be the only BMP measure feasible before runoff enters receiving waters. An example 
of this type of situation could be catch basin inserts within roadways adjacent to storm drain 
channels or waterways. Appendix XIV.6 provides fact sheets for several types of 
pretreatment/gross solids removal BMPs as well as references to other guidance documents 
containing design criteria.   

PRE-1: Hydrodynamic Separation Device 
PRE-2: Catch Basin Insert Fact Sheet 

4.9. BMP Performance Summaries 

Table 4.2 and Table 4.3 provides rankings of relative performance or LID BMPs and Treatment 

Control BMPs, respectively, to support the BMP selection criteria described in Section 2.4.2.5. 

http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXI
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXIV
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXIV
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXIV
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These tables are based on literature and recent analysis of BMP performance monitoring data. 

The performance ratings in this table are based on observed effluent quality, observed 

differences between influent and effluent quality (magnitude and significance), and assumed  

unit operations and processes (UOPs) provided by each BMP.  In order for a BMP to achieve the 

level of performance anticipated by this table, the BMP must: 

 Be designed to contemporary design standards based on the criteria contained in the 

BMP Fact Sheets (Appendix XIV), the guidance manuals referenced from these fact 

sheets, and Appendix XII (Conceptual Biotreatment Design, Operation  and 

Maintenance Criteria). 

 Include the assumed UOPs listed in this table.  BMPs not found on this list may be 

acceptable on the basis of the UOPs they provide.  

Table 4.4  relates UOPs to the pollutant classes they address. Table 4.4 provides the basis for 
assessments of expected performance described in Table 4.2 and Table 4.3  where monitoring 
data were not available or inconclusive.   

http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXIV
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppXII
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Table 4.2 Relative Treatment Performance Ratings of Biotreatment BMPs 
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Bioretention system 

 Particulate Settling 

 Size Exclusion 

 Inert Media Filtration 

 Sorption/Ion Exchange 

 Microbial Competition/Predation 

 Biological Uptake  

 Volume loss (via infiltration, ET) 

H L L H M H M H 

Bioretention system with internal 

water storage zone and nutrient 

sensitive media design 

Bioretention UOPs, plus: 

 Microbially Mediated Transformations (if 

designed with internal water storage zone) 
H M M H M H M H 

Dry extended detention basin 

 Particulate Settling 

 Size Exclusion 

 Floatable Capture 

 Vegetative Filtration (with low-flow channel) 

 Volume loss (via infiltration, ET) 

M L M M L M L H 

Dry extended detention basin with 
vegetated sand filter outlet structure 

Dry extended detention basin UOPs, plus: 

 Inert Media Filtration 
H L M M M M L H 

Vegetated Swale 

 Vegetative Filtration 

 Sorption/Ion Exchange 

 Volume loss (via infiltration, ET) 

M L L M L M M M 

Vegetated Filter Strip 

 Vegetative Filtration 

 Sorption/Ion Exchange 

 Volume loss (via infiltration, ET) 

M L L M L M M L 
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Table 4.2 Relative Treatment Performance Ratings of Biotreatment BMPs 

Unit Operations and Process 
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Wet detention basins and 
constructed stormwater wetlands 

 Particulate Settling 

 Size Exclusion 

 Floatable Capture 

 Sorption/Ion Exchange 

 Microbially Mediated Transformations 

 Microbial Competition/Predation 

 Biological Uptake 

 Solar Irradiation 

 Volume loss (via infiltration, ET) 

H M M M M H M H 

Proprietary Biotreatment and 
Treatment Control 

 Varies by product. 

Expected performance should be based on 

evaluation of unit processes provided by BMP and 

available testing data. Testing data should be 

evaluated based primarily on the effluent quality 

achieved by the BMP and the ability of the BMP to 

provide statistically significant removal under 

average conditions. Percent removal alone should 

not be used to evaluate the performance of 

proprietary BMPs (See Wright Water Engineers and 

Geosyntec Consultants, 2007). The basis for 

determining the rating of proposed proprietary BMPs 

must be documented in the Project WQMP. 

Approval is based on the discretion of the reviewing 

agency. Product-specific rankings may be published 

in the Technical Guidance Document at a later date. 
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Sources 

Strecker, E.W., W.C Huber, J.P. Heaney, D. Bodine, J.J. Sansalone,  M.M. Quigley, D. Pankani, M. Leisenring, and P. Thayumanavan, “Critical assessment of Stormwater Treatment and 

Control Selection Issues.”  Water Environment Research Federation, Report No. 02-SW-1.  ISBN 1-84339-741-2.  290pp 

International Stormwater Best Management Practices (BMP) Database Pollutant Category Summary: Bacteria. 

http://www.bmpdatabase.org/Docs/BMP%20Database%20Bacteria%20Paper%20Dec%202010.pdf  

International Stormwater Best Management Practices (BMP) Database Pollutant Category Summary: Nutrients. 

http://www.bmpdatabase.org/Docs/BMP%20Database%20Nutrients%20Paper%20December%202010%20Final.pdf  

International Stormwater Best Management Practices (BMP) Database Pollutant Category Summary: Sediment (Pre-publication). 

Overview of Performance by BMP Category and Common Pollutant Type, International Stormwater Best Management Practices (BMP) Database [1998-2008] 

http://www.bmpdatabase.org/Docs/Performance%20Summary%20Cut%20Sheet%20June%202008.pdf 

Oil and grease, Organics, and Trash and Debris based on review of unit operations and processes; comprehensive dataset not generally available. BMP must include design elements 

to address pollutants of concern. 

Wright Water Engineers and Geosyntec Consultants, 2007. Frequently Asked Questions Fact Sheet for the International Stormwater BMP Database: Why does the International Stormwater BMP 

Database Project omit percent removal as a measure of BMP performance? (as posted on www.bmpdatabase.org)] 

 

  

http://www.bmpdatabase.org/Docs/BMP%20Database%20Bacteria%20Paper%20Dec%202010.pdf
http://www.bmpdatabase.org/Docs/BMP%20Database%20Nutrients%20Paper%20December%202010%20Final.pdf
http://www.bmpdatabase.org/Docs/Performance%20Summary%20Cut%20Sheet%20June%202008.pdf
http://www.bmpdatabase.org/
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Table 4.3 Relative Treatment Performance Ratings of Treatment Control BMPs 

Unit Operations and Process 
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Sand Filter (inert) 

 Size Exclusion 

 Floatable Capture 

 Inert Media Filtration 

H L M L\M M H L H 

Sand Filter (specialized Media) 
Sand Filter UOPs, plus: 

 Sorption/Ion Exchange 
H L M M/H M H M H 

Cartridge Media Filter 

 Size Exclusion 

 Floatable Capture 

 Inert Media Filtration 

 Sorption/Ion Exchange 

M L M M M H M H 

Hydrodynamic Separator 

 Particulate Settling (coarse only) 

 Size Exclusion 

 Floatable Capture 

M L L L L M L H 

Catch Basin Insert  Size Exclusion L L L L L M L H 

Sources 
Strecker, E.W., W.C Huber, J.P. Heaney, D. Bodine, J.J. Sansalone,  M.M. Quigley, D. Pankani, M. Leisenring, and P. Thayumanavan, “Critical assessment of Stormwater Treatment and 

Control Selection Issues.”  Water Environment Research Federation, Report No. 02-SW-1.  ISBN 1-84339-741-2.  290pp 

International Stormwater Best Management Practices (BMP) Database Pollutant Category Summary: Bacteria. 

http://www.bmpdatabase.org/Docs/BMP%20Database%20Bacteria%20Paper%20Dec%202010.pdf  

International Stormwater Best Management Practices (BMP) Database Pollutant Category Summary: Nutrients. 

http://www.bmpdatabase.org/Docs/BMP%20Database%20Nutrients%20Paper%20December%202010%20Final.pdf  

International Stormwater Best Management Practices (BMP) Database Pollutant Category Summary: Sediment (Pre-publication). 

Overview of Performance by BMP Category and Common Pollutant Type, International Stormwater Best Management Practices (BMP) Database [1998-2008] 

http://www.bmpdatabase.org/Docs/Performance%20Summary%20Cut%20Sheet%20June%202008.pdf 

Oil and grease, Organics, and Trash and Debris based on review of unit operations and processes; comprehensive dataset not generally available. BMP must include design elements 

to address pollutants of concern. 

 

http://www.bmpdatabase.org/Docs/BMP%20Database%20Bacteria%20Paper%20Dec%202010.pdf
http://www.bmpdatabase.org/Docs/BMP%20Database%20Nutrients%20Paper%20December%202010%20Final.pdf
http://www.bmpdatabase.org/Docs/Performance%20Summary%20Cut%20Sheet%20June%202008.pdf
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Table 4.4 Pollutants Address by Unit Operations and Processes 
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Volume Loss (via Infiltration and ET) X X X X X X X X  

Particulate Settling (Density separation) X X       X 

Size exclusion (trash racks, outlet structures. Media filtration) X X       X 
Floatable Capture (Density separation -outlet structures designed to 

remove floatables) 
      X  X 

Vegetative Filtration X X     X  X 

Inert Media Filtration X X   X1 X X  X 

Sorption/Ion Exchange within media or soils    X X  X X  
Microbially Mediated Transformation (oxidation, reduction, or facultative 

processes) 
  X X X  X X  

Microbial Competition/ Predation      X    

Biological Uptake   X X X X X X  

Solar Irradiation      X  X  

1 – Inert media filters (i.e. sand) in fact have shown the ability to remove dissolved constituents either after they have been “seasoned” (i.e. organics have built up 
in the media) or they contain specialized inorganic media (e.g., iron coated sand) which can result in dissolved metals removals. 

Principal Source 

Strecker, E.W., W.C Huber, J.P. Heaney, D. Bodine, J.J. Sansalone,  M.M. Quigley, D. Pankani, M. Leisenring, and P. Thayumanavan, “Critical assessment of Stormwater Treatment and 

Control Selection Issues.”  Water Environment Research Federation, Report No. 02-SW-1.  ISBN 1-84339-741-2.  290pp 
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SECTION 5. HYDROMODIFICATION CONTROL DESIGN 

5.1. Introduction 

This section describes methods of designing systems to address HCOCs.  HCOCs are defined 
differently in the North and South Orange County permits and therefore different approaches 
are required for designing systems to address HCOCs.  Hydromodification control refers to the 
methods used to address HCOCs and in the context of this TGD, the term hydromodification is 
interchangeable with HCOCs. 

5.2. Hydromodification Control Concepts 

The physical response of stream channels to changes in catchment runoff and sediment yield 
caused by land use modifications is referred to as hydromodification.  Unless managed, 
hydromodification can cause channel erosion, migration, or sedimentation, as well as biologic 
impacts to streams. Such impacts may be associated with impairment of beneficial uses and 
degradation of stream condition. 

Control approaches have evolved over time, with efforts first focused on managing peak flows 
and then on matching the peak, volume, and timing of an event hydrograph.  The current 
understanding is that the long term frequency, magnitude, and durations of the range of 
sediment transporting flows needs to be managed.  This can be accomplished through the use of 
structural BMPs designed to control the duration, frequency, and magnitude of the entire 
hydrograph from the project (i.e., flow duration control).  In-stream measures, such as grade 
control structures, can also be used to prevent excess erosion due to increased flow durations.  
In-stream measures are desirable where stream channels are already degraded due to 
hydromodification caused by existing development. 

There are various alternatives for siting hydromodification control measures, including on-site, 
regional, and in-stream (described later in this section); each of which has advantages and 
disadvantages. The choice of control measure siting will be strongly determined by site-specific 
considerations, including existing stream conditions, local development patterns, permitting 
requirements, and future growth plans.   

Control measure sizing is also highly influenced by local characteristics including rainfall, 
climate, soils, topography, geology, and stream type. These factors determine the extent to 
which development changes the natural hydrologic processes and the potential for stream 
impacts.  Therefore, hydromodification management requires a suite of strategies that are 
tailored to local circumstances and stream conditions.   

Maintenance is key to sustaining the performance of hydromodification control measures and 
these concerns will factor into decisions on control measure siting and the implementation of 
easements or maintenance agreements between municipalities and property owners.  Local 
jurisdictions may reject or require that a proposed hydromodification control measure be 
modified in order to ensure that control measures can be reasonably maintained. 
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5.3. System Design to Address HCOCs in North Orange County 

This section describes an approach for developing a hydromodification control design to 
address HCOCs in the North Orange County permit area.  This section is intended to be used 
following the LID and treatment control system design process. The LID and treatment control 
system design process requires on-site retention and biotreatment to the extent feasible, 
followed by consideration of off-site LID options and treatment controls.   

Figure 5.1 illustrates the general approach for developing a hydromodification control design to 
address HCOCs in the North Orange County permit area. 

5.3.1. Determine Whether HCOCs Exist 

HCOCs in the North Orange County permit area can be mitigated by to managing runoff such 

that the post-development runoff volume for the 2-year, 24-hr storm event (V2-yr, POST) does not 

exceed that of the pre-development condition (V2-yr, PRE) by more than 5%.  This can be expressed 

as: 

(V2-yr, POST / V2-yr, PRE)  <  1.05 

The post-development time of concentration (Tc) must also be managed such that: 

(Tc2-yr, POST / Tc2-yr, PRE)  <  1.05 (See Footnote 4) 

Site design, HSCs, LID BMPs, and treatment control BMPs will contribute to meeting 

hydromodification control requirements. The volume of runoff retained in LID BMPs serves to 

reduce V2-yr, POST and increase Tc2-yr, POST compared to post-developed conditions without 

stormwater controls.  

The LID and treatment control BMPs selected for the project should be evaluated using the 

hydrologic methods described in Appendix IV to evaluate the above criteria.  In order to 

achieve their intended function, hydromodification control BMPs must be able to accept runoff 

from sequential storm events.  Therefore, if BMPs draw down in greater than 48 hours, only the 

portion of the system volume that drains in 48 hours may be counted as retained for the 

purpose of hydromodification control volume matching calculations.  This is a simplified 

method of accounting for the recovery rate of BMPs that could be refined as part of a project-

specific hydrologic analysis. 

If the results indicate that HCOCs do not exist, then hydromodification control requirements do 
not apply.  The Project WQMP must document that HCOCs do not exist and provide all 
supporting calculations/documentation. 

http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppIV
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Figure 5.1. North Orange County Hydromodification Design Process 
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impact downstream erosion, sedimentation, or stream habitat.  For example, if a site is mapped 

as potentially having a HCOC, but the nearest susceptible channel segment is miles 

downstream, then the hydromodification impact due to developing the site may be that the 

project adds negligible amounts of flow to the tail ends of the receiving water's hydrograph and 

would not result in significant increase in peak flow or significant decrease time of 

concentration, rendering hydrologic impacts negligible  In this case, it would be appropriate to 

use a point of analysis located at the nearest susceptible channel for the geomorphically-based 

impact evaluation.  An analysis of the cumulative impacts from other developments that may 

occur concurrently or in the future may be required for projects as part of the CEQA process. 

The rigor of the hydrologic assessment documented in the Project WQMP should be 

commensurate to the magnitude of potential impacts.  If the project would clearly not have 

significant impacts on the nearest susceptible channel, then a relatively simple hydrologic 

analysis may be sufficient to demonstrate that HCOCs do not exist. 

If HCOCs still exist, then the project proceeds to the next step. 

5.3.2. Evaluate Additional On-site and Off-site Controls  

The Project WQMP should consider increasing the size of on-site and off-site controls to attempt 
to meet the volume- and time of concentration-matching criteria expressed in Section 5.3.1. 

If additional volume can be provided, the project should return to the system design phase and 
modify designs to add this volume. If additional volume cannot be provided, then the project 
proceeds to the next step. One could also consider multiple objectives that include HCOCs at 
the outset of the overall design process to reduce the need for design iterations. 

5.3.3. Site Specific Evaluation of In-stream Control Options 

A site specific evaluation may be conducted to determine whether opportunity exists to 
mitigate potential impacts through in-stream controls.  The site specific evaluation may find 
that in-stream controls can be feasibly implemented in combination with on-site and regional 
controls such that the project will not adversely impact downstream erosion, sedimentation, or 
stream habitat. If this finding is made, in-stream controls may be designed and included in the 
Project WQMP along with documentation demonstrating that the project and proposed system 
will not adversely impact downstream erosion, sedimentation, or stream habitat.  This 
approach, including its effectiveness in addressing HCOCs and  the environmental impacts of 
any in-stream controls must be analyzed by the local jurisdiction pursuant to CEQA and the 
necessary permits from regulatory agencies must be obtained. The use of instream controls is 
generally more applicable as part of a watershed-based plan that for a single development 
project. 
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5.3.4. Provide Peak Design for Peak Matching 

Where the Project WQMP documents that the excess runoff volume from the 2-yr runoff event 

cannot feasibly be retained, the project must implement on-site or regional hydromodification 

controls to: 

 Retain the excess volume from the 2-yr runoff event to the MEP. 

 Reduce post-development runoff 2-yr peak flow rate to no greater than 110% of the pre-

development runoff 2-yr peak flow rate.  

Hydrologic calculations demonstrating satisfaction of peak matching criteria should be based 
on methods described in Appendix IV. If the system as proposed cannot satisfy this criterion, 
the project must return to the system design phase and make the changes necessary such that 
this criterion is met.  

5.4. System Design to Address HCOCs in South Orange County 

A separate guidance document and BMP sizing tool has been prepared for implementation of 
the Interim Hydromodification Control Criteria in the South Orange County Permit:  Technical 
Guidance Document For The South Orange County Hydromodification Control BMP Sizing Tool 
(provided in Appendix V). A Hydromodification Management Plan will be available for South 
Orange County in December 2011. 

5.5. Hydromodification Control BMPs 

5.5.1. On-Site / Distributed Controls 

A variety of volume / flow management structural BMPs are available that utilize the following 

two basic principles:  

 Detain runoff and release it in a controlled way that either mimics pre-development 

flow rates and durations or reduces flow rates and durations to account for a reduction 

in sediment supply. 

 Manage excess runoff volumes through one or more of the following pathways: 

infiltration, ET, storage and use, discharge at a rate below the critical rate for adverse 

impact, or discharge downstream to a non-susceptible water body. 

 

Distributed facilities are small scale facilities, typically treating runoff from less than ten acres.  

These types of facilities include, but are not limited to, bioretention areas, permeable pavement, 

green roofs, cisterns, vegetated swales, and filter strips. These types of facilities will also help to 

achieve the LID performance standard. 

Design guidance for on-site controls LID BMPs and treatment control BMPs are provided in 
Section 4. 

http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppIV
http://www.ocwatersheds.com/Documents/OC_TGD_Appendices_5-19-11.pdf#AppV
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5.5.2. Detention/Retention Basins 

Detention/retention basins are stormwater management facilities that are designed to detain 

and infiltrate runoff from one or multiple projects or project areas. These basins are typically 

shallow with flat, vegetated bottoms. Detention/retention basins can be constructed by either 

excavating a depression or building a berm to create above ground storage, such that runoff can 

drain into the basin by gravity. Runoff is stored in the basin as well as in the pore spaces of the 

surface soils. Pretreatment BMPs such as swales, filter strips, and sedimentation forebays 

minimize fine sediment loading to the basins, thereby reducing maintenance frequencies.   

Detention/retention basins for hydromodification management incorporate outlet structures 

designed for flow duration control.  These basins can also be designed to support flood control 

and water quality treatment objectives in addition to hydromodification. If underlying soils are 

not suitable for infiltration, the basin may be designed for flow detention only, with alternative 

practices to manage increased volumes, such as storage and use, discharge at a rate below the 

critical rate for adverse impacts, or discharge to a non-susceptible water body. 

Detention/retention basins should be designed to receive flows from developed areas only, for 

both design optimization as well as to avoid intercepting coarse sediments from open spaces 

that should ideally be passed through to the stream channel.   Reduction in coarse sediment 

loads contributes to downstream channel instability. 

5.5.3. In-Stream Controls 

Hydromodification management can also be achieved by in-stream controls, including drop 

structures, bed and bank reinforcement, and grade control structures.   

5.5.3.1. Drop Structures 

Drop structures are designed to reduce the channel slope, thereby reducing the shear stresses 

generated by stream flows.  These controls can be incorporated as natural appearing rock 

structures with a step-pool design which allows drop energy to be dissipated in the pools while 

providing a reduced longitudinal slope between structures. 

5.5.3.2. Grade Control Structures 

Grade control structures are designed to maintain the existing channel slope while allowing for 

minor amounts of local scour.  These control measures are often buried and would entail a 

narrow trench across the width of the stream backfilled with concrete or similar material, as 

well as the creation of a “plunge pool” feature on the downstream side of the sill by placing 

boulders and vegetation.  A grade control option provides a reduced footprint and impact 

compared to drop structures, which are designed to alter the channel slope. 
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5.5.3.3. Bed and Bank Reinforcement 

Channel reinforcement serves to increase bed and bank resistance to stream flows. In addition 

to conventional techniques such as riprap and concrete, a number of vegetated approaches are 

increasingly utilized, including products such as vegetated reinforcement mats.  This 

technology provides erosion control with an open-weave material that stabilizes bed and bank 

surfaces and allows for re-establishment of native plants, which serves to further increase 

channel stability. 
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SECTION 6. SOURCE CONTROL MEASURES 

This section provides guidance on the selection and design of structural source control 

measures. 

6.1. Introduction 

Source Control BMPs reduce the potential for stormwater runoff and pollutants from coming 

into contact with one another. Source Control BMPs are defined as any administrative action, 

design of a structural facility, usage of alternative materials, and operation, maintenance, 

inspection, and compliance of an area to eliminate or reduce stormwater pollution. Each new 

development and significant redevelopment project is required to implement appropriate 

Source Control BMP(s) pursuant to Section 2.4.5 of the Model WQMP. 

Applicable Source Control BMPs (which includes subcategories of routine non-structural BMPs, 

routine structural BMPs and BMPs for individual categories/project features) are required to be 

incorporated into all new development and significant redevelopment projects regardless of 

their priority, including those identified in an applicable regional or watershed program, unless 

they do not apply due to the project characteristics. California Stormwater Quality Association 

(CASQA) BMP Fact Sheet numbers are included in parentheses where applicable. 

6.2. Non-Structural Measures 

N1 Education for Property Owners, Tenants and Occupants 

For developments with no Property Owners Association (POA) or with POAs of less than fifty 

(50) dwelling units, practical information materials will be provided to the first 

residents/occupants/tenants on general housekeeping practices that contribute to the 

protection of stormwater quality. These materials will be initially developed and provided to 

first residents/occupants/tenants by the developer. Thereafter such materials will be available 

through the Permittees‟ education program. Different materials for residential, office 

commercial, retail commercial, vehicle-related commercial and industrial uses will be 

developed. 

For developments with POA and residential projects of more than fifty (50) dwelling units, 

project conditions of approval will require that the POA periodically provide environmental 

awareness education materials, made available by the municipalities, to all of its members. 

Among other things, these materials will describe the use of chemicals (including household 

type) that should be limited to the property, with no discharge of wastes via hosing or other 

direct discharge to gutters, catch basins and storm drains.  Educational materials available from 

the County of Orange can be downloaded here: 

http://www.ocwatersheds.com/PublicEd/resources/default.aspx  

http://www.ocwatersheds.com/Documents/2011-05-19_Model_WQMP.pdf
http://www.ocwatersheds.com/PublicEd/resources/default.aspx
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N2 Activity Restrictions 

If a POA is formed, conditions, covenants and restrictions (CCRs) must be prepared by the 

developer for the purpose of surface water quality protection. An example would be not 

allowing car washing outside of established community car wash areas in multi-unit complexes. 

Alternatively, use restrictions may be developed by a building operator through lease terms, 

etc. These restrictions must be included in the Project WQMP. 

N3 (SC-73) Common Area Landscape Management 

Identify on-going landscape maintenance requirements that are consistent with those in the 
County Water Conservation Resolution (or city equivalent) that include fertilizer and/or 
pesticide usage consistent with Management Guidelines for Use of Fertilizers (DAMP Section 
5.5). Statements regarding the specific applicable guidelines must be included in the Project 
WQMP. 

N4 BMP Maintenance 

The Project WQMP shall identify responsibility for implementation of each non-structural BMP 
and scheduled cleaning and/or maintenance of all structural BMP facilities. 

N5 Title 22 CCR Compliance 

Compliance with Title 22 of the California Code of Regulations (CCR) and relevant sections of 
the California Health & Safety Code regarding hazardous waste management is enforced by 
County Environmental Health on behalf of the State. The Project WQMP must describe how the 
development will comply with the applicable hazardous waste management section(s) of Title 
22. 

N6 Local Water Quality Permit Compliance 

The Permittees, under the Water Quality Ordinance, may issue permits to ensure clean 
stormwater discharges from fuel dispensing areas and other areas of concern to public 
properties. 

N7 (SC-11) Spill Contingency Plan 

A Spill Contingency Plan is prepared by building operator  or occupants for use by specified 
types of building or suite occupancies.  The Spill Contingency Plan describes how the occupants 
will prepare for and respond to spills of hazardous materials.  Plans typically describe 
stockpiling of cleanup materials, notification of responsible agencies, disposal of cleanup 
materials, documentation, etc. 

N8 Underground Storage Tank Compliance 

Compliance with State regulations dealing with underground storage tanks, enforced by 
County Environmental Health on behalf of State. 
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N9 Hazardous Materials Disclosure Compliance 

Compliance with Permittee ordinances typically enforced by respective fire protection agencies 
for the management of hazardous materials. The Orange County, health care agencies, and/or 
other appropriate agencies (i.e., Department of Toxics Substances Control) are typically 
responsible for enforcing hazardous materials and hazardous waste handling and disposal 
regulations. 

N10 Uniform Fire Code Implementation 

Compliance with Article 80 of the Uniform Fire Code enforced by fire protection agency. 

N11 (SC-60) Common Area Litter Control 

For industrial/commercial developments and for developments with POAs, the owner/POA 
should be required to implement trash management and litter control procedures in the 
common areas aimed at reducing pollution of drainage water. The owner/POA may contract 
with their landscape maintenance firms to provide this service during regularly scheduled 
maintenance, which should consist of litter patrol, emptying of trash receptacles in common 
areas, and noting trash disposal violations by tenants/homeowners or businesses and reporting 
the violations to the owner/POA for investigation. 

N12 Employee Training 

Education program (see N1) as it would apply to future employees of individual businesses. 
Developer either prepares manual(s) for initial purchasers of business site or for development 
that is constructed for an unspecified use makes commitment on behalf of POA or future 
business owner to prepare. An example would be training on the proper storage and use of 
fertilizers and pesticides, or training on the implementation of hazardous spill contingency 
plans. 

N13 (SD-31) Housekeeping of Loading Docks 

Loading docks typically found at large retail and warehouse-type commercial and industrial 
facilities should be kept in a clean and orderly condition through a regular program of 
sweeping and litter control and immediate cleanup of spills and broken containers. Cleanup 
procedures should minimize or eliminate the use of water if plumed to the storm sewer. If wash 
water is used, it must be disposed of in an approved manner and not discharged to the storm 
drain system. If there are no other alternatives, discharge of non-stormwater flow to the sanitary 
sewer  must be at an acceptable discharge point such as a cleanout, oil/water separator, grease 
interceptor, or industrial sewer connection.  All sewer discharges shall be in accordance with 
the Orange County Sanitation District‟s Wastewater Discharge Regulations and/or Washwater 
Disposal Guidelines. 

. 
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N14 (SC-74) Common Area Catch Basin Inspection 

For industrial/commercial developments and for developments with privately maintained 
drainage systems, the owner is required to have at least 80 percent of drainage facilities 
inspected, cleaned and maintained on an annual basis with 100 percent of the facilities included 
in a two-year period. Cleaning should take place in the late summer/early fall prior to the start 
of the rainy season. Drainage facilities include catch basins (storm drain inlets) detention basins, 
retention basins, sediment basins, open drainage channels and lift stations. Records should be 
kept to document the annual maintenance. 

N15 (SC-43, SC-70)  Street Sweeping Private Streets and Parking Lots 

Streets and parking lots are required to be swept prior to the storm season, in late summer or 
early fall, prior to the start of the rainy season or equivalent as required by the governing 
jurisdiction.  

N16 (SD-30, SC-20) Retail Gasoline Outlets 

Retail gasoline outlets (RGOs) are required to follow the guidelines of this TGD and Model 
WQMP and non-structural source control operations and maintenance BMPs shown in the 
CASQA Structural Source Control Fact Sheet SD-30, and Non-structural Source Control Fact 
Sheet (SC-20). 

Other Non-structural Measures for Public Agency Projects 

As required by the Model WQMP other non-structural measures shall be implemented and 
included in the Project WQMP as applicable for new public agency Priority Projects as 
described in the Municipal Activity fact sheets 
http://www.ocwatersheds.com/MunicipalActivities.aspx.   These include BMPs FF-1 through 
FF-13 for Fixed Facilities and DF-1 for Drainage Facilities. These are listed in Section 6.4, below. 

6.3. Structural Measures 

The following measures are applicable to all project types. CASQA BMP Fact Sheet numbers are 

included in parentheses where applicable; these fact sheets provide further detail on these 

BMPs. 

S1 (SD-13)  Provide Storm Drain System Stenciling and Signage 

Storm drain stencils are highly visible source control messages, typically placed directly 

adjacent to storm drain inlets. The stencils contain a brief statement that prohibits the dumping 

of improper materials into the municipal storm drain system. Graphical icons, either illustrating 

anti-dumping symbols or images of receiving water fauna, are effective supplements to the anti-

dumping message. Stencils and signs alert the public to the destination of pollutants discharged 

into stormwater. The following requirements should be included in the project design and 

shown on the project plans: 

http://www.ocwatersheds.com/MunicipalActivities.aspx
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1. Provide stenciling or labeling of all storm drain inlets and catch basins, constructed or 

modified, within the project area with prohibitive language (such as: “NO DUMPING-

DRAINS TO OCEAN”) and/or graphical icons to discourage illegal dumping. 

2. Post signs and prohibitive language and/or graphical icons, which prohibit illegal 

dumping at public access points along channels and creeks within the project area. 

3. Maintain legibility of stencils and signs. 

 

See CASQA Stormwater Handbook BMP Fact Sheet SD-13 for additional information.  

S2  (SD-34)  Design Outdoor Hazardous Material Storage Areas to Reduce 

Pollutant Introduction 

Improper storage of materials outdoors may increase the potential for toxic compounds, oil and 

grease, fuels, solvents, coolants, wastes, heavy metals, nutrients, suspended solids, and other 

pollutants to enter the municipal storm drain system. Where the plan of development includes 

outdoor areas for storage of hazardous materials that may contribute pollutants to the 

municipal storm drain system, or include transfer areas where incidental spills often occur, the 

following stormwater BMPs are required: 

1. Hazardous materials with the potential to contaminate urban runoff shall either be: (1) 

placed in an enclosure such as, but not limited to, a cabinet, shed, or similar structure 

that prevents contact with storm water or spillage to the municipal storm drain system; 

or (2) protected by secondary containment structures (not double wall containers) such 

as berms, dikes, or curbs. 

2. The storage area shall be paved and sufficiently impervious to contain leaks and spills. 

3. The storage area shall have a roof or awning to minimize direct precipitation and 

collection of stormwater within the secondary containment area. 

4. Any stormwater retained within the containment structure must not be discharged to 

the street or storm drain system. 

5. Location(s) of installations of where these preventative measures will be employed must 

be included on the map or plans identifying BMPs. 

 

See CASQA Stormwater Handbook Section 3.2.6 and BMP Fact Sheet SD-34 for additional 
information.  

S3 (SD-32) Design Trash Enclosures to Reduce Pollutant Introduction 

Design trash storage areas to reduce pollutant introduction. All trash container areas shall meet 

the following requirements (limited exclusion: detached residential homes): 

1. Paved with an impervious surface, designed not to allow run-on from adjoining areas, 

designed to divert drainage from adjoining roofs and pavements diverted around the 

area, screened or walled to prevent off-site transport of trash; and 

2. Provide solid roof or awning to prevent direct precipitation. 
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Connection of trash area drains to the municipal storm drain system is prohibited. 

Potential conflicts with fire code and garbage hauling activities should be considered in 
implementing this source control. 

See CASQA Stormwater Handbook Section 3.2.9 and BMP Fact Sheet SD-32 for additional 

information.  

S4 (SD-12)  Use Efficient Irrigation Systems and Landscape Design 

Projects shall design the timing and application methods of irrigation water to minimize the 

runoff of excess irrigation water into the municipal storm drain system. (Limited exclusion: 
detached residential homes.) The following methods to reduce excessive irrigation runoff shall 

be considered, and incorporated on common areas of development and other areas where 

determined applicable and feasible by the Permittee: 

1. Employing rain shutoff devices to prevent irrigation after precipitation. 

2. Designing irrigation systems to each landscape area‟s specific water requirements. 

3. Using flow reducers or shutoff valves triggered by a pressure drop to control water loss 
in the event of broken sprinkler heads or lines. 

4. Implementing landscape plan consistent with County Water Conservation Resolution or 

city equivalent, which may include provision of water sensors, programmable irrigation 
times (for short cycles), etc. 

5. The timing and application methods of irrigation water shall be designed to minimize 

the runoff of excess irrigation water into the municipal storm drain system. 
6. Employing other comparable, equally effective, methods to reduce irrigation water 

runoff. 

7. Group plants with similar water requirements in order to reduce excess irrigation runoff 
and promote surface filtration. Choose plants with low irrigation requirements (for 

example, native or drought tolerant species). Consider other design features, such as: 

 Use mulches (such as wood chips or shredded wood products) in planter areas 

without ground cover to minimize sediment in runoff. 

 Install appropriate plant materials for the location, in accordance with amount of 

sunlight and climate, and use native plant material where possible and/or as 

recommended by the landscape architect. 

 Leave a vegetative barrier along the property boundary and interior 

watercourses, to act as a pollutant filter, where appropriate and feasible. 

 Choose plants that minimize or eliminate the use of fertilizer or pesticides to 

sustain growth. 

 

Irrigation practices shall comply with local and statewide ordinances related to irrigation 

efficiency.  

S5  Protect Slopes and Channels 
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Projects shall protect slopes and channels as described in Section 3.4 of this TGD. 

S6 (SD-31)  Loading Dock Areas 

Loading /unloading dock areas shall include the following: 

1. Cover loading dock areas, or design drainage to preclude run-on and runoff, unless the 

material loaded and unloaded at the docks does not have potential to contribute to 

stormwater pollution, and this use is ensured for the life of the facility. 
2. Direct connections to the municipal storm drain system from below grade loading docks 

(truck wells) or similar structures are prohibited. Stormwater can be discharged through 

a permitted connection to the storm drain system with a treatment control BMP 
applicable to the use. 

3. Other comparable and equally effective features that prevent unpermitted discharges to 

the municipal storm drain system. 
4. Housekeeping of loading docks shall be consistent with N13. 

 

See CASQA Stormwater Handbook Section 3.2.8 for additional information.   

S7 (SD-31) Maintenance Bays 

Maintenance bays shall include the following: 

1. Repair/maintenance bays shall be indoors; or, designed to preclude urban run-on and 

runoff in an equally effective manner. 

2. Design a repair/maintenance bay drainage system to capture all wash water, leaks and 

spills. Provide impermeable berms, drop inlets, trench catch basins, or overflow 

containment structures around repair bays to prevent spilled materials and wash-down 

waters from entering the storm drain system. Connect drains to a sump for collection 

and disposal. Direct connection of the repair/maintenance bays to the municipal storm 

drain system is prohibited. If there are no other alternatives, discharge of non-

stormwater flow to the sanitary sewer may be considered only if allowed by the local 

sewerage agency through permitted connection. 

Other features which are comparable and equally effective that prevent discharges to the 

municipal storm drain system without appropriate permits. 

See CASQA Stormwater Handbook Fact Sheet SD-31 for additional information. 

S8 (SD-33) Vehicle Wash Areas 

Projects that include areas for washing /steam cleaning of vehicles shall use the following: 

1. Self-contained or covered with a roof or overhang. 

2. Equipped with a wash racks, and with the prior approval of the sewerage agency (Note: 

Discharge monitoring may be required by the sewerage agency). 

3. Equipped with a clarifier or other pretreatment facility. 
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4. If there are no other alternatives, discharge of non-stormwater flow to the sanitary sewer 

may be considered only allowed by the local sewerage agency through permitted 

connection. Alternately, non-storm water discharges may require a separate NPDES 

permit in order to discharge to the MS4.  Some local jurisdictions also have permitting 

systems in place for these situations. 

5. Other features which are comparable and equally effective that prevent unpermitted 

discharges, to the municipal storm drain system. 

See CASQA Stormwater Handbook Sections 3.2.7 and 3.2.10 and Fact Sheet SD-33 for additional 

information. 

S9  (SD-36) Outdoor Processing Areas 

Outdoor process equipment operations, such as rock grinding or crushing, painting or coating, 

grinding or sanding, degreasing or parts cleaning, landfills, waste piles, and wastewater and 

solid waste handling, treatment, and disposal, and other operations determined to be a 

potential threat to water quality by the Permittee shall adhere to the following requirements. 

1. Cover or enclose areas that would be the sources of pollutants; or, slope the area toward 

a sump that will provide infiltration or evaporation with no discharge; or, if there are no 

other alternatives, discharge of non-stormwater flow to the sanitary sewer may be 

considered only allowed by the local sewerage agency through permitted connection.  

2. Grade or berm area to prevent run-on from surrounding areas. 

3. Installation of storm drains in areas of equipment repair is prohibited. 

4. Other features which are comparable or equally effective that prevent unpermitted 

discharges to the municipal storm drain system. 

5. Where wet material processing occurs (e.g. Electroplating), secondary containment 

structures (not double wall containers) shall be provided to hold spills resulting from 

accidents, leaking tanks or equipment, or any other unplanned releases (Note: If these 

are plumbed to the sanitary sewer, the structures and plumbing shall be in accordance 

with Section 7.II - 8, Attachment D, and with the prior approval of the sewerage agency). 

Design of secondary containment structures shall be consistent with “Design of Outdoor 

Material Storage Areas to Reduce Pollutant Introduction”. 

Some of these land uses (e.g. landfills, waste piles, wastewater and solid waste handling, 
treatment and disposal) may be subject to other permits including Phase I Industrial Permits 
that may require additional BMPs. 

See CASQA Stormwater Handbook Section 3.2.5 for additional information. 

S10  Equipment Wash Areas 

 

Outdoor equipment/accessory washing and steam cleaning activities shall use the following:  

1. Be self-contained or covered with a roof or overhang.  
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2. Design an equipment wash area drainage system to capture all wash water. Provide 
impermeable berms, drop inlets, trench catch basins, or overflow containment structures 
around equipment wash areas to prevent wash -down waters from entering the storm 
drain system. Connect drains to a sump for collection and disposal. Discharge from 
equipment wash areas to the municipal storm drain system is prohibited. If there are no 
other alternatives, discharge of non-stormwater flow to the sanitary sewer may be 
considered, but only when allowed by the local sewerage agency through a permitted 
connection. 

3. Other comparable or equally effective features that prevent unpermitted discharges to 
the municipal storm drain system. 

S11 (SD-30) Fueling Areas 

Fuel dispensing areas shall contain the following: 

1. At a minimum, the fuel dispensing area must extend 6.5 feet (2.0 meters) from the corner 

of each fuel dispenser, or the length at which the hose and nozzle assembly may be 

operated plus 1 foot (0.3 meter), whichever is less. 

2. The fuel dispensing area shall be paved with Portland cement concrete (or equivalent 

smooth impervious surface). The use of asphalt concrete shall be prohibited. 

3. The fuel dispensing area shall have an appropriate slope (2% - 4%) to prevent ponding, 

and must be separated from the rest of the site by a grade break that prevents run-on of 

stormwater. 

4. An overhanging roof structure or canopy shall be provided. The cover‟s minimum 

dimensions must be equal to or greater than the area of the fuel dispensing area in the 

first item above. The cover must not drain onto the fuel dispensing area and the 

downspouts must be routed to prevent drainage across the fueling area. The fueling area 

shall drain to the project‟s Treatment Control BMP(s) prior to discharging to the 

municipal storm drain system. 

See CASQA Stormwater Handbook Section 3.2.11 and BMP Fact Sheet SD-30 for additional 
information. 

S12 (SD-10) Site Design and Landscape Planning (Hillside Landscaping) 

Hillside areas that are disturbed by project development shall be landscaped with deep-rooted, 
drought tolerant plant species selected for erosion control, satisfactory to the local permitting 
authority. 

S13 Wash Water Controls for Food Preparation Areas 

Food establishments (per State Health & Safety Code 27520) shall have either contained areas or 
sinks, each with sanitary sewer connections for disposal of wash waters containing kitchen and 
food wastes. If located outside, the contained areas or sinks shall also be structurally covered to 
prevent entry of stormwater. Adequate signs shall be provided and appropriately placed stating 
the prohibition of discharging washwater to the storm drain system. 



TECHNICAL GUIDANCE DOCUMENT 

 

 6-10 May 19, 2011 

S14 Community Car Wash Racks 

In complexes larger than 100 dwelling units where car washing is allowed, a designated car 
wash area that does not drain to a storm drain system shall be provided for common usage. 
Wash waters from this area may be directed to the sanitary sewer (with the prior approval of 
the sewerage agency); to an engineered infiltration system; or to an equally effective alternative. 
Pre-treatment may also be required. 

6.4. Municipal Non-Structural Source Control Measures 

The following measures are applicable to fixed facility municipal projects such as maintenance 
yards, schools, and libraries.  Generally, these controls are more applicable to municipal projects 
than the fact sheets contained in Section 6.2, however other structural and nonstructural 
controls described in Section 6.2 and 6.3 shall be used where applicable. The links below 
contain the most recent versions of the Fixed Facility fact sheets, which can also be found at 
http://www.ocwatersheds.com/MunicipalActivities.aspx.    

 FF-1, Bay/Harbor Activities 

 FF-2, Building Maintenance and Repair 

 FF-3 Equipment Maintenance and Repair 

 FF-4, Fueling 

 FF-5, Landscape Maintenance 

 FF-6, Material Loading and Unloading 

 FF-7, Material Storage, Handling, and Disposal 

 FF-8, Minor Construction 

 FF-9, Parking Lot Maintenance 

 FF-10, Spill Prevention and Control 

 FF-11, Vehicle and Equipment Cleaning 

 FF-12, Vehicle and Equipment Storage 

 FF-13, Waste Handling and Disposal 

 

http://www.ocwatersheds.com/MunicipalActivities.aspx
http://www.ocwatersheds.com/Documents/2003_DAMP_FF_1123.pdf
http://www.ocwatersheds.com/Documents/2003_DAMP_FF_21.pdf
http://www.ocwatersheds.com/Documents/2003_DAMP_FF_312.pdf
http://www.ocwatersheds.com/Documents/2003_DAMP_FF_412.pdf
http://www.ocwatersheds.com/Documents/2003_DAMP_FF_51.pdf
http://www.ocwatersheds.com/Documents/2003_DAMP_FF_612.pdf
http://www.ocwatersheds.com/Documents/2003_DAMP_FF_71.pdf
http://www.ocwatersheds.com/Documents/2003_DAMP_FF_81.pdf
http://www.ocwatersheds.com/Documents/2003_DAMP_FF_91.pdf
http://www.ocwatersheds.com/Documents/2003_DAMP_FF_101.pdf
http://www.ocwatersheds.com/Documents/2003_DAMP_FF_1112.pdf
http://www.ocwatersheds.com/Documents/2003_DAMP_FF_1212.pdf
http://www.ocwatersheds.com/Documents/2003_DAMP_FF_13123.pdf
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SECTION 7. OPERATION AND MAINTENANCE PLANNING 

The sustained performance of BMPs over time depends on ongoing and proper maintenance. In 
order for this to occur, detailed operation and maintenance plans are needed that include 
specific maintenance activities and frequencies for each type of BMP. In addition, these should 
include indicators for assessing when “as needed” maintenance activities are required.  

Requirements for operations and maintenance (O&M) planning are described in Section 4.0 of 
the Model WQMP.  Maintenance agreements are one of the available tools described in this 
section.  

This section provides guidance for the components of an effective maintenance agreement and 
provides references to published BMP maintenance guidelines. 

7.1. How to Develop Maintenance Agreements 

Maintenance agreements can be an effective tool for ensuring long-term maintenance of on-site 
BMPs. The most important aspect of creating these maintenance agreements is to clearly define 
the responsibilities of each party entering into the agreement. Basic language that should be 
incorporated into an agreement includes the following: 

1. Performance of Routine Maintenance 

Local governments often find it easier to have a property owner perform all maintenance 
according to the requirements of a Design Manual. Other communities require that property 
owners do aesthetic maintenance (i.e., mowing, vegetation removal) and implement Pollution 
Prevention Plans, but elect to perform structural maintenance and sediment removal 
themselves. 

2. Maintenance Schedules 

Maintenance requirements may vary, but usually governments require that all BMP owners 
perform at least an annual inspection and document that the maintenance and repairs are 
performed. An annual report must then be submitted to the government, who will to perform 
an inspection of the facility at a frequency specified in the Permit.  

3. Inspection Requirements 

Local governments may obligate themselves to perform an annual inspection of a BMP, or may 
choose to inspect when deemed necessary instead. Local governments may also wish to include 
language allowing maintenance requirements to be increased if deemed necessary to ensure 
proper functioning of the BMP. 

4. Access to BMPs 

The agreement should grant permission to a local government or its authorized agent to enter 
onto property to inspect BMPs and in response to emergencies (i.e., flooding, etc.). If 
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deficiencies are noted, the government should then provide a copy of the inspection report to 
the property owner and provide a timeline for repair of these deficiencies. 

5. Failure to Maintain 

In the maintenance agreement, the government should repeat the steps available for addressing 
a failure to maintain situation. Language allowing access to BMPs cited as not properly 
maintained is essential, along with the right to charge any costs for repairs back to the property 
owner. The government may wish to include deadlines for repayment of maintenance costs, 
and provide for liens against property up to the cost of the maintenance plus interest. The 
relationship between failure to maintain BMPs and potential nuisance issues (vectors, etc.) 
should be considered in the development of maintenance agreements.   

6. Recording of the Maintenance Agreement 

An important aspect to the recording of the maintenance agreement is that the agreement be 
recorded into local deed records. This helps ensure that the maintenance agreement is bound to 
the property in perpetuity. 

Finally, some communities elect to include easement requirements into their maintenance 
agreements. While easement agreements are often secured through a separate legal agreement, 
recording public access easements for maintenance in a maintenance agreement reinforces a 
local government's right to enter and inspect a BMP. Examples of maintenance agreements 
include several available on the web at http://www.stormwatercenter.net/ 

7.2. How to Develop BMP Maintenance Activities 

This section provides general guidance for the development of BMP maintenance activities.  
The following three factors should be considered:  

 What maintenance activities are is needed based on BMP design features and operation?  

 How frequently should this maintenance be performed, and what conditions should 
trigger these activities? 

 Who are responsible for these activities?  

Detailed descriptions of BMP maintenance activities relevant to Southern California are 
provided in the Los Angeles County Stormwater BMP Operations and Maintenance Manual : 

http://dpw.lacounty.gov/DES/design_manuals/StormwaterBMPDesignandMaintenance.pdf 

The use of other references are allowed, however care should be taken in the use of published 
references to ensure that recommendations are appropriate for the Southern California climate.   

 

http://www.stormwatercenter.net/
http://dpw.lacounty.gov/DES/design_manuals/StormwaterBMPDesignandMaintenance.pdf
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APPENDIX III. HYDROLOGIC CALCULATIONS AND SIZING METHODS 

FOR LID BMPS 

III.1. Hydrologic Methods for Design Capture Storm 

This section describes the hydrologic methods that shall be used to compute the design runoff 

volume or flowrate resulting from a given precipitation depth or intensity and a given 

imperviousness fraction. These methods are applicable to the Design Capture Storm (85th 

percentile, 24-hour) as well as the water quality design storm and water quality design 

intensity. These methods are not applicable for hydrologic analysis of the 2-year design storm. 

III.1.1. Simple Method Runoff Coefficient for Volume-Based BMP Sizing 

This hydrologic method shall be used to calculate the runoff volume associated with LID and 

water quality design storms.  The runoff volume shall be calculated as: 

V = C × d × A × 43560 sf/ac × 1/12 in/ft     Equation III.1 

Where: 

V = runoff volume during the design storm event, cu-ft 

C = runoff coefficient = (0.75 × imp + 0.15) 

imp = impervious fraction of drainage area (ranges from 0 to 1) 

d = storm depth (inches) 

A = tributary area (acres) 

 

Note: the tributary area includes the portions of the drainage area within the project and any 

run-on from off-site areas that comingles with project runoff.  

An example of this calculation is provided in Example III.1. This method shall not be used for 

calculating the runoff volume from the 2-year design storm. 
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Example III.1: Design Runoff Volume Calculation using Simple Runoff Coefficient Method 

Given: 

 A drainage area consists of a 1 acre building roof surrounded by 0.25 acres of landscaping (80 

percent composite imperviousness) 

 The design capture storm depth is 0.75 inches . 

Required:   

 Find the DCV 

Result:  

1) From Equation I.1:   V = C × d × A × 43560 sf/ac × 1/12 in/ft 

2) C = (0.8×0.75 + 0.15) = 0.75  

3) A = 1.25 ac 

4) d =  0.75 inches 

5) V = 0.75 × 0.75 in × 1.25 ac × 43560 sf/ac × 1/12 in/ft = 2,550 cu-ft 

 

In some BMP sizing calculations, it is necessary to “back-calculate” the design storm depth 

based on the runoff volume and a description of the watershed. The design storm depth can be 

calculated by rearranging Equation 2.1 above: 

 d = V × 12 in/ft/[C × A × 43560 sf/ac]      Equation III.2 

Any subtraction from the designs storm depth claimed in Section III.1.3 to account for HSCs 

should be added to the back-computed design storm depth after this calculation.  Example III.2 

illustrates how a given volume of stormwater would be translated to an equivalent storm depth.  
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Example III.2: Back-computing Storm Depth from Runoff Volume 

Given: 

 A drainage area consists of a 1 acre building roof surrounded by 0.25 acres of landscaping (80 

percent composite imperviousness) 

 An LID BMP with 1,200 cu-ft of storage is provided. 

Required:   

 What is the equivalent design storm corresponding to this BMP volume? 

Result:  

1) From Equation 2.2:   d = V × 12 in/ft/[C × A × 43560 sf/ac] 

2) V = 1,200 cu-ft (given) 

3) C = (0.8×0.75 + 0.15) = 0.75  

4) A = 1.25 ac 

5) d = 1,200 cu-ft × 12 in/ft / [ 0.75 × 1.25 ac × 43560 sf/ac ] =  0.35 inches 

 

III.1.2. Simple Method Runoff Coefficient for Flow-based BMP Sizing 

This hydrologic method shall be used to calculate the runoff flowrate associated with a water 

quality design storm intensity. Design flow calculations for flow-based BMPs should be 

calculated as: 

Q = C × i × A         Equation III.3 

Where: 

Q = design flowrate, cfs 

C = runoff coefficient = (0.75 × imp + 0.15) 

imp = impervious fraction of drainage area (ranges from 0 to 1) 

i = design intensity (inches) 

A = tributary area (acres) 

 

Note: the tributary area includes the portions of the drainage area within the project and any 

run-on from off-site areas that comingles with project runoff.  

III.1.3. Sizing and Accounting for Hydrologic Source Controls (HSCs) 

The effects of HSCs are accounted for in hydrologic calculations as an adjustment to the storm 

depth used in the calculations described above. Adjustments to design storm depth are based 

on the type and magnitude of HSCs employed for the drainage area.  This section provides 
guidance for both elements of this calculation. 
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Worksheet A: Hydrologic Source Control Calculation Form 

 Drainage area ID    

 Total drainage area  acres  

Total drainage area Impervious Area (IAtotal)  acres  

     

HSC ID 

HSC Type/ Description/ 

Reference BMP Fact Sheet 

Effect of 

individual HSCi 

per criteria in 

BMP Fact 

Sheets (XIV.1) 

(dHSCi)
1
 

Impervious Area 

Tributary to HSCi 

(IAi) di × IAi 

     

     

     

     

     

     

     

     

     

     

     

 Box 1: ∑ di × IAi =  

 Box 2: IAtotal =  

 [Box 1]/[Box 2]:   dHSC total =  

  
Percent Capture Provided by HSCs 

(Table III.1) 
 

1 - For HSCs meeting criteria to be considered self-retaining, enter the DCV for the project. 
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EIATA = Effective Irrigated Area to Tributary Area ratio (ac/ac) 

LA = landscape area irrigated with harvested water, sq-ft 

KL = Area-weighted landscape coefficient (see guidance and references in Appendix 

X.2.5.2) 

IE = irrigation efficiency (assume 0.90) 

 

Figure III.4 presents a relationship between design intensity, catchment time of concentration, 

and capture efficiency for off-line, flow-based BMPs. The relationships are developed based on 

analysis of hourly and 5-minute precipitation data as described in per methods described in 

Appendix III.6 and can be used in a variety of ways for design calculations as described in the 

following sections. It is applicable across Orange County. 

.
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Figure III.1. Design Capture Rainfall Zones in Orange County  

 

See Exhibit XVI.1 
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Figure III.2. Capture Efficiency Nomograph for Constant Drawdown Systems in Orange County 
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Figure III.3. Capture Efficiency Nomograph for Harvest and Use Systems with Irrigation Demand in Orange County  
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III.3. Approved Methods for Calculating the LID Design Capture Volume 

This section describes approved methods for calculating LID DCV. 

III.3.1. Simple Design Capture Volume Sizing Method 

This section describes the simplest method of sizing volume-based BMPs to manage the DCV. It 

may result in BMPs that achieve greater than 80 percent capture, therefore may be somewhat 

oversized to meet minimum performance criteria. This would result where the DCV can draw 

down in less than 48 hours. If the size of the BMP that results from this method is impracticable 

because it is oversized, the Capture Efficiency Method for Volume-Based, Constant Drawdown 

BMPs (Appendix III.3.2) is recommended.  

Stepwise Instructions: 

1) Look up the design capture storm depth from Figure III.1.  

2) Compute the DCV using the approved hydrologic methods described in Sections III.1 

accounting for HSCs implemented upstream. 

3) Design BMP(s) to ensure that the DCV is fully retained (i.e., no surface discharge during 

the design event) and the stored volume draws down in no longer than 48 hours.  

 

Treatment control performance criteria are fully met where this method is used. 

Example III.5: Computing DCV using Simple Method 

Given: 

 Redevelopment project, 85th percentile, 24-hr storm depth = 0.85 inches 

 Drainage Area = 1.5 acres 

 Imperviousness = 80% 

 Effective retention depth of HSCs (dHSC) = 0.2 inches 

 Design infiltration rate = 0.5 in/hr 

Required:   

 Determine LID DCV by Simple Method and check that this volume can be drawn down in less 

than or equal to 48 hours 

Solution: 

1) Design capture storm depth = 0.85 inches from Figure III.1. 

2) Design capture storm depth, less HSCs = 0.85 inches – 0.2 inches = 0.65 inches 

3) DCV  = 1.5 ac × (0.8*0.75 + 0.15) × (0.65 inches) * 43,560 sf/ac × 1/12 in/ft = 2,650 cu-ft  

4) Design BMP to provide remaining DCV and ensure ≤ 48 hour drawdown.   
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III.3.2. Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs  

This section describes the recommended method of sizing volume-based BMPs to achieve the 80 

percent capture performance criterion. This method has a number of potential applications in 

the Project WQMP preparation process, including: 

 Use this method where a BMP can draw down in less than 48 hours and it is desired to 
demonstrate that 80 percent capture can be achieved using a BMP volume smaller than 
the DCV. 

 Use this method to determine how much volume (greater than the DCV) must be 
provided to achieve 80 percent capture when the drawdown time of the BMP exceeds 
48 hours. 

 Use this method to determine how much volume should be provided to achieve 80 
percent capture where upstream BMP(s) have achieved some capture, but have not 
achieved 80 percent capture.  

By nature, this is an iterative process that requires some initial assumptions about BMP design 

parameters and subsequent confirmation that these assumptions are valid. For example sizing 
calculations depend on the assumed drawdown time, which depends on BMP depth, which 

may in turn need to be adjusted to provide the required volume within the allowable footprint. 

In general, the selection of reasonable BMP design parameters in the first iteration will result in 
minimal required additional iterations. 

This method is only suitable for volumetric BMPs that have a drawdown rate can be 

approximated as constant throughout the year or over the wet season.  For these BMPs, 
Figure III.2 should be used with the instructions below.  For flow-based BMPs, Section III.4.3 

should be used. 

Stepwise Instructions: 

1. Look up the 85th percentile, 24-hour storm depth for the project site from Figure III.1. 

2. Estimate the drawdown time of the proposed BMP.  See the applicable BMP Fact Sheet 

for specific guidance on how to convert BMP geometry to estimated drawdown time. 

On Figure III.2, locate where the line corresponding to the estimated drawdown time 

intersects with 80 percent capture. Pivot to the X axis and read the fraction of the DCV 

that needs to be provided in the BMP. This is referred to as X1.  

3. Determine the capture efficiency achieved upstream of the BMP and trace a horizontal 

line on Figure III.2 corresponding to this value. Upstream capture would result from 

HSCs or upstream LID BMPs. 

4. Find where the line traced in (3) intersects with the drawdown time estimated in (2).  

Pivot and read down to the horizontal axis to yield the fraction of the DCV already 

provided by upstream HSCs and BMPs.  This is referred to as X2.   

5. Subtract X2 from X1 to determine the fraction of the design volume that must be 

provided to achieve 80 percent capture.  
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III.6. Technical Basis for Capture Efficiency-based Performance Criterion 

The purpose of this section is to provide the technical basis for the capture efficiency-based 

expression of the DCV used in throughout the Technical Guidance Document (TGD) and the 

calculation methods described in the sections above.  

III.6.1. Introduction 

Every stormwater BMP can be conceptualized as having a storage volume and a treatment rate, 

in various proportions. Both are important in the long-term performance of the BMP under a 

range of actual storm patterns, depths, and inter-event times.  Long-term performance is 

measured by the operation of a BMP over the course of multiple years, and provides a more 

complete metric than the performance of a BMP during a single event, which does not take into 

account antecedent conditions, including multiple storms arriving in short timeframes. A BMP 

that draws down more quickly would be expected to capture a greater fraction of overall runoff 

(i.e. long-term runoff) than an identically sized BMP that draws down more slowly.  This is 

because storage is made available more quickly, so subsequent storms are more likely to be 

captured by the BMP. In contrast a BMP with a long drawdown time would stay mostly full, 

after initial filling, during throughout periods of sequential storms. The volume in the BMP that 

draws down more quickly is more “valuable” in terms of long term performance than the 

volume in the one that draws down more slowly.  In the case of flow-based BMPs, the storage 

volume is typically not substantial, however it is recognized that flow-based BMPs can achieve 

high long term capture efficiencies by treating stormwater essentially as it arrives. A method is 

needed to relate the long-term performance of BMPs to their design attributes so that a common 

grounds for comparison and “addition” of the benefit of different BMPs is possible.   

The permit definition of the LID DCV does not specify a drawdown time, therefore the 

definition is not a complete indicator of a BMP's level of performance.  An accompanying 

performance-based expression of the LID sizing standard is essential to ensure uniformity of 

performance across a broad range of BMPs and helps prevents LID BMP designs from being 

used that would not be effective.  

III.6.2. Development of Capture Efficiency-based Performance Criterion 

An evaluation of the relationships between BMP design parameters and expected long term 

capture efficiency has been conducted to address the needs identified above. Relationships have 

been developed through a simplified continuous simulation analysis of precipitation, runoff, 

and routing, that relate BMP design volume and storage recovery rate (i.e., drawdown time) to 

an estimated long term level of performance.  

Based on these relationships, it has been demonstrated that a BMP sized for the runoff volume 

from the 85th percentile, 24-hour storm event (i.e., the DCV), which draws down in 48 hours is 

capable of managing approximately 80 percent of the average annual. There is long precedent 



TECHNICAL GUIDANCE DOCUMENT APPENDICES 

 III-37 May 19, 2011 

for the assumption that BMPs should draw down in approximately 48 hours, and there is also 

long precedent for 80 percent capture of average annual runoff as approximately the point at 

which larger BMPs provide decreasing capture efficiency benefit (also known as the “knee of 

the curve”) for BMP sizing.  The characteristic shape of the plot of capture efficiency versus 

storage volume (Figure III.2) illustrates this concept. 

As such, this equivalency (between the DCV drawing down in 48 hours and 80 percent capture) 

has been utilized to fill three needed roles in this TGD: 1) provide a common currency between 

volume-based BMPs with a wide range of drawdown rates, 2) provide a means of unifying the 

sizing of volume-based and flow-based BMPs to allow different types of BMPs to be added as 

part of a treatment train, and 3) allow flexibility in the design of BMPs while ensuring consistent 

performance.   

III.6.3. Modeling Methodology 

The USEPA Stormwater Management Model Version 5.0 (SWMM5.0) was used to simulate the 

long term average capture efficiency for a range of general BMP design configurations over 22 

years of historic hourly precipitation records at the CIMIS Irvine weather station (#75).  SWMM 

was selected for this analysis as it is a relatively simple, open source, continuous simulation 

model that has well-demonstrated capability for simulation of rainfall-runoff processes in urban 

environments and simulating transient storage mechanisms in BMPs.  A relatively simple 

representation of BMPs was used to develop the general relationships that conceptualized all 

BMPs with a simple storage volume and treatment rate. While this representation does not 

account for the nuances of BMP designs, it is appropriate to develop programmatic sizing 

factors.  Assumed SWMM input parameters are provided in Table III.2.  Sensitivity analyses 

demonstrated that the only inputs with significant sensitivity within typical input ranges were 

the precipitation and ET inputs and the BMP configurations. These were selected to be 

representative of Orange County, and results are interpreted to allow scaling across the rainfall 

zones of the County.  



TECHNICAL GUIDANCE DOCUMENT APPENDICES 

 III-38 May 19, 2011 

Table III.2: SWMM Simulation Input Parameters 

SWMM Parameters Units Values 

Period of Simulation years 22 yrs  (10/01/1987 to 10/01/2009) 

Wet time step seconds 600 

Wet/dry time step seconds 600 

Dry time step seconds 14,400 

Precipitation inches 
Hourly precipitation data from CIMIS Irvine Gage (#75)  

279 inches total in period of record 

Impervious Manning‟s n  0.012 

Hypothetical drainage area  acres 1 

Shape  Rectangular, 250 ft flow path length  

Impervious fraction modeled  100%  

Slope ft/ft 0.05 

Evaporation inches 
Daily ET data from CIMIS Irvine Gage (#75)  1092 inches 

reference ETo total in period of record 

Depression storage, impervious   inches 
0.02, based on Table 5-14 in SWMM manual (James and 

James, 2000) 

Runoff coefficient used to 

convert precipitation depth to 

design volume 

unitless 0.90 

Design capture storm depth (85
th
 

percentile, 24-hour depth) 

calculated from Irvine Gage  

inches 0.95  

BMP Storage Volume cu-ft 

Varied over continuous range as discrete multipliers on 

design capture storm depth.   

Volume at 1.0 × DCV = 0.95 inches × 0.9 × 43,560 sq-ft 

× (1 ft/12 inches) = 3,100 cu-ft 

Drawdown Rate cfs 

Varied over continuous range to represent discrete 

drawdown times.  Q (cfs) = V(cu-ft) / Drawdown time (s) 

Drawdown rate @ 1.0 × DCV @ 48 hour drawdown time 

= 3,100 cu-ft / (48 hr × 3600 s/hr) = 0.018 cfs 

 

III.6.4. Detailed Results and Findings 

The resulting average annual capture efficiency (i.e., the fraction of average annual runoff that is 

captured and not immediately bypassed by the BMP) was extracted from model results for each 

model. The assumed impervious fraction of 100 percent is not important for this analysis 

because both runoff volume and modeled BMP volume have approximately linear dependency 

on impervious fraction.  

Because this analysis was done at one location in the County, a method is needed to scale these 

results to different precipitation zones.  Areas with larger design capture storm depths (85th 

percentile, 24-hour depth) should theoretically require larger BMPs for an identical 

configuration of tributary area and drawdown time. An analysis of several gages in Southern 
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continuous simulation hydrologic model, and thus cannot be used to meet the South Orange 

County permit area hydromodification control criteria. 

IV.1. Hydrologic Method for 2-year Runoff Volume and Peak 

IV.1.1. Storm Depth and Distribution 

The 2-yr, 24-hour precipitation depths specified in the Orange County Hydrology Manual shall be 

used for hydrologic analysis of the 2-year, 24-hour storm.   

 For drainage areas below 2,000 feet in elevation a 2.05 storm depth shall be used.  

 For drainage areas above 2,000 feet in elevation a 3.81 storm depth shall be used. 

 If the Orange County Hydrology Manual is updated over the life of this TGD, the updated 
2-year, 24-hour storm depths contained in the updated Manual shall supersede these 
depths. 

When using the TR-55 method to produce a hydrograph, the user shall select the Type I rainfall 

distribution. When using the Orange County Hydrology Manual method, rainfall distribution is 

imbedded in the WMS-Orange County interface and is provided in the Orange County 

Hydrology Manual in Section B. 

IV.1.2. Runoff Volume  

If calculations are performed by hand, the runoff volumes in the existing and proposed 

conditions shall be calculated using Section C of the Orange County Hydrology Manual or 

Chapter 2 of the TR-55 manual, which have the same basic methodology.  Where inconsistencies 

(e.g., selection of curve numbers) exist between the two documents, the Orange County 

Hydrology Manual shall take precedence. For projects less than 5 acres, the difference between 

runoff volumes in existing and proposed conditions may optionally be calculated using the 

simple runoff coefficient method (Appendix III.1.1).  This method tends to under-predict runoff 

that would occur from pervious areas during a relatively large design storm (pervious runoff 

coefficient = 0.15) and is likely fairly accurate for runoff from impervious areas (impervious 

runoff coefficient = 0.90).  Therefore, this method tends to result in a larger difference between 

existing and post-developed runoff coefficient than would be calculated using a more detailed 

hydrologic analysis and is therefore acceptable where the project proponent elects not to 

conduct a more detailed hydrologic analysis.  

If runoff calculations are performed with modeling software, the runoff volume shall be taken 

as an output of the WMS-Orange County, WinTR-55, or HEC-HMS models.  Input selection for 

these models shall be consistent with the recommendations found Section C of the Orange 

County Hydrology Manual or the WinTR-55 Users Guide. Where inconsistencies (e.g., selection of 

curve numbers) exist between the two documents, the Orange County Hydrology Manual shall 

take precedence. 

http://www.ocflood.com/Docs_Online_Manuals.aspx
http://www.ocflood.com/Docs_Online_Manuals.aspx
http://www.ocflood.com/Docs_Online_Manuals.aspx
http://www.ocflood.com/Docs_Online_Manuals.aspx
http://www.ocflood.com/Docs_Online_Manuals.aspx
http://www.ocflood.com/Docs_Online_Manuals.aspx
http://www.hydrocad.net/pdf/TR-55%20Manual.pdf
http://www.ocflood.com/Docs_Online_Manuals.aspx
http://www.ocflood.com/Docs_Online_Manuals.aspx
http://www.ocflood.com/Docs_Online_Manuals.aspx
http://www.ocflood.com/Docs_Online_Manuals.aspx
http://www.wsi.nrcs.usda.gov/products/w2q/h&h/docs/WinTR55/WinTR-55%20User%20Guide.pdf
http://www.ocflood.com/Docs_Online_Manuals.aspx
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APPENDIX VII. INFILTRATION RATE EVALUATION PROTOCOL AND 

FACTOR OF SAFETY RECOMMENDATIONS 

VII.1. Introduction 

Soil characterization and infiltration testing is required in order to properly size and locate 

stormwater management facilities. The purpose of this appendix is to provide guidance for 

investigating infiltration at both the project planning and design phases, as well as provide 

requirements for applying a factor of safety to testing results.  

VII.1.1. Two phases of assessment 

The role of soil characterization and infiltration testing differs with the phase of project 

development as described below. 

Site Assessment / Project Planning Phase: Soil characterization or infiltration testing may be 

conducted to determine if infiltration is a potentially feasible BMP and/or where on the site 

infiltration is potentially infeasible. The intent of this investigation is to identify if the project 

site, or a portion of the site, has soils that are clearly unsuitable for infiltration. For those sites or 

portions of the site where soils are unsuitable, infiltration BMPs can be eliminated from 

consideration. The intent of this testing is not to prove definitively that infiltration is feasible. 

Simpler methods may be used to determine infiltration potential at this phase.  The observed 

infiltration rate is adjusted to account for the type of test and the uncertainty of the testing 

method and reported as the measured infiltration rate for the purpose of evaluating feasibility. 

These methods are not appropriate to determine the design infiltration rate. 

Site Planning / Design Phase: Where infiltration BMPs are selected, infiltration testing must be 

conducted to determine the design infiltration rate of proposed facilities, except in limited cases 

where infiltration rate is presumed to be sufficient as identified in Section VII.1.2. The required 

size of the proposed facilities strongly depends on the design infiltration rate; therefore, testing 

may be required at the preliminary site design phase to facilitate site planning. However, 

infiltration testing must be conducted as close to the proposed facility as possible, therefore, 

conducting testing after preliminary site design also has merits. Use of more sophisticated 

methods at this phase allows better confidence in testing and therefore a lower factor of safety 

on observed infiltration rates (and therefore smaller facility designs). Factors of safety are 

discussed in VII.4.  
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Soil characterization and infiltration testing can be considered to fulfill two functions: 

1. Determine where infiltration is potentially feasible and must be considered (if other 

limitations, such as depth to groundwater or contamination, do not restrict infiltration). 

This role is satisfied through simple infiltration tests, or use of maps and available data.  

2. Determine the design infiltration rate for proposed facilities. This function is satisfied 

through more sophisticated investigation methods, conducted by a qualified 

professional.  

 

Table VII.1 provides required methods of assessing infiltration rate for each purpose. 

Table VII.1: Recommended Infiltration Investigation Methods 

Methods for Identifying Areas 
Potentially Feasible for 
Infiltration 

 Use of Regional Maps and “Available Data”1  
OR 

 Simple Open Pit Infiltration Test 

OR 

 Any of the testing methods used to establish 

design infiltration rate (below) 

Methods for Establishing 
Design Infiltration Rate 

 Open Pit Falling Head Procedure 

 Single Ring Infiltrometer Test 

 Double Ring Infiltrometer Test  

 Well Permeameter Method (USBR Procedure 7300-

89) 

 Percolation Test Procedure (Riverside County 

Department of Environmental Health) 

 Other analysis methods at the discretion of the 

project engineer and approval of the reviewing 

agency 
1Available data is defined in Section VII.2 below and does not require additional investigation. 
 
 

VII.1.2. Waiver of Infiltration Testing Requirements 

The infiltration testing requirements described in this appendix are not applicable for certain 

combinations of BMP type and general soil condition.  In cases where available soils 

information indicates that the soils are clearly sufficient to support the level of infiltration 

required for proper function of the BMP and uncertainty in infiltration rate would not 

significantly influence the performance of the practice, it is not mandatory to conduct 

infiltration testing. Conditions under which infiltration testing requirements are waived 

include: 
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infiltration surface of a proposed BMP is to be located at an elevation that is currently beneath 

15 feet of cut, how can the proposed infiltration surface be tested?  

In order to determine an infiltration rate where the proposed infiltration surface is in a cut 

condition, the following procedures may be used:  

1) USBR 7300-89, “Procedure for Performing field Permeability Testing by the Well 

Permeameter Method” (Section VII.3.7 below). Note that this result must be converted to 

an infiltration rate.  

2) The percolation test (Section VII.3.8 below). Note that this result must be converted to 

an infiltration rate.  

VII.1.6. Fill Condition  

If the bottom of a BMP (infiltration surface) is in a fill location, the infiltration surface may not 

exist prior to grading. How then can the infiltration rate be determined? For example, if a 

proposed infiltration BMP is to be located in 12 feet of fill, how could one reasonably establish 

an infiltration rate prior to the fill being placed?  

Unfortunately, no reliable assumptions can be made about the in-situ properties of fill soil. As 

such, the bottom, or rather the infiltration surface of the BMP, must extend into natural soil. The 

natural soil shall be tested at the design elevation prior to the fill being placed.  

For shallow fill depths, fill material can be selectively graded to provide reliable infiltration 

properties.  However, in some cases, due to considerable fill depth, the extension of the BMP 

down to natural soil and selective grading of fill material may prove infeasible. In that case, 

because of the uncertainty of fill parameters as described above, an infiltration BMP may not be 

feasible.  

VII.2. Methods for Identifying Areas Potentially Feasible for Infiltration  

This section describes methods that shall be used, as applicable, to determine whether soils are 

potentially feasible for infiltration, and where potentially feasible soils exist.  Soils would be 

considered potentially feasible for infiltration if the measured infiltration rate obtained from field-

testing or obtained by applying professional judgment to available data taken within the Project 

vicinity is greater than 0.3 inches per hour. Measured rates shall account for uncertainty and bias 

in measurement methods by applying a factor of safety of 2.0 to testing results. 

The measured infiltration rate calculated for the purpose of infiltration infeasibility screening 

(TGD Section 2.4.2.4) shall be based on a factor of safety of 2.0 applied to the rates obtained 

from the infiltration test results.  No adjustments from this value are permitted. The factor of 

safety used to compute the design infiltration rate shall not be less than 2.0, but may be higher at 
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6. For each test pit required, record all three testing results with the date, duration, drop in 

water height, and conversion into inches per hour.  

VII.3. Methods for Establishing Design Infiltration Rate 

Allowable methods of establishing design infiltration rate include: 

 Open Pit Falling Head Procedure (Section VII.3.4) 

 Single Ring Infiltrometer Test (Section VII.3.5) 

 Double Ring Infiltrometer Test  (Section VII.3.6) 

 Well Permeameter Method (USBR Procedure 7300-89) (Section VII.3.7) 

 Percolation Test Procedure (Riverside County Department of Environmental Health ) 

(Section VII.3.8) 

 Other analysis methods at the discretion of the project engineer and approval of the 

reviewing agency  

A qualified professional must exercise judgment in the selection of the infiltration test method. 

Where satisfactory data from adjacent areas is available that demonstrates infiltration testing is 

not necessary, the infiltration testing requirement may be waived. Waiver of site specific testing 

is subject to approval by the local approval authority. Recommendation for foregoing 

infiltration testing must be submitted in a report which includes supporting data and is 

stamped and signed by the project geotechnical engineer or project geologist.  

VII.3.1. Testing Criteria  

1. Testing must be conducted or overseen by a qualified professional, either a Professional 

Engineer (PE) or Registered Geologist (RG) licensed in the State of California.  

2. The elevation of the test must correspond to the facility elevation, plus 2 feet to account 

for soil amendments under the infiltration system. If a confining layer, or soil with a 

greater percentage of fines, is observed during the subsurface investigation to be within 

4 feet of the bottom of the planned infiltration system, the testing should be conducted 

within that confining layer. The boring log must be continued to a depth adequate to 

show separation between the bottom of the infiltration facility and the seasonal high 

groundwater level. 

3. Tests must be performed in the immediate vicinity of the proposed facility. Exceptions 

can be made to the test location provided the qualified professional can support that the 

strata are consistent from the proposed facility to the test location.  

4. Infiltration testing should not be conducted in engineered or undocumented fill.  

VII.3.2. Minimum Number of Required Tests  

 A total of two infiltration tests for every 10,000 square feet of lot area available for new 
or redevelopment (minimum 2 tests per priority project).  
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VII.3.8. Percolation Test Procedure  

The percolation test procedure below (per Riverside County Department of Environmental 

Health) should only be performed by those individuals trained and educated to perform, 

understand and evaluate the field conditions and tests. This would include those who hold one 

of the following State of California credentials and registrations: Professional Civil and 

Geotechnical Engineers, Certified Engineering Geologist and Certified Hydrogeologist.  

The procedure for this test varies, depending on the depth of the hole to be used.  Procedures 

for both scenarios (less than 10 feet or 10 - 40 feet deep) and diagrams (Figure VII.15 to Figure 

VII.17) are included below. When the percolation testing has been completed, a 3 foot long 

surveyor‟s stake (lath) shall be flagged with highly visible banner tape and placed in the 

location of the test indicating date, test hole number as shown on the field data sheet, and firm 

performing the test.  

VII.3.8.1. Shallow Percolation Test (less than 10 feet)  

Test Preparation  

1) The test hole opening shall be between 8 and 12 inches in diameter or between 7 and 11 

inches on each side if square.  

2) The bottom elevation of the test hole shall correspond to the bottom elevation of the 

proposed basin (infiltration surface). Keep in mind that this procedure will require the 

test hole to be filled with water to a depth of at least 5 times the hole‟s radius.  

3) The bottom of the test hole shall be covered with 2 inches of gravel.  

4) The sides of the hole shall remain undisturbed (not smeared) after drilling and any 

cobbles encountered left in place.  

5) Pre-soaking shall be used with this procedure. Invert a full 5 gallon bottle (more if 

necessary) of clear water supported over the hole so that the water flow into the hole 

holds constant at a level at least 5 times the hole‟s radius above the gravel at the bottom 

of the hole. Testing may commence after all of the water has percolated through the test 

hole or after 15 hours has elapsed since initiating the pre-soak. However, to assure 

saturated conditions, testing must commence no later than 26 hours after all pre-soak 

water has percolated through the test hole. The use of the “continuous pre-soak 

procedure” is no longer accepted. When sandy soils (as described below) are present, 

the test shall be run immediately. 
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1) Borehole diameter shall be either 6 inch or 8 inch only. No other diameter test holes will 
be accepted.  

2) The bottom elevation of the test hole shall correspond to the bottom elevation of the 
proposed basin (infiltration surface). Keep in mind that this procedure will require the 
test hole to be filled with water to a depth of at least 5 times the hole‟s radius. 

3) The bottom of the test hole shall be covered with 2 inches of gravel.  

4) The sides of the hole shall remain undisturbed (not smeared) after drilling and any 
cobbles encountered left in place. Special care should be taken to avoid cave-in.  

5) Pre-soaking shall be used with this procedure. Invert a full 5 gallon bottle of clear water 
supported over the hole so that the water flow into the hole holds constant at a 
maximum depth of 4 feet below the surface of the ground or if grading cuts are 
anticipated, to the approximate elevation of the top of the basin but at least 5 times the 
hole‟s radius (H/r > 5). Pre-soaking shall be performed for 24 hours unless the site 
consists of sandy soils containing little or no clay. If sandy soils exist as described below, 
the tests may then be run after a 2 hour pre-soak. However, to assure saturated 
conditions, testing must commence no later than 26 hours after all pre-soak water has 
percolated through the test hole. The “continuous pre-soak procedure” is not accepted. 
When sandy soils (as described below) are present, the test shall be run immediately.  

Figure VII.16.  Test Pit for Deep Percolation Test 
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Test Procedure  

Carefully fill the hole with clear water to a maximum depth of 4 feet below the surface of the 
ground or, if grading cuts are anticipated, to the approximate elevation of the top of the basin. 
However, at a minimum, the bore hole shall be filled with water to a depth equal to 5 times the 
hole‟s radius (H/r>5). 

In sandy soils, when 2 consecutive measurements show that 6 inches of water seeps away in 
less than 25 minutes, the test shall be run for an additional hour with measurements taken every 
10 minutes. Measurements shall be taken with a precision of 0.25 inches or better. The drop that 
occurs during the final 10 minutes is used to calculate the percolation rate. Field data must 
show the two 25 minute readings and the six 10 minute readings.  

In non-sandy soils, the percolation rate measurement shall be made on the day following 
initiation of the pre-soak as described in Item #5 above. From a fixed reference point, measure 
the drop in water level over a 30 minute period for at least 6 hours, refilling after every 30 
minute reading. Measurements shall be taken with a precision of 0.25 inches or better. The total 
depth of hole must be measured at every reading to verify that collapse of the borehole has not 
occurred. The drop that occurs during the final reading is used to calculate the percolation rate.  

Figure VII.17. Photo of Percolation Test Pit.  

 

(Use of perforated PVC pipe is a variation.) 
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X.2.5.2. Landscape Coefficient (KL) 

The Water Use Classifications of Landscape Species (WUCOLS, University of California and 

Department of Water Resources, 2000) should be used to determine the landscape coefficient 

that is applicable to each landscape irrigation zone.  The landscape coefficient, KL, is based on 

the product of the species factor (Ks), the density (Kd), and the microclimate (Kmc).   

 The species factor is based on plant water needs derived from available data.  At the 

time of the 2000 WUCOLs, 1,800 plant species had been evaluated for relative water 

needs.  Specific species factors for these plant species are available in WUCOLs.  

 The density factor is related to the vegetative or leaf cover for different plantings. 

Thinner or thicker than average density conditions are assigned density coefficients less 

than or greater than 1.0, respectively. 

 The microclimate factor is related to features present in the urban landscape that 

influence temperature, wind, shading, and other climatic factors.  An „average‟ 

microclimate is equivalent to reference ET conditions (1.0), which is relatively 

uninfluenced by nearby buildings, structures, etc.   

Table X.3 provides a general overview of these factors, ranging from low to high water use 

plant palettes.  

Table X.3: Species, Density, and Microclimate Factors from WUCOLs for High, Moderate, 
Low and Very Low Water Use Plant Palettes 

 
Source:  Water Use Classifications of Landscape Species 

(WUCOLS, University of California and Department of Water 

Resources, 2000) 

Table X.4 provides recommended composite landscape coefficients that are appropriate for 

planning purposes and feasibility screening.  

http://www.water.ca.gov/wateruseefficiency/docs/wucols00.pdf
http://www.water.ca.gov/wateruseefficiency/docs/wucols00.pdf

