






















































Attachment A 

BMP Fact Sheets and Educational Materials 



Site Design & Landscape Planning SD-10 
Design Objectives 

 Maximize Infiltration 

 Provide Retention 

 Slow Runoff 

Minimize Impervious Land 
Coverage 

 Prohibit Dumping of Improper 
Materials 

 Contain Pollutants 

 Collect and Convey 

 

 

Description 
Each project site possesses unique topographic, hydrologic, and vegetative features, some of 
which are more suitable for development than others.  Integrating and incorporating 
appropriate landscape planning methodologies into the project design is the most effective 
action that can be done to minimize surface and groundwater contamination from stormwater. 

Approach 
Landscape planning should couple consideration of land suitability for urban uses with 
consideration of community goals and projected growth.  Project plan designs should conserve 
natural areas to the extent possible, maximize natural water storage and infiltration 
opportunities, and protect slopes and channels. 

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment.   

Design Considerations 
Design requirements for site design and landscapes planning should conform to applicable 
standards and specifications of agencies with jurisdiction and be consistent with applicable 
General Plan and Local Area Plan policies. 
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SD-10 Site Design & Landscape Planning 

Designing New Installations 
Begin the development of a plan for the landscape unit with attention to the following general 
principles: 

Formulate the plan on the basis of clearly articulated community goals.  Carefully identify 
conflicts and choices between retaining and protecting desired resources and community 
growth. 

Map and assess land suitability for urban uses.  Include the following landscape features in 
the assessment:  wooded land, open unwooded land, steep slopes, erosion-prone soils, 
foundation suitability, soil suitability for waste disposal, aquifers, aquifer recharge areas, 
wetlands, floodplains, surface waters, agricultural lands, and various categories of urban 
land use.  When appropriate, the assessment can highlight outstanding local or regional 
resources that the community determines should be protected (e.g., a scenic area, 
recreational area, threatened species habitat, farmland, fish run).  Mapping and assessment 
should recognize not only these resources but also additional areas needed for their 
sustenance. 

Project plan designs should conserve natural areas to the extent possible, maximize natural 
water storage and infiltration opportunities, and protect slopes and channels. 

Conserve Natural Areas during Landscape Planning 

If applicable, the following items are required and must be implemented in the site layout 
during the subdivision design and approval process, consistent with applicable General Plan and 
Local Area Plan policies: 

Cluster development on least-sensitive portions of a site while leaving the remaining land in 
a natural undisturbed condition. 

Limit clearing and grading of native vegetation at a site to the minimum amount needed to 
build lots, allow access, and provide fire protection. 

Maximize trees and other vegetation at each site by planting additional vegetation, clustering 
tree areas, and promoting the use of native and/or drought tolerant plants. 

Promote natural vegetation by using parking lot islands and other landscaped areas. 

Preserve riparian areas and wetlands. 

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit 

Promote the conservation of forest cover.  Building on land that is already deforested affects 
basin hydrology to a lesser extent than converting forested land.  Loss of forest cover reduces 
interception storage, detention in the organic forest floor layer, and water losses by 
evapotranspiration, resulting in large peak runoff increases and either their negative effects 
or the expense of countering them with structural solutions. 

Maintain natural storage reservoirs and drainage corridors, including depressions, areas of 
permeable soils, swales, and intermittent streams.  Develop and implement policies and 
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Site Design & Landscape Planning SD-10 

regulations to discourage the clearing, filling, and channelization of these features.  Utilize 
them in drainage networks in preference to pipes, culverts, and engineered ditches. 

Evaluating infiltration opportunities by referring to the stormwater management manual for 
the jurisdiction and pay particular attention to the selection criteria for avoiding 
groundwater contamination, poor soils, and hydrogeological conditions that cause these 
facilities to fail.  If necessary, locate developments with large amounts of impervious 
surfaces or a potential to produce relatively contaminated runoff away from groundwater 
recharge areas. 

Protection of Slopes and Channels during Landscape Design 

Convey runoff safely from the tops of slopes. 

Avoid disturbing steep or unstable slopes. 

Avoid disturbing natural channels. 

Stabilize disturbed slopes as quickly as possible. 

Vegetate slopes with native or drought tolerant vegetation. 

Control and treat flows in landscaping and/or other controls prior to reaching existing 
natural drainage systems. 

Stabilize temporary and permanent channel crossings as quickly as possible, and ensure that 
increases in run-off velocity and frequency caused by the project do not erode the channel. 

Install energy dissipaters, such as riprap, at the outlets of new storm drains, culverts, 
conduits, or channels that enter unlined channels in accordance with applicable 
specifications to minimize erosion.  Energy dissipaters shall be installed in such a way as to 
minimize impacts to receiving waters. 

Line on-site conveyance channels where appropriate, to reduce erosion caused by increased 
flow velocity due to increases in tributary impervious area.  The first choice for linings 
should be grass or some other vegetative surface, since these materials not only reduce 
runoff velocities, but also provide water quality benefits from filtration and infiltration.  If 
velocities in the channel are high enough to erode grass or other vegetative linings, riprap, 
concrete, soil cement, or geo-grid stabilization are other alternatives. 

Consider other design principles that are comparable and equally effective. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define e in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces.   The definition developmen must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment.  If the definition applies, the steps outlined unde esigning new installation
above should be followed. 
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SD-10 Site Design & Landscape Planning 
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Redevelopment may present significant opportunity to add features which had not previously 
been implemented.  Examples include incorporation of depressions, areas of permeable soils, 
and swales in newly redeveloped areas.  While some site constraints may exist due to the status 
of already existing infrastructure, opportunities should not be missed to maximize infiltration, 
slow runoff, reduce impervious areas, disconnect directly connected impervious areas.  

Other�Resources�
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County 
Department of Public Works, May 2002. 

Stormwater Management Manual for Western Washington, Washington State Department of 
Ecology, August 2001. 

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of 
San Diego, and Cities in San Diego County, February 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft February 2003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002. 



  R-1 
AUTOMOBILE REPAIR AND 
MAINTENANCE

Automobile repair and maintenance activities have the potential to 
contribute directly to storm drain systems primarily through spills or 
the dumping of waste fluids being conveyed to the storm drain.  
Automotive fluids, such as oils, greases, and solvents, are 
hydrocarbon based, and may contain metals, chlorinated 
hydrocarbons, and other toxic compounds.  Removal of caked dirt 
and grime from an automobile increases the sediment load to the 
storm drain system.  The pollution prevention activities outlined in 
this fact sheets are used to prevent the discharge of pollutants to the 
storm drain system.     

The activities outlined in this fact 
sheet target the following 
pollutants: 
Sediment x
Nutrients
Bacteria
Foaming Agents 
Metals x
Hydrocarbons x
Hazardous Materials x
Pesticides and 
Herbicides
OtherThink before conducting automobile repair and maintenance 

activities.  Remember - The ocean starts at your front door. 

Required Activities

Recycle used oil and antifreeze by taking them to service stations and other 
recycling centers.  Never pour oil in storm drains or other areas. 

Do not perform repair and maintenance activities during rain events. 

Immediately clean up and contain any spills.  Dispose of all waste and adsorbent 
materials properly. 

Store hazardous materials and wastes (including, but not limited to, fluids, solvents, 
parts containing fluids, batteries) indoors, under cover, or in watertight containers. 

Perform automobile maintenance and repairs over impervious surfaces such as concrete, 
so spills and waste material should be readily cleaned up.  Use drip pans, plastic 
sheeting, etc. to contain spills and waste material.  

Dispose of cleaning solvents at the designated hazardous waste center. 

Recommended Activities 

Conduct auto repair activities at a commercial repair facility 
Perform automobile repair and maintenance activities under a covered area. 
Do not buy fluids containing target pollutants (e.g. degreasers containing PERC). 
Monitor parked or stored vehicles and equipment for leaks and place pans under leaks 
to collect fluids for proper disposal or recycling. 

For additional information contact: 
County of Orange, OC Watershed
Main: (714) 955-0600 Water Pollution Discharge Hotline 1-877-89-SPILL 
or visit our website at: www.ocwatersheds.com



R-2
AUTOMOBILE WASHING 

The activities outlined in this fact 
sheet target the following 
pollutants: 
Sediment x
Nutrients X
Bacteria
Foaming Agents X
Metals X
Hydrocarbons X
Hazardous Materials x
Pesticides and 
Herbicides
Other

Automobile washing activities have the potential to contribute 
pollutants because road dust washed from vehicles may contain 
metals and hydrocarbons.  Any leaking fluids washed from the 
automobile may be carried to the storm drain by the wash water.  
Detergents used for automobile washing may also contain 
phosphorus and foaming agents, which contribute to the 
eutrophication of receiving waterbodies.  The pollution prevention 
activities outlined in this fact sheets are used to prevent the discharge 
of pollutants to the storm drain system.     

Think before conducting automobile washing activities.  Remember - The ocean starts at your 
front door. 

Required Activities 

Shake floor mats into trashcan or vacuum to clean.  Do not shake over ground. 

If using cleaners (such as acid based wheel cleaners) use a rag to wipe them on and off, 
do not rinse them off with water.  

If possible, divert runoff from automobile washing to a grassy surface large enough to 
contain and allow complete infiltration  

Dispose of excess wash water into the sanitary sewer (i.e. via sink, or toilet) or onto a 
landscaped area that will allow for complete infiltration. 

Conduct engine degreasing at a commercial facility that is set up to handle that type of 
waste.    

Recommended Activities 

When possible, use commercial wash facilities  
Wash vehicles over pervious surfaces such as lawns and gravel areas  

ed products are typically safest for the 
environment. 
Turn off water when not actively washing down automobile.   
If available, use established neighborhood wash areas, where runoff is properly 
controlled and managed. 

For additional information contact: 
County of Orange, OC Watershed
Main: (714) 955-0600/ 24hr Water Pollution Discharge Hotline 1-877-89-SPILL 
or visit our website at: www.ocwatersheds.com



R-4
HOME AND GARDEN CARE 
ACTIVITIES

The activities outlined in this fact 
sheet target the following 
pollutants: 
Sediment x
Nutrients
Bacteria x
Foaming Agents x
Metals x
Hydrocarbons x
Hazardous Materials x
Pesticides and 
Herbicides
Other x

HOME CARE

Many hazardous materials may be used in and around 
residences during routine maintenance activities (such as: oils, 
paints, cleaners, bleaches, pesticides, glues, solvents, and other 
products).  Improper or excessive use of these products can 
increase the potential for pollutants to be transported to the 
storm drain by runoff.  The pollution prevention activities 
outlined in this fact sheets are used to prevent the discharge of 
pollutants to the storm drain system.     

Think before conducting home care activities. Remember - The 
ocean starts at your front door. 

Required Activities 

Clean out painting equipment in an area where the waste can be contained and properly 

Rinse off cement mixers and cement laden tools in a contained washout area.   Dispose 
of dried concrete waste in household trash. 

If safe, contain, clean up, and properly dispose all household hazardous waste spills.  If 
an unsafe condition exists, call 911 to activate the proper response team. 

Household hazardous materials must be stored indoors or under cover, and in closed 
and labeled containers. Dispose of them at a household hazardous waste center. 

Household wash waters (e.g. washer machine effluent, mop water, etc.) must be 
disposed of in the sanitary sewer.  

Pool and spa water may be discharged to the storm drain if residual chlorine is less than 
0.1 mg/L, the pH is between 6.5 and 8.5, and the water is free from any unusual 
coloration.  (Call 714-834-6107 to obtain information on a pool drain permit).  Pool filter 
media must be contained and disposed of properly. 

Recommended Activities 

Only purchase the types and amounts of materials needed.  
Share unused portions of products with neighbors or community programs (latex paint) 

For additional information contact: 
County of Orange, OC Watershed
Main: (714) 955-0600/ 24hr Water Pollution Discharge Hotline 1-877-89-SPILL 
or visit our website at: www.ocwatersheds.com



GARDEN CARE 

Garden activities may contribute pollutants via soil erosion, 
green waste, fertilizer and pesticide use.  Plant and garden 
care activities such as landscape maintenance, fertilization, 
and pesticide application have the potential to discharge 
significant quantities of pollutants to the storm drain system.  
Nonvegetated surfaces may allow for significant erosion 
leading to high sediment loads.  Other pollutants such as 
pesticides may adsorb onto the soil particles and be 
transported off site.  Excess fertilizer and pesticide pollutants 
from over application may be carried to the storm drain by 
dissolving in irrigation runoff or rainwater.  Green wastes 
may also contain organic matter and may have adsorbed 
fertilizers and pesticides.  

The activities outlined in this fact 
sheet target the following 
pollutants: 
Sediment x
Nutrients x
Bacteria x
Foaming Agents 
Metals
Hydrocarbons
Hazardous Materials 
Pesticides and 
Herbicides

x

Other x

Excessive irrigation is often the most significant factor in home and garden care activities. 
Pollutants may dissolve in irrigation water and then be transported to the storm drain, or 
particles and materials coated with fertilizers and pesticides may be suspended in the irrigation 
flow and carried to the storm drain.  The pollution prevention activities outlined in this fact 
sheets are used to prevent the discharge of pollutants to the storm drain system.     

Think before conducting garden care activities. Remember - The ocean starts at your front door. 

Required Activities 

Irrigation systems must be properly adjusted to reflect seasonal water needs. 

Minimize the use of pesticides and fertilizers.  Read the labels and follow directions to 
avoid improper use.  Do not apply chemicals if it is windy or about to rain. 

Properly clean up and dispose of spills of gardening chemicals, fertilizes, or soils. If 
possible, return the spilled material to the container for future use. 

Lawn and garden care products must be stored in closed labeled containers, in covered 
areas, or off-ground and under protective tarps. 

Household hazardous waste must be properly disposed at a household hazardous waste 
center.    

Cover nonvegetated surfaces to prevent erosion. 

Recommended Activities 

Utilize xeroscaping and use of drought and insect resistant landscaping. 
Cultivate garden often to control weeds  
Use integrated pest management (IPM).  Planting pest repelling plants (e.g. Marigolds) 
or using pest eating insects (e.g. ladybugs) may reduce the need for pesticides.   
Do not leave food (human or pet) outside overnight 
Remove fruit and garden waste 

For additional information contact: 
County of Orange, OC Watershed
Main: (714) 955-0600/ 24hr Water Pollution Discharge Hotline 1-877-89-SPILL 
or visit our website at: www.ocwatersheds.com



R-5
DISPOSAL OF PET WASTES 

Pet wastes left in the environment may introduce solids, 
bacteria, and nutrients to the storm drain.  The type and 
quantity of waste will dictate the proper disposal 
method.  Small quantities of waste are best disposed 
with regular trash or flushed down a toilet.  Large 
quantities of wastes from herbivore animals may be 
composted for subsequent use or disposal to landfill.   

The activities outlined in this fact 
sheet target the following 
pollutants: 
Sediment x
Nutrients x
Bacteria x
Foaming Agents 
Metals
Hydrocarbons
Hazardous Materials 
Pesticides and 
Herbicides
Other

bag.  2) Clean it up.  3) Dispose of it properly (toilet or 
trash).  The pollution prevention activities outlined in 
this fact sheets are used to prevent the discharge of 
pollutants to the storm drain system.     

Think before you dispose of any pet wastes. Remember - The ocean starts at your front 
door. 

Required Activities 

All pet wastes must be picked up and properly disposed of.  Pet waste should be 
disposed of in the regular trash, flushed down a toilet, or composted as type and 
quantities dictate. 

Properly dispose of unused flea control products (shampoo, sprays, or collars). 

Manure produced by livestock in uncovered areas should be removed at least 
daily for composting, or storage in water-tight container prior to disposal.  Never 
hose down to stream or storm drain. Composting or storage areas should be 
configured and maintained so as not to allow contact with runoff.  Compost may 
be donated to greenhouses, nurseries, and botanical parks.  Topsoil companies 
and composting centers may also accept composted manure. 

Line waste pits or trenches with an impermeable layer, such as thick plastic 
sheeting. 

When possible, allow wash water to infiltrate into the ground, or collect in an 
area that is routed to the sanitary sewer. 

Confine livestock in fenced in areas except during exercise and grazing times.  
Restrict animal access to creeks and streams, preferably by fencing. 

For additional information contact: 
County of Orange, OC Watershed
Main: (714) 955-0600/ 24hr Water Pollution Discharge Hotline 1-877-89-SPILL 
or visit our website at: www.ocwatersheds.com



Install gutters that will divert roof runoff away from livestock areas. 

Recommended Activities 
In order to properly dispose of pet waste, carry bags, pooper-scooper, or 
equivalent to safely pick up pet wastes while walking with pets.   

Bathe pets indoors and use less toxic shampoos.  When possible, have pets 
professionally groomed. 

Properly inoculate your pet in order to maintain their health and reduce the 
possibility of pathogens in pet wastes. 

Maintain healthy and vigorous pastures with at least three inches of leafy 
material. 

Consider indoor feeding of livestock during heavy rainfall, to minimize manure 
exposed to potential runoff. 

Locate barns, corrals, and other high use areas on portions of property that either 
drain away from or are located distant form nearby creeks or storm drains. 

For additional information contact: 
County of Orange, OC Watershed
Main: (714) 955-0600/ 24hr Water Pollution Discharge Hotline 1-877-89-SPILL 
or visit our website at: www.ocwatersheds.com



R-6
DISPOSAL OF GREEN WASTES 

The activities outlined in this fact 
sheet target the following 
pollutants: 
Sediment x
Nutrients x
Bacteria x
Foaming Agents 
Metals
Hydrocarbons
Hazardous Materials x
Pesticides and 
Herbicides

x

Other

Green wastes entering the storm drain may clog the 
system creating flooding problems.  Green wastes washed 
into receiving waters create an oxygen demand as they are 
decomposed, reducing the available oxygen for aquatic 
life.  Pesticide and nutrient residues may be carried to the 
receiving water with the green wastes.  The pollution 
prevention activities outlined in this fact sheets are used to 
prevent the discharge of pollutants to the storm drain 
system.     

Remember - The ocean starts at your front 
door. 

Required Activities 

Green wastes can not be disposed of in the street, gutter, public right-of-way, 
storm drain, or receiving water.  Dispose of green wastes as a part of the 
household trash.  If the quantities are too large, arrange a pick up with the local 
waste hauler. 

After conducting yard or garden activities sweep the area and properly dispose of 
the clippings and waste.  Do not sweep or blow out into the street or gutter. 

Recommended Activities 

Utilize a commercial landscape company to conduct the landscape activities and 
waste disposal. 

Utilize native plants and drought tolerant species to reduce the water use and 
green waste produced. 

Use a lawn mower that has a mulcher so that the grass clippings remain on the 
lawn and do not have to be collected and disposed of. 

Compost materials in a designated area within the yard. 

Recycle lawn clippings and greenery waste through local programs if available. 

For additional information contact: 
County of Orange, OC Watershed
Main: (714) 955-0600/ 24hr Water Pollution Discharge Hotline 1-877-89-SPILL 
or visit our website at: www.ocwatersheds.com



R-7
HOUSEHOLD HAZARDOUS 
WASTE

Household hazardous wastes (HHW) are defined as 
waste materials which are typically found in homes or 
similar sources, which exhibit characteristics such as: 
corrosivity, ignitability, reactivity, and/or toxicity, or 
are listed as hazardous materials by EPA.   

Many types of waste can be 
recycled, however options 
for each waste type are 
limited.  Recycling is always 
preferable to disposal of 
unwanted materials.  All 
gasoline, antifreeze, waste oil, and lead-acid batteries 
can be recycled.  Latex and oil-based paint can be 
reused, as well as recycled.  Materials that cannot be 
reused or recycled should be disposed of at a properly 
permitted landfill. 

The activities outlined in this fact 
sheet target the following 
pollutants: 
Sediment
Nutrients
Bacteria
Foaming Agents x
Metals x
Hydrocarbons x
Hazardous Materials x
Pesticides and 
Herbicides

x

Other x

List of most common HHW 
products: 

Drain openers 
Oven cleaners 
Wood and metal cleaners and 
polishes 
Automotive oil and fuel additives 
Grease and rust solvents 
Carburetor and fuel injection 
cleaners 
Starter fluids 
Batteries 
Paint Thinners 
Paint strippers and removers 
Adhesives 
Herbicides 
Pesticides 
Fungicides/wood preservatives 

Think before disposing of any household hazardous 
waste. Remember - The ocean starts at your front door. 

Required Activities

Dispose of HHW at a local collection facility.  Call (714) 834-6752 for the 
household hazardous waste center closest to your area. 

Household hazardous materials must be stored indoors or under cover, and in 
closed and labeled containers. 

If safe, contain, clean up, and properly dispose all household hazardous waste 
spills.  If an unsafe condition exists, call 911 to activate the proper response 
team. 

Recommended Activities 

Use non-hazardous or less-hazardous products. 
Participate in HHW reuse and recycling.   Call (714) 834-6752 for the 
participating household hazardous waste centers.  

For additional information contact: 
County of Orange, OC Watershed
Main: (714) 955-0600/ 24hr Water Pollution Discharge Hotline 1-877-89-SPILL 
or visit our website at: www.ocwatersheds.com

The California Integrated Waste Management Board has a Recycling Hotline (800) 553-2962, that provides information and recycling locations for
used oil. 



R-8
WATER CONSERVATION 

Excessive irrigation and/or the overuse of water is often 
the most significant factor in transporting pollutants to 
the storm drain system. Pollutants from a wide variety of 
sources including automobile repair and maintenance, 
automobile washing, automobile parking, home and 
garden care activities and pet care may dissolve in the  
water and be transported to the storm drain.  In addition, 
particles and materials coated with fertilizers and 
pesticides may be suspended in the flow and be 
transported to the storm drain.  

Hosing off outside areas to wash them down not only 
consumes large quantities of water, but also transports any pollutants, sediments, and 
waste to the storm drain system.  The pollution prevention activities outlined in this fact 
sheets are used to prevent the discharge of pollutants to the storm drain system.     

The activities outlined in this fact 
sheet target the following 
pollutants: 
Sediment x
Nutrients x
Bacteria x
Foaming Agents x
Metals x
Hydrocarbons x
Hazardous Materials x
Pesticides and 
Herbicides

x

Other x

Think before using water. Remember - The ocean starts at your front door. 

Required Activities

Irrigation systems must be properly adjusted to reflect seasonal water needs. 

Do not hose off outside surfaces to clean, sweep with a broom instead. 

Recommended Activities 

Fix any leaking faucets and eliminate unnecessary water sources. 

Use xeroscaping and drought tolerant landscaping to reduce the watering needs. 

Do not over watering lawns or gardens.  Over watering wastes water and 
promotes diseases. 

Use a bucket to re-soak sponges/rags while washing automobiles and other 
items outdoors.  Use hose only for rinsing. 

Wash automobiles at a commercial car wash employing water recycling. 

For additional information contact: 
County of Orange, OC Watershed
Main: (714) 955-0600/ 24hr Water Pollution Discharge Hotline 1-877-89-SPILL 
or visit our website at: www.ocwatersheds.com



Roof Runoff Controls SD-11 

Rain Garden

Design Objectives 

 Maximize Infiltration 

 Provide Retention 

 Slow Runoff 

 Minimize Impervious Land 
Coverage 

 Prohibit Dumping of Improper 
Materials 

Contain Pollutants 

 Collect and Convey 

 

 

Description 
Various roof runoff controls are available to address stormwater 
that drains off rooftops.  The objective is to reduce the total volume and rate of runoff from 
individual lots, and retain the pollutants on site that may be picked up from roofing materials 
and atmospheric deposition.  Roof runoff controls consist of directing the roof runoff away from 
paved areas and mitigating flow to the storm drain system through one of several general 
approaches:  cisterns or rain barrels; dry wells or infiltration trenches; pop-up emitters, and 
foundation planting.   The first three approaches require the roof runoff to be contained in a 
gutter and downspout system.  Foundation planting provides a vegetated strip under the drip 
line of the roof.   

Approach 
Design of individual lots for single-family homes as well as lots for higher density residential and 
commercial structures should consider site design provisions for containing and infiltrating roof 
runoff or directing roof runoff to vegetative swales or buffer areas.  Retained water can be reused 
for watering gardens, lawns, and trees.  Benefits to the environment include reduced demand for 
potable water used for irrigation, improved stormwater quality, increased groundwater 
recharge, decreased runoff volume and peak flows, and decreased flooding potential.   

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment. 

Design Considerations 
Designing New Installations 
Cisterns or Rain Barrels 

One method of addressing roof runoff is to direct roof downspouts 
to cisterns or rain barrels.  A cistern is an above ground storage 
vessel with either a manually operated valve or a permanently open 
outlet.  Roof runoff is temporarily stored and then released for 
irrigation or infiltration between storms.  The number of rain 
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SD-11 Roof Runoff Controls  

barrels needed is a function of the rooftop area.  Some low impact developers recommend that 
every house have at least 2 rain barrels, with a minimum storage capacity of 1000 liters.   Roof 
barrels serve several purposes including mitigating the first flush from the roof which has a high 
volume, amount of contaminants, and thermal load.  Several types of rain barrels are 
commercially available.  Consideration must be given to selecting rain barrels that are vector 
proof and childproof.  In addition, some barrels are designed with a bypass valve that filters out 
grit and other contaminants and routes overflow to a soak-away pit or rain garden. 

If the cistern has an operable valve, the valve can be closed to store stormwater for irrigation or 
infiltration between storms.  This system requires continual monitoring by the resident or 
grounds crews, but provides greater flexibility in water storage and metering.  If a cistern is 
provided with an operable valve and water is stored inside for long periods, the cistern must be 
covered to prevent mosquitoes from breeding.   

A cistern system with a permanently open outlet can also provide for metering stormwater 
runoff.  If the cistern outlet is significantly smaller than the size of the downspout inlet (say ¼ to 
½ inch diameter), runoff will build up inside the cistern during storms, and will empty out 
slowly after peak intensities subside.  This is a feasible way to mitigate the peak flow increases 
caused by rooftop impervious land coverage, especially for the frequent, small storms. 

Dry wells and Infiltration Trenches 

Roof downspouts can be directed to dry wells or infiltration trenches.  A dry well is constructed 
by excavating a hole in the ground and filling it with an open graded aggregate, and allowing the 
water to fill the dry well and infiltrate after the storm event.  An underground connection from 
the downspout conveys water into the dry well, allowing it to be stored in the voids.  To 
minimize sedimentation from lateral soil movement, the sides and top of the stone storage 
matrix can be wrapped in a permeable filter fabric, though the bottom may remain open.  A 
perforated observation pipe can be inserted vertically into the dry well to allow for inspection 
and maintenance. 

In practice, dry wells receiving runoff from single roof downspouts have been successful over 
long periods because they contain very little sediment.  They must be sized according to the 
amount of rooftop runoff received, but are typically 4 to 5 feet square, and 2 to 3 feet deep, with 
a minimum of 1-foot soil cover over the top (maximum depth of 10 feet). 

To protect the foundation, dry wells must be set away from the building at least 10 feet.  They 
must be installed in solids that accommodate infiltration.  In poorly drained soils, dry wells have 
very limited feasibility. 

Infiltration trenches function in a similar manner and would be particularly effective for larger 
roof areas.  An infiltration trench is a long, narrow, rock-filled trench with no outlet that receives 
stormwater runoff.  These are described under Treatment Controls. 

Pop-up Drainage Emitter 

Roof downspouts can be directed to an underground pipe that daylights some distance from the 
building foundation, releasing the roof runoff through a pop-up emitter.  Similar to a pop-up 
irrigation head, the emitter only opens when there is flow from the roof.  The emitter remains 
flush to the ground during dry periods, for ease of lawn or landscape maintenance. 
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Foundation Planting 

Landscape planting can be provided around the base to allow increased opportunities for 
stormwater infiltration and protect the soil from erosion caused by concentrated sheet flow 
coming off the roof.  Foundation plantings can reduce the physical impact of water on the soil 
and provide a subsurface matrix of roots that encourage infiltration.  These plantings must be 
sturdy enough to tolerate the heavy runoff sheet flows, and periodic soil saturation.�

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 

additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 

whether or not the requirements for new development apply to areas intended for 
redevelopment.  If the definition applies, the st
above should be followed. 

Supplemental Information  
Examples 

City of Toronto Downspout Disconnection Program 

City of Boston, MA, Rain Barrel Demonstration Program 

Other�Resources 

www.stormh2o.com 

Low Impact Urban Design Tools, Low Impact Development Design Center, Beltsville, MD.  
www.lid-stormwater.net 

Start at the Source, Bay Area Stormwater Management Agencies Association, 1999 Edition 
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WQMP Exhibit 



LAND STRATEGIES, LLC
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Attachment C 

HCOC Calculations 



Number (acre) Slope % A C A C Total
0 to 5 30% 0.07 2.77 0.29 10.64
5 to10 30% 0.07 0.46 0.29 3.45
10 to 15 20% 0.05 0.82 0.20 2.99
15 and up 20% 0.05 1.31 0.20 2.51
0 to 5 25% 0.05 0.49
5 to10 20% 0.04 0.39
10 to 15 15% 0.03 0.29
15 and up 40% 0.09 0.78
0 to 5 50% 1.48 0.63
5 to10 5% 0.15 0.06
10 to 15 15% 0.44 0.19
15 and up 30% 0.89 0.38
0 to 5 60% 0.86 3.44
5 to10 5% 0.07 0.29
10 to 15 15% 0.22 0.86
15 and up 20% 0.29 1.15
0 to 5 60% 0.30 5.79
5 to10 25% 0.13 2.41
10 to 15 15% 0.08 1.45
15 and up 0% 0.00 0.00

24.94

20%

10%

70%

20%

Total = 

10.15

1.22

2.18

4.22

7.17

A-1

A-2

A-3

A-4

A-5 5%

80%

Predeveloped
Soil % AreaArea Slope

1.22

2.18

4.22

7.17

10.15

90%

30%

80%

95%



Number (acre) Slope % A C A C Total
0 to 5 30% 0.07 2.71 0.29 9.55
5 to10 30% 0.07 0.44 0.29 2.99
10 to 15 20% 0.05 0.80 0.20 2.71
15 and up 20% 0.05 1.31 0.20 2.51
0 to 5 25% 0.05 0.49
5 to10 20% 0.04 0.39
10 to 15 15% 0.03 0.29
15 and up 40% 0.09 0.78
0 to 5 50% 1.48 0.63
5 to10 5% 0.15 0.06
10 to 15 15% 0.44 0.19
15 and up 30% 0.89 0.38
0 to 5 60% 0.86 3.44
5 to10 5% 0.07 0.29
10 to 15 15% 0.22 0.86
15 and up 20% 0.29 1.15
0 to 5 60% 0.25 4.69
5 to10 25% 0.10 1.95
10 to 15 15% 0.06 1.17
15 and up 0% 0.00 0.00
0 to 5 Imp 41% 0.32 1.82
0 to 5 Perv 59% 0.46 2.62

0.00 0.00
0.00 0.00

28.25Total = 

Developed
Area Slope Soil % Area

A-2 2.18 10% 90% 2.18

A-1 1.22 20% 80% 1.22

A-4 7.17 20% 80% 7.17

A-3 4.22 70% 30% 4.22

B 5.23 15% 85% 5.23

A-5 8.23 5% 95% 8.23
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Project Name: Groves 11292017

Site Name: CEP

Site Address: Coto OC

City: Coto De Caza

Report Date: 12/2/2017

Gage: Trabuco Canyon

Data Start: 10/01/1958

Data End: 09/30/2005

Timestep: 15 Minute

Precip Scale: 1.000

Version Date: 2017/03/20

Low  Flow Threshold for POC1: 10 Percent of the 2 Year

High Flow Threshold for POC1: 10 Year
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Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 A,Open Brush,Flat 2.71
 A,Open Brush,Mod 0.46
 A,Open Brush,Steep 0.82
 A,Open Brush,VSteep 1.31
 C,Open Brush,Flat 10.64
 C,Open Brush,Mod 3.45
 C,Open Brush,Steep 2.99
 C,Open Brush,VSteep 2.56

 Pervious Total 24.94

Impervious Land Use acre

 Impervious Total 0

 Basin Total 24.94

Element Flows To:
Surface Interflow Groundwater
Channel  1 Channel  1
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Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 A,Open Brush,Flat 2.71
 A,Open Brush,Mod 0.44
 A,Open Brush,Steep 0.8
 A,Open Brush,VSteep 1.31
 C,Open Brush,Flat 9.55
 C,Open Brush,Mod 2.99
 C,Open Brush,Steep 2.71
 C,Open Brush,VSteep 2.51
 A,Urban,Flat(0-5%) 0.46
 C,Urban,Flat(0-5%) 2.63

 Pervious Total 26.11

Impervious Land Use acre
Impervious,Flat(0-5) 2.14

 Impervious Total 2.14

 Basin Total 28.25

Element Flows To:
Surface Interflow Groundwater
Vault  1 Vault  1
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Channel  1
Bottom Length: 100.00 ft.
Bottom Width: 10.00 ft.
Manning's n: 0.03
Channel bottom slope 1: 0.03 To 1
Channel Left side slope 0: 3 To 1
Channel right side slope 2: 3 To 1
Infiltration On
Infiltration rate: 0.5
Infiltration safety factor: 1
Total Volume Infiltrated (ac-ft.): 2.36
Total Volume Through Riser (ac-ft.): 438.465
Total Volume Through Facility (ac-ft.): 440.825
Percent Infiltrated: 0.54
Total Precip Applied to Facility: 0
Total Evap From Facility: 0
Discharge Structure
Riser Height: 0 ft.
Riser Diameter: 0 in.
Element Flows To:
Outlet 1 Outlet 2

              Channel Hydraulic Table

0.0000 0.023 0.000 0.000 0.000
0.0889 0.024 0.002 1.534 0.011
0.1778 0.025 0.004 4.911 0.011
0.2667 0.026 0.006 9.738 0.011
0.3556 0.027 0.009 15.87 0.011
0.4444 0.029 0.011 23.25 0.011
0.5333 0.030 0.014 31.83 0.011
0.6222 0.031 0.017 41.59 0.011
0.7111 0.032 0.019 52.51 0.011
0.8000 0.034 0.022 64.60 0.011
0.8889 0.035 0.025 77.86 0.011
0.9778 0.036 0.029 92.29 0.011
1.0667 0.037 0.032 107.9 0.011
1.1556 0.038 0.035 124.7 0.011
1.2444 0.040 0.039 142.7 0.011
1.3333 0.041 0.042 161.9 0.011
1.4222 0.042 0.046 182.4 0.011
1.5111 0.043 0.050 204.1 0.011
1.6000 0.045 0.054 227.0 0.011
1.6889 0.046 0.058 251.3 0.011
1.7778 0.047 0.062 276.9 0.011
1.8667 0.048 0.066 303.7 0.011
1.9556 0.050 0.071 332.0 0.011
2.0444 0.051 0.075 361.5 0.011
2.1333 0.052 0.080 392.5 0.011
2.2222 0.053 0.085 424.8 0.011
2.3111 0.054 0.089 458.5 0.011
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2.4000 0.056 0.094 493.7 0.011
2.4889 0.057 0.099 530.3 0.011
2.5778 0.058 0.105 568.4 0.011
2.6667 0.059 0.110 607.9 0.011
2.7556 0.061 0.115 649.0 0.011
2.8444 0.062 0.121 691.6 0.011
2.9333 0.063 0.126 735.7 0.011
3.0222 0.064 0.132 781.4 0.011
3.1111 0.065 0.138 828.6 0.011
3.2000 0.067 0.144 877.5 0.011
3.2889 0.068 0.150 927.9 0.011
3.3778 0.069 0.156 980.0 0.011
3.4667 0.070 0.162 1033. 0.011
3.5556 0.072 0.168 1089. 0.011
3.6444 0.073 0.175 1146. 0.011
3.7333 0.074 0.181 1205. 0.011
3.8222 0.075 0.188 1265. 0.011
3.9111 0.077 0.195 1327. 0.011
4.0000 0.078 0.202 1391. 0.011
4.0889 0.079 0.209 1457. 0.011
4.1778 0.080 0.216 1525. 0.011
4.2667 0.081 0.223 1594. 0.011
4.3556 0.083 0.231 1665. 0.011
4.4444 0.084 0.238 1738. 0.011
4.5333 0.085 0.246 1813. 0.011
4.6222 0.086 0.253 1890. 0.011
4.7111 0.088 0.261 1969. 0.011
4.8000 0.089 0.269 2049. 0.011
4.8889 0.090 0.277 2132. 0.011
4.9778 0.091 0.285 2216. 0.011
5.0667 0.093 0.293 2303. 0.011
5.1556 0.094 0.302 2391. 0.011
5.2444 0.095 0.310 2482. 0.011
5.3333 0.096 0.318 2574. 0.011
5.4222 0.098 0.327 2669. 0.011
5.5111 0.099 0.336 2765. 0.011
5.6000 0.100 0.345 2864. 0.011
5.6889 0.101 0.354 2964. 0.011
5.7778 0.102 0.363 3067. 0.011
5.8667 0.104 0.372 3172. 0.011
5.9556 0.105 0.381 3279. 0.011
6.0444 0.106 0.391 3388. 0.011
6.1333 0.107 0.400 3500. 0.011
6.2222 0.109 0.410 3613. 0.011
6.3111 0.110 0.420 3729. 0.011
6.4000 0.111 0.430 3847. 0.011
6.4889 0.112 0.440 3967. 0.011
6.5778 0.114 0.450 4089. 0.011
6.6667 0.115 0.460 4214. 0.011
6.7556 0.116 0.470 4341. 0.011
6.8444 0.117 0.481 4470. 0.011
6.9333 0.119 0.491 4602. 0.011
7.0222 0.120 0.502 4736. 0.011
7.1111 0.121 0.512 4872. 0.011
7.2000 0.122 0.523 5011. 0.011
7.2889 0.123 0.534 5152. 0.011
7.3778 0.125 0.545 5295. 0.011
7.4667 0.126 0.556 5441. 0.011
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7.5556 0.127 0.568 5589. 0.011
7.6444 0.128 0.579 5740. 0.011
7.7333 0.130 0.591 5893. 0.011
7.8222 0.131 0.602 6048. 0.011
7.9111 0.132 0.614 6206. 0.011
8.0000 0.133 0.626 6367. 0.011
8.0889 0.135 0.638 6530. 0.011
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Vault  1
Width: 58 ft.
Length: 70 ft.
Depth: 14.5 ft.
Infiltration On
Infiltration rate: 1.5
Infiltration safety factor: 1
Total Volume Infiltrated (ac-ft.): 289.12
Total Volume Through Riser (ac-ft.): 330.148
Total Volume Through Facility (ac-ft.): 619.268
Percent Infiltrated: 46.69
Total Precip Applied to Facility: 0
Total Evap From Facility: 0
Discharge Structure
Riser Height: 12 ft.
Riser Diameter: 20 in.
Notch Type: Rectangular
Notch Width: 0.280 ft.
Notch Height: 7.000 ft.
Orifice 1 Diameter: 5 in. Elevation:2 ft.
Orifice 2 Diameter: 5 in. Elevation:3 ft.
Orifice 3 Diameter: 6 in. Elevation:4 ft.
Element Flows To:
Outlet 1 Outlet 2
Channel  1

              Vault Hydraulic Table

0.0000 0.093 0.000 0.000 0.000
0.1611 0.093 0.015 0.000 0.141
0.3222 0.093 0.030 0.000 0.141
0.4833 0.093 0.045 0.000 0.141
0.6444 0.093 0.060 0.000 0.141
0.8056 0.093 0.075 0.000 0.141
0.9667 0.093 0.090 0.000 0.141
1.1278 0.093 0.105 0.000 0.141
1.2889 0.093 0.120 0.000 0.141
1.4500 0.093 0.135 0.000 0.141
1.6111 0.093 0.150 0.000 0.141
1.7722 0.093 0.165 0.000 0.141
1.9333 0.093 0.180 0.000 0.141
2.0944 0.093 0.195 0.208 0.141
2.2556 0.093 0.210 0.343 0.141
2.4167 0.093 0.225 0.437 0.141
2.5778 0.093 0.240 0.515 0.141
2.7389 0.093 0.255 0.583 0.141
2.9000 0.093 0.270 0.643 0.141
3.0611 0.093 0.285 0.866 0.141
3.2222 0.093 0.300 1.069 0.141
3.3833 0.093 0.315 1.218 0.141
3.5444 0.093 0.330 1.343 0.141
3.7056 0.093 0.345 1.455 0.141
3.8667 0.093 0.360 1.558 0.141
4.0278 0.093 0.375 1.816 0.141
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4.1889 0.093 0.390 2.168 0.141
4.3500 0.093 0.405 2.406 0.141
4.5111 0.093 0.420 2.607 0.141
4.6722 0.093 0.435 2.787 0.141
4.8333 0.093 0.450 2.952 0.141
4.9944 0.093 0.465 3.106 0.141
5.1556 0.093 0.480 3.306 0.141
5.3167 0.093 0.495 3.544 0.141
5.4778 0.093 0.510 3.799 0.141
5.6389 0.093 0.525 4.062 0.141
5.8000 0.093 0.540 4.328 0.141
5.9611 0.093 0.555 4.595 0.141
6.1222 0.093 0.570 4.886 0.141
6.2833 0.093 0.585 5.194 0.141
6.4444 0.093 0.600 5.926 0.141
6.6056 0.093 0.615 6.324 0.141
6.7667 0.093 0.630 6.735 0.141
6.9278 0.093 0.645 7.158 0.141
7.0889 0.093 0.660 7.592 0.141
7.2500 0.093 0.675 8.037 0.141
7.4111 0.093 0.690 8.494 0.141
7.5722 0.093 0.705 8.961 0.141
7.7333 0.093 0.720 9.438 0.141
7.8944 0.093 0.735 9.925 0.141
8.0556 0.093 0.750 10.42 0.141
8.2167 0.093 0.765 10.92 0.141
8.3778 0.093 0.780 11.44 0.141
8.5389 0.093 0.795 11.96 0.141
8.7000 0.093 0.810 12.50 0.141
8.8611 0.093 0.825 13.04 0.141
9.0222 0.093 0.840 13.59 0.141
9.1833 0.093 0.855 14.15 0.141
9.3444 0.093 0.870 14.72 0.141
9.5056 0.093 0.886 15.29 0.141
9.6667 0.093 0.901 15.88 0.141
9.8278 0.093 0.916 16.47 0.141
9.9889 0.093 0.931 17.07 0.141
10.150 0.093 0.946 17.68 0.141
10.311 0.093 0.961 18.29 0.141
10.472 0.093 0.976 18.92 0.141
10.633 0.093 0.991 19.55 0.141
10.794 0.093 1.006 20.18 0.141
10.956 0.093 1.021 20.83 0.141
11.117 0.093 1.036 21.48 0.141
11.278 0.093 1.051 22.14 0.141
11.439 0.093 1.066 22.81 0.141
11.600 0.093 1.081 23.48 0.141
11.761 0.093 1.096 24.16 0.141
11.922 0.093 1.111 24.84 0.141
12.083 0.093 1.126 25.64 0.141
12.244 0.093 1.141 27.37 0.141
12.406 0.093 1.156 29.56 0.141
12.567 0.093 1.171 31.55 0.141
12.728 0.093 1.186 32.88 0.141
12.889 0.093 1.201 33.77 0.141
13.050 0.093 1.216 34.54 0.141
13.211 0.093 1.231 35.27 0.141
13.372 0.093 1.246 35.95 0.141
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13.533 0.093 1.261 36.59 0.141
13.694 0.093 1.276 37.20 0.141
13.856 0.093 1.291 37.79 0.141
14.017 0.093 1.306 38.35 0.141
14.178 0.093 1.321 38.90 0.141
14.339 0.093 1.336 39.42 0.141
14.500 0.093 1.351 39.93 0.141
14.661 0.096 1.364 40.43 0.194
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Channel  1
Bottom Length: 100.00 ft.
Bottom Width: 10.00 ft.
Manning's n: 0.03
Channel bottom slope 1: 0.03 To 1
Channel Left side slope 0: 3 To 1
Channel right side slope 2: 3 To 1
Infiltration On
Infiltration rate: 0.5
Infiltration safety factor: 1
Total Volume Infiltrated (ac-ft.): 1.626
Total Volume Through Riser (ac-ft.): 328.345
Total Volume Through Facility (ac-ft.): 329.97
Percent Infiltrated: 0.49
Total Precip Applied to Facility: 0
Total Evap From Facility: 0
Discharge Structure
Riser Height: 0 ft.
Riser Diameter: 0 in.
Element Flows To:
Outlet 1 Outlet 2

              Channel Hydraulic Table

0.0000 0.023 0.000 0.000 0.000
0.0889 0.024 0.002 1.534 0.011
0.1778 0.025 0.004 4.911 0.011
0.2667 0.026 0.006 9.738 0.011
0.3556 0.027 0.009 15.87 0.011
0.4444 0.029 0.011 23.25 0.011
0.5333 0.030 0.014 31.83 0.011
0.6222 0.031 0.017 41.59 0.011
0.7111 0.032 0.019 52.51 0.011
0.8000 0.034 0.022 64.60 0.011
0.8889 0.035 0.025 77.86 0.011
0.9778 0.036 0.029 92.29 0.011
1.0667 0.037 0.032 107.9 0.011
1.1556 0.038 0.035 124.7 0.011
1.2444 0.040 0.039 142.7 0.011
1.3333 0.041 0.042 161.9 0.011
1.4222 0.042 0.046 182.4 0.011
1.5111 0.043 0.050 204.1 0.011
1.6000 0.045 0.054 227.0 0.011
1.6889 0.046 0.058 251.3 0.011
1.7778 0.047 0.062 276.9 0.011
1.8667 0.048 0.066 303.7 0.011
1.9556 0.050 0.071 332.0 0.011
2.0444 0.051 0.075 361.5 0.011
2.1333 0.052 0.080 392.5 0.011
2.2222 0.053 0.085 424.8 0.011
2.3111 0.054 0.089 458.5 0.011
2.4000 0.056 0.094 493.7 0.011
2.4889 0.057 0.099 530.3 0.011
2.5778 0.058 0.105 568.4 0.011
2.6667 0.059 0.110 607.9 0.011
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2.7556 0.061 0.115 649.0 0.011
2.8444 0.062 0.121 691.6 0.011
2.9333 0.063 0.126 735.7 0.011
3.0222 0.064 0.132 781.4 0.011
3.1111 0.065 0.138 828.6 0.011
3.2000 0.067 0.144 877.5 0.011
3.2889 0.068 0.150 927.9 0.011
3.3778 0.069 0.156 980.0 0.011
3.4667 0.070 0.162 1033. 0.011
3.5556 0.072 0.168 1089. 0.011
3.6444 0.073 0.175 1146. 0.011
3.7333 0.074 0.181 1205. 0.011
3.8222 0.075 0.188 1265. 0.011
3.9111 0.077 0.195 1327. 0.011
4.0000 0.078 0.202 1391. 0.011
4.0889 0.079 0.209 1457. 0.011
4.1778 0.080 0.216 1525. 0.011
4.2667 0.081 0.223 1594. 0.011
4.3556 0.083 0.231 1665. 0.011
4.4444 0.084 0.238 1738. 0.011
4.5333 0.085 0.246 1813. 0.011
4.6222 0.086 0.253 1890. 0.011
4.7111 0.088 0.261 1969. 0.011
4.8000 0.089 0.269 2049. 0.011
4.8889 0.090 0.277 2132. 0.011
4.9778 0.091 0.285 2216. 0.011
5.0667 0.093 0.293 2303. 0.011
5.1556 0.094 0.302 2391. 0.011
5.2444 0.095 0.310 2482. 0.011
5.3333 0.096 0.318 2574. 0.011
5.4222 0.098 0.327 2669. 0.011
5.5111 0.099 0.336 2765. 0.011
5.6000 0.100 0.345 2864. 0.011
5.6889 0.101 0.354 2964. 0.011
5.7778 0.102 0.363 3067. 0.011
5.8667 0.104 0.372 3172. 0.011
5.9556 0.105 0.381 3279. 0.011
6.0444 0.106 0.391 3388. 0.011
6.1333 0.107 0.400 3500. 0.011
6.2222 0.109 0.410 3613. 0.011
6.3111 0.110 0.420 3729. 0.011
6.4000 0.111 0.430 3847. 0.011
6.4889 0.112 0.440 3967. 0.011
6.5778 0.114 0.450 4089. 0.011
6.6667 0.115 0.460 4214. 0.011
6.7556 0.116 0.470 4341. 0.011
6.8444 0.117 0.481 4470. 0.011
6.9333 0.119 0.491 4602. 0.011
7.0222 0.120 0.502 4736. 0.011
7.1111 0.121 0.512 4872. 0.011
7.2000 0.122 0.523 5011. 0.011
7.2889 0.123 0.534 5152. 0.011
7.3778 0.125 0.545 5295. 0.011
7.4667 0.126 0.556 5441. 0.011
7.5556 0.127 0.568 5589. 0.011
7.6444 0.128 0.579 5740. 0.011
7.7333 0.130 0.591 5893. 0.011
7.8222 0.131 0.602 6048. 0.011
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7.9111 0.132 0.614 6206. 0.011
8.0000 0.133 0.626 6367. 0.011
8.0889 0.135 0.638 6530. 0.011
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+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 24.94
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 26.11
Total Impervious Area: 2.14

Flow Frequency Method: Cunnane

Flow Frequency Return Periods for Predeveloped.  POC #1

2 year 5.258344
5 year 12.215375
10 year 23.430243
25 year 46.493653

Flow Frequency Return Periods for Mitigated.  POC #1

2 year 9.248281
5 year 16.19486
10 year 22.617314
25 year 40.307498
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Duration Flows
The Facility PASSED

0.5258 5959 6506 109 Pass
0.7572 4102 4272 104 Pass
0.9885 3205 3487 108 Pass
1.2199 2635 2802 106 Pass
1.4513 2235 2235 100 Pass
1.6826 1928 1902 98 Pass
1.9140 1679 1702 101 Pass
2.1453 1504 1542 102 Pass
2.3767 1374 1403 102 Pass
2.6081 1233 1259 102 Pass
2.8394 1099 1115 101 Pass
3.0708 988 964 97 Pass
3.3021 914 862 94 Pass
3.5335 839 779 92 Pass
3.7648 756 714 94 Pass
3.9962 700 647 92 Pass
4.2276 642 582 90 Pass
4.4589 596 541 90 Pass
4.6903 542 497 91 Pass
4.9216 498 463 92 Pass
5.1530 452 423 93 Pass
5.3843 426 399 93 Pass
5.6157 398 379 95 Pass
5.8471 374 354 94 Pass
6.0784 345 330 95 Pass
6.3098 320 315 98 Pass
6.5411 299 296 98 Pass
6.7725 280 280 100 Pass
7.0038 269 270 100 Pass
7.2352 251 243 96 Pass
7.4666 234 222 94 Pass
7.6979 223 207 92 Pass
7.9293 211 194 91 Pass
8.1606 203 185 91 Pass
8.3920 193 176 91 Pass
8.6234 183 164 89 Pass
8.8547 171 152 88 Pass
9.0861 160 145 90 Pass
9.3174 149 134 89 Pass
9.5488 138 128 92 Pass
9.7801 128 121 94 Pass
10.0115 121 116 95 Pass
10.2429 117 109 93 Pass
10.4742 113 102 90 Pass
10.7056 104 99 95 Pass
10.9369 97 91 93 Pass
11.1683 94 83 88 Pass
11.3996 89 79 88 Pass
11.6310 87 78 89 Pass
11.8624 85 73 85 Pass
12.0937 82 68 82 Pass
12.3251 77 65 84 Pass
12.5564 75 63 84 Pass
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12.7878 72 60 83 Pass
13.0191 69 59 85 Pass
13.2505 66 54 81 Pass
13.4819 63 51 80 Pass
13.7132 60 50 83 Pass
13.9446 57 48 84 Pass
14.1759 56 46 82 Pass
14.4073 53 46 86 Pass
14.6387 51 46 90 Pass
14.8700 48 41 85 Pass
15.1014 44 41 93 Pass
15.3327 41 41 100 Pass
15.5641 39 38 97 Pass
15.7954 37 37 100 Pass
16.0268 36 34 94 Pass
16.2582 36 34 94 Pass
16.4895 35 33 94 Pass
16.7209 34 33 97 Pass
16.9522 33 32 96 Pass
17.1836 30 30 100 Pass
17.4149 28 30 107 Pass
17.6463 27 29 107 Pass
17.8777 27 27 100 Pass
18.1090 26 27 103 Pass
18.3404 26 25 96 Pass
18.5717 26 24 92 Pass
18.8031 26 24 92 Pass
19.0344 25 24 96 Pass
19.2658 24 24 100 Pass
19.4972 24 23 95 Pass
19.7285 24 22 91 Pass
19.9599 24 22 91 Pass
20.1912 24 22 91 Pass
20.4226 24 22 91 Pass
20.6540 23 21 91 Pass
20.8853 23 21 91 Pass
21.1167 20 21 104 Pass
21.3480 18 19 105 Pass
21.5794 17 18 105 Pass
21.8107 16 17 106 Pass
22.0421 15 16 106 Pass
22.2735 15 15 100 Pass
22.5048 15 14 93 Pass
22.7362 14 13 92 Pass
22.9675 14 13 92 Pass
23.1989 12 12 100 Pass
23.4302 12 12 100 Pass
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Water Quality
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Total of 0 changes have been made.

 No PERLND changes have been made.

No IMPLND changes have been made.
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This program and accompanying documentation are provided 'as-is' without warranty of any kind.  The 
entire risk regarding the performance and results of this program is assumed by End User.   Clear 
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either 
expressed or implied, including but not limited to implied warranties of program and accompanying 
documentation.  In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever 
(including without limitation to damages for loss of business profits, loss of business information, 
business interruption, and the like) arising out of the use of, or inability to use this program even 
if Clear Creek Solutions Inc. or their authorized representatives have been advised of the 
possibility of such damages.  Software Copyright © by : Clear Creek Solutions, Inc. 2005-2017; All 
Rights Reserved.

Clear Creek Solutions, Inc.
6200 Capitol Blvd.  Ste F
Olympia, WA.  98501
Toll Free 1(866)943-0304
Local (360)943-0304

www.clearcreeksolutions.com



Attachment D 

Operations & Maintenance 



As a consequence of its function, the stormwater conveyance system collects and transports 
urban runoff and storm water that may contain certain pollutants. Consequently these pollutants 
may accumulate in the system and must be removed periodically. In addition, the systems must 
also be maintained to function properly hydraulically to avoid flooding. Maintaining the system 
may involve the following activities: 

1. Inspection and Cleaning of Stormwater Conveyance Structures 
2. Controlling Illicit Connections and Discharges 
3. Controlling Illegal Dumping 

This list of Model Maintenance Procedures can be utilized as an inspection checklist to determine 
where better compliance with Designated Minimum Best Management Practices (notated with 
checkmarks and capital letters) is needed, and to recommend Additional Best Management 
Practices (notated with bullet points and lower case letters) that may be applicable under certain 
circumstances, especially where there are certain Pollutant Constituents of Concern. BMPs
applicable to certain constituents are notated as: 

Program/Facility Being Inspected: 
Date: Inspector Name: 
When completed, the checklist should be attached to the General Inspection Form Cover Sheet 
and copies should be provided to the Supervisor of the Facility/Program being inspected.

 

 

 

 

 

 

 

 1A. Annually inspect and clean drainage structures as 
needed.

 1B. Maintain appropriate records of cleaning and
inspections.

 1C. Properly dispose of removed materials at a landfill 
or recycling facility. 

 1D. Conduct intermittent supplemental visual
inspections during the wet season to determine if there are 
problem inlets where sediment/trash or other pollutants 
accumulate, and provide for additional cleanouts as 
appropriate.

 1E. Prevent or clean up any discharges that may occur 
during the course of maintenance and cleaning
procedures.

 1F. Verify that appropriate employees or subcontractors 
are trained in proper conductance of maintenance
activities, including record keeping and disposal. 

 1G. Annually inspect and clean v-ditches as needed, 
prior to the wet season. On shrub-covered slopes, 
vegetative debris may be placed on the downhill side of 
the ditch. Trash should be bagged and disposed at a 
landfill.
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 1a.
channels. It should be noted that major vegetative debris 
removal may require other regulatory permits prior to 
completing the work. ASH)

 1b.
below culvert outfalls to minimize potential for erosion. 
(SED)

 1c. -ditches that have cracked or displaced 
in a manner that accelerates erosion. 

 1d. tions appear to exist, test selected 
samples of the removed wastes for compliance with 
hazardous waste regulations prior to disposal. 

 1e.
drainage structures to help address ongoing specific 
impairments.

 1f.
address ongoing specific impairments (SED, BACT, NUT, 
TRASH, O&G) 

 1g.
other -pipe
identified/needed. (ANY, BACT, NUT, TRASH) 

 1h.
only be done when critically necessary and no other 
solution is practical. 

 1i. the material should 
be collected (vacuumed), treated with an appropriate 
filtering device to remove sand and debris and disposed 
of properly. (SED) 

 1H.
drainage facilities in appropriate containers or temporary 
storage sites in a manner that prevents discharge to the 
storm drain. 

 1j.
sanitary sewer if permitted. 
an appropriate filtering device to remove the sand and 
debris prior to discharge to the sanitary sewer. 
discharge to the sanitary sewer is not permitted, water 
should be pumped or vacuumed to a tank and properly 
disposed of. 
stream. (SED, TRASH) 

 1k. vide for laboratory analysis of at least one 
randomly collected sediment (less the debris) sample per 
year from the storm drain inlet leaning program to ensure 
that it does not meet the EPA criteria for hazardous 
waste. azardous, the 
sediment must be disposed of as hazardous waste and 
the source should be investigated. (TOX). 

Remove trash or debris as needed from open 

(TR
Consider retrofitting energy dissipaters (e.g. riprap) 

Repair any v
(SED)

If suspicious condi

(TOX)
Consider more frequent regular cleaning of selected 

(SED, BACT, NUT, TRASH) 
Consider structural retrofits to the MS4 to help 

Consider cleaning out pipes at gradient breaks or 
in aspointsaccumulationdebris

Flushing of storm drains or storm drain inlets should 

(SED, BACT, TRASH). 
If flushed, to the extent practical 

Store wastes collected from cleaning activities of the 

Dewater the wastes if necessary with outflow into the 
Water should be treated with 

If

Do not dewater near a storm drain or 

Pro

If the sample is determined to be h
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 2A. Report prohibited discharges such as dumping, paint 
spills, abandoned oil containers, etc. observed during the 
course
investigated, contained, and cleaned up. 

 2B. Where field observations and/or monitoring data 
indicate significant problems, conduct field investigations to 
detect
improper disposal of pollutants into the storm drain (i.e. 
identify l
connections may occur and follow up stream to determine 
the source(s)). -10 and A-11.)

 2C. Report
discharges to the 24-hour water pollution problem reporting 
hotline (714) 567-6363.

 2D. Encourage
disposal by distributing public education materials and 
advertising the 24-hour water pollution problem reporting 
hotline.

 2E. stenciling
program.

 2a. Consider adding the hotline number to the storm 
drain stencils (BACT, TOX, TRASH). 

 

 

 

 

 

 

 3A. Report prohibited discharges such as dumpings 
observed during the course of normal daily activities so 
they can be investigated, contained and cleaned up. 

 3B. Conduct field investigations to detect and eliminate 
improper disposal of pollutants into the storm drain (i.e. 
identify
connections may occur and follow up stream to determine 
the source(s)). 

 3C. Report all observed illegal dumping to the 24-hour
water pollution problem reporting hotline (714) 567-6363.

 3D. Encourage
disposal by distributing public education materials and 
advertising the 24-hour water pollution problem reporting 
hotline.

 3E. If perpetrator can be identified, take appropriate 
enforcement action. 

 3a. Consider posting “No Dumping” signs in problem 
areas with a phone number for reporting dumping and 
disposal.
illegal dumping. (ANY) 

becantheysoactivitiesdailynormalof

andconnectionsillicitexistingeliminateand

illegaordischargeswhereareasproblem

(Refer to Appendices A
andconnectionsillicitobservedall

wasteimproperofreportingpublic

Implement and maintain a storm drain 

illegalordischargeswhereareasproblem

wasteimproperofreportingpublic

Signs could also indicate fines and penalties for 
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 3F. Verify that appropriate employees and
subcontractors are trained to recognize and report illegal 
dumping.

 3G. Encourage public reporting of illegal dumping by 
advertising the 24-hour water pollution problem reporting 
hotline (714) 567-6363.

 3b. Take extra steps to educate the public in
neighborhoods where illegal dumping has occurred to 
inform them why illegal dumping is a problem, and that 
illegal dumping carries a significant financial penalty. 
(ANY)

Clean-up activities may create a slight disturbance for local aquatic species. Access to items 
and material on private property may be limited. Trade-offs may exist between channel 
hydraulics and water quality/riparian habitat. If storm channels or basins are recognized as 
wetlands, many activities, including maintenance, may be subject to regulation and permitting. 
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