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Use these guidelines for Outdoor Cleaning Activities and Wash Water Disposal 

Did you know that disposing of 
pollutants into the street, gutter, 

storm drain or body of water is 
PROHIBITED by law and can result 
in stiff penalties? 

Best Management Practices 
Waste wash water from Mechanics, Plumbers, 
Window/Power Washers, Carpet Cleaners, Car 
Washing and Mobile Detailing activities may 
contain significant quantities of motor oil, grease, 
chemicals, dirt, detergents, brake pad dust, litter 
and other materials. 

Best Management Practices, or BMPs as they are 
known, are guides to prevent pollutants from 
entering the storm drains. Each of us can do our 
part to keep stormwater clean by using the 
suggested BMPs below: 

Simple solutions for both 
light and heavy duty jobs: 

Do ... consider dry cleaning methods first such 
as a mop, broom, rag or wire brush. Always keep 
a spill response kit on site. 

Do ... prepare the work area before power 
cleaning by using sand bags, rubber mats, vacuum 
booms, containment pads or temporary berms to 
keep wash water away from the gutters and storm 
drains. 

Do ... use vacuums or other machines to 
remove and collect loose debris or litter before 
applying water. 

Do ... obtain the property owner's permission to 
dispose of small amounts of power washing waste 
water on to landscaped, gravel or unpaved 
surfaces. 

Do ... check your local sanitary sewer agency's 
policies on wash water disposal regulations before 
disposing of wash water into the sewer. (See list 
on reverse side) 

Do ... be aware that if discharging to landscape 
areas, soapy wash water may damage landscaping. 
Residual wash water may remain on paved 
surfaces to evaporate. Sweep up solid residuals 
and dispose of properly. Vacuum booms are 
another option for capturing and collecting wash 
water. 

Do ... check to see if local ordinances prevent 
certain activities. 

Do not let ... wash or waste water from 
sidewalk, plaza or building cleaning go into a 
street or storm drain. 

Report illegal stonn drain disposal 
Call Toll Free 

1--800--506--25 55 

Using Cleaning Agents 

Try using biodegradable/phosphate,free products. 
They are easier on the environment, but don't 
confuse them with being toxic free. Soapy water 
entering the storm drain system can impact the 
delicate aquatic environment. 

When cleaning surfaces with a high,pressure 
washer or steam cleaner, additional precautions 
should be taken to prevent the discharge of 
pollutants into the storm drain system. These 
two methods of surface cleaning can loosen 
additional material that can contaminate local 
waterways. 

Think Water Conservation 

Minimize water use by using high pressure, low 
volume nozzles. Be sure to check all hoses for 
leaks. Water is a precious resource, don't let it flow 
freely and be sure to shut it off in between uses. 

Screening Wash Water 
Conduct thorough dry cleanup before washing 
exterior surfaces, such as buildings and decks 
with loose paint, sidewalks or plaza areas. Keep 
debris from entering the storm drain after 
cleaning by first passing the wash water through 
a "20 mesh'' or finer screen to catch the solid 
materials, then dispose of the mesh in a refuse 
container. Do not let the remaining wash water 
enter a street, gutter or storm drain. 

Drain Inlet Protection & 
Collection of Wash Water 

• Prior to any washing, block all storm drains 
with an impervious barrier such as sandbags 
or berms, or seal the storm drain with plugs 
or other appropriate materials. 

• Create a containment area with berms and 
traps or take advantage of a low spot to keep 
wash water contained. 

• Wash vehicles and equipment on grassy or 
gravel areas so that the wash water can seep 
into the ground. 

• Pump or vacuum up all wash water in the 
contained area. 

Concrete/Coring/Saw Cutting 
and Drilling Projects 

Protect any down,gradient inlets by using dry 
activity techniques whenever possible. If water is 
used, minimize the amount of water used during 
the coring/drilling or saw cutting process. Place a 
barrier of sandbags and/or absorbent berms to 
protect the storm drain inlet or watercourse. Use a 
shovel or wet vacuum to remove the residue from 
the pavement. Do not wash residue or particulate 
matter into a storm drain inlet or watercourse. 



e Salt water pools, although different from regular 
pools, are in fact, sanitized using chlorine. A salt­
chlorine generator separates the chlorine and 
sodium molecules in salt and reintroduces them 
into the pool water. The same hannful effects of 
chlorine still apply. 

e A salt water pool is still maintained with 
chemicals such as Muriatic acid, soda ash and 
sodium carbonate to help keep a proper pH, total 
Alkalinity, Calcium Hardness and Stabilizer 
levels. 

e It may be illegal to discharge salt water to land. 
The salt may kill plants and the build-up of salt in 
soil puts animals, plants, and groundwater at risk. 
Consult your city representatives to determine 
local requirements regarding salt water drainage. 
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storm drallL 

IMPORTANT: The discruu:ee of pollutants into 
the street, gutter, storm drain system or waterways -
without a permit or waiver - is strictly prohibited by 
local ordinances, state and federal law. Violations 
may result in monetary fines and enforcement 
actions. 

RlvERSIDE COUNIY WATER AGENCIES: 
Qty ofBanning ...................................................................... (951) 922-3130 
Qty of Beaumont/Cherry Valley ............................................ (951) 845-9581 
City of Blythe ........................................................................ (7(/J) 922-6161 
City ofCoachella ................................................................... (7ffJ) 398-3502 
Q ty ofCorona ....................................................................... (951) 736-2263 
City ofHemet ........................................................................ (951) 765-3710 
City ofNorco ......................................................................... (951) 270 5f/J7 
City of Riverside Public Worlcs .............................................. (951) 351-6140 
City of San Jacinto ................................................................ (951) 654-4041 
Coachella Valley Water District ............................................ (7(/J) 398-2651 
Desert Water Agency (Palm Sp~ ) ................................... (7ffJ) 323-4971 
Eastern Municipal Water District .......................................... (951) 928-3777 
Elsinote Valley Municipal Water District ............................... (951) 674 3146 
Elsinore Water District .......................................................... (951) 674-2168 
Farm Mutual Water Company ............................................... (951) 244-4198 
Idyllwild Water District ......................................................... (951) 659-2143 
Indio Water Authority ........................................................... (7ffJ) 391-4129 
Jurupa Community Services District ..................................... (951) 685-7434 
Lee Lake Water ..................................................................... (951) 658-3241 
Mission Sp~ Water ........................................................... (7(/J) 329-6448 
Rancho California Water District .......................................... (951) 296-6900 
Ripley, CSA #62 ................................................................... (7(/J} 922-4951 
Riverside Co. Service Area #51. ........................................... (7ffJ) 227-3203 
Rubidoux Community Services District ................................ (951) 684-7580 
Valley Sanicaxy District .......................................................... (7f/J) 347-2356 
Western Municipal Water District ......................................... (951) 789-5000 
Yucaipa Valley Water District ................................................ (9()1)} 797-5117 

CALL 1,800,506,2555 to: 
• Report clogged storm draira or illegal storm drain disposal from residential, 

industrial, construction and commercial sites into public streets, storm draira 
and/or water bodies. 

• Find out about our various storm drain pollution prevention materials. 
• Locate the dates and times of Ho~ Hazardous Waste (HHW) 

OJllection Even~ 
• Request adult, neighborhood, or classroom presentations. 
• LocateotherCountyenvirorunentalservices. 
• Receive grasscycling information and OOllljl06ting workshop information. 

Or visit our 
Riverside County Flood Control and Water Conservation District 

website at: www.rdlood.org 

Other links to additional stonn drain pollution information: 
• County of Riverside Environmental Health: www.rivcoeh.org 
• State Water Resources Control Board: www.waterboards.ca.gov 
• California Storm water Quality Association: www.casqa.org 
• United States Environmental Protection Agency (EPA): 

www.q,a.gov/compliance/assistance (compliance assistance information) 

Rlvenide Oiunty's. 'Only Rain Down the &orm Drain" fullutioo Prevaltioo Program gratdully 
~ the Bay Atta &ormwa,.. Managancru A&,e,,des A>oociatioo and the Oeaning 
Equlpm,nt Trade Asoodation fortnbmatioo pr0Yidod In thls bochur,. 



Pool, Jacuzzi and Fountain wastewater and rain water 
runoff (also called stormwater) that reach streets can 
enter the storm drain and be conveyed directly into 
local streams, rivers and lakes. 

A storm drain's purpose is to prevent flooding by 
carrying rain water away from developed areas. Storm 
drains are not connected to sanitary sewers systems 
and treatment plants! 

Wastewater, from residential swimming pools, Jacuzzis, 
fishponds and fountains, often contains chemicals 
used for sanitizing or cleansing purposes. Toxic 
chemicals (such as chlorine or copper-based 
algaecides) may pollute the environment when 
discharged into a storm drain system. 

The Cities and County of Riverside have adopted 
ordinances that prohibit the discharge of wastewater 
to the street and storm drain system. 

Regulatory requirements for discharging wastewater 
from your pool may differ from city to city. Chlorinated 
water should not be discharged into the street, storm 
drain or surface waters. Check with your water agency 
to see if disposal to the sanitary sewer line is allowed for 
pool discharges (see reverse for Riverside County 
sewer agencies). 

If allowed, a hose can be run from the pool Jacuzzi, or 
fountain to the private sewer cleanout, washing 
machine drain or a sink or bathtub. 

If you cannot discharge to the sewer, you may drain 
your fountain, pool, or jacuzzi to your landscaping by 
following these guidelines: 

First, reduce or eliminate solids (e.g. debris, leaves or 
dirt) in the pool water and allow the chemicals in the 
pool water to dissipate before draining the pool ( this 
could take up to 7 days, verify using a home pool test 
kit). 

Second, slowly drain to a landscaped area away from 
buildings or structures. Control the flow to prevent 
soil erosion; it may take more than one day to empty. 
Do not allow sediment to enter the street, gutter or 
storm drain. 

Cleaning Filters 
Filter rinse water and backwash must be 
discharged to the sanitary sewer, on-site 
septic tank and drain field system (if 
properly designed and adequately sized), Ill -.=-­
or a seepage pit. Alternatively, rinse __'.....111111111 
water or backwash may be diverted to landscaped or 
dirt areas. Filter media and other non-hazardous solids 
should be picked up and disposed of in the trash. 

Algaecides 
Avoid using copper-based algaecides unless absolutely 
necessary. Control algae with chlorine, organic 
polymers or other alternatives to copper-based pool 
chemicals. Copper is a heavy metal that can be toxic 
to aquatic life when you drain your pool. 

Chemical Storage and Handling 
e Use only the amount indicated on product labels 

e Store chlorine and other chemicals in a covered 
area to prevent runoff. Keep out of reach of 
children and pets. 

• Chlorine kits, available at retail swimming pool 
equipment and supply stores, should be used to 
monitor the chlorine and pH levels before 
draining your pool. 

e Chlorine and other pool chemicals should never 
be allowed to flow into the gutter or storm drain 
system. 

Take unwanted chemicals to a Househol 
Hazardous Waste (HHW) Collection 
Event. There's no cost for taking 
HHW items to collection events -
it's FREE! Call 1-800-506-2555 
for a schedule of HHW events in 
your community. 



RIVERSIDE COUNTY 
ANIMAL SERVICES LOCATIONS: 

www.rcdas.org 

BLYTHE 
16450 West Hobson Way 

Blythe, CA 92225 
760-921-78'57 

COACHELLA VALLEY ANIMAL CAMPUS 
72-050 Petland Place 

Thousand Palms, CA 92276 
760-'.34'.3-3644 

RIVERSIDE COUNTY ANIMAL SERVICES 
68'51 Van Buren Blvd. 
Riverside, CA 92509 

951-68'8'-4 '.340 

OTHER ANIMAL SHELTERS: 

ANIMAL CARE CENTER OF INDIO 
45-'.355 Van Buren 

Indio, CA 92201 
760-'.391-41'.38' 

ANIMAL FRIENPS OF THE VALLEYS 
29001 Bastron Avenue 

Lake Elsinore, CA 925'.30 
951-674-0618' 

(Serving incorporated Temecula. Wildomar, 
Lake Elsinore, Murrieta and Canyon Lake) 

MARY S. ROBERTS PET ADOPTION CENTER 
618'5 Industrial Avenue 
Riverside, CA 92504 

951-68'8'-4 '.340 

RAMONA HUMANE SOCIETY 
690 Humane Way 
San Jacinto 9258'6 

951-654-8'002 
(Serving Sun City, Menifee, Romoland and Homeland) 

Looking to adopt a pet? 
This website is linked to many animal shelters. 

www.petfinder.com 

To report illegal storm drain disposal call 
1-8'00-506-2555 

Or visit our website at www.rcflood.org 

E-mail fcnpdes@rdlood.org 

HOUSEHOW PETS 
We all love our pets, but pet waste is a 
subject eve~one likes to avoid. Pet waste 
left on trails, sidewalks, streets and grassy 
areas can be washed into the nearest 
waterway when it rains. Even if you can't 
see streams or lakes 
near you. rainfall 
(stormwater} or 
sprinkler runoff 
can wash pet - ---r-..----.-1h-11---­

waste into the 
storm drains that 
carry runoff to 
the nearest 
streams or lakes untreated. 
The risk of stormwater 
contamination increases 
if pet waste is allowed 
to accumulate in 
outdoor animal pen 
areas or left on 
sidewalks, streets 
or driveways. 

Pet waste contains 

I 

c) 
nutrients and bacteria. Nutrients can 
promote the growth of algae in streams 
and lakes. Algae can cause £sh kills and 
other environmental damage if it is 
fed too many nutrients. Pet Waste also 
contains e. Coli and fecal bacteria. which 

allowing these simple pet 
comfortable SUIToundings. 

can cause diseas1e in other animals and 
humans that come in contact with it 
when swimming or splashing in streams 
and lakes. Dog:;: also ~ salmonella 
and giardia. which can make people sick 

Pet waste that is not picked up and 
properly disposed can also increase vector 
problems. Flies and other insects are not 
only attracted to and feed on pet waste, 
but can also be infected with diseases 
and spread those diseases to humans and 
other animals. 

WHATCAN~rOUDO? 
• SCOOP up pet waste and flush it down 

the toilet or plaice in trash can. 

• NEVER DUMP pet waste into a storm 
drain or catch basin. 

e USE the complimentary bags or mutt 
mitts offered ini dispensers at local parks. 

• CARRY EXTRA BAGS when walking 
your dog and make them available to 
other pet owners who are without. 

e TEACH CHILC>REN how to properly 
clean up after a pet. 

e TELL FRIENDS AND NEIGI-IBORS about 
the ill effects of animal waste on the 

:E.ncourage them to clean 



SCOOPnIS POOP 
Many communities have 
"Scoop the Poop" laws 
that govern pet 
waste cleanup. 
Some of 
these laws 
specifically 
require 
anyone who walks an animal off their 
property to CaITY a bag, shovel or 
scooper. Any waste left by the animal 
must be deaned up immediately. CALL 
YOUR WCAL CODE ENFORCEMENT 
0Ff1CE to £nd out more about pet 
waste regulations. 

O'11-ISR WAYS TO PROTECT 
YOUR PETS AND THE 
ENVIROm.1£NT 
Pets are only one of many sources that 
contribute to water pollution. However, 
these other sources of water pollution 
cannot only harrn the environment but 
also harrn your pet. hnproperly used 
or stored lawn fertilizers, pesticides, 
soaps, grease and vehicle fluids cannot 
only be washed into local streams and 
lakes, these chemicals can also harrn 
your pet if they ingest or touch these 
chemicals. Call 1-800-506-2555 for 
information regarding how to properly 
dispose of household hazardous wastes 

such as these. You can also keep your 
pets and our environment healthy by 
properly maintaining your vehicles, and 
limiting use of pesticides and fertilizers 
to only the amount that is absolutely 
needed 

Make sure to not only protect your pets, 
but to also protect your neighbors pets. 
NEVER HOSE VEHICLE FLUIDS into 
the street or gutter. USE ABSORBENT 
MATERIALS such as cat litter to 
clean-up spills. SWEEP UP used 
absorbent materials and place it in the 
trash. 

HORSES AND LIVESTOCK 
Fortunate enough to own a horse or 
livestock? You, too, can play a part in 
protecting and cleaning up our water 
resources. 'lbe following are a few 
simple Best Management Practices 
(BMPs) specifically designed for horses 
and livestock 

e STORE your manure properly. Do 
not store unprotected piles of 
manure in places where stormwater 
runoff may wash the 
manure awatJ. Place 
a cover 
tarp over 
the pile 
to keep 
rainwater 
out. 

e BUILD a manure storage facility to 
protect tJOur pets, property and the 
environment. These structures 
usually consist of a concrete pad to 
protect groundwater and a short 
wall on one or two sides to make 
manure handling easier. 

e READ the Only Rain Down the 
Storm Drain brochure titled "Tips 
for Horse Care" for additional 
guidance and recommendations. 'lhis 
brochure should be available from 
tJOur local city office or for download 
at www.rcflood.org/ stormwater. 

e KEEP animals out of streams -
Horses and livestock can deficate in 
streams causing stormwater 
pollution. Livestock and horses in 
streams can also disturb sensitive 
habitat and vegetation, causing 
additional environmental damage. 
Keep livestock and horses away from 
streams and use designated stream 
crossings whenever possible. 

.:. . . . 
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e MATERIAL STORAGE SAFETY TIPS 
Many of the chemicals found in 
barns require careful handling and 
proper disposal When using these 
chemicals, b!:! certain to follow these 
common sense guidelines: 

♦ Buy only what you need 

♦ Treat spiills of hoof oils like a 
fuel spill. Use kitty litter to soak 
up the oil! and dispose of it in a 
tightly sealed plastic bag. 

♦ Store pe-5:ticides in a locked, dry, 
well-ventilated area 

♦ Protect stored fertilizer and 
pesticide!~ from rain and surface 
water. 

RESOURCE, CONSERVATION 
DI&'TRICTS CAN HELP 
Call l-8'00-5O6-2555 for assistance 
with locating a local conservation 
district that can help you properly 
manage your manure, re-establish 
healthy pastures, control weeds, or 
identify appropriate grasses for your 
soils. 

'!hank you for· 
doing your part: 
to protect your· 
watershed, the· 
environment, your 
pets and your community! 



Efficient Irrigation SD-12 

Design Objectives 

✓ Maximize Infiltration 

✓ Provide Retention 

✓ Slow Runoff 

Minimize Impervious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

Description 

Contain Pollutants 

Collect and Convey 

Irrigation water provided to landscaped areas may result in excess irrigation water being 
conveyed into stormwater drainage systems. 

Approach 
Project plan designs for development and redevelopment should include application methods of 
irrigation water that minimize runoff of excess irrigation water into the stormwater conveyance 
system. 

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment. (Detached residential single-family homes are typically 
excluded from this requirement.) 

Design Considerations 
Designing New Installations 
The following methods to reduce excessive irrigation runoff should be considered, and 
incorporated and implemented where determined applicable and feasible by the Permittee: 

■ Employ rain-triggered shutoff devices to prevent irrigation after precipitation. 

■ Design irrigation systems to each landscape area's specific water requirements. 

■ Include design featuring flow reducers or shutoff valves triggered by a pressure drop to 
control water loss in the event of broken sprinkler heads or lines. 

■ Implement landscape plans consistent with County or City water conservation resolutions, 
which may include provision of water sensors, programmable 
irrigation times (for short cycles), etc. 

January 2003 California Stormwater BMP Handbook 
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SD-12 Efficient Irrigation 

■ Design timing and application methods of irrigation water to minimize the runoff of excess 
irrigation water into the storm water drainage system. 

■ 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 design features such as: 

Using mulches (such as wood chips or bar) in planter areas without ground cover to 
minimize sediment in runoff 

Installing appropriate plant materials for the location, in accordance with amount of 
sunlight and climate, and use native plant materials where possible and/ or as 
recommended by the landscape architect 

Leaving a vegetative barrier along the property boundary and interior watercourses, to 
act as a pollutant filter, where appropriate and feasible 

Choosing plants that minimize or eliminate the use of fertilizer or pesticides to sustain 
growth 

■ Employ other comparable, equally effective methods to reduce irrigation water runoff. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define "redevelopment" 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 of" redevelopment" 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 under "designing new installations" 
above should be followed. 

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

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. 
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Storm Drain Signage 

Description 

SD-13 
Design Objectives 

Maximize Infiltration 

Provide Retention 

Slow Runoff 

Minimize Impervious Land 
Coverage 

✓ Prohibit Dumping of Improper 
Materials 

Contain Pollutants 

Collect and Convey 

Waste materials dumped into storm drain inlets can have severe impacts on receiving and 
ground waters. Posting notices regarding discharge prohibitions at storm drain inlets can 
prevent waste dumping. Storm drain signs and stencils are highly visible source controls that 
are typically placed directly adjacent to storm drain inlets. 

Approach 
The stencil or affixed sign contains a brief statement that prohibits dumping of improper 
materials into the urban runoff conveyance system. Storm drain messages have become a 
popular method of alerting the public about the effects of and the prohibitions against waste 
disposal. 

Suitable Applications 
Stencils and signs alert the public to the destination of pollutants discharged to the storm drain. 
Signs are appropriate in residential, commercial, and industrial areas, as well as any other area 
where contributions or dumping to storm drains is likely. 

Design Considerations 
Storm drain message markers or placards are recommended at all storm drain inlets within the 
boundary of a development project. The marker should be placed in clear sight facing toward 
anyone approaching the inlet from either side. All storm drain inlet locations should be 
identified on the development site map. 

Designing New Installations 
The following methods should be considered for inclusion in the project design and show on 
project plans: 

■ Provide stenciling or labeling of all storm drain inlets and catch 
basins, constructed or modified, within the project area with 
prohibitive language. Examples include "NO DUMPING -

January 2003 California Stormwater BMP Handbook 
New Development and Redevelopment 
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SD-13 Storm Drain Signage 

DRAINS TO OCEAN" and/or other graphical icons to discourage illegal dumping. 

■ Post signs with prohibitive language and/ or graphical icons, which prohibit illegal dumping 
at public access points along channels and creeks within the project area. 

Note - Some local agencies have approved specific signage and/or storm drain message placards 
for use. Consult local agency storm water staff to determine specific requirements for placard 
types and methods of application. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define "redevelopment" 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. If the project meets the definition of "redevelopment", then the 
requirements stated under " designing new installations" above should be included in all project 
design plans. 

Additional Information 
Maintenance Considerations 
■ Legibility of markers and signs should be maintained. If required by the agency with 

jurisdiction over the project, the owner/operator or homeowner's association should enter 
into a maintenance agreement with the agency or record a deed restriction upon the 
property title to maintain the legibility of placards or signs. 

Placement 
■ Signage on top of curbs tends to weather and fade. 

■ Signage on face of curbs tends to be worn by contact with vehicle tires and sweeper brooms. 

Supplemental Information 
Examples 
■ Most MS4 programs have storm drain signage programs. Some MS4 programs will provide 

stencils, or arrange for volunteers to stencil storm drains as part of their outreach program. 

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

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. 
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Trash Storage Areas 

Description 
Trash storage areas are areas where a trash receptacle (s) are 
located for use as a repository for solid wastes. Stormwater 
runoff from areas where trash is stored or disposed of can be 
polluted. In addition, loose trash and debris can be easily 
transported by water or wind into nearby storm drain inlets, 
channels, and/ or creeks. Waste handling operations that may be 
sources of stormwater pollution include dumpsters, litter control, 
and waste piles. 

Approach 
This fact sheet contains details on the specific measures required 
to prevent or reduce pollutants in stormwater runoff associated 
with trash storage and handling. Preventative measures 
including enclosures, containment structures, and impervious 
pavements to mitigate spills, should be used to reduce the 
likelihood of contamination. 

Suitable Applications 

SD-32 
Design Objectives 

Maximize Infiltration 

Provide Retention 

Slow Runoff 

Minimize Impervious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

a Contain Pollutants 

Collect and Convey 

Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment. (Detached residential single-family homes are typically 
excluded from this requirement.) 

Design Considerations 
Design requirements for waste handling areas are governed by Building and Fire Codes, and by 
current local agency ordinances and zoning requirements. The design criteria described in this 
fact sheet are meant to enhance and be consistent with these code and ordinance requirements. 
Hazardous waste should be handled in accordance with legal requirements established in Title 
22, California Code of Regulation. 

Wastes from commercial and industrial sites are typically hauled by either public or commercial 
carriers that may have design or access requirements for waste storage areas. The design 
criteria in this fact sheet are recommendations and are not intended to be in conflict with 
requirements established by the waste hauler. The waste hauler should be contacted prior to the 
design of your site trash collection areas. Conflicts or issues should be discussed with the local 
agency. 

Designing New Installations 
Trash storage areas should be designed to consider the following structural or treatment control 
BMPs: 

© Design trash container areas so that drainage from adjoining 
roofs and pavement is diverted around the area(s) to avoid 
run-on. This might include berming or grading the waste 
handling area to prevent run-on of stormwater. 

© Make sure trash container areas are screened or walled to 
prevent off-site transport of trash. 

January 2003 California Stormwater BMP Handbook 
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SD-32 Trash Storage Areas 

© Use lined bins or dumpsters to reduce leaking ofliquid waste. 

© Provide roofs, awnings, or attached lids on all trash containers to minimize direct 
precipitation and prevent rainfall from entering containers. 

© Pave trash storage areas with an impervious surface to mitigate spills. 

© Do not locate storm drains in immediate vicinity of the trash storage area. 

© Post signs on all dumpsters informing users that hazardous materials are not to be disposed 
of therein. 

Redeveloping Existing Installations 
Various jurisdictional storm water management and mitigation plans (SUSMP, WQMP, etc.) 
define "redevelopment" 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 of" redevelopment" 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 under "designing new installations" 
above should be followed. 

Additional Information 
Maintenance Considerations 
The integrity of structural elements that are subject to damage (i.e., screens, covers, and signs) 
must be maintained by the owner/operator. Maintenance agreements between the local agency 
and the owner/ operator may be required. Some agencies will require maintenance deed 
restrictions to be recorded of the property title. If required by the local agency, maintenance 
agreements or deed restrictions must be executed by the owner/operator before improvement 
plans are approved. 

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

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. 
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Waste Handling & Disposal 

Description 
Improper storage and handling of solid wastes can allow toxic 
compounds, oils and greases, heavy metals, nutrients, suspended 
solids, and other pollutants to enter stormwater runoff. The 
discharge of pollutants to stormwater from waste handling and 
disposal can be prevented and reduced by tracking waste 
generation, storage, and disposal; reducing waste generation and 
disposal through source reduction, reuse, and recycling; and 
preventing run-on and runoff. 

Approach 
Pollution Prevention 
@ Accomplish reduction in the amount of waste generated 

using the following source controls: 

Production planning and sequencing 

Process or equipment modification 

Raw material substitution or elimination 

Loss prevention and housekeeping 

Waste segregation and separation 

Close loop recycling 

© Establish a material tracking system to increase awareness 
about material usage. This may reduce spills and minimize 
contamination, thus reducing the amount of waste produced. 

© Recycle materials whenever possible. 
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SC-34 Waste Handling & Disposal 

Suggested Protocols 
General 
© Cover storage containers with leak proof lids or some other means. If waste is not in 

containers, cover all waste piles (plastic tarps are acceptable coverage) and prevent 
stormwater run-on and runoff with a berm. The waste containers or piles must be covered 
except when in use. 

© Use drip pans or absorbent materials whenever grease containers are emptied by vacuum 
trucks or other means. Grease cannot be left on the ground. Collected grease must be 
properly disposed of as garbage. 

© Check storage containers weekly for leaks and to ensure that lids are on tightly. Replace any 
that are leaking, corroded, or otherwise deteriorating. 

© Sweep and clean the storage area regularly. If it is paved, do not hose down the area to a 
storm drain. 

© Dispose of rinse and wash water from cleaning waste containers into a sanitary sewer if 
allowed by the local sewer authority. Do not discharge wash water to the street or storm 
drain. 

© Transfer waste from damaged containers into safe containers. 

© Take special care when loading or unloading wastes to minimize losses. Loading systems 
can be used to minimize spills and fugitive emission losses such as dust or mist. Vacuum 
transfer systems can minimize waste loss. 

Controlling Litter 
© Post "No Littering" signs and enforce anti-litter laws. 

© Provide a sufficient number oflitter receptacles for the facility. 

© Clean out and cover litter receptacles frequently to prevent spillage. 

Waste Collection 
© Keep waste collection areas clean. 

© Inspect solid waste containers for structural damage regularly. Repair or replace damaged 
containers as necessary. 

© Secure solid waste containers; containers must be closed tightly when not in use. 

© Do not fill waste containers with washout water or any other liquid. 

© Ensure that only appropriate solid wastes are added to the solid waste container. Certain 
wastes such as hazardous wastes, appliances, fluorescent lamps, pesticides, etc., may not be 
disposed of in solid waste containers (see chemical/ hazardous waste collection section 
below). 
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Waste Handling & Disposal SC-34 

@ Do not mix wastes; this can cause chemical reactions, make recycling impossible, and 
complicate disposal. 

Good Housekeeping 
@ Use all of the product before disposing of the container. 

© Keep the waste management area clean at all times by sweeping and cleaning up spills 
immediately. 

© Use dry methods when possible (e.g., sweeping, use of absorbents) when cleaning around 
restaurant/food handling dumpster areas. If water must be used after sweeping/using 
absorbents, collect water and discharge through grease interceptor to the sewer. 

Chemical/Hazardous Wastes 
© Select designated hazardous waste collection areas on-site. 

@ Store hazardous materials and wastes in covered containers and protect them from 
vandalism. 

© Place hazardous waste containers in secondary containment. 

@ Make sure that hazardous waste is collected, removed, and disposed of only at authorized 
disposal areas. 

© Stencil or demarcate storm drains on the facility's property with prohibitive message 
regarding waste disposal. 

Run-on/Runoff Prevention 
© Prevent stormwater run-on from entering the waste management area by enclosing the area 

or building a berm around the area. 

© Prevent waste materials from directly contacting rain. 

@ Cover waste piles with temporary covering material such as reinforced tarpaulin, 
polyethylene, polyurethane, polypropyleneor hypalon. 

© Cover the area with a permanent roof if feasible. 

@ Cover dumpsters to prevent rain from washing waste out of holes or cracks in the bottom of 
the dumpster. 

© Move the activity indoor after ensuring all safety concerns such as fire hazard and 
ventilation are addressed. 

Inspection 
© Inspect and replace faulty pumps or hoses regularly to minimize the potential of releases and 

spills. 

© Check waste management areas for leaking containers or spills. 
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SC-34 Waste Handling & Disposal 

© Repair leaking equipment including valves, lines, seals, or pumps promptly. 

Training 
© Train staff in pollution prevention measures and proper disposal methods. 

© Train employees and contractors in proper spill containment and cleanup. The employee 
should have the tools and knowledge to immediately begin cleaning up a spill should one 
occur. 

© Train employees and subcontractors in proper hazardous waste management. 

Spill Response and Prevention 
© Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date. 

© Have an emergency plan, equipment and trained personnel ready at all times to deal 
immediately with major spills 

© Collect all spilled liquids and properly dispose of them. 

© Store and maintain appropriate spill cleanup materials in a location known to all near the 
designated wash area. 

© Ensure that vehicles transporting waste have spill prevention equipment that can prevent 
spills during transport. Spill prevention equipment includes: 

- Vehicles equipped with baffles for liquid waste 

Trucks with sealed gates and spill guards for solid waste 

Other Considerations (Limitations and Regulations) 
Hazardous waste cannot be reused or recycled; it must be disposed of by a licensed hazardous 
waste hauler. 

Requirements 
Costs 
Capital and O&M costs for these programs will vary substantially depending on the size of the 
facility and the types of waste handled. Costs should be low if there is an inventory program in 
place. 

Maintenance 
© None except for maintaining equipment for material tracking program. 

Supplemental Information 
Further Detail of the BMP 
Land Treatment System 
Minimize runoff of polluted stormwater from land application by: 

© Choosing a site where slopes are under 6%, the soil is permeable, there is a low water table, 
it is located away from wetlands or marshes, and there is a closed drainage system 
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Waste Handling & Disposal SC-34 

© Avoiding application of waste to the site when it is raining or when the ground is saturated 
with water 

© Growing vegetation on land disposal areas to stabilize soils and reduce the volume of surface 
water runoff from the site 

© Maintaining adequate barriers between the land application site and the receiving waters 
(planted strips are particularly good) 

© Using erosion control techniques such as mulching and matting, filter fences, straw bales, 
diversion terracing, and sediment basins 

© Performing routine maintenance to ensure the erosion control or site stabilization measures 
are working 

Examples 
The port of Long Beach has a state-of-the-art database for identifying potential pollutant 
sources, documenting facility management practices, and tracking pollutants. 

References and Resources 
California's Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html 

Clark County Storm Water Pollution Control Manual 
http://www.co.clark.wa.us/pubworks/bmpman.pdf 

Solid Waste Container Best Management Practices - Fact Sheet On-Line Resources -
Environmental Health and Safety. Harvard University. 2002. 

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spcm.htm 

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies 
Association (BASMAA). http://www.basmaa.org 

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org 

The Storm Water Managers Resource Center http://www.stormwatercenter.net/ 
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Building & Grounds Maintenance SC-41 

Description 
Stormwater runoff from building and grounds maintenance 
activities can be contaminated with toxic hydrocarbons in 
solvents, fertilizers and pesticides, suspended solids, heavy 
metals, abnormal pH, and oils and greases. Utilizing the 
protocols in this fact sheet will prevent or reduce the discharge of 
pollutants to stormwater from building and grounds 
maintenance activities by washing and cleaning up with as little 
water as possible, following good landscape management 
practices, preventing and cleaning up spills immediately, keeping 
debris from entering the storm drains, and maintaining the 
stormwater collection system. 

Approach 
Reduce potential for pollutant discharge through source control 
pollution prevention and BMP implementation. Successful 
implementation depends on effective training of employees on 
applicable BMPs and general pollution prevention strategies and 
objectives. 

Pollution Prevention 
■ Switch to non-toxic chemicals for maintenance when 

possible. 

■ Choose cleaning agents that can be recycled. 

■ Encourage proper lawn management and landscaping, 
including use of native vegetation. 
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SC-41 Building & Grounds Maintenance 

■ Encourage use of Integrated Pest Management techniques for pest control. 

■ Encourage proper onsite recycling of yard trimmings. 

■ Recycle residual paints, solvents, lumber, and other material as much as possible. 

Suggested Protocols 
Pressure Washing of Buildings, Rooftops, and Other Large Objects 
■ In situations where soaps or detergents are used and the surrounding area is paved, pressure 

washers must use a water collection device that enables collection of wash water and 
associated solids. A sump pump, wet vacuum or similarly effective device must be used to 
collect the runoff and loose materials. The collected runoff and solids must be disposed of 
properly. 

■ If soaps or detergents are not used, and the surrounding area is paved, wash runoff does not 
have to be collected but must be screened. Pressure washers must use filter fabric or some 
other type of screen on the ground and/or in the catch basin to trap the particles in wash 
water runoff. 

■ If you are pressure washing on a grassed area ( with or without soap), runoff must be 
dispersed as sheet flow as much as possible, rather than as a concentrated stream. The wash 
runoff must remain on the grass and not drain to pavement. 

Landscaping Activities 
■ Dispose of grass clippings, leaves, sticks, or other collected vegetation as garbage, or by 

composting. Do not dispose of collected vegetation into waterways or storm drainage 
systems. 

■ Use mulch or other erosion control measures on exposed soils. 

Building Repair, Remodeling, and Construction 
■ Do not dump any toxic substance or liquid waste on the pavement, the ground, or toward a 

storm drain. 

■ Use ground or drop cloths underneath outdoor painting, scraping, and sandblasting work, 
and properly dispose of collected material daily. 

■ Use a ground cloth or oversized tub for activities such as paint mixing and tool cleaning. 

■ Clean paintbrushes and tools covered with water-based paints in sinks connected to sanitary 
sewers or in portable containers that can be dumped into a sanitary sewer drain. Brushes 
and tools covered with non-water-based paints, finishes, or other materials must be cleaned 
in a manner that enables collection of used solvents (e.g., paint thinner, turpentine, etc.) for 
recycling or proper disposal. 

■ Use a storm drain cover, filter fabric, or similarly effective runoff control mechanism if dust, 
grit, wash water, or other pollutants may escape the work area and enter a catch basin. This 
is particularly necessary on rainy days. The containment device(s) must be in place at the 
beginning of the work day, and accumulated dirty runoff and solids must be collected and 
disposed of before removing the containment device(s) at the end of the work day. 
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Building & Grounds Maintenance SC-41 

■ If you need to de-water an excavation site, you may need to filter the water before 
discharging to a catch basin or off-site. If directed off-site, you should direct the water 
through hay bales and filter fabric or use other sediment filters or traps. 

■ Store toxic material under cover during precipitation events and when not in use. A cover 
would include tarps or other temporary cover material. 

Mowing, Trimming, and Planting 
■ Dispose ofleaves, sticks, or other collected vegetation as garbage, by composting or at a 

permitted landfill. Do not dispose of collected vegetation into waterways or storm drainage 
systems. 

■ Use mulch or other erosion control measures when soils are exposed. 

■ Place temporarily stockpiled material away from watercourses and drain inlets, and berm or 
cover stockpiles to prevent material releases to the storm drain system. 

■ Consider an alternative approach when bailing out muddy water: do not put it in the storm 
drain; pour over landscaped areas. 

■ Use hand weeding where practical. 

Fertilizer and Pesticide Management 
■ Follow all federal, state, and local laws and regulations governing the use, storage, and 

disposal of fertilizers and pesticides and training of applicators and pest control advisors. 

■ Use less toxic pesticides that will do the job when applicable. Avoid use of copper-based 
pesticides if possible. 

■ Do not use pesticides if rain is expected. 

■ Do not mix or prepare pesticides for application near storm drains. 

■ Use the minimum amount needed for the job. 

■ Calibrate fertilizer distributors to avoid excessive application. 

■ Employ techniques to minimize off-target application (e.g., spray drift) of pesticides, 
including consideration of alternative application techniques. 

■ Apply pesticides only when wind speeds are low. 

■ Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface. 

■ Irrigate slowly to prevent runoff and then only as much as is needed. 

■ Clean pavement and sidewalk if fertilizer is spilled on these surfaces before applying 
irrigation water. 

■ Dispose of empty pesticide containers according to the instructions on the container label. 
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SC-41 Building & Grounds Maintenance 

■ Use up the pesticides. Rinse containers, and use rinse water as product. Dispose of unused 
pesticide as hazardous waste. 

■ Implement storage requirements for pesticide products with guidance from the local fire 
department and County Agricultural Commissioner. Provide secondary containment for 
pesticides. 

Inspection 
■ Inspect irrigation system periodically to ensure that the right amount of water is being 

applied and that excessive runoff is not occurring. Minimize excess watering and repair 
leaks in the irrigation system as soon as they are observed. 

Training 
■ Educate and train employees on pesticide use and in pesticide application techniques to 

prevent pollution. 

■ Train employees and contractors in proper techniques for spill containment and cleanup. 

■ Be sure the frequency of training takes into account the complexity of the operations and the 
nature of the staff. 

Spill Response and Prevention 
■ Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date. 

■ Place a stockpile of spill cleanup materials, such as brooms, dustpans, and vacuum sweepers 
(if desired) near the storage area where it will be readily accessible. 

■ Have employees trained in spill containment and cleanup present during the 
loading/unloading of dangerous wastes, liquid chemicals, or other materials. 

■ Familiarize employees with the Spill Prevention Control and Countermeasure Plan. 

■ Clean up spills immediately. 

Other Considerations 
Alternative pest/weed controls may not be available, suitable, or effective in many cases. 

Requirements 
Costs 
■ Cost will vary depending on the type and size of facility. 

■ Overall costs should be low in comparison to other BMPs. 

Maintenance 
Sweep paved areas regularly to collect loose particles. Wipe up spills with rags and other 
absorbent material immediately, do not hose down the area to a storm drain. 
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Building & Grounds Maintenance SC-41 

Supplemental Information 
Further Detail of the BMP 
Fire Sprinkler Line Flushing 
Building fire sprinkler line flushing may be a source of non-stormwater runoff pollution. The 
water entering the system is usually potable water, though in some areas it may be non-potable 
reclaimed wastewater. There are subsequent factors that may drastically reduce the quality of 
the water in such systems. Black iron pipe is usually used since it is cheaper than potable 
piping, but it is subject to rusting and results in lower quality water. Initially, the black iron pipe 
has an oil coating to protect it from rusting between manufacture and installation; this will 
contaminate the water from the first flush but not from subsequent flushes. Nitrates, poly­
phosphates and other corrosion inhibitors, as well as fire suppressants and antifreeze may be 
added to the sprinkler water system. Water generally remains in the sprinkler system a long 
time (typically a year) and between flushes may accumulate iron, manganese, lead, copper, 
nickel, and zinc. The water generally becomes anoxic and contains living and dead bacteria and 
breakdown products from chlorination. This may result in a significant BOD problem and the 
water often smells. Consequently dispose fire sprinkler line flush water into the sanitary sewer. 
Do not allow discharge to storm drain or infiltration due to potential high levels of pollutants in 
fire sprinkler line water. 

References and Resources 
California's Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html 

Clark County Storm Water Pollution Control Manual 
http://www.co.clark.wa.us/pubworks/bmpman.pdf 

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spcm.htm 

Mobile Cleaners Pilot Program: Final Report. 1997. Bay Area Stormwater Management 
Agencies Association (BASMAA). http: //www.basmaa.org/ 

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies 
Association (BASMAA). http://www.basmaa.org/ 

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvm:ppp.org 

The Storm Water Managers Resource Center http://www.stormwatercenter.net/ 
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Parking/Storage Area Maintenance SC-43 

Description 
Parking lots and storage areas can contribute a number of 
substances, such as trash, suspended solids, hydrocarbons, oil 
and grease, and heavy metals that can enter receiving waters 
through stormwater runoff or non-stormwater discharges. The 
protocols in this fact sheet are intended to prevent or reduce the 
discharge of pollutants from parking/storage areas and include 
using good housekeeping practices, following appropriate 
cleaning BMPs, and training employees. 

Approach 
The goal of this program is to ensure stormwater pollution 
prevention practices are considered when conducting activities 
on or around parking areas and storage areas to reduce potential 
for pollutant discharge to receiving waters. Successful 
implementation depends on effective training of employees on 
applicable BMPs and general pollution prevention strategies and 
objectives. 

Pollution Prevention 
■ Encourage alternative designs and maintenance strategies for 

impervious parking lots. (See New Development and 
Redevelopment BMP Handbook) 

■ Keep accurate maintenance logs to evaluate BMP 
implementation. 
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SC-43 Parking/Storage Area Maintenance 

Suggested Protocols 
General 
■ Keep the parking and storage areas clean and orderly. Remove debris in a timely fashion. 

■ Allow sheet runoff to flow into biofilters ( vegetated strip and swale) and/ or infiltration 
devices. 

■ Utilize sand filters or oleophilic collectors for oily waste in low quantities. 

■ Arrange rooftop drains to prevent drainage directly onto paved surfaces. 

■ Design lot to include semi-permeable hardscape. 

■ Discharge soapy water remaining in mop or wash buckets to the sanitary sewer through a 
sink, toilet, clean-out, or wash area with drain. 

Controlling Litter 
■ Post "No Littering" signs and enforce anti-litter laws. 

■ Provide an adequate number oflitter receptacles. 

■ Clean out and cover litter receptacles frequently to prevent spillage. 

■ Provide trash receptacles in parking lots to discourage litter. 

■ Routinely sweep, shovel, and dispose oflitter in the trash. 

Surface Cleaning 
■ Use dry cleaning methods (e.g., sweeping, vacuuming) to prevent the discharge of pollutants 

into the stormwater conveyance system if possible. 

■ Establish frequency of public parking lot sweeping based on usage and field observations of 
waste accumulation. 

■ Sweep all parking lots at least once before the onset of the wet season. 

■ Follow the procedures below if water is used to clean surfaces: 

Block the storm drain or contain runoff. 

Collect and pump wash water to the sanitary sewer or discharge to a pervious surface. 
Do not allow wash water to enter storm drains. 

Dispose of parking lot sweeping debris and dirt at a landfill. 

■ Follow the procedures below when cleaning heavy oily deposits: 
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Clean oily spots with absorbent materials. 

Use a screen or filter fabric over inlet, then wash surfaces. 
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Parking/Storage Area Maintenance SC-43 

Do not allow discharges to the storm drain. 

- Vacuum/pump discharges to a tank or discharge to sanitary sewer. 

- Appropriately dispose of spilled materials and absorbents. 

Surface Repair 
■ Preheat, transfer or load hot bituminous material away from storm drain inlets. 

■ Apply concrete, asphalt, and seal coat during dry weather to prevent contamination from 
contacting stormwater runoff. 

■ Cover and seal nearby storm drain inlets where applicable ( with waterproof material or 
mesh) and manholes before applying seal coat, slurry seal, etc. Leave covers in place until 
job is complete and all water from emulsified oil sealants has drained or evaporated. Clean 
any debris from these covered manholes and drains for proper disposal. 

■ Use only as much water as necessary for dust control, to avoid runoff. 

■ Catch drips from paving equipment that is not in use with pans or absorbent material placed 
under the machines. Dispose of collected material and absorbents properly. 

Inspection 
■ Have designated personnel conduct inspections of parking facilities and stormwater 

conveyance systems associated with parking facilities on a regular basis. 

■ Inspect cleaning equipment/ sweepers for leaks on a regular basis. 

Training 
■ Provide regular training to field employees and/ or contractors regarding cleaning of paved 

areas and proper operation of equipment. 

■ Train employees and contractors in proper techniques for spill containment and cleanup. 

Spill Response and Prevention 
■ Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date. 

■ Place a stockpile of spill cleanup materials where it will be readily accessible or at a central 
location. 

■ Clean up fluid spills immediately with absorbent rags or material. 

■ Dispose of spilled material and absorbents properly. 

Other Considerations 
Limitations related to sweeping activities at large parking facilities may include high equipment 
costs, the need for sweeper operator training, and the inability of current sweeper technology to 
remove oil and grease. 
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SC-43 Parking/Storage Area Maintenance 

Requirements 
Costs 
Cleaning/ sweeping costs can be quite large. Construction and maintenance of storm water 
structural controls can be quite expensive as well. 

Maintenance 
■ Sweep parking lot regularly to minimize cleaning with water. 

■ Clean out oil/water/sand separators regularly, especially after heavy storms. 

■ Clean parking facilities regularly to prevent accumulated wastes and pollutants from being 
discharged into conveyance systems during rainy conditions. 

Supplemental Information 
Further Detail of the BMP 
Surface Repair 
Apply concrete, asphalt, and seal coat during dry weather to prevent contamination from 
contacting stormwater runoff. Where applicable, cover and seal nearby storm drain inlets (with 
waterproof material or mesh) and manholes before applying seal coat, slurry seal, etc. Leave 
covers in place until job is complete and all water from emulsified oil sealants has drained or 
evaporated. Clean any debris from these covered manholes and drains for proper disposal. 
Only use only as much water as is necessary for dust control to avoid runoff. 

References and Resources 
California's Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html 

Clark County Storm Water Pollution Control Manual 
http://www.co.clark.wa.us/pubworks/bmpman.pdf 

King County Storm Water Pollution Control Manualhttp://dnr.metrokc.gov/wlr I dss/spcm.htm 

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies 
Association (BASMAA). http://www.basmaa.org/ 

Oregon Association of Clean Water Agencies. Oregon Municipal Stormwater Toolbox for 
Maintenance Practices. June 1998. 

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvm:ppp.org 

The Storm Water Managers Resource Center http://www.stormwatercenter.net/ 
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Drainage System Maintenance SC-44 

Description 
As a consequence of its function, the stormwater conveyance 
system collects and transports urban runoff and stormwater that 
may contain certain pollutants. The protocols in this fact sheet 
are intended to reduce pollutants reaching receiving waters 
through proper conveyance system operation and maintenance. 

Approach 
Pollution Prevention 
Maintain catch basins, stormwater inlets, and other stormwater 
conveyance structures on a regular basis to remove pollutants, 
reduce high pollutant concentrations during the first flush of 
storms, prevent clogging of the downstream conveyance system, 
restore catch basins' sediment trapping capacity, and ensure the 
system functions properly hydraulically to avoid flooding. 

Suggested Protocols 
Catch Basins/Inlet Structures 
■ Staff should regularly inspect facilities to ensure compliance 

with the following: 

Immediate repair of any deterioration threatening 
structural integrity. 

Cleaning before the sump is 40% full . Catch basins 
should be cleaned as frequently as needed to meet this 
standard. 

Stenciling of catch basins and inlets (see SC34 Waste 
Handling and Disposal). 
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SC-44 Drainage System Maintenance 

■ Clean catch basins, storm drain inlets, and other conveyance structures before the wet 
season to remove sediments and debris accumulated during the summer. 

■ Conduct inspections more frequently during the wet season for problem areas where 
sediment or trash accumulates more often. Clean and repair as needed. 

■ Keep accurate logs of the number of catch basins cleaned. 

■ Store wastes collected from cleaning activities of the drainage system in appropriate 
containers or temporary storage sites in a manner that prevents discharge to the storm 
drain. 

■ Dewater the wastes if necessary with outflow into the sanitary sewer if permitted. Water 
should be treated with an appropriate filtering device prior to discharge to the sanitary 
sewer. If discharge to the sanitary sewer is not allowed, water should be pumped or 
vacuumed to a tank and properly disposed. Do not dewater near a storm drain or stream. 

Storm Drain Conveyance System 
■ Locate reaches of storm drain with deposit problems and develop a flushing schedule that 

keeps the pipe clear of excessive buildup. 

■ Collect and pump flushed effluent to the sanitary sewer for treatment whenever possible. 

Pump Stations 
■ Clean all storm drain pump stations prior to the wet season to remove silt and trash. 

■ Do not allow discharge to reach the storm drain system when cleaning a storm drain pump 
station or other facility. 

■ Conduct routine maintenance at each pump station. 

■ Inspect, clean, and repair as necessary all outlet structures prior to the wet season. 

Open Channel 
■ Modify storm channel characteristics to improve channel hydraulics, increase pollutant 

removals, and enhance channel/ creek aesthetic and habitat value. 

■ Conduct channel modification/improvement in accordance with existing laws. Any person, 
government agency, or public utility proposing an activity that will change the natural 
(emphasis added) state of any river, stream, or lake in California, must enter into a Steam or 
Lake Alteration Agreement with the Department of Fish and Game. The developer-applicant 
should also contact local governments (city, county, special districts), other state agencies 
(SWRCB, RWQCB, Department of Forestry, Department of Water Resources), and Federal 
Corps of Engineers and USFWS. 

Illicit Connections and Discharges 
■ Look for evidence of illegal discharges or illicit connections during routine maintenance of 

conveyance system and drainage structures: 
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Drainage System Maintenance SC-44 

- Are there any odors associated with the drainage system? 

Record locations of apparent illegal discharges/illicit connections? 

Track flows back to potential dischargers and conduct aboveground inspections. This 
can be done through visual inspection of upgradient manholes or alternate techniques 
including zinc chloride smoke testing, fluorometric dye testing, physical inspection 
testing, or television camera inspection. 

Eliminate the discharge once the origin of flow is established. 

■ Stencil or demarcate storm drains, where applicable, to prevent illegal disposal of pollutants. 
Storm drain inlets should have messages such as "Dump No Waste Drains to Stream" 
stenciled next to them to warn against ignorant or intentional dumping of pollutants into the 
storm drainage system. 

■ Refer to fact sheet SC-10 Non-Stormwater Discharges. 

Illegal Dumping 
■ Inspect and clean up hot spots and other storm drainage areas regularly where illegal 

dumping and disposal occurs. 

■ Establish a system for tracking incidents. The system should be designed to identify the 
following: 

Illegal dumping hot spots 

Types and quantities (in some cases) of wastes 

Patterns in time of occurrence (time of day/night, month, or year) 

Mode of dumping (abandoned containers, "midnight dumping" from moving vehicles, 
direct dumping of materials, accidents/spills) 

Responsible parties 

■ Post "No Dumping" signs in problem areas with a phone number for reporting dumping and 
disposal. Signs should also indicate fines and penalties for illegal dumping. 

■ Refer to fact sheet SC-10 N on-Stormwater Discharges. 

Training 
■ Train crews in proper maintenance activities, including record keeping and disposal. 

■ Allow only properly trained individuals to handle hazardous materials/wastes. 

■ Have staff involved in detection and removal of illicit connections trained in the following: 

OSHA-required Health and Safety Training (29 CFR 1910.120) plus annual refresher 
training (as needed). 

January 2003 California Stormwater BMP Handbook 
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SC-44 Drainage System Maintenance 

OSHA Confined Space Entry training (Cal-OSHA Confined Space, Title 8 and Federal 
OSHA 29 CFR 1910.146). 

Procedural training (field screening, sampling, smoke/dye testing, TV inspection). 

Spill Response and Prevention 
■ Investigate all reports of spills, leaks, and/or illegal dumping promptly. 

■ Clean up all spills and leaks using "dry" methods (with absorbent materials and/or rags) or 
dig up, remove, and properly dispose of contaminated soil. 

■ Refer to fact sheet SC-11 Spill Prevention, Control, and Cleanup. 

Other Considerations (Limitations and Regulations) 
■ 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. 

■ Storm drain flushing is most effective in small diameter pipes (36-inch diameter pipe or less, 
depending on water supply and sediment collection capacity). Other considerations 
associated with storm drain flushing may include the availability of a water source, finding a 
downstream area to collect sediments, liquid/ sediment disposal, and prohibition against 
disposal of flushed effluent to sanitary sewer in some areas. 

■ Regulations may include adoption of substantial penalties for illegal dumping and disposal. 

■ Local municipal codes may include sections prohibiting discharge of soil, debris, refuse, 
hazardous wastes, and other pollutants into the storm drain system. 

Requirements 
Costs 
■ An aggressive catch basin cleaning program could require a significant capital and O&M 

budget. 

■ The elimination of illegal dumping is dependent on the availability, convenience, and cost of 
alternative means of disposal. The primary cost is for staff time. Cost depends on how 
aggressively a program is implemented. Other cost considerations for an illegal dumping 
program include: 

4 of 6 
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Drainage System Maintenance SC-44 

■ Methods used for illicit connection detection (smoke testing, dye testing, visual inspection, 
and flow monitoring) can be costly and time-consuming. Site-specific factors, such as the 
level of impervious area, the density and ages of buildings, and type of land use will 
determine the level of investigation necessary. 

Maintenance 
■ Two-person teams may be required to clean catch basins with vactor trucks. 

■ Teams of at least two people plus administrative personnel are required to identify illicit 
discharges, depending on the complexity of the storm sewer system. 

■ Arrangements must be made for proper disposal of collected wastes. 

■ Technical staff are required to detect and investigate illegal dumping violations. 

Supplemental Information 
Further Detail of the BMP 
Storm Drain Flushing 
Flushing is a common maintenance activity used to improve pipe hydraulics and to remove 
pollutants in storm drainage systems. Flushing may be designed to hydraulically convey 
accumulated material to strategic locations, such as an open channel, another point where 
flushing will be initiated, or the sanitary sewer and the treatment facilities, thus preventing 
resuspension and overflow of a portion of the solids during storm events. Flushing prevents 
"plug flow" discharges of concentrated pollutant loadings and sediments. Deposits can hinder 
the designed conveyance capacity of the storm drain system and potentially cause backwater 
conditions in severe cases of clogging. 

Storm drain flushing usually takes place along segments of pipe with grades that are too flat to 
maintain adequate velocity to keep particles in suspension. An upstream manhole is selected to 
place an inflatable device that temporarily plugs the pipe. Further upstream, water is pumped 
into the line to create a flushing wave. When the upstream reach of pipe is sufficiently full to 
cause a flushing wave, the inflated device is rapidly deflated with the assistance of a vacuum 
pump, thereby releasing the backed up water and resulting in the cleaning of the storm drain 
segment. 

To further reduce impacts of stormwater pollution, a second inflatable device placed well 
downstream may be used to recollect the water after the force of the flushing wave has 
dissipated. A pump may then be used to transfer the water and accumulated material to the 
sanitary sewer for treatment. In some cases, an interceptor structure may be more practical or 
required to recollect the flushed waters. 

It has been found that cleansing efficiency of periodic flush waves is dependent upon flush 
volume, flush discharge rate, sewer slope, sewer length, sewer flow rate, sewer diameter, and 
population density. As a rule of thumb, the length of line to be flushed should not exceed 700 

feet. At this maximum recommended length, the percent removal efficiency ranges between 65-
75% for organics and 55-65% for dry weather grit/inorganic material. The percent removal 
efficiency drops rapidly beyond that. Water is commonly supplied by a water truck, but fire 
hydrants can also supply water. To make the best use of water, it is recommended that 
reclaimed water be used or that fire hydrant line flushing coincide with storm sewer flushing. 
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References and Resources 
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The Urban Impact 
For hundreds of years natural wetlands surrounding our shores have played an integral role as 

nature's stormwater treatment system. But as our cities grow and develop, these natural wet­

lands have perished under countless roads, rooftops, 

and parking Lots. 

Plant A Wetland 
Without natural wetlands our cities are deprived of water purification, flood control, and Land 

stability. Modular Wetlands and the MWS Linear re-establish nature's presence and rejuvenate 

water ways in urban areas. 

MWS Linear 
The Modular Wetland System Linear represents a pioneering breakthrough in stormwater tech­

nology as the only biofiltration system to utilize patented horizontal flow, allowing for a smaller 

footprint and higher treatment capacity. While most biofilters use Little or no pre-treatment, the 

MWS Linear incorporates an advanced pre-treatment chamber that includes separation and pre­

filter cartridges. In this chamber sediment and hydrocarbons are removed from runoff before it 

enters the biofiltration chamber, in turn reducing maintenance costs and improving performance. 

www.ModularWetlands.com 



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

Industrial 
Many states enforce strict regulations for dis­
charges from industrial sites. The MWS Linear has 
helped various sites meet difficult EPA mandated 
effluent limits for dissolved metals and other pol­
lutants. 

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

Commercial 
Compared to bioretention systems, the MWS Lin­
ear can treat far more area in less space - meeting 
treatment and volume control requirements. 

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

Parking Lots 
Parking lots are designed to maximize space and 
the MWS Linear's 4 ft. standard planter width al­
lows for easy integration into parking lot islands 
and other landscape medians. 

Mixed Use 
The MWS Linear can be installed as a raised plant­
er to treat runoff from rooftops or patios, making 
it perfect for sustainable "live-work" spaces. 

More applications are available on our website: www.ModularWetlands.com/Applications 

• Agriculture • Low Impact Development 
• Reuse • Waste Water 



Configurations 
The MWS Linear is the preferred biofiltration system of Civil Engineers across the country due to its versatile 
design. This highly versatile system has available "pipe-in" options on most models, along with built-in curb or 
grated inlets for simple integration into your stormdrain design. 

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

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

Vault Type 
The system's patented horizontal flow biofilter is able to accept inflow pipes 
directly into the pre-treatment chamber, meaning the MWS Linear can be used 
in end-of-the-line installations. This greatly improves feasibility over typical 
decentralized designs that are required with other biofiltration/bioretention 
systems. Another benefit of the "pipe in" design is the ability to install the 
system downstream of underground detention systems to meet water quality 
volume requirements. 

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

Page 3 
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Advantages & Operation 
The MWS Linear is the most efficient and versatile biofiltration system on the market, and the only system with 
horizontal flow which improves performance, reduces footprint, and minimizes maintenance. Figure-1 and 
Figure-2 illustrate the invaluable benefits of horizontal flow and the multiple treatment stages. 

Featured Advantages 
• Horizontal Flow Biofiltration • Patented Perimeter Void Area 
• Greater Filter Surface Area • Flow Control 
• Pre-Treatment Chamber • No Depressed Planter Area 

(D Pre-Treatment 
Separation 
• Trash, sediment, and debris are separated before 

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

Pre-Filter Cartridges 
• Over 25 ft2 of surface area per cartridge 
• Utilizes BioMediaGREEN filter material 
• Removes over 80% of TSS & 90% of hydrocarbons 
• Prevents pollutants that cause clogging from 

migrating to the biofiltration chamber 

Curb Inlet 

Individual Media Filters 
Pre-filter Cartridge 

Vertical Underdrain 
Manifold 

l3ioMedioGREEN 

I 

M tlond 
MEDIA 

2 

Drain·



3 

Perim eter Vo·d 1 Area l 

Flow Control Riser 

2x to 3x More Surface Area Than Traditional Downward Flow Bioretention Systems. 

0 Biofiltration 
Horizontal Flow 
• Less clogging than downward flow biofilters 
• Water flow is subsurface 
• Improves biological filtration 

Patented Perimeter Void Area 
• Vertically extends void area between the walls 

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

treatment capacity 

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

® Discharge 
Fig. 1 Flow Control 

• Orifice plate controls flow of water through 
Wetland MEDIA to a level lower than the 
media's capacity. 

• Extends the life of the media and improves 
performance 

Drain-Down Filter 
• The Drain-Down is an optional feature that 

completely drains the pre-treatment 
chamber 

• Water that drains from the pre-treatment 
chamber between storm events will be 
treated 

Page 5 
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Orientations 

Side-By-Side 
The Side-By-Side orientation places the pre-treat­
ment and discharge chamber adjacent to one an­
other with the biofiltration chamber running paral­
lel on either side. This minimizes the system length, 
providing a highly compact footprint. It has been 
proven useful in situations such as streets with di­
rectly adjacent sidewalks, as half of the system can 
be placed under that sidewalk. This orientation also 
offers internal bypass options as discussed below. 

Bypass 

Internal Bypass Weir (Side-by-Side Only) 
The Side-By-Side orientation places the pre-treat­
ment and discharge chambers adjacent to one an­
other allowing for integration of internal bypass. 
The wall between these chambers can act as a by­
pass weir when flows exceed the system's treatment 
capacity, thus allowing bypass from the pre-treat­
ment chamber directly to the discharge chamber. 

External Diversion Weir Structure 
This traditional offline diversion method can be 
used with the MWS Linear in scenarios where run­
off is being piped to the system. These simple and 
effective structures are generally configured with 
two outflow pipes. The first is a smaller pipe on the 
upstream side of the diversion weir - to divert low 
flows over to the MWS Linear for treatment. The 
second is the main pipe that receives water once the 
system has exceeded treatment capacity and water 
flows over the weir. 

Flow By Design 
This method is one in which the system is placed 
just upstream of a standard curb or grate inlet to 
intercept the first flush. Higher flows simply pass by 
the MWS Linear and into the standard inlet down­
stream. 

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

OVERT Low Flow Diversion 

This simple yet innovative diversion trough can be 
installed in existing or new curb and grate inlets to 
divert the first flush to the MWS Linear via pipe. It 
works similar to a rain gutter and is installed just 
below the opening into the inlet. It captures the low 
flows and channels them over to a connecting pipe 
exiting out the wall of the inlet and leading to the 
MWS Linear. The OVERT is perfect for retrofit and 
green street applications that allows the MWS Lin­
ear to be installed anywhere space is available. 



Performance 
The MWS Linear continues to outperform other treatment methods with superior pollutant removal for TSS, 
heavy metals, nutrients, hydrocarbons and bacteria. Since 2007 the MWS Linear has been field tested on nu­
merous sites across the country. With it's advanced pre-treatment chamber and innovative horizontal flow 
biofilter, the system is able to effectively remove pollutants through a combination of physical, chemical, and 
biological filtration processes. With the same biological processes found in natural wetlands, the MWS Linear 
harnesses natures ability to process, transform, and remove even the most harmful pollutants. 

Approvals 
The MWS Linear has successfully met years of challenging technical reviews and testing from some of the most 
prestigious and demanding agencies in the nation, and perhaps the world. 

91 
Total 

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

Ortho Dissolved Total 
TSS 

Phosphorus Phosphorus 
Nitrogen Dissolved Zinc 

Copper 
Total Zinc 

Copper 
Motor Oil 

85% 64% 67% 45% 66% 38% 69% 50% 95% 

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

MASTEP Evaluation 
The University of Massachusetts at Amherst - Water Resources Research Center, issued a 
technical evaluation report noting removal rates up to 84% TSS, 70% Total Phosphorus, 
68.5% Total Zinc, and more. 

Rhode Island DEM Approved 
Approved as an authorized BMP and noted to achieve the following minimum removal 
efficiencies: 85% TSS, 60% Pathogens, 30% Total Phosphorus for discharges to freshwater 
systems, and 30% Total Nitrogen for discharges to saltwater or tidal systems. 
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Flow Based Sizing 
The MWS Linear can be used in stand alone applica­
tions to meet treatment fl.ow requirements. Since the 
MWS Linear is the only biofiltration system that can ac­
cept inflow pipes several feet below the surface it can 
be used not only in decentralized design applications 
but also as a Large central end-of-the-Line application 
for maximum feasibility. 

Treatment Flow Sizing Table 

Model# Dimensions 

MWS-L-4-4 4'x4' 

MWS-L-4-6 4'x6' 

MWS-L-4-8 4'x8' 

MWS-L-4-13 4' x 13' 

MWS-L-4-15 4'x 15' 

MWS-L-4-17 4'x 17' 

MWS-L-4-19 4'x 19' 

MWS-L-4-21 4'x21' 

MWS-L-8-8 8'x 8' 

MWS-L-8-12 8' x 12' 

MWS-L-8-16 8' x 16' 

Volume Based Sizing 

Wetland Media Treatment Flow 
Surface Area Rate (cfs) 

23 ft2 0.052 

32 ft2 0.073 

so ft2 0.115 

63 ft2 0.144 

76 ft2 0.175 

90 ft2 0.206 

103 ft2 0.237 

117ft2 0.268 

100 ft2 0.230 

151 ft2 0.346 

201 ft2 0.462 

Many states require treatment of a water quality volume and do not offer the option of fl.ow based design. The 
MWS Linear and its unique horizontal fl.ow makes it the only biofilter that can be used in volume based design 
installed downstream of ponds, detention basins, and underground storage systems. 

Treatment Volume Sizing Table 

Model# 
Treatment Capacity (cu. ft.) Treatment Capacity (cu. ft.) 

@ 24-Hour Drain Down @ 48-Hour Drain Down 

MWS-L-4-4 1140 2280 

MWS-L-4-6 1600 3200 

MWS-L-4-8 2518 5036 

MWS-L-4-13 3131 6261 

MWS-L-4-15 3811 7623 

MWS-L-4-17 4492 8984 

MWS-L-4-19 5172 10345 

MWS-L-4-21 5853 11706 

MWS-L-8-8 5036 10072 

MWS-L-8-12 7554 15109 

MWS-L-8-16 10073 20145 



Installation 
The MWS Linear is simple, easy to install, and has a space efficient design that offers lower excavation and in­
stallation costs compared to traditional tree-box type systems. The structure of the system resembles pre-cast 
catch basin or utility vaults and is installed in a similar fashion. 

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

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

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

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

A wide range of plants are suitable for use in the MWS Linear, but selec­
tions vary by location and climate. View suitable plants by selecting the 
list relative to your project location's hardy zone. 

Please visit www.ModularWetlands.com/Plants for more information 
and various plant lists. 
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Corrugated Metal Pipe for Stormwater Detention and Infiltration 

S(.[uti~j tm. vij~t stovmwt\..tv soltAtio~ 

JtAst jOt 4\-Si.e-v:.. ;, 

It's simple to choose the right low impact 

development (LID) solution to achieve your runoff 

reduction goals with the Contech UrbanGreen TM 

Staircase. First, select the runoff reduction practices 

that are most appropriate for your site, paying 

particular attention to pretreatment needs. If the entire design 

storm cannot be retained, select a treatment best management 

practice (BMP) for the balance. Finally, select a detention system to 

address any outstanding downstream erosion. 

I 
i 
i! 

Surface Infiltration a 
Subsurface Infiltration 

Rainwater Harvesting e 
Biofiltrotion 

Filtration 

Hydrodynamic Separation 

© 2012 Contech Engineered Solutions LLC 

~ Learn more about our low impact 

development at: 

www.ContechES.com/ 

2 Learn more at www.ContechES.com/cmp 

Meet your stormwater quantity and runoff 
reduction requirements with ease. 
Contech's corrugated metal pipe (CMP) underground detention/ 

infiltration systems can be sized and shaped to meet your site­

specific needs. The versatile material provides almost limitless 

opportunities to match individual site requirements while lowering 

site development costs. 

Durable 

• Proven service life - Exceeds l 00-years with proper specification 

that meets all AASHTO and ASTM pipe specifications 

• Handles fill heights in excess of l 00 feet - steel combines 

strength with soil 

• l 00% traceable material - maintains performance even when 

recycled 

• Homogenous material - eliminates failures due to stress cracks, 

shrinkage cracks and air voids 

• Various coatings available with predictable service life 

-Aluminized Steel ™ Type 2 

- Galvanized 

- CORLIX® 

- TRENCHCOAT® 



Versatile 

• Wide range of shapes and sizes - round and pipe-arch in 

diameters from 6 to 144 inches 

• Variety of layouts - rectangular, L-shape and staggered cells 

are frequently used 

• Array of fittings - tees, wyes, elbow, saddle branches, 

manifolds, reducers and custom fabrication available 

s_ustainable f t™ 

World's most recycled content- can count ~ 
towards LEED® credits /J 

• Requires less energy and materials to produce - • 

lowers carbon footprint 

~ Learn how Contech products can help 

contribute to LEED credits at: 

www.ContechES.com/ 

Easy to Install and Maintain 

• Flexible and forgiving during installation 

• Lightweight for easy handling 

• Quick assembly shortens site development time 

• Integrated outlet control structure eliminates need for 

downstream control structure 

• Manhole riser sections, complete with ladders facilitate any 

access and scheduled maintenance 

Typical Spacing for Multiple Barrels 

us, W':1--S, tlbows, s~l.e. bl(U'lc.ht.s, 

M/M'\ifolols /M'\ol vt.ollAC.VS ~ t:\,\/tult,J,l.e.. 

Diameter Spacing* Pipe-Arch Span Spacing* 

Up to 24' 12" Up to 36• 12" 

24" to 72" 1/2 Diometer 36" to 105· 1/3 Spon of 
of Pipe Pipe-Arch 

72• + 36" 108" to 189" 36" 

• Spacing shown provides roam far proper backfill ta enable the structure to 
develop adequate side support. Spacing with MSHTO M-145, A- 1, A-2, A-3 
granular fill. Closer spacing is possible depending on quality of backfill and 
placing and compaction methods. 
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Applications 

Detention 

Contech CMP detention systems store stormwater runoff exceeding 

a site's allowable discharge rote and release it slowly over time. 

Installed belowgrade, the systems maximize property usage and 

meet your specific water quantity requirements. CMP detention 

systems ore available in all MSHTO M-36 Types. For larger 

systems, the O ptimizer'" flow control device ca n reduce required 

storage vo lume. 

High Volume Storage 

Riser inlet 
to catchbasin 
or curb inlet 

Contech plate systems allow for high volume stormwater 

storage in small footprint areas. The systems are offered 

in a wide variety of shapes and sizes in both aluminum 

and galvanized steel. Full-pipe systems and three-sided 

structures with open bottoms can be used for infiltration . 

Typically, Contech plate systems are used on high vertical 

rise applications or in areas where the smallest possible 

footprint is of the greatest concern. The systems ore 

bolted together in the field, which reduces the number of 

freight loads. Remote sites or projects with challenging 

accessibility often utilize plate systems. 
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Meet Your Low Impact 
Development Requirements 

Infiltration 

CMP pipe and pipe-arch is available fully or partially 

perforated to meet your Low Impact Development {LID) 

requirements. Standard pipe-wall perforations (3/8" 

diameter holes meeting MSHTO M-36, Class 2) provide 

approximately 2 .5% open area . Subsurface perforated 

CMP infiltration systems store stormwater runoff in the 

pipe and surrounding stone during a storm until it can be 

slowly released into the surrounding native soil. 

Sto..-m~tu- ~off is stoM. il-'I th<. pipt, AAol 
St.A.n-t>L¼.olil-'lj stol-'lt. 

Low Profile 

When vertical space must be maximized, the CMP con be utilized 

in a pipe-arch shape. The low, wide pipe-arch design allows for 

greater storage in a shallow profile than typical round pipe without 

losing any structural integrity. Like our round pipe, pipe arch is 

produced in six wall thicknesses including 18, 16, 14, 12, 10 

and 8 gage, which are available with either helical or annular 

corrugations. 
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Applications 

On-Site Manufacturing 

If your job site is remote or you hove limited 

storage space or restricted traffic patterns, toke 

advantage of our Mobile Production Vehicle 

(MPV) for fast and cost effective on-site steel pipe 

manufacturing. The PIPE MPV® is designed to be a self-supporting 

factory that con be quickly deployed and put into production . 

Once on site, pipe manufacturing progresses quickly enough to 

allow pipe installation within four hours. 

The PIPE MPV con produce corrugated metal pipe in a variety 

of sizes. Diameters from 36" - 192" and lengths up to 35' con 

be accommodated. This pipe meets the some levels of quality 

construction as does all Contech manufactured pipe, with high 

coil feedrate speeds and the some lock-seem edge process used 

in conventional pipe manufacturing. 

Innovative Solutions for Challenging Sites 

The flexibility of CMP allows you to create innovative solutions 

when dealing with challenging sites. For example, when trying 

to meet runoff reduction requirements, your site may be mostly 

impervious or you may hove a thin, shallow cloy layer just below 

the surface, limiting the infiltration capacity of surface BMPs. One 

solution is to utilize CMP infiltration wells. First, collect the site 

runoff using our Slotted Drain '" around the perimeter of each drive 

isle. The Slotted Drain then directs water into vertical lengths of 

perforated CMP. The vertical perforated CMP is long enough to 

penetrate the cloy layer and infiltrate the stormwoter into a highly 

permeable alluvial layer about l 2'-14' belowground. This allows 

the developer to meet the LID requirements and eliminate the 

need for the extended detention basin . 

6 Learn more at www.ContechES.com/cmp 
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Sizing 
Round Pipe - CMP and Plate (CMP ➔ 12-in to 144-in; Plate ➔ 60-in to 240-in) 

12 .78 12" 60 19.6 12" 120 78.5 18" 180 176 24" 

15 1.22 12" 66 23.7 12" 126 86.5 18" 186 188 24" 

18 1.76 12" 72 28.2 12" 132 95.0 18" 192 201 24" 

21 2.40 12" 78 33.1 12" 138 103.8 18" 198 213 30" 

24 3.14 12" 84 38.4 12" 144 113.1 18" 204 227 30" 

30 4.9 12" 90 44.1 12" 150 122 24" 210 240 30" 

36 7.0 12" 96 50.2 12" 156 132 24" 216 254 30" 

42 9.6 12" 102 56.7 18" 162 143 24" 222 268 30" 

48 12.5 12" 108 63.6 18" 168 153 24" 228 283 30" 

54 15.9 12" 114 70.8 18" 174 165 24" 234 298 30" 

Pipe-Arch - CMP 

17 X 13 1.1 12" 28 X 20 2.9 12" 49 X 33 8.9 12" 71 X 47 18.1 12" 

21 X 15 1.6 12" 35 X 24 4.5 12" 57 X 38 11.6 12" 77 x52 21.9 12" 

24 X 18 2.2 12" 42 X 29 6.5 12" 64 X 43 14.7 12" 83 X 57 26.0 12" 

l" Deep Corrugations 

60 X 46 15.6 15" 81 X 59 27.4 18" 103 X 71 42.4 18" 128 X 83 60.5 24" 

66 X 51 19.3 15" 87 X 63 32.1 18" 112 X 75 48.0 21" 137 X 87 67.4 24" 

73 X 55 23.2 18" 95 X 67 37.0 18" 117 X 79 54.2 21" 142 X 91 74.5 24" 

Pipe-Arch - MULTI-PLATE® 

6-1 X 4-7 22 12" 8-7 X 5-11 41 18" 8-7 X 5-11 41 18" 14-1 X 8-9 97 24" 

6-4 X 4-9 24 12" 8-10 X 6-1 43 18" 8-10 X 6-1 43 18" 14-3 X 8-11 101 24" 
g 6-9 X 4-11 26 12" 9-4 X 6-3 46 18" 9-4 X 6-3 46 18" 14-10x9-1 105 24" 
!!I 
j 7-0 X 5-1 29 12" 9-6 X 6-5 49 18" 9-6 X 6-5 49 18" 15-4 X 9-3 109 24" 

J 7-3 X 5-3 31 12" 9-9 X 6-7 52 18" 9-9 X 6-7 52 18" 15-6 X 9-5 114 24" 

7-8 X 5-5 33 12" 10-3 X 6-9 55 18" 10-3 X 6-9 55 18" 15-8 X 9-7 118 24" 

~ 7-11 X 5-7 36 12" 10-8 X 6-11 58 18" 10-8 X 6-11 58 18" 15-10 X 9-10 122 24" 

8-2 X 5-9 38 18" 10-11 X 7-1 61 18" 10-11 X 7-1 61 18" 16-5 X 9-11 126 30" 

13-11 x8-7 93 24" 16-7 X 10-1 131 30" 

g 13-3 X 9-4 98 24" 15-4 X 10-4 124 24" 17-2x 11-4 153 30" 19-3x12-4 185 30" 

~ 13-6 X 9-6 102 24" 15-7 X 10-6 129 24" 17-5 X 11-6 158 30" 19-6x 12-6 191 30" 
j 14-0 X 9-8 106 24" 15-lOx 10-8 134 24" 17-11 X 11-8 163 30" 19-8x12-8 196 30" 
~ 
.9 

14-2 X 9-10 111 24" 16-3 X 10-10 138 30" 18-1 X 11-10 168 30" 19-11 x12-10 202 30" 
C 14-5 X 10-0 115 24" 16-6 X 11-0 143 30" 18-7x12-0 174 30" 20-5 X 13-0 208 30" 
~ 14-11 X 10-2 120 24" 17-0 X 11-2 148 30" 18-9 X 12-2 179 30" 20-7 X 13-2 214 36" 
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Next Steps 

Read our white paper, Economic Optimization of Infiltration 

Systems, to learn more. You'll receive free PDH credits for 

completing a quick quiz. 

Available at www.ContechES.com/c.Mp 

• 
• 
• 

LEED information - www.ContechES.com/luol 

LID Application Guide - www.ContechES.com/liol 

Articles - www.ContechES.com/polh 

We're here to make your job easier - and that includes 

being able to get in touch with us when you need to. 

Search for your local rep at www.ContechES.com 

While you're there, be sure to check out our upcoming seminar 

schedule or request an in-house technical presentation. 
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To use the Design Your Own Detention System tool, visit: 

www.ContechES.com/ol ~ O ol.. S 

To use the Land Value Calculator, visit: 

www.ContechES.com/l V C, 

(Please scroll to the bottom right to download the 

Land Value Calculator) 

To use the Rain Water Harvesting Runoff Reduction 

Calculator tool, visit: 

www.ContechES.com/V- W h - C, ~ l C, IA l ~ t O V-

If you are ready to begin a project, contact your local 

representative to get started . Or you can check out our design 

toolbox for all our online resources at 

www.ContechES.com/ol.t.s~~toolboll. 

We print our brochures entirely on Forest LJ 
Stewardship Council certified paper. FSC FSC 
certification ensures that the paper in 
our brochures contain fiber from well-
managed and responsibly harvested 
forests that meet strict environmental and 
socioeconomic standards. 



FlexStorm® Connector 
Pipe Screen 

FlexStorm Connector Pipe Screen (CPS) is the perfect tool to help you meet your Total Maximum Daily Load. 
Whether for a retrofit or a new construction, there is a CPS that will fit your catch basin. A CPS retains large 
volumes of trash and sediment inside the catch basin, where it can be regularly removed by a vacuum truck, 
instead of conveying debris through the stormwater system. 

Features 

• Constructed from 14GA perforated stainless steel, 
reinforced with 12GA U-channels around entire 
perimeter 

• Trash accumulates in catch basin instead of 
downstream 

• Keeps all particles larger than 0.197" (5 mm) inside 
catch basin 

• 50% open area for high flow; designed to match 
basin hydraulics 

11/NJS 

Benefits 

• Good for retrofits, new applications or city-wide 
installs 

• Comes in multiple shapes, depending on the catch 
basin 

• Rolled panels provide increased strength compared 
to flat screens 

• Quick and easy installation; ships sized to the catch 
basin so assembly is not required 


