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Residential Sources

Focus of Document

This guidance presents BMPs that address the discharge of pollutants to the storm
drain system from residential sources.

Sources of Pollutants

There are several activities conducted in and around residences that can cause the
discharge of pollutants.  These activities of concern are:

� Cleaning and maintenance of automobiles

� Landscaping and irrigation

� Weed and pest control

� Pet waste

� Draining of pools and spas

� Home repair and remodeling (including painting)

Pollutants of Concern

Some of the pollutants of concern are:

� Organic matter

� Oil and grease

� Toxic chemicals in cleaning products, paints, and related products

� Pesticides and herbicides

� Chlorine and other disinfectants

BMPs are common sense, environmentally responsible alternatives and good house-
keeping measures that can be implemented with relatively low effort and cost to
the residents of the Municipality.  Structural controls or physical improvements
are not recommended here, although opportunities for such improvements should
be utilized when homes are remodeled (see New Development/Redevelopment
Control Program in the MURP for types of structural improvements).

Best Management Practices



4E-2
APPENDIX 4E  BEST MANAGEMENT PRACTICES

Home Automobile Maintenance and Repair

� Don’t wash cars on a driveway where soapy water may flow to the storm drain.
Wash cars on a lawn or unpaved surface, and use non-toxic/biodegradable soap.
Dispose leftover water into a sink/toilet, and not on the street or in the storm
drain.

� If you change motor oil or antifreeze, dispose through your local recycling
program.  Do not dump into the storm drain or on the ground.

� Check vehicle for leaks.  Soak up spills and leaks with absorbent rags or kitty
litter.  If you have a leaking car, place a piece of remnant carpet under the leak
to capture it while you fix the leak.

� Show your support of the Urban Runoff Program by washing your vehicles at
commercial car washes that recycle water, and taking your vehicle to repair
shops that implement environmentally sound practices (to identify these busi-
nesses, check to see if they have green stickers, if this green sticker program
has been implemented).

General Home Maintenance

� Dispose of all waters from cleaning of carpets, upholstery, and other surfaces
into the sink or toilet and not the storm drain.

� If you hire someone to clean carpets and upholstery for you, make sure they
empty the cleaning water tanks into a sink or toilet, and not the storm drain.

� Discharge swimming pool or spa water into the sanitary sewer.  Call local
wastewater treatment plant before you discharge for guidance.  Alternatively,
dechlorinate the water and reuse for lawn irrigation.

� Dispose of pool or spa filter rinsewater and backwash into soil or sanitary
sewer, and not into the storm drain.

� Dispose of water-based paint (but do not throw away unused portions if pos-
sible) and paint cleaning water into the sink or toilet, and not the storm drain.
Empty (clean) paint cans may be disposed in the trash.  Oil-based paint and
paint cleaning products require disposal at an appropriate waste disposal facil-
ity.

� Sweep walkways and driveways before washing, and use non-toxic soap.

Landscaping, Irrigation, Yard and Other Waste Disposal

� Minimize use of chemical fertilizers.
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� Limit fertilizer applications to twice a year (fall and spring).

� Don’t apply fertilizer if rain is forecast.

� Do not over-water and cause irrigation water to runoff into storm drains.  This
will carry soil, fertilizers, herbicides and pesticides into the storm drain.

� Collect lawn and garden clippings, pruning wastes, and tree trimmings.  Com-
post or dispose appropriately.  Do not place these materials on the sidewalk,
street or gutter.

� Do not blow or rake leaves, etc. into the street.

� Pick up and dispose of pet waste.  Do not leave it on the sidewalks or the street
from where it could wash into the storm drain.

� Sweep street, sidewalk and patios before storm events, and dispose of litter
into the trash.

Weed and Pest Control

� Use pesticides and herbicides only if there is an actual problem (not as a pre-
ventative measure).

� Use the least toxic pesticide if alternatives are available.  Products labeled
with terms such as “caution” and “danger” are generally toxic.

� Use minimum amounts of pesticides and herbicides necessary for the job.

� Don’t use pesticides or herbicides if rain is expected.

� Don’t mix or prepare pesticides for application near storm drains.

Minor Concrete, Masonry, and Asphalt Repair

� Place tarps or dropcloths under mixers or in areas to be used for mixing.

� Hose down mixers, tools, and other equipment in a dirt area where the rinse
water can soak into the ground and not run into the creek or storm drain.

� Clean up surfaces with a broom at the end of day.  Don’t hose down to clean.

� Apply asphalt sealant to driveways when no rain is forecast.

� If you are contracting the work, inform the contractor of these best manage-
ment practices.
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Good Housekeeping Practices for Municipal Operations

Focus of Document

This guidance presents BMPs or good housekeeping practices to address the dis-
charge of pollutants to the storm drain system from municipal facilities.  These
facilities include:

� Streets, Roads, and Highways

� Sidewalks, Plazas, and Municipal Parking Lots

� Street Medians, Other Landscaped Areas, and Golf Courses

� Storm Drain Systems Including Open Channels, Inlets, Catchbasins, and Storm
Drain Pipelines

� Corporation Yard and Other Municipal Operations Areas

� Municipal Swimming Pools, Fountains, Lakes, Lagoons and Other Urban Water
Bodies

As discussed in Section 4.4 of the MURP, most municipalities have existing mu-
nicipal programs that involve cleaning and maintenance of these facilities.  The
BMPs listed below are recommended improvements to existing activities or func-
tions in order to reduce the potential for urban runoff pollution.  Also, see Appen-
dix 3L for additional BMPs for Corporation Yards.

Pollutants of Concern and Their Sources

Some of the pollutants of concern from these areas may be:

� Metals (from roads, sidewalks, parking lots, corporation yard, and other mu-
nicipal areas)

� Oil and Grease (from corporation yard)

� Organic matter (from streets and landscaped areas)

� Fertilizers, pesticides, and herbicides (from landscaped areas)

� Chemical products used for disinfection and algae control (from pools, foun-
tains, and water bodies)

� Gasoline and radiator fluid (from streets, parking lots, and corporation yard)
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� Sediment; asphalt; concrete; trash and debris; and soil (all urban areas)

Sweeping Frequency and Timing

� Establish street sweeping frequency for your municipality, or portions of it,
based on factors such as traffic volume, land use, field observations of sedi-
ment and trash accumulation, proximity to water courses, etc.  In general, the
following frequencies are recommended:

� Sweep weekly in high traffic downtown areas

� Sweep twice a month for moderate traffic collector streets, and

� Sweep monthly in residential, low traffic areas.

One way to determine the areas that should be swept more frequently is to
collect data on the total volume or weight of materials collected per mile of
road swept.  Use this data to prioritize areas to be swept more frequently.

� Where there is a pronounced dry and wet season, sweep streets just before
onset of the wet season.

� Establish and maintain a consistent sweeping schedule.

� Avoid wet cleaning or flushing of street, and utilize dry methods where pos-
sible.

� If wet cleaning or flushing is absolutely necessary, sweep and remove debris
before flushing; plug storm drain inlet and direct washwater to the sanitary
sewer.  Alternately, allow washwater to drain to the storm drain and collect it
downstream at a manhole or storm drain cleanout.

Maximum Access for Sweepers

� Institute restrictive parking policy to allow sweepers better access to areas close
to the curb and storm drain inlets.

� Post permanent street sweeping signs. If installation of permanent signs is not
possible, use temporary signs.

� Develop and distribute flyers notifying residents of street sweeping schedules.

Equipment

� Maintain cleaning equipment in good working condition.

Street Sweeping and Cleaning
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� Use your most effective sweepers in the high sediment and trash areas (typi-
cally industrial/commerical).

� Replace old sweepers with new technologically advanced sweepers (see Ap-
pendix 3K for an evaluation of available sweepers).

� Clean sweepers at a wash rack that drains to the sanitary sewer.

Residuals Disposal

� Dispose of street sweeping debris and dirt at a landfill.

� Do not leave street sweeping debris and dirt in piles along the side of the road
or by a riparian area.

� If dewatering of dirt collected is necessary, the water should be discharged to a
sanitary sewer.

� Post “No Littering” signs and enforce anti-litter laws.

� Provide litter receptacles in busy, high pedestrian traffic areas of the commu-
nity.

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

� Establish frequency of public parking lot sweeping based on usage and field
observations of waste accumulation.  Sweep all parking lots at least once be-
fore the onset of the wet season.

� Use dry methods of cleaning such as sweeping and vacuuming to clean side-
walks and other paved surfaces rather than hosing, pressure washing or steam
cleaning.  If water must be used, implement methods specified in Table 1 to
minimize illegal discharges.

� Use instructions in Table 1 for cleaning of structures.

� Clean up spills using methods listed below.

� Prepare a spill response plan.

� Store spill response materials (containment materials such as booms;
absorbents, etc) on municipality’s vehicles (as appropriate) or at a central
location.

Sidewalks, Plazas, Structures, and Parking Lot Cleaning
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Table 1.  Cleaning of Surfaces and Structures

Type of Surface Characteristics Cleaning Technique Disposal Alternatives
Discharge to
Storm Drain

Sidewalks, Plazas

Sidewalks, Plazas,
Driveways

Parking lots and
driveways

Building exteriors
and walls

Building exteriors

Graffiti Removal 

Masonary 

No oily deposits

Light oily deposits

Source: Santa Clara Valley Urban Runoff Pollution Prevention Program

Heavy oily deposits

Glass, steel, or
painted surfaces
(post1978/no lead
in paint

Painted with lead-
based or mercury-
additive paint

Graffiti

Mineral Deposits

Sweep, collect and dispose
of debris and trash; then
wash.

Sweep, collect and dispose
of debris and trash. Clean
oily spots with absorbent
materials. Use a screen
or filter fabric over inlet,
then wash surfaces.

Sweep, collect and dispose
of debris and trash. Clean
oily spots with absorbent,
place oil-absorbent boom
around storm drain, or a
screen or filter fabric over
inlet.

Okay to discharge to
storm drain.

Seal storm drains.
Can not be discharged to
the storm drain.

Okay to discharge to
storm drain provided the
drain is sealed first with
a fabric filter to capture
dirt, paint particles and
flakes or oil absorbent
boom.

Can not be discharged to 
storm drain.

Seal storm drains.
Cannot be dischsrged to
storm drain.

Seal storm drains.
Cannot be dischsrged to
storm drain.

Seal storm drains.
Cannot be discharged to
storm drain.

Can be discharged to
storm drain if washwater
is filtered through a
boom.

Vacuum/pump to a tank.
Check with POTW for dis-
charge to sanitary  sewer.

Vacuum/pump washwater
to sanitary sewer. Check
with POTW about pre-
treatment.

Rinse treated area with
alkaline soap and direct
washwater to a landscaped
or dirt areas. Alternately,
washwater may be collected
and neutralized to a pH
between 6 and 10, then
discharged to landscaping
or pumped to sanitary
sewer.

Can alternately be directed
to landscaped areas.

Vacuum/pump wash water
to a tank or discharge to
sanitary sewer.

Can alternately be sent to
landscape areas.

Direct washwater to sanitary
sewer or vacuum/pump
water to a tank.

Okay to discharge to
storm drain, provided an
oil-absorbent boom or
filter fabric is used. No
oily sheen should be
visible in the water
draining into the storm
drain.

Washing without soap.

Washing with soap.

Acid Washing.

Using wet sand blasting.
Minimize use of water; 
sweep debris and sand.

Using high pressure
washing and cleaning
compounds.

Washing with or without
soap.
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� Use dry methods of cleaning including vacuuming, scooping, using rags
and absorbents.  Avoid hosing where possible.  If washing is necessary,
clean to extent possible before hosing or power-washing.

� Appropriately dispose of spilled materials and absorbents.

� If a spill occurs on dirt, excavate and remove the contaminated (stained)
dirt.

Erosion Control

� Maintain vegetative cover on medians and embankments to prevent soil ero-
sion.  Apply mulch or leave clippings in place to serve as additional cover.

� Do not use disking as a means of vegetation management because the practice
results in erodable barren soil.

� Provide energy dissipators (e.g., riprap) below culvert outfalls to minimize
potential for erosion.

Vegetation Management/Irrigation

� When conducting vegetation pruning/removal, remove clipped or pruned veg-
etation from gutter, paved shoulder and area around storm drain inlet.

� When conducting mechanical or manual weed control, avoid loosening the
soil which could erode into stream or storm drain.

� 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.

� When bailing out muddy water, do not put it in the storm drain; pour over
landscaped areas.

Pesticides (Diazinon, Chlorpyrifos, and other Similar Products)

� Follow federal, state, and local laws governing the use, storage, and disposal
of pesticides/herbicides.

� Use pesticides only if there is an actual pest problem (not on a regular preven-
tative schedule).

Street Medians, Parks, and Other Municipal Landscaped
Areas
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� Avoid use of copper-based pesticides if possible.  Use the least toxic pesticide
for the job if alternatives are available.

California Department of Pesticide Regulation is conducting a review of pes-
ticidal and non-pesticidal alternatives to diazinon and chlorpyrifos for urban
uses (see DPR site on the Internet at www.cdpr.ca.gov).

� 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.

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

Herbicides

� Replace existing vegetation with fire-resistant and native vegetation to reduce
the need for herbicides.

� Do not use herbicides if rain is expected.

Fertilizers

� Minimize use of chemical fertilizers.

� Calibrate the distributor to avoid excessive application.

� Check irrigation system to ensure that over-watering and runoff of fertilizer
does not occur.  Clean pavement and sidewalk if fertilizer is spilled on these
surfaces before applying irrigation water.

� Establish a frequency for inspecting all catch basins, inlets, debris basins, and
storm drain pipelines, and implement this schedule.  Clean facilities where
sediment, trash, and other pollutant accumulation is observed.  In general, the
guidance is as follows:

� Conduct periodic visual inspections during the dry season to determine if
there are problem inlets where sediment/trash accumulate.  Clean if neces-
sary.  The main objective of the dry season inspections is to identify prob-
lem areas.

� Inspect and clean all inlets and basins before onset of wet season (to en-
sure drainage capacity and to avoid resuspension of pollutants during a
storm event)

Storm Drain System Cleaning
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� Conduct inspections of storm drain inlets once a month or more frequently
during the wet season.  The frequency may be as high as once a week for
problem areas where sediment or trash accumulates more often.  Clean as
needed.

� Inspect and clean storm drain pipelines and inlets in areas affected by pollutant
generating incidents immediately or at a minimum before the wet season (inci-
dents include spills, fires, and other events that may have released pollutants to
the storm drain system and residues may be present in the system in the vicin-
ity of the event).

� Store wastes collected from the cleaning in appropriate containers or tempo-
rary storage sites in a manner that prevents discharge to the storm drain.

� Dewater the wastes if necessary with outflow into the sanitary sewer.  Do not
dewater near a storm drain or stream.

� Sediment (less the debris) removed from the catchbasin or inlet cleaning should
be analyzed for disposal.  Pollutants of concern are lead; oil and grease; and
hydrocarbons.  In general, based on the analysis of sediments from inlet clean-
ing, it appears that in older cities all these pollutants have been found at el-
evated levels whereas, in the newer cities, the main pollutants in inlet sedi-
ments are hydrocarbons.  If concentrations are elevated, the sediment should
be disposed of as hazardous waste.

Alternate Discharge Options for Chlorinated Water

� Test water for chlorine level and consider using it for irrigation in landscaped
area or for dust suppression at a city construction project site, or

� If acceptable to the wastewater treatment plant in your community, discharge
pool water to the sanitary sewer, or

� Discontinue use of chlorine before planned discharge to the storm drain and
allow the active chlorine to dissipate through aeration.  Test water to see if
chlorine can be detected.  Also test for residual chlorine every half-hour during
the discharge event.

Pool maintenance personnel will have a good idea about the length of time it
will take before chlorine reaches non-detect levels.  Chlorine testing kits are
also available with these personnel because they use these to check the water
periodically before adding more chlorine.

Note that the main drawback with this option is the potential for bacteria to
grow when the water is left in the pool for chlorine dissipation.

Municipal Swimming Pools, Fountains, Lakes, and Other
Water Bodies
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� Alternately, dechlorinate or neutralize the waters before discharge.  Add mini-
mum amounts of neutralizing chemicals necessary to produce a zero chlorine
reading (see Table 2 for amounts).  Test water before discharge to the storm
drain.  Monitor for residual chlorine at the discharge point every half hour
during the discharge event.

Alternative Methods to Control Algae in Lakes and Lagoons

� Reduce fertilizer use in areas around the water body.

� Discourage the public from feeding birds and fish.

� Consider introducing fish species that consume algae.  Silver carp is being
studied in UK for algae control in reservoirs and results appear promising.
However, use of silver carp is prohibited in California.  Other candidate spe-
cies are grass carp and black fish.  Contact the California Department of Fish
and Game for more information on this issue.

� Mechanically remove pond scum (blue-green algae) using a 60 micron net.

� Educate the public on algae and that no controls are necessary for certain types
of algae that are beneficial to the water body.

Asphalt/Concrete Demolition

� Schedule asphalt and concrete removal activities for dry weather.

� Take measures to protect any nearby storm drain inlets and adjacent water-
courses, prior to breaking up asphalt or concrete (e.g., place sand bags around
inlets or work areas).

Repair and Maintenance of City Surfaces

Neutralization Chemical 1.0 mg/l

Table 2.  Amount of Neutralization Chemical Required to Neutralize 100,000 Gallons of Chlorinated Water

2.0 mg/l 10.0 mg/l 50.0 mg/l
Chlorine Concentration Before Neutralization

Sulfur Dioxide (SO2)

Sodium Bisulfite
(NaHSO3)

Sodium Sulfite
(Na2SO3)

Sodium Thiosulfate
(Na2S2O3-5H2O)

0.8 lbs

1.2 lbs

1.4 lbs

1.2 lbs

1.7 lbs

2.5 lbs

2.9 lbs

2.4 lbs

8.3 lbs

12.5 lbs

14.6 lbs

12.0 lbs

41.7 lbs

62.6 lbs

73.0 lbs

60.0 lbs

Source: Santa Clara Valley Water District.  Water Utility O&M Pollution Prevention Plan
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� After breaking up old pavement, sweep up materials thoroughly to avoid con-
tact with rainfall and storm water runoff.  Recycle as much material as pos-
sible, and properly dispose of nonrecyclable materials.

� During saw-cutting and grading operations, use as little water as possible.  Block
or place berms around nearby storm drain inlets, in drainage channel (if no
inlet is nearby), or around work areas (when bordering watercourse) using sand
bags or an equivalent appropriate barrier, or absorbent materials such as pads,
pillows and socks to contain slurry.  If slurry enters the storm drain system,
remove material immediately.

� Remove saw-cut slurry (e.g., with a shovel or vacuum, or sweep up when dry)
as soon as possible.

Concrete Installation and Repair

� Avoid mixing excess amounts of fresh concrete or cement mortar on-site.

� Store dry and wet materials under cover, protected from rainfall and runoff.

� Wash out concrete transit mixers only in designated wash-out areas where
the water will flow into drums or settling ponds or onto dirt or stockpiles of
aggregate base or sand.  Pump water from settling ponds to the sanitary
sewer, where allowed.  Whenever possible, recycle washout by pumping
back into mixers for reuse.  Never dispose of washout into the street, storm
drains, drainage ditches, or creeks.

� Whenever possible, return left-over materials in the mixer barrel to the yard
for recycling.  Dispose of or recycle small amounts of excess concrete, grout,
and mortar in the trash.  Dispose of excess at landfill site.

Patching, Resurfacing, and Surface Sealing

� Schedule patching, resurfacing and surface sealing during dry weather.

� Stockpile materials away from streets, gutter areas, storm drain inlets or
watercourses.  During wet weather, cover stockpiles with plastic tarps or
berm around them if necessary to prevent transport of materials in runoff.

� Pre-heat, transfer or load hot bituminous material away from drainage
systems or watercourses.

� Cover and seal nearby storm drain inlets and manholes before applying seal
coat, slurry seal, etc.  Leave covers in place until job is complete and until all
water from emulsified oil sealants has drained or evaporated.  Clean any
collected materials from these covered manholes and drains for proper
disposal.
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� Designate an area for clean up and proper disposal of excess materials.

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

� Sweep up as much material as possible and dispose of properly.  Only wash
down streets if runoff is controlled or contained.

� After the job is complete, remove stockpiles (asphalt materials, sand, etc.) as
soon as possible.

� If it rains unexpectedly, take appropriate action to prevent pollution of storm
water runoff (e.g., divert runoff around work areas, cover materials).

Equipment Cleaning, Maintenance and Storage

� Inspect equipment daily and repair any leaks.

� Perform major equipment repairs at the corporation yard, when practical.

� If refueling or repairing vehicles and equipment must be done on-site, use a
location away from storm drain inlets and creeks.

� Recycle used motor oil, diesel oil, and other vehicle fluids and parts when-
ever possible.

� Clean equipment including sprayers, sprayer paint supply lines, patch and
paving equipment, and mudjacking equipment at the end of each day.  Con-
duct cleaning at a corporation or maintenance yard if possible.

Painting and Paint Removal

� Do not transfer or load paint near storm drain inlets or watercourses.

� Where there is significant risk of a spill reaching storm drains, plug nearby
storm drain inlets prior to starting painting and remove plugs when job is
completed.

� Clean up spills immediately.

� Capture all clean-up water, and dispose of properly.

� If sand blasting is used to remove paint, cover nearby storm drain inlets prior
to starting work.

� If the bridge crosses a watercourse, perform work on a maintenance traveler
or platform, or use suspended netting or traps to capture paint, rust, paint
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removing agents, or other materials, to prevent discharge of materials to
surface waters.

� Recycle paint when possible.  Dispose of paint at an appropriate household
hazardous waste facility.

Graffiti Removal

� When graffiti is removed by painting over, implement the BMPs under
Painting and Paint Removal above.

� Protect nearby storm drain inlets (using tarps in work areas, sand bags, and/
or booms or barriers around inlets) prior to removing graffiti from walls,
signs, sidewalks, or other structures needing graffiti abatement.  Clean up
afterwards by sweeping or vacuuming thoroughly, and/or by using absorbent
and properly disposing of the absorbent.

� Direct runoff from sand blasting and high pressure washing (with no clean-
ing agents) into a landscaped or dirt area.  If a landscaped area is not avail-
able, filter runoff through an appropriate filtering device (e.g., filter fabric) to
keep sand, particles, and debris out of storm drains.

� If a graffiti abatement method generates washwater containing a cleaning
compound (such as high pressure washing with a cleaning compound), plug
nearby storm drains and vacuum/pump washwater to the sanitary sewer.

� Consider using a waterless and non-toxic chemical cleaning method for
graffiti removal (e.g., gels or spray compounds).

� Avoid graffiti abatement activities during a rain storm.

Note:  For information on storm drain inlet protection, see BMPs for Construc-
tion Sites (Appendix 3P).

Outdoor Storage Materials (Hazardous and Nonhazardous
Materials)

� Store hazardous materials and wastes in secondary containment where they are
protected from rain and in a way that prevents spills from reaching the sanitary
sewer or storm drain.

� Keep lids on waste barrels and containers, and store them indoors or under
cover to reduce exposure to rain.

� All hazardous wastes must be labeled according to hazardous waste regula-
tions.  Consult the Fire Department or your local hazardous waste agency for
details.
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� Keep wastes separate to increase your waste recycling/ disposal options and to
reduce your costs.

� Never mix waste oil with fuel, antifreeze, or chlorinated solvents.  Consult
your hazardous waste hauler for details.

� Double-contain all bulk fluids and wastes to prevent accidental discharges to
the sewer and storm drain.  Consult the Fire Department for details.

� Keep storage areas clean and dry.  Conduct regular inspections so that leaks
and spills are detected as soon as possible.

� When receiving vehicles to be parted or scavenged, park them on a paved
surface and immediately drain and collect gasoline and other fluids properly.
Place drip pans

� Drain all fluids from components, such as engine blocks, which you may store
for reuse or reclamation.  Keep these components under cover and on a drop
pan or sealed floor.

� Store new batteries securely to avoid breakage and acid spills during earth-
quakes.  Shelving should be secured to the wall.  Store used batteries indoors
and in plastic trays to contain potential leaks.  Recycle old batteries.to catch
leaking fluids.

� Wood products treated with chromated copper arsenate, ammonical copper
zinc arsenate, creosote, or pentachlorophenol should be covered with tarps (or
stored indoors).

Numerous structural “improvements” are available for the removal of pollutants
from storm water, either as a modification to existing catch basins, or as a
structural addition to the system.  Studies have found these structural devices to
be only marginally effective for removing pollutants of concern.  Municipalities
should, before installing, assess the pollutant of concern, validate effectiveness
of the device to reduce those pollutants, and provide guarantee of maintenance.

Structural Retrofit of Storm Drains

Given the distinct dry and wet season climatic regime in California, often the
runoff from the first storm carries very high pollutant loads.  A potential structural
control would be to direct the water from the first storm to the sanitary sewer
system for treatment at the wastewater treatment plant.  This BMP is not recom-
mended for City-wide application, rather for urban runoff from limited areas where

Structural Retrofit of Storm Drain Inlets/Catch Basins
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the runoff is known to be highly polluted.  Also, this will need to be coordinated
with the local/regional wastewater treatment plant.  This has been done in some
California communities mainly to handle polluted runoff from industrial areas.
The following steps will be necessary:

� Determine areas where the runoff is extremely polluted.

� Estimate the drainage area and volume of runoff from a design storm.  Note
that although the first flush runoff from a storm is generally the worst, runoff
from the latter part of the first storm is also polluted.  Therefore, estimate the
runoff from the entire storm (and not just the first portion of it).

� Contact the local/regional wastewater treatment plant to determine if the facil-
ity has capacity to handle these projected flows.

� If capacity is available, develop appropriate connections (pipe and valve) be-
tween the storm drain and sewer system, after obtaining permission from the
local wastewater treatment agency.

� Designate staff in the Public Works Department to handle the valve system to
direct flows just before the first major storm.

The information presented above is based mainly on information from the Santa
Clara Valley Urban Runoff Program.  Additional information is available in the
publications listed below.

Stormwater Quality Task Force.  1993. California Storm Water Best Management
Practice Handbook - Municipal.

Stormwater Quality Task Force.  1993. California Storm Water Best Management
Practice Handbook - Industrial/Commercial.  (for more information on struc-
tural controls)

BASMAA 1997.  Compilation of New Development in the San Francisco Bay
Area Treatment Controls (for more information on structural controls).  June.

King County Surface Management Division 1995.  Evaluation of Commercially-
Available Catch Basin Inserts for the Treatment of Stormwater Runoff from
Developed Sites.  October. (for more information on structural controls)

Sources of Additional Information
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Construction Sites

Focus of Document

This guidance lists BMPs for construction sites and indicates the documents where
further details can be obtained.

The Municipality should provide informational materials on these BMPs, as well
as a general handout that explains the importance of each of the five principles in
reducing construction site runoff pollution.

The Municipality should ensure training of its plan review staff and inspectors in
all aspects of these BMPs including the details of the BMP, its applicability and
effectiveness, and conditions under which it should be recommended or required
for a construction site.

Construction Site Planning BMPs

Site Plan

� Plan the development to fit the topography, soils, drainage pattern and natural
vegetation of the site.

� Remove existing vegetation only when absolutely necessary.

� Delineate clearing limits, easements, setbacks, sensitive or critical areas, trees,
drainage courses, and buffer zones to prevent excessive or unnecessary distur-
bances and exposure.

� Avoid construction on steep slopes*

� Minimize cuts and fills*

� Align temporary and permanent roads and driveways along slope contours*

Other Measures

� Phase grading operations to reduce disturbed areas and time of exposure

� Avoid excavation and grading during wet weather

� Winterize construction site*

*For additional details, see Erosion and Sediment Control Field Manual
prepared by the California Regional Water Quality Control Board, San
Francisco.  1997.
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BMPs to Minimize Soil Movement

Soil Cover

� Install cover materials such as vegetative debris, mulch, crushed stone, geotextile
fabric, erosion control blankets*

� Use soil stabilizers as appropriate*

� Use temporary seeding and planting to reduce erosion potential*

Tracking Control

� Construct stabilized access roads and entrances*

� Construct entrance/exit tire wash*

� When cleaning sediments from streets, driveways and paved areas on con-
struction sites, use dry sweeping methods where possible.  If water must be
used to flush pavement, collect runoff in temporary storage tanks to settle out
sediments prior to discharge to the storm drains, and protect storm drain inlets.

Structures to Control and Convey Runoff

� Earth dikes, drainage swales and ditches*

� Slope drains and subsurface drains*

� Velocity dissipation devices*

� Flared culvert end sections*

� Check dams*

Other Measures

� Slope roughening/terracing/rounding*

� Level spreader*

*For details, see Erosion and Sediment Control Field Manual prepared by
California Regional Water Quality Control Board, San Francisco, Bay
Region, 1997.
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BMPs to Capture Sediment

� Use terracing, riprap, sand bags, rocks, straw bales, and/or temporary vegeta-
tion on slopes to reduce runoff velocity and trap sediments.  Do not use asphalt
rubble or other demolition debris for this purpose.

� Protect storm drain inlets from sediment-laden runoff.  Storm drain inlet pro-
tection devices include sand bag barriers, filter fabric fences, block and gravel
filters, and excavated drop inlet sediment traps.*

� When dewatering the site, remove sediment from the discharge using filtra-
tion methods.  Mobile units specifically designed for construction site dewa-
tering can be rented for this purpose.

Other Controls

� Silt fence*

� Straw bale barrier (other than at storm drain inlets)*

� Sand bag barrier*

� Brush or rock filter*

� Sediment trap*

� Temporary sediment basin*

Good Housekeeping Practices

All Construction Sites

� Identify all storm drains, drainage swales and creeks located near the construc-
tion site and make sure all subcontractors are aware of their locations to pre-
vent pollutants from entering them.

� Clean up leaks, drips, and other spills immediately.

� Refuel vehicles and heavy equipment in one designated location.

� Wash vehicles at an appropriate off-site facility.  If equipment must be washed
on-site, do not use soaps, solvents, degreasers, or steam cleaning equipment,
and prevent wash water from entering the storm drain.

*For details, see Erosion and Sediment Control Field Manual prepared by
California Regional Water Quality Control Board, San Francisco, Bay Re-
gion, 1997.
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� Never wash down pavement or surfaces where materials have spilled.  Use dry
cleanup methods whenever possible.

� Avoid contaminating clean runoff from areas adjacent to your site by using
berms and/or temporary or permanent drainage ditches to divert water flow
around the site.

� Keep materials out of the rain.  Schedule clearing or heavy earth moving ac-
tivities for periods of dry weather.  Cover exposed piles of soil, construction
materials and wastes with plastic sheeting or temporary roofs.  Before it rains,
sweep and remove materials from surfaces that drain to storm drains, creeks,
or channels.

� Place trash cans around the site to reduce litter.  Dispose of non-hazardous
construction wastes in covered dumpsters or recycling receptacles.  Recycle
leftover materials whenever possible.

� Dispose of all wastes properly.  Materials that can not be reused or recycled
must be taken to an appropriate landfill or disposed of as hazardous waste.

� Cover open dumpsters with plastic sheeting or a tarp during rainy weather.
Secure the sheeting or tarp around the outside of the dumpster.  If your dumpster
has a cover, close it.

� Train your employees and inform subcontractors about the stormwater require-
ments and their own responsibilities.

Construction Projects Involving Paint Work

� Non-hazardous paint chips and dust from dry stripping and sand blasting may
be swept up or collected in plastic drop cloths and disposed of as trash.  Chemical
paint stripping residue and chips and dust from marine paints or paints con-
taining lead or tributyl tin must be disposed of as a hazardous waste.

� When stripping or cleaning building exteriors with high-pressure water, cover
or berm storm drain inlets.  If possible (and allowed by your local wastewater
treatment plant), collect (mop or vacuum) building cleaning water and dis-
charge to the sanitary sewer.

� Never clean brushes or rinse paint containers into a street, gutter, storm drain,
or creek.

� For water-based paints, paint out brushes to the extent possible and rinse to a
drain leading to the sanitary sewer (i.e., indoor plumbing).
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� For oil-based paints, paint out brushes to the extent possible, and filter and
reuse thinners and solvents.  Dispose of unusable thinners and residue as haz-
ardous waste.

� Recycle, return to supplier or donate unwanted water-based (latex) paint.

� Dried latex paint may be disposed of in the garbage.

� Unwanted oil-based paint (that is not recycled), thinners, and sludges must be
disposed of as hazardous waste.

Construction Projects Involving Cement and Concrete Work

� Avoid mixing excess amounts of fresh concrete or cement mortar on-site.

� Store dry and wet materials under cover, protected form rainfall and runoff.

� Wash out concrete transit mixers only in designated wash-out areas where the
water will flow into settling ponds or onto dirt or stockpiles of aggregate base
or sand.  Pump water from settling ponds to the sanitary sewer, where allowed.
Whenever possible, recycle washout by pumping back into mixers for reuse.
Never dispose of washout into the street, storm drains, drainage ditches, or
creeks.

� Whenever possible, return contents of mixer barrel to the yard for recycling.
Dispose of small amounts of excess concrete, grout, and mortar in the trash.

Construction Projects Involving Roadwork/Pavement Construction

� Apply concrete, asphalt, and seal coat during dry weather to prevent contami-
nants from contacting stormwater runoff.

� Cover storm drain inlets and manholes when paving or applying seal coat,
slurry seal, fog seal, etc.

� Always park paving machines over drip pans or absorbent materials, since
they tend to drip continuously.

� When making saw-cuts in pavement, use as little water as possible.  Cover
each storm drain inlet completely with filter fabric during the sawing opera-
tion and contain the slurry by placing straw bales, sandbags, or gravel dams
around the catch basins.  After the liquid drains or evaporates, shovel or vacuum
the slurry residue from the pavement or gutter and remove from site.

� Wash down exposed aggregate concrete only when the wash water can: (1)
flow onto a dirt area; (2) drain onto a bermed surface from which it can be
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pumped and disposed of properly; or (3) be vacuumed from the area along the
curb where sediment has accumulated by blocking a storm drain inlet.

� Allow aggregate rinse to settle, and pump the water to the sanitary sewer if
allowed by your local wastewater authority.

� Never wash sweepings from exposed aggregate concrete into a street or storm
drain.  Collect and return to aggregate base stockpile, or dispose with trash.

� Recycle broken concrete and asphalt.

BMPs to Minimize Impacts of Post-Construction Storm Water
Discharges

See Appendix 4T of the MURP.

Additional information on Construction Site Controls is available in the publica-
tions listed below.

Stormwater Quality Task Force.  1993. California Storm Water Best Management
Practice Handbook - Construction.

Association of Bay Area Governments.  1995.  Manual of Standards for Erosion
and Sediment Control Measures. A comprehensive filed guide for controlling
soil erosion in California.  May.

BASMAA. 1996.  Start at the Source — Residential Site Planning and Design
Guidance Manual.

Caltrans.  1996.  Storm Water Quality Handbooks – Construction Contractors Guide
and Specifications.  May.

Sources Of Additional Information

Note:  This guidance is primarily based on “Blueprint for a Clean Bay.
Best Management Practices to Prevent Stormwater Pollution from Con-
struction-Related Activities,” published by BASMAA and the Santa Clara
Valley Nonpoint Source Pollution Control Program.  1995.
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Post-Construction Controls for New Development
and Redevelopment

The focus of this guidance is post-construction controls for new development or
redevelopment projects.  Post-construction controls can be generally grouped into
three types: site planning measures that avoid or reduce disturbance of the site
and limit the addition of impervious surfaces; pollution prevention/source con-
trol measures that reduce or eliminate potential future sources of pollutants; and
treatment control measures that treat polluted runoff from new development/
redevelopment sites.

This guidance is focused strictly on specific controls that can be incorporated into
individual development projects proposed by public and private entities to avoid
or reduce the pollutants from the particular project.  Where appropriate, pros and
cons are described along with typical conditions under which these controls have
been found to be effective.

As noted in Section 4.6 of the MURP, the best opportunities for post-construction
controls are available in larger projects or when implemented on a regional basis,
and most of this guidance emphasizes controls that can be introduced in larger
new development/redevelopment projects through the discretionary approval pro-
cess.  The second section of this guidance presents a list of controls that can be
employed for small infill-type projects (ministerial approval process) where the
opportunities are limited.

Site Planning Measures

This group of post-construction controls includes site planning to protect sensitive
resources at or near the site and the use of alternate paving and cover materials to
reduce the amount of impervious surfaces added by a new development.

Studies have shown that in single-family residential areas, streets are the primary
producers of runoff, and sidewalks and lawns, if properly vegetated, are a minor
source.  In multi-family developments, streets, parking lots and roofs generate
similar quantities of runoff.  In commercial/industrial areas, parking lots and roofs
are the main generators of runoff.  It follows then that to reduce impervious sur-
faces, in single-family residential areas reduction of street width and driveway
lengths should be the primary strategy, while in multi-family developments and
industrial/commercial areas, strategies should focus on reducing parking lots and
the footprint of buildings.  For more information on site planning, refer to Start at
the Source Residential Site Planning and Design Guidance Manual for Stormwater
Quality Protection, available from BASMAA.

Post-Construction Controls for Projects Requiring
Discretionary Approvals
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Site planning measures that minimize impervious surface and maximize infiltra-
tion are described below:

� Cluster development - Concentrate the development on a limited portion of
the site and leave the remaining portion undisturbed.  This should be used
where appropriate without creating other hazards such as those of access dur-
ing emergencies.

� Preserve natural drainages - This measure includes not filling in the natural
drainage features at the site, maintaining invert/streambeds to maximize ca-
pacity, and providing vegetated setbacks or buffer strips outside of the maxi-
mum water surface level.  Main concerns are related to safety especially of
children and future need for mosquito/pest control.

� Reduce sidewalk widths, especially in low-traffic areas - This control pro-
vides limited runoff reduction benefits, and reduction of width may not pos-
sible due to Americans with Disabilities Act (ADA) requirements.

� Avoid curb and gutter along driveways and streets where appropriate -
This is recommended in areas where flooding and ponding of water creating
mosquito habitat is not a problem.  Replace with swales.

� Use alternate paving materials/porous/permeable materials, where appro-
priate - This measure includes use of alternate paving materials (e.g., porous
asphalt, pervious concrete, pavers), landscaping, mulch, gravel and cobbles
where appropriate to provide ground cover, and reduce the use of asphalt or
other impervious pavement.

Pavers are recommended for driveways, walkways, and patios in single-family
residences where the site does not generate highly polluted runoff (that could
contaminate groundwater if it were to infiltrate) and where ADA requirements
do not have to be met.  In non-residential areas, pavers are recommended for
emergency access roads, overflow parking areas, and non-handicapped park-
ing stalls.  These are not recommended where heavy loads (e.g. truck move-
ment) are anticipated.  For more information on alternate paving materials,
see Post-Construction Controls for New Development Fact Sheets available
from BASMAA.

� Reduce the length of driveways or infiltrate driveway runoff - This control
applies mainly to single-family residential units.  Note that in most of the large
metropolitan areas of California, driveways in new development are generally
short due to the high cost of land.  If long driveways in the Municipality are
due to the fact that the structures have to be set back from the property line per
the zoning ordinance, then the Municipality should consider changes in its
zoning ordinance.  If reduction of the driveway length is not possible, grade
and construct driveway so that runoff from driveway is directed to the adjacent
landscaped areas.
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� Reduce street width by eliminating on-street parking (where such actions
do not pose a safety hazard) - This measure can be generally used in new
residential areas.  In addition to reducing the impervious area, this control has
the added benefit of removing cars from streets and making street sweeping
easier and more effective.  If on-street parking in residential areas is elimi-
nated, the developer must provide adequate off-street visitor parking.

� Reduce alley width or use alternate materials for paving alleys - Alleys are
generally not built in residential areas in California due to the high cost of land
and concerns regarding safety and maintenance (alleys are often used for ille-
gal dumping).  However if alleys are included in a proposed development,
width should be minimized or alternate paving materials should be used.

� Mandate that all developments set aside open space -  This control is rec-
ommended for all developments (residential and non-residential).  The main
concern with open space relates to maintenance, weed control, and fire pre-
vention.

This group includes controls that can be incorporated into new development/rede-
velopment projects to avoid pollution in the long run by eliminating sources.

� Provide green areas where pets can be exercised - Pet excrement is a major
source of bacteria in urban runoff.  In addition to instituting ordinances requir-
ing owners to collect their pet’s excrement, provide green areas in new resi-
dential developments where people can walk their pets and keep pet excre-
ment away from sidewalks and streets.

� Install landscaping or other cover - Clearing and grading of surfaces in new
development can increase potential for erosion.  Install landscaping or other
cover materials to minimize erosion from graded surfaces.  Use of native plant
materials is recommended because native plants require less maintenance and
irrigation, and are typically more resistant to fires than non-native grasses.
Native plants do take longer to cover slopes therefore during the first few
years, supplemental protection (erosion blanket, mulch, etc.) will be neces-
sary.

� Incorporate low-maintenance landscaping - At some sites where erosion
may not be a concern but landscaping is proposed as part of the development,
require or recommend use of low-maintenance landscaping that does not re-
quire frequent fertilizer, pesticide and herbicide application.  In this regard, the
Municipality should identify the types of trees, shrubs, and ground cover that
would work in the community based on local climatic and soil conditions, and
should make such lists available to municipal staff responsible for reviewing
projects.

Source Controls
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� Require labeling of storm drains (to discourage dumping) - Developer should
be required to label all storm drains with the appropriate legend used in the
city, cautioning against dumping.

� Where possible, eliminate gutters/roofdrains or direct runoff to landscaped
areas - Roofdrains can be eliminated only in one to two-story buildings.  Where
these cannot be eliminated, direct the downspout of the gutter to a landscaped
area or into an infiltration trench.  Install several gutters to distribute the flow.

� Construct designated vehicle wash area - In new residential developments
involving more than 50 units, require applicant to construct a designated ve-
hicle wash area that is plumbed to discharge to the sanitary sewer (the Munici-
pality should check with the local wastewater treatment plant before institut-
ing this control).

� Encourage underground parking and the construction of multi-storied
parking structures - For commercial projects, encourage developers to build
underground or multi-story parking structures so that not only is impervious
surface minimized but the parking surfaces are under a roof and not exposed to
storm water.

� Encourage cooperative or shared parking - This control is recommended
for commercial areas, and can be a cooperative effort between commercial
entities or between commercial entities and the Municipality.

� Encourage use of alternate paving materials for parking lots - This control
is recommended for overflow parking areas and for less frequently used park-
ing spaces (typically these are spaces along the periphery of the parking lot that
will not have to meet ADA requirements and due to low usage there will be
less concern regarding pollution of groundwater through infiltration of stall
runoff).

� Encourage measures to reduce building footprint  and increase use of taller
structures (where appropriate) - This control is recommended for commer-
cial and municipal structures.

� Require that waste storage areas be bermed - Require all developments to
grade and pave outdoor waste receptacle area to prevent run-on of storm water,
and install a low containment berm around it.  Alternately, construct a covered
enclosure with wash-down capabilities outletting into the sanitary sewer.

� Require installation of valves on storm drain inlets in loading dock areas -
At commercial/industrial facilities where loading docks are proposed, require
the applicant to install a valve to control runoff in the event of spills.
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This group includes controls that can be built at new development/redevelopment
sites to capture and treat the polluted runoff before it enters the city’s storm drain
system or other receiving waters.

� Rooftop Catchment Systems - These are rooftops which are designed to pool
stormwater, which following the storm, evaporates. This effectively eliminates
rooftop runoff from the storm drain system, and thereby reduces the hydrauli-
cally-connected impervious area.  Another function of these systems is to slow
down the runoff to reduce peaks.  Problems with rooftop catchment systems
are mainly related to leakage. Such systems are usually recommended for large
commercial and industrial sites, and in climatic zones where rainfall is inter-
mittent and temperatures are above freezing.

� Vegetated Filter Strips - Vegetated filter strips, buffer strips, or riparian buffer
zones are strips of vegetation placed between receiving waters (e.g., along
streams) and pollutant sources.  The effectiveness of the strips depend prima-
rily on the width of the strip, and the vegetation type and condition.  Strips of
100-300 feet in width are often considered.  Such strips have been success-
fully applied to urban, agricultural, and forestry situations.  Vegetation type
selection in California must  take into account the semi-arid climate and usu-
ally should be drought-resistant.  Maintenance is primarily annual cutting. Such
strips are recommended for new development located along receiving waters
such as streams, rivers and lakes, but outside the flood control boundary.

� Vegetated Swales - Swales are shallow low gradient channels that are veg-
etated.  They are commonly applied in rural residential areas in lieu of tradi-
tional curb/gutters and underground stormwater drainage pipes.  Water quality
improvement is achieved primarily through filtration, and performance is de-
pendent on the swale hydraulic capacity and vegetation type and condition.
Influent water should be relatively free of coarse sediment to avoid burying
the vegetation.  Where sediment loads are of concern, sediment settling basins
can be provided upstream of the swales. Maintenance consists primarily of
vegetation management and settling basin cleanouts.  Swales are generally
recommended for low-density residential developments located in relatively
flat terrain.

� Infiltration Basins - Infiltration basins store and infiltrate stormwater into the
surficial groundwater aquifer. Performance is critically dependent on soil po-
rosity and adequate depth to groundwater. In California, such conditions are
typical of inland valleys, in contrast to low lying coastal areas. In order to
maintain recharge rates, influent water may require pretreatment to remove
sediments. Infiltration basins are effective at reducing runoff rates and vol-
umes and can provide water supply benefits through aquifer recharge. Mainte-
nance primarily consists of periodic removal of accumulated trash, debris and
sediments to maintain recharge rates. Infiltration basins are generally recom-

Treatment Controls
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mended in semi-arid areas where the depth to groundwater is relatively high
and the soils are highly pervious. Where such conditions exist, this technology
is generally applicable to the entire range of urban development, although the
potential for groundwater contamination is often of concern in industrial areas.

� Infiltration Trenches - Infiltration trenches are shallow drains filled with high
porosity materials (e.g. gravel).  Stormwater discharged to these trenches is
stored during the runoff event and infiltrates into the groundwater during dry
weather periods. As with infiltration basins, performance requires porous sub-
soils and adequate depth to the groundwater table. The acceptability and de-
signs of  infiltration trenches may be covered by building codes where there is
concern that infiltrating water may adversely affect soil strength around foun-
dations.  Infiltration trenches are generally not recommended for roof runoff
near buildings because of  building code requirements;  but can be effective as
part of the overall open channel drainage system.

� Dry Detention Ponds/Basins - These are basins designed to temporarily store
and treat storm water prior to gradually releasing it downstream.  Such basins
can provide flood control and storm water treatment benefits. Treatment per-
formance depends on storage volume (12-24 hours of residence time is consid-
ered a good rule of thumb), and good circulation (avoidance of short circuit-
ing).  A major factor limiting good performance is that, during larger storm
runoff events,  water entering a dry basin may resuspend previously settled
material in which case the ponds may act as a source of sediment and associ-
ated chemicals.  In general dry basins are not as effective as wet basins(discussed
below), however, in certain arid areas, wet basins are not feasible.  Perfor-
mance of dry basins can be improved by incorporating slow release outlet struc-
tures.  Such basins are generally applicable to residential, commercial, and
industrial development in arid areas where there is insufficient runoff to main-
tain wet basins.  The cost of urban lands often preclude this type of treatment in
the more dense portions of urban areas.

� Retention Ponds/Wet Basins - These are basins that contain a permanent pool
of water. Such ponds can provide flood control, ecological, and water quality
benefits. The performance of wet basins depends on the size of the basin, wa-
tershed characteristics, and influent conditions. The primary treatment process
in retention ponds is settling.  Maintenance is required for removing debris,
vegetation management, and maintaining the inlet and outlet structures.  Accu-
mulation rates in such basins typically require that accumulated sediment be
removed about once every 10-20 years.  Retention ponds are generally appli-
cable to most urban situations, as long as there is adequate space for the facility
and acceptable geological conditions. The cost of land often precludes this
type of treatment in the more densely developed portions of urban areas.

� Constructed/Restored Wetlands - In addition to providing flood control and
water supply benefits through artificial recharge of groundwater, constructed
wetlands designed for stormwater management provide water quality benefits
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through a number of processes including sedimentation, filtration, absorption,
biological processes, and nutrient uptake. Pollutant removal performance de-
pends on the size of the wetland relative to the watershed, the design of the
wetland, and the type and composition of wetland vegetation.  Wetlands also
provide additional ecological and recreational benefits.  If a significant amount
of sedimentation is anticipated, a deep settling basin could be constructed (which
the water would enter prior to reaching the wetland).  The basin would require
periodic maintenance to remove accumulated sediment.  Constructed wetlands
require maintenance, especially in the first 5-10 years during which vegetation
is growing and natural seeding is occurring. Providing suitable hydrologic
conditions for vegetation growth and water treatment is key to successful per-
formance of constructed wetlands. Constructed wetlands are generally appli-
cable to most urban situations, as long as there is adequate space for the facil-
ity, an adequate source of water, and appropriate soils. In California, such wet-
lands would likely be seasonal in nature.  The cost of urban lands often pre-
clude this type of treatment in the more densely developed portions of urban
areas.

A variation of this control is the use of existing wetlands for urban runoff
treatment.  Existing wetlands at or downstream of a new development/rede-
velopment project can be enhanced to improve hydrology, and runoff from the
development project can be directed to the wetlands.

Note that the dry detention ponds/basins, retention ponds/wet basins, and the
constructed wetlands need to be periodically monitored for accumulation of
toxic materials, and provisions made for cleanout and disposal pretreatment
may be added (to remove heavy sediment trash and debris) to reduce mainte-
nance.  If a significant amount of sediment is anticipated, a deep settling basin
could be constructed.  This would also need to be periodically cleaned out to
maintain capacity.

� Filtration Systems - Filtration systems convey stormwater through filter me-
dia (e.g., sand, compost, charcoal) to treat the storm water.  The chemicals
treated vary depending on the type of media and may include fine sediment,
colloidal material, hydrocarbons, organics, nutrients and dissolved metals.  Such
systems come in many sizes and designs including: (1) inserts placed in indi-
vidual storm drain inlets, (2) linear units that treat stormwater from small im-
pervious areas such as parking lots, and (3) large 1-2 acre sand filters that treat
runoff from urban catchments. Filters are effective as long as the capacity of
the filter is not exceeded, and the filter is not allowed to clog. Filter inserts are
particularly problematic in this regard, and recent testing and evaluation ques-
tions their applicability where material in runoff will clog or block the filter.
In stormwater applications filter systems are required to remove blocking ma-
terials (leaves, trash, debris, sediments, oil and grease) and storage to better
manage flowrates.
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Experience to date with filter type inserts for drain inlets suggest that the units
are easily clogged with sediment and debris, with resultant bypassing of most
of the flows.  Therefore, inserts are not recommended unless require frequent
inspection and cleaning is performed.  Filtration systems will have limited ap-
plication in small well-maintained parking lots.

� Oil/Grit Separators - Oil/grit (gravity) separators are usually multi-chambered
treatment units that are placed underground and treat stormwater from a drain-
age catchment.  The individual chambers often are designed to trap grit and
floatables, and adsorb hydrocarbons.  Flows in excess of the design capacity
should be diverted around the unit, otherwise there is the possibility that sedi-
ment previously trapped in the chambers will be resuspended and flushed down-
stream. Inspection and maintenance is required to ensure that the units are not
filling up with sediment, as accumulation can affect performance.  Traditional
gravity oil/water separators that utilize skimming devices and coalescing plates
(to increase droplet size and capture) are generally not applicable to stormwater
conditions where total hydrocarbon concentrations are generally less than 10
mg/l. The performance of oil/grit separators varies depending on the chosen
design and cannot be generally recommended at this time, pending more data
from ongoing testing.  In general, oil/grit separators are useful only at sites
where there are chances that oil spills could occur and to a limited degree at
development sites that have high oil and grease loadings such as petroleum
storage yards and vehicle storage facilities.

General Design Considerations for Treatment Controls

Treatment control design standards, depending on the type of  units, are based on
either treating a given volume of runoff (e.g., first 0.5 inch of runoff) or a peak
flowrate associated with a design storm. The volume approach is often utilized for
small catchments where there tends to be a “first flush” condition (e.g., a parking
lot).  Design storms for storm water controls tend to be small (e.g. recurrence
intervals of 3 months to 2 years) compared to flood control designs standards be-
cause of the need to minimize the size and cost of the unit, and because most
runoff is associated with the more frequent smaller events. Treatment controls must
be designed such that volumes and flows in excess of the design standard bypass
the unit, otherwise there is the possibility of aggravating flooding and also causing
resuspension of previously captured sediments or other constituents. Also, all of
the treatment devices above require some inspection, maintenance, and disposal of
solids to ensure optimum performance and often to avoid flooding.

� Incorporate low-maintenance landscaping - The applicant should be in-
structed to use low-maintenance drought-tolerant landscaping that does not
require frequent fertilizer, pesticide and herbicide application.

Post-Construction Controls for Projects Requiring
Administrative Permits
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� Require labeling of storm drains (to discourage dumping) - The applicant
should be instructed to label all storm drains with the appropriate legend used
in the municipality, cautioning against dumping.

� Where possible, direct gutters to landscaped areas - Roof drains may be
eliminated only in one to two-story buildings.  Where these cannot be elimi-
nated,  instruct the applicant to direct the downspout of the gutter to land-
scaped area or into an infiltration trench.  Install several gutters to distribute
the flow.  Note that roof drains may be eliminated in residential and some
commercial areas only, and should not be eliminated in industrial areas.

� Use alternate paving materials/porous/permeable materials, where appro-
priate - Instruct applicant to use alternate paving materials (pavers), landscap-
ing, mulch, gravel and cobbles where appropriate to provide ground cover,
and reduce the use of asphalt or other impervious pavement.  As noted earlier,
pavers are recommended for driveways, walkways, and patios in single-fam-
ily residences where the site does not generate highly polluted runoff (that
could contaminate groundwater if it were to infiltrate) and where ADA re-
quirements do not have to be met.  In non-residential areas, pavers are recom-
mended for emergency access roads, overflow parking areas, and non-handi-
capped parking stalls.  These are not recommended where heavy loads (e.g.
truck movement) are anticipated.  For more information on alternate paving
materials, see Post-Construction Controls for New Development Fact Sheets
available from BASMAA.

For additional information on post-construction controls for new development and
redevelopment projects, see the following:

Bay Area Stormwater Management Agencies Association.  1996.  Start at the Source.
Residential Site Planning and Design Guidance Manual for Stormwater Qual-
ity Protection.

City of  Olympia.  1994.  Impervious Surface Reduction Study.  Conducted by the
Public Works Department.  Water Resources Program.  November.  (for infor-
mation on reducing impervious surfaces such as street widths, sidewalks, and
parking facilities).

Wilson, A.  1994.  “Stormwater Management, Environmentally Sound Approaches”,
published in the Environmental Building News, Vol. 3, No. 5, September/Oc-
tober. (for a general discussion of new development controls).

City of San Rafael.  1991. Hillside Residential Design Guidelines Manual.  Pre-
pared by Gast Hilmer Associates.  (for more information on designing and
building residential developments in hilly areas).

Sources of Additional Information
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Bay Area Stormwater Management Agencies Association (BASMAA). 1997. Com-
pilation of New Development Stormwater Treatment Controls in the San Fran-
cisco Bay Area. June.  (For treatment controls)

California State Stormwater Quality Task Force. 1993. California Stormwater Best
Management Practice Handbook - Municipal. March.  (For treatment controls)

US Environmental Protection Agency. 1993. Guidance Specifying Management
Measures for Sources of Nonpoint Pollution in Coastal Waters, Issued Under
Authority of Section 6217(g) of the Coastal Zone Act Reauthorization Amend-
ments of 1990. EPA 840-B-92-002. January.

Center for Watershed Protection, Watershed Protection Techniques, A Quarterly
Bulletin on Urban Watershed Restoration and Protection Tools.

Center for Watershed Protection. 1996. Design of Stormwater Filtering Systems,
prepared for Chesapeake Research Consortium, December.

Center for Watershed Protection. 1995. Site Planning for Urban Stream Protec-
tion, prepared by T. Schueler for Metropolitan Washington Council of Govern-
ments.  (For information on cluster development, stream protection buffers,
street reduction controls)
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Vehicle Service Facilities

Focus of Document

This guidance presents BMPs to address the discharge of pollutants to the storm
drainage system from vehicle service facilities.  These facilities include:

� Vehicle Repair Shops, Body Shops, Car Washes (SIC Major Group 75)

� Gasoline stations (SIC 5541)

Sources of Pollutants

There are several activities that could potentially cause the discharge of pollutants
to the storm drainage system from these facilities.  These activities of concern
include:

� Facility maintenance and management (Keeping a clean shop, storage, spill
control, outdoor waste receptacle areas, education and training)

� Changing oil and other fluids

� Cleaning engines and parts, and flushing radiators

� Washing cars and other vehicles

� Body repair and painting

� Fuel dispensing

Pollutants of Concern

Some of the pollutants of concern from these facilities are:

� Metals (copper, zinc, chromium, nickel, and lead)

� Oil and grease

� Gasoline (e.g. Polyaromatic Hydrocarbons (PAHs) and Methyl Tertiary-Butyl
Ether (MTBE) )

� Solvents
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Best management practices for the most part are common sense, good housekeep-
ing measures that can be implemented without resulting in excessive effort and
cost to the facility owner/operator.  BMPs listed below apply mainly to the opera-
tions of such facilities.  Structural controls or physical improvements are generally
not recommended for existing facilities although opportunities for structural con-
trols should be utilized when new vehicle service facilities are constructed or ex-
isting ones are remodeled.

To assist the City in selecting BMPs for implementation by the vehicle service
facility operator/owner, BMPs that are considered high priority are marked “• • •“;
medium priority are marked “• •“ and low priority are market “•“.  Rationale used
in this prioritization is presented at the end of the section.

Facility Maintenance and Management Practices

Keeping a Clean Shop

• • Use drip pans under leaking vehicles to capture fluids.

• • • Regularly sweep or vacuum the shop floor and other paved surfaces at your
facility.  Use mopping as an alternative to hosing down or washing work
areas.  If mopping is used to clean shop floors:

1) Spot clean any spilled oil or fluids using absorbents or rags.

2) Use dry cleanup methods:  Sweep the floor using absorbents.

3) After steps 1 and 2 above (if mopping is still needed), mop and dispose
of mop water to the sanitary sewer.

4) Do not pour mop water into the paved areas, street, gutter, or storm
drain.

(See Rationale 1 at the end of section)

• Remove unnecessary hoses to discourage washing down floors and outside
paved areas.

• Collect all metal filings, dust, and paint chips from grinding, shaving, and
sanding, and dispose of the waste properly.  Never discharge these wastes
to the storm drain or sanitary sewer.

Best Management Practices
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• Collect all dust from other activities (e.g. brake pad dust) and dispose of
the waste in compliance with local requirements.  Never discharge these
wastes to the storm drain or sanitary sewer.

• • Recycle cleaning rags through an industrial laundry.

• • • Inspect and clean if necessary, storm drain inlets and catch basins within
the facility boundary before October 1 each year (see Rationale 2 at the
end of section).

• • • Label storm drains with “No Dumping – Discharges to Ocean” (see Ratio-
nale 3 at the end of section).

Storage

• • • Store hazardous materials and wastes in secondary containment where they
are protected from rain and in a way that prevents spills from reaching the
sanitary sewer or storm drain (see Rationale 4 at the end of section).

• • • Keep lids on waste barrels and containers, and store them indoors or under
cover to reduce exposure to rain (see Rationale 4 at the end of section).

• • All hazardous wastes must be labeled according to hazardous waste regu-
lations.  Consult the Fire Department or your local hazardous waste agency
for details.

• • Keep wastes separate to increase your waste recycling/ disposal options
and to reduce your costs.

• • Never mix waste oil with fuel, antifreeze, or chlorinated solvents.  Consult
your hazardous waste hauler for details.

• • Double-contain all bulk fluids and wastes to prevent accidental discharges
to the sewer and storm drain.  Consult the Fire Department for details.

• • • Keep storage areas clean and dry.  Conduct regular inspections so that
leaks and spills are detected as soon as possible (see Rationale 4 at the end
of section).  Document all inspections.

• • • When receiving vehicles to be parted or scavenged, park them on a paved
surface and immediately drain and collect gasoline and other fluids prop-
erly.  Place drip pans to catch leaking fluids (see Rationale 4 at the end of
section).
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• • Drain all fluids from components, such as engine blocks, which you may
store for reuse or reclamation.  Keep these components under cover and on
a drop pan or sealed floor.

• • Store new batteries securely to avoid breakage and acid spills during earth-
quakes.  Shelving should be secured to the wall.  Store used batteries in-
doors and in plastic trays to contain potential leaks.  Recycle old batteries.

Spill Control

The Best Spill Control is Prevention

• • • Maintain and keep current, as required by other regulations, a spill response
plan and ensure that employees are trained on the elements of the plan (see
Rationale 5 at the end of section).

• Minimize the distance between waste collection points and storage areas.

• Contain and cover all solid and liquid wastes – especially during transfer.

• • Purchase and maintain absorbent materials in accordance with local regu-
lations and procedures for containment and cleanup of different spills, and
make sure they are easily accessible anywhere in the shop.  Saturated
absorbents generally must be disposed of as hazardous waste.

• • “Spot clean” leaks and drips routinely.  Leaks are not cleaned up until the
absorbent is picked up and disposed of properly.

• • • Check floor drains to ensure that they are not connected to or discharge to
the storm drain system (see Rationale 6 at the end of section).

Outdoor Waste Receptacle Areas

• Spot clean leaks and drips routinely to prevent runoff of spillage.

• Minimize the possibility of pollution from outside waste receptacles by
doing at least one of the following:

� use only watertight waste receptacle(s) and keep the lid(s) closed, or

� grade and pave the waste receptacle area to prevent run-on of storm
water, and install a low containment berm around the waste receptacle
area, or

� install a roof over the waste receptacle area.
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Education and Training

• • • Train all employees upon hiring - and annually thereafter - on personal
safety, chemical management, and proper methods for handling and dis-
posing of waste. Make sure that all employees understand storm water
discharge prohibitions, wastewater discharge requirements, and these best
management practices. Use a training log or similar method to document
training (see Rationale 1 and 5 at the end of section).

• • Post instructional/informational signs around your shop for customers and
employees. Put signs above all sinks prohibiting discharges of vehicle flu-
ids and wastes. Put signs on faucets (hose bibbs) reminding employees
and customers to conserve water and not to use water to clean up spills.

• • • Label drains within the facility boundary, by paint/stencil (or equivalent),
to indicate whether they flow to an on-site treatment device, directly to the
sanitary sewer, or to a storm drain. Labels are not necessary for plumbing
fixtures directly connected to the sanitary sewer (see Rationale 3 at the end
of section).

• • • Post emergency telephone numbers of the wastewater treatment plant and
the fire department.

Changing Oil and Other Fluids

• • Whenever possible, change vehicle fluids indoors and only on floors con-
structed of non-porous materials.  Avoid working over asphalt and dirt
floors – surfaces that absorb vehicle fluids.

• • If vehicle fluids must be removed outdoors, always use a drip pan.  Prevent
spills from reaching the street or storm drain by working over an absorbent
mat and covering nearby storm drains, or working in a bermed area.  If
necessary, you can use absorbent socks to create a bermed area.

• When draining fluids into a drain pan, place a larger drip pan (e.g., 3’ x 4’)
under the primary drain pan to catch any spilled fluids.

• • Transfer fluids drained from vehicles to a designated waste storage area as
soon as possible.  Drain pans and other open containers of fluids should
not be left unattended unless they are covered and within secondary con-
tainment.

• • Store waste containers of antifreeze and oil within secondary containment.
Antifreeze and waste oil should be stored separately and recycled, or dis-
posed of as hazardous waste.
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• • • Never pour vehicle fluids or other hazardous wastes into sinks, toilets, floor
drains, outside storm drains, or in the garbage.  These substances should be
kept in designated storage areas until recycled or safely disposed of (see
Rationale 4 at the end of section).

• • Drain fluids from leaking or wrecked vehicles as soon as possible, to avoid
leaks and spills.

Cleaning Engines and Parts, and Flushing Radiators

• • • Eliminate discharges from engine cleaning and flushing of radiators to the
sanitary sewer and storm drains.  Use a licensed service to haul and recycle
or dispose of wastes (see Rationale 4 at the end of section).

• • Steam cleaning of engines must be done in a closed-loop water recycling
system.  No steam cleaning water may be discharged to the sanitary sewer
or the storm drain.

• • Designate specific areas or service bays for engine, parts, or radiator clean-
ing.  Do not wash or rinse parts outdoors.

• • Use self-contained sinks and tanks when working with solvents.  Keep
sinks and tanks covered when not in use.

• • Inspect degreasing solvent sinks regularly for leaks, and make necessary
repairs immediately.

• Avoiding soldering over drip tanks.  Sweep up drippings and recycle or
dispose as hazardous waste.

• • Rinse and drain parts over the solvent sink or tank, so that solvents will not
drip or spill onto the floor.  Use drip boards or pans to catch excess solvent
solutions and divert them back to a sink or tank.

• • Allow parts to dry over the hot tank.  If rinsing is required, rinse over the
tank as well.

• Collect and reuse parts cleaning solvent solutions and water used in flush-
ing and testing radiators.  When reuse is no longer possible, these solutions
are hazardous wastes unless otherwise determined, and must be disposed
of properly.

• • Never discharge cleaning solutions used for engines or parts into the sewer
sanitary system without adequate treatment.  Most facilities have these so-
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lutions hauled off-side as hazardous waste because of the permits neces-
sary for on-site treatment.

• • Rinsewater may only be discharged to the sanitary sewer after adequate
treatment and approval by the sewage treatment plant.

• • • Never discharge wastewater from steam cleaning, or engine/parts cleaning
to a street, gutter, storm drain, or sanitary sewer.

Washing Cars and Other Vehicles

Regular Activity

• • If car washing is a central activity of your business, the most desirable
option is to treat and recycle the wash water.

• • • Designate a vehicle washing area and wash cars and trucks only in that
area.  This “wash pad” should be bermed to prevent discharges to storm
drains and should discharge to the sanitary sewer after adequate treatment
and approval of the sewage treatment plant.

• • Cover an outside wash pad or minimize the area of an uncovered pad to
reduce the amount of rainwater reaching the sanitary sewer.  Consult your
local sewage treatment plant for guidance.

• • • Acid-based wheel cleaners and other specialized cleaners may be prohib-
ited or require additional treatment before discharge to the sewer.

Occasional Activity

• • Even biodegradable soap is toxic to fish and wildlife.  Whenever possible,
take vehicles to a commercial car wash that recycles.

• • • If soap is used in washing, the wash water must be collected and discharged,
preferably with treatment, to the sanitary sewer.  This water cannot be dis-
charged to a storm drain (see Rationale 7 at the end of section).

• • • Never rinse off spray-on acid-based wheel cleaners where rinsewater may
flow to a street, gutter, or storm drain.

Washing New Vehicles

• If cleaning the exterior of new vehicles with water only, the discharged
water may go to the storm drain directly unless the vehicle has been coated.
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• Always protect the storm drains from solvents used to remove protective
coatings from new cars.  Discharges of these solvents to the sanitary sewer
must receive adequate treatment and approval of the sewage treatment plant.

Body Repair and Painting

• • Whenever possible, conduct all body repair and painting work indoors or
under cover.

• When receiving damaged vehicles, inspect for leaks.  Use drip pans if nec-
essary.

• When cleaning auto body parts before painting, do not use hose-off
degreasers.  Brush off loose debris and use rags to wipe down parts.

• Use dry cleanup methods such as vacuuming or sweeping to clean up dust
from sanding metal or body filler.  Debris from wet sanding can be allowed
to dry overnight on the shop floor, then swept and vacuumed.  Liquid from
wet sanding should not be discharged to the storm drain.

• Minimize waste paint and thinner by carefully calculating paint needs based
on surface area and using the proper sprayer cup size.

• Do not use water to control overspray or dust in the paint booth unless you
collect this wastewater.  This water should be treated before discharge into
the sanitary sewer system.

• Clean spray guns in a self-contained cleaner.  Recycle the cleaning solution
when it becomes too dirty to use.  Never discharge cleaning waste to the
sanitary sewer or storm drain.

Fuel Dispensing

• • • Maintain fuel dispensing areas using dry cleanup methods such as sweep-
ing for removal of litter and debris, or use of rags and absorbents for leaks
and spills.  Fueling areas should never be washed down unless dry clean-
up has been done and the wash water is collected and disposed of in the
sanitary sewer system (see Rationale 1, 4, and 5 at the end of section.)

• Fit underground storage tanks with spill containment and overfill preven-
tion systems meeting the requirements of Section 2635(b) of Title 23 of the
California Code of Regulations.

• Fit fuel dispensing nozzles with “hold-open latches” (automatic shutoffs)
except where prohibited by local fire departments.
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• Post signs at the fuel dispenser or fuel island warning vehicle owners/
operators against “topping off” of vehicle fuel tanks.

New or Substantially Remodeled Vehicle Service Facilities

The elements listed below should be included in the design and construction of
new or substantially remodeled fuel dispensing facilities.

• • Fuel dispensing areas must be paved with portland cement concrete (or,
equivalent smooth impervious surface), with a 2% to 4% slope to prevent
ponding, and must be separated from the rest of the site by a grade break
that prevents run-on of storm water. The fuel dispensing area is defined as
extending 6.5 feet from the corner of each fuel dispenser or the length at
which the hose and nozzle assembly may be operated plus 1 foot, which-
ever is less. The paving around the fuel dispensing area may exceed the
minimum dimensions of the “fuel dispensing area” stated above.

• • The fuel dispensing area must be covered and the cover’s minimum di-
mensions must be equal to or greater than the area within the grade break.
The cover must not drain onto the fuel dispensing area.

Note:  Substantially Remodeled Facilities – One of the following criteria must be
met before a facility is deemed to be substantially remodeled and’ the design ele-
ments described above are required to be included in the new design and construc-
tion:

� the canopy cover over the fuel dispensing area is being substantially replaced
(not including cosmetic/facial appearance changes only) and the footing is
structurally sufficient to support a cover of the minimum dimensions described
above, or

� one or more fuel dispensers are relocated or added in such a way that the
portland cement concrete (or, equivalent) paving and grade break or the canopy
cover over the fuel dispensing area do not meet the minimum dimensions as
defined above. Replacement of existing dispensers does not, by itself, consti-
tute a substantial remodel.

The following element should be included in the design and construction of new
or substantially remodeled vehicle service facilities.

� Grade and pave the outdoor waste receptacle area to prevent run-on of storm
water.
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Rationale for assigning high priority to selected BMPs

BMPs that are assigned high priority (•••) are mostly preventative practices that
are inexpensive to implement versus collection, treatment and disposal of water
that has picked up pollutants.  The rationale used in this report is listed below:

1) Rationale:  Prevention practices are cost effective and relatively inexpensive to
implement vs. collection, treatment and disposal of wastewater.  Materials to
achieve dry cleaning are readily available and material can be disposed of
through existing practices.

2) Rationale:  Pollutants from incidental spills and leaks and trash will collect in
storm drain facilities during dry weather period and will be a significant source
of pollutants during the first significant storm.  Cleaning will remove this po-
tential source.

3) Rationale:  The public in general do not realize that storm drains flow directly
through to the ocean without treatment.  Labeling of storm drains is an effec-
tive method of public education.

4) Rationale:  HAZMAT and HAZWASTE are toxic to aquatic life and waterfowl
in streams and ocean and prevention of spills is more cost effective than cleanup.

5) Rationale:  Spills are cheaper to clean up when quickly contained.  A spill
response plan will prepare employees to use equipment and material available
for contaminated and cleanup and to ensure their safety while doing the cleanup.

6) Rationale:  Improperly plumbed floor drains can become a direct point of dis-
charge of spills that occur indoor and outdoors, to streams and other surface
waters.

7) Rationale:  Car washing compounds including soaps and wheel cleaners are
toxic to aquatic life and wildlife and must be prevented from entering the storm
drainage system.

Additional information on BMPs for vehicle service facilities is available in the
following publications:

Alameda County Urban Runoff Clean Water Program, 1994. Auto Radiator Ser-
vice And Fishing. Alameda County, California.

Note:  This guidance is based primarily on Best Management Practice
Guide – Retail Gasoline Outlets, prepared by California Retail Gasoline
Outlet Work Group of SWQTF 1997.

Sources of Additional Information
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Alameda County Urban Runoff Clean Water Program, 1994. Auto Body Repair
and Refinishing and Fishing. Alameda County, California.

Alameda County Urban Runoff Clean Water Program, 1994. Auto Wrecking And
Fishing. Alameda County, California.

Alaska Health Project, 1987. Waste Reduction Makes Good Business Sen$e for
Vehicle Repairers.

BADA/BASMAA, 1995. Your Shop Can Make a Difference! What vehicle ser-
vice shops can do to protect water quality in the Bay and Delta. Bay Area
Dischargers Association and Bay Area Stormwater Management Agencies
Association. Prepared by the Bay Area Pollution Prevention Group. Oakland,
California.

California DTSC, 1992. Hazardous Waste Minimization Fact Sheet for Auto Paint
Shops. Doc. No. 202. California Department of Toxic Substances Control.
Sacramento, California.

California DTSC, 1992. Hazardous Waste Minimization Checklist s Assessment
Manual for Auto Paint Shops. Doc. No. 406. California Department of Toxic
Substances Control. Sacramento, California.

California DTSC, 1993. Fact Sheet, Handling and Transport of Spent Lead-Acid
Storage Batteries for Recycling. Doc. No. 102. California Department of Toxic
Substances Control, Office of Pollution Prevention and Technology Develop-
ment. Sacramento, California.

California DTSC, 1993. Fact Sheet, Used Oil: Handling, Storage, and Transport
for Recycling. Doc. No. 103. California Department of Toxic Substances Con-
trol, Office of Pollution Prevention and Technology Development. Sacramento,
California.

California DTSC, 1993. Fact Sheet, Used Oil Filters: Handling, Storage, and
Transport for Recycling. Doc. No. 104. California Department of Toxic Sub-
stances Control, Office of Pollution Prevention and Technology Development.
Sacramento, California.

California SWQTF, 1993. California Storm Water Best Management Practices
Handbooks - Industrial. Prepared by Camp Dresser & McKee, Larry Walker
Associates, Uribe & Associates, and Resource Planning Associates.

California SWQTF, 1997. Best Management Practice Guide – Retail Gasoline
Outlets. Prepared by Retail Gasoline Outlet Work Group.

City and County of San Francisco, 1991. Service Station Hazardous Waste Reduc-
tion and Management Checklist. San Francisco Hazardous Waste Program.
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City and County of San Francisco, 1994. The Green Wrench Guide, Pollution Pre-
vention Tips for Auto Repair and Body Shops. San Francisco Water Pollution
Prevention Program, Bureau of Environmental Regulation and Management.

City and County of San Francisco, 1994. Shop Information Package, Automotive
Repair Facilities. San Francisco Water Pollution Prevention Program, Bureau
of Environmental Regulation and Management.

County Sanitation Districts of Los Angeles County, 1990. Radiator Repair Indus-
try, Pollution Prevention Opportunities Checklist., California.

City of Los Angeles, 1991. Fact Sheet: The Automotive maintenance Industry -
Basic Environmental and Business Requirements. Hazardous & Toxic Materi-
als Office, Board of Public Works.

City of Los Angeles, 1992. Fact Sheet: The Radiator Repair Industry - Basic Envi-
ronmental and Business Requirements. Hazardous & Toxic Materials Office,
Board of Public Works.

City of Manhattan Beach,1994. Ocean Safe Practices for the Auto-Industry and
How to Become an Ocean Safe Enterprise, A Guide for the Automotive Indus-
try. Manhattan Beach, California.

City of San Jose, 1992. The Pollution Solution For The Automotive Industry. San
Jose, California.

City of Santa Monica. Hazardous Waste Reduction Facts: Automotive Painting.
Department of General Services. Santa Monica, California.

City of Santa Monica. Hazardous Waste Reduction Facts: Vehicle S Equipment
Repair and Maintenance Shops. Department of General Services. Santa Monica,
California.

City of Sunnyvale, 1994. Automotive Best Management Practices Handbook. City
of Sunnyvale Industrial Waste Pretreatment Program. Sunnyvale, California.

Connecticut Technical Assistance Program. Waste Reduction Checklist, Automo-
tive Repair. Hartford, Connecticut.

MnTAP, 1991. Auto Body Repair: Hazardous waste management and reduction.
#28. Minnesota Technical Assistance Program Minneapolis, Minnesota.

MnTAP, 1993. Autobody Repair Shop Waste Reduction Measures. #91. Minnesota
Technical Assistance Program Minneapolis, Minnesota.

MnTAP, 1994. Waste Management Guidance for Oil Cleanup. #65. Minnesota
Technical Assistance Program. Minneapolis, Minnesota.
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MnTAP, 1994. Vehicle Maintenance and Repair Self-Assessment. #47. Minnesota
Technical Assistance Program. Minneapolis, Minnesota.

MnTAP, 1994. Managing Used Oil Sorbents. #52. Minnesota Technical Assis-
tance Program. Minneapolis, Minnesota.

MnTAP, 1994. Waste Reduction Alternatives for Spray Painting and Coating. #85.
Minnesota Technical Assistance Program. Minneapolis, Minnesota. ,

NEIWPCC, 1994. The Tuned-Up Shop, Best Management Tips For A Smooth-
Running Environmentally Friendly Auto Repair Operation. New England In-
terstate Water Pollution Control Commission. Wilmington, Massachusetts.

New Jersey Department of Environmental Protection. Vehicle Maintenance, Tech-
nical Information Publication (TIP). Division of Hazardous Waste Manage-
ment. Hazardous Waste Minimization Program. Trenton, New Jersey.

North Carolina Department of Natural Resources and Community Development,
1986. Pollution Prevention Tips, Waste Reduction Options: Radiator Service
Firms. Pollution Prevention Pays Program. Raleigh, North Carolina.

North Carolina Department of Environment, Health, and Natural Resources, 1990.
Pollution Prevention Tips, Waste Reduction Options: Automobile Salvage Yards.
Pollution Prevention Program. Raleigh, North Carolina.

Regional Water Quality Control Plant-Palo Alto, 1992. Best Management Prac-
tices for Automotive-Related Industries, Sewer Use Ordinance for Vehicle Ser-
vice Repair. Palo Alto, California.

Regional Water Quality Control Plant-Palo Alto, 1993. Shop Information Pack-
age, Vehicle Service Facility Waste Minimization Program. Palo Alto, Califor-
nia.

San Mateo Countywide STOPPP, 1995. Pollution Prevention Practices for Auto-
motive Service and Repair Shops. San Mateo Countywide Stormwater Pollu-
tion Prevention Program. San Mateo County, California.

USEPA,1990. Vehicle Maintenance. EPA/530-SW-90-027a. U.S. Environmental
Protection. Agency.

USEPA. Does your facility generate automotive service wastes ? U.S. Environ-
mental Protection Agency, Underground Injection Control Program.

USEPA. Pit Stops, The Be-Kind-To-The-Environment-In-Your-Shop Game. U.S.
Environmental Protection Agency, Region I. Boston, Massachusetts.
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Virginia DEQ. Pollution Prevention, Stop Driving Up Your Costs. Virginia De-
partment of Environmental Quality, Office of Pollution Prevention. Richmond,
Virginia.

Washington DOE, 1992. Managing Hazardous Wastes: A Guide for Transmission
Shops. 92-BR-10. Washington State Department of Ecology, Hazardous Waste
and Toxics Reduction Program. Olympia, Washington.

Washington WE, 1992. Managing Hazardous Wastes: A Guide for Automotive
Repair Shops. 92BR-1S Washington State Department of Ecology, Hazardous
Waste and Toxics Reduction Program. Olympia, Washington.

Washington DOE, 1992. Managing Hazardous Wastes A Guide for Service Sta-
tions. 92-BR-13. Washington State Department of Ecology, Hazardous Waste
and Toxics Reduction Program. Olympia, Washington.

Washington DOE, 1993. Auto Body Restoration and Painting A Success Story in
Waste Reduction. #6. Washington State Department of Ecology, Waste Reduc-
tion, Recycling, and Litter Control Program. Olympia, Washington.

Washington DOE, 1995. Best Management Practices Manual for Automobile
Dealerships. 95405A. Washington State Department of Ecology, Hazardous
Waste and Toxics Reduction Program. Olympia, Washington.
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Food Service Facilities

Focus of Document

This guidance presents BMPs to address the discharge of pollutants to the storm
drainage system from food service facilities.  These facilities include:

� Restaurants

� Institutional cafeterias

� Grocery stores, bakeries, and delicatessens

� Any facility requiring a Health Department permit for food preparation

Sources of Pollutants

There are several activities that can potentially cause the discharge of pollutants to
the storm drainage system from these facilities.  These activities of concern in-
clude:

� Cleaning of equipment

� Grease handling and disposal

� Spill cleanup and surface cleaning

� Dumpster and loading dock area

� Cooling and refrigeration equipment maintenance

� Landscaping and grounds maintenance

� Parking lots

� Illegal connections

� Use of toxic cleaners

Pollutants of Concern

Some of the pollutants of concern from these facilities are:

Note:  BMPs for drive-through food facilities are discussed under BMPs
for shopping centers.
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� Organic materials (food wastes)

� Oil and grease

� Toxic chemicals in cleaning products, disinfectants, and pesticides

Best management practices are common sense, good housekeeping measures that
can be implemented at reasonable effort and cost to the facility owner/operator.
Many facility owners/operators are already implementing some of these practices.
BMPs listed below apply mainly to the operations of such facilities.  Structural
controls or physical improvements are generally not recommended for existing
facilities although opportunities for structural controls should be utilized when
new food service facilities are constructed or existing ones are remodeled.

To assist the Municipality in selecting BMPs for implementation by the food ser-
vice facility operator/owner, BMPs that are considered high priority are marked
“• • •”; medium priority are marked “• •” and low priority are marked “•”.  Ratio-
nale used in this prioritization is presented at the end of the section.

Facility Maintenance and Management Practices

Cleaning Equipment

• • • Clean equipment in a designated indoor area, such as a mop sink, pot sink,
or floor area with a drain connected to the sanitary sewer (indoor plumb-
ing).

• • • Clean equipment in a designated covered, bermed outdoor area with a drain
connected to the sanitary sewer (indoor plumbing).  Don’t allow food wastes
to accumulate in this area.

• • • Do not clean equipment outdoors in any area where water may flow to a
street, gutter, storm drain, or creek.

• • If possible, use floor mats that are small enough to be cleaned inside in a
mop sink or near a floor drain.

• • If floor mats are too big to clean indoors, take them to a self-service car
wash to clean.  Alternately, identify a large enough area in your facility for
washing mats, and make sure washwater drains to the sanitary sewer.

• For hood filter cleaning companies, see “Restaurant Equipment Repairing
and Servicing” in the yellow pages.

Best Management Practices
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Grease Handling and Disposal

• • • Never pour oil, grease, or sauces or salad dressings or waste grease
down a storm drain, or into a dumpster.  Use a recycler or a liquid
disposal company.

• For disposal of waste grease from grease interceptors and traps, contact a
disposal firm listed under “Grease Traps” and ‘Septic tanks” in the
yellow pages.  Most landfills will not accept grease or other liquid waste
from businesses.  It is in your best interest to ensure that your waste
grease is disposed of properly.  Ask your waste grease hauler where your
waste grease is disposed of.

Spill Cleanup and Surface Cleaning

Spill Prevention

• • • Maintain and keep current, as required by other regulations, a spill re-
sponse plan.

• Minimize the distance between waste collection points and storage areas.

• Contain and cover all solid and liquid wastes — especially during transfer.

• • Purchase and maintain absorbent materials and other spill response equip-
ment in accordance with local regulations and procedures for containment
and cleanup of different spills, and make sure they are easily accessible
anywhere in the shop.  Saturated absorbents generally must be disposed of
as hazardous waste.

• • “Spot clean” leaks and drips routinely.  Leaks are not cleaned up until the
absorbent is picked up and disposed of properly.

• • • Check floor drains to ensure that they are not connected to or discharge to
the storm drain system (see Rationale 6 at the end ofsection).

Spill Cleanup

• • • First, stop any spill at its source.

• • • Do not clean up spills by hosing down washwater into the gutter or a storm
drain.

• • • If the spill could enter a storm drain, protect the drain with sandbags, ab-
sorbent rags, or a pile of dirt.  You can temporarily seal the storm drain
with plastic sheeting.
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• • • Use granular absorbents (e.g. cat litter) to absorb the spill.  Dry sweep and
dispose of used absorbent in the garbage (if hazardous materials are not
spilled).

• • • If wet cleaning (including high-temperature or high pressure washing) is
required, dry clean first and then mop (or if it is absolutely necessary, wash)
and collect water.  Dispose of water in sink or other indoor drain, not the
storm drain.

• • • If a final rinse is necessary for health reasons, collect the rinse-water and
dispose to sink or indoor floor drain.  If outdoors, block storm drain before
applying water.  Mop up or wet-vacuum water, and dispose to sink or in-
door drain.

• • • Do not use bleach or disinfectants if there is a possibility that the rinse
water could flow to a street, gutter, or storm drain.

Education and Training

• • • Train all employees upon hiring – and annually thereafter – on personal
safety, chemical management, and proper methods for handling and dis-
posing of waste.  Make sure that all employees understand storm water
discharge prohibitions, wastewater discharge requirements, and these best
management practices.  Use a training log or similar method to document
training (see Rationale 1 and 5 at the end of section).

• • Post instructional/informational signs around your shop for customers and
employees.  Put signs above all sinks prohibiting discharges of vehicle
fluids and wastes.  Put signs on faucets (hose bibbs) reminding employees
to conserve water and not to use water to clean up spills.

• • • Label outdoor drains by paint/stencil (or equivalent) to indicate whether
they flow to an on-site treatment device or to a storm drain.  Labels are not
necessary for plumbing fixtures directly connected to the sanitary sewer
(see Rationale 3 at the end of section).

Dumpster and Loading Dock Areas

• • • Keep dumpster lids closed to keep out rainwater.

• • • Keep dumpsters or the dumpster enclosure locked to prevent illegal dump-
ing.

• • • Never place liquid waste or leaky garbage bags into a dumpster.
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• • • Don’t hose out dumpster interior in areas that drain to the storm drain
system.  Apply absorbent if any fluids are spilled in the dumpster.  (Dumpster
may be hosed if the wash area drains to the sanitary sewer.)

• • • Leaking dumpsters and compactors, and dumpsters that need to be cleaned
out, should be serviced by the dumpster leasing company.

• • • Make sure tallow bins (cooking oil/meat fat recycling bin), and any con-
tainers of waste grease are always tightly covered to prevent contamina-
tion of the grease and to prevent problems with rats and insects.

• • • Have spill cleanup materials handy near the dumpster and loading dock
areas.

Cooling and Refrigeration Equipment Maintenance

• • • Make sure all discharges from cooling and refrigeration equipment go to
the sanitary sewer and not to the street, storm drain, or creek.

• • Make sure your maintenance contractor is knowledgeable and skilled at
minimizing corrosion with correct chemical treatments.

Landscaping and Grounds Maintenance

• • Use up pesticides.  Rinse containers, and use rinse water as product.  Dis-
pose of unused pesticide as hazardous waste.

• • Collect lawn and garden clippings, pruning waste, and tree trimmings.  Chip
if necessary, and compost or dispose appropriately.  Do not place clip-
pings, pruning waste, or tree trimmings in gutters.  Do not blow or rake
leaves, etc. into the street.

• • In communities with yard waste recycling, leave clippings and pruning
waste for pickup in approved bags or containers.  Or, take to a landfill that
composts yard waste.

New or Substantially Remodeled Food Service Facilities

The elements listed below should be included in the design and construction of
new or substantially remodeled food service facilities.

� Grade and pave the outdoor waste receptacle area to prevent run-on of storm
water.

� Alternately, store the waste receptable in a covered enclosure with wash down
capability.
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Rationale for assigning high priority to selected BMPs

BMPs that are assigned high priority (• • •) are mostly preventative practices that
are inexpensive to implement versus collection, treatment and disposal of water
that has picked up pollutants.  The rationale used in this report is listed below:

1) Rationale:  Prevention practices are cost effective and relatively inexpensive to
implement vs. collection, treatment and disposal of wastewater.  Materials to
achieve dry cleaning are readily available and material can be disposed through
existing practices.

2) Rationale:  Pollutants from incidental spills and leaks and trash will collect in
storm drain facilities during dry weather period and will be a significant source
of pollutants during the first significant storm.  Cleaning will remove this po-
tential source.

3) Rationale:  The public in general do not realize that storm drains flow directly
through to the ocean without treatment.  Labeling of storm drains is an effec-
tive method of public education.

4) Rationale:  HAZMAT and HAZWASTE are toxic to aquatic life and waterfowl
in streams and the ocean and prevention of spills is more cost effective than
cleanup.

5) Rationale:  Spills are cheaper to clean up when quickly contained.  A spill
response plan will prepare employees to use equipment and material available
for containment and cleanup, and to ensure their safety while doing the cleanup.

6) Rationale:  Improperly plumbed floor drains can become a direct point of dis-
charge of spills that occur indoor and outdoors to streams and waterways.

7) Rationale:  Cleaning products, disinfectants, and pesticides are toxic to aquatic
and wildlife and must be prevented from entering the storm drainage system.

Additional information on BMPs for food service facilities is available in the fol-
lowing publications:

BASMAA, 1996.  Pollution for Surface Cleaning.  Bay Area Stormwater Manage-
ment Agencies Association.  Oakland, California.

California SWQTF, 1996.  Stormwater Resource Guide.  Prepared by the Public
Information/Public Participation Subcommittee.

City of Manhattan Beach, 1994.  How to Become an Ocean Safe Enterprise, A
Guide for the Restaurant Industry.  Manhattan Beach, California.

Sources of Additional Information
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City of Manhattan Beach, 1994.  Ocean Safe Practices for Restaurants.  Manhat-
tan Beach, California.

Eastern Municipal Water District, 1993.  Grease...Help for the Food Service Es-
tablishment.  San Jacinto, California.

Los Angeles County, no date.  Good Cleaning Practices for a Cleaner Ocean-
Food & Restaurant Industry, Poster.  Los Angeles County, California.

Los Angeles River Watershed Cities, 1996.  Stormwater Best Management Prac-
tices (BMPs) - Food Service Industry, Brochure 7, Restaurants, Grocery Stores,
Bakeries, Food Producers and Distributors.  Los Angeles County, California.

Regional Water Quality Control Plant-Palo Alto, no date.  Food Service Facilities
- Selecting and installing a grease removal device.  Palo Alto, California.

Regional Water Quality Control Plant - Palo Alto, no date.  Water Quality Protec-
tion Guidelines for Food Handling Facilities.  Palo Alto, California.

San Antonio Water System, 1996.  Storm Water Pollution Housekeeping Hand-
book.  San Antonio, Texas.

San Antonio Water System, 1996.  What Temporary Food Establishment Vendors
Need to Know About Pollution Prevention.  San Antonio, Texas.

Santa Clara Valley Nonpoint Source Pollution Control Program, 1994.  Good Prac-
tices to Protect Our Creeks and Bay, Guidelines for Restaurants, Grocery Stores,
Cafeterias, Bakeries, Delicatessens, Booklet in English and brochures in En-
glish, Spanish, Vietnamese, and Chinese.  San Jose, California.

Santa Clara Valley Nonpoint Source Pollution Control Program, 1994.  Good Prac-
tices to Protect Our Creek and Bay, Poster.  San Jose, California.
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Shopping Centers

Focus of Document

This guidance presents BMPs to address the discharge of pollutants to the storm drain
system from shopping centers.  Shopping centers include:

� Single Business (i.e., convenience stores, automotive parts stores)

� Multi-Business Centers

Sources of Pollutants

There are several activities that can potentially cause the discharge of pollutants to the
storm drain system from shopping centers.  These activities of concern include:

� Facility maintenance and management (sidewalk, parking areas, and building clean-
ing, storage, spills, outdoor waste receptacle areas, landscaping and grounds main-
tenance)

� Parking lots

Pollutants of Concern

Some of the pollutants of concern that may originate from shopping centers are:

� Metals (copper, zinc, chromium, nickel, and lead) (from parking lots and paved
surfaces)

� Petroleum hydrocarbons (from parking lots and paved surfaces)

� Organic decaying material (from landscaped areas)

� Fertilizers, pesticides, and herbicides (from landscaped areas)

� Sediment (from landscaped areas)

Best management practices are common sense, good housekeeping measures that can
be implemented with reasonable effort and cost to the property owner or management.
BMPs listed below apply mainly to the operations of such facilities.  Structural controls
or physical improvements have generally not been required for retrofit of existing facili-
ties although opportunities for structural controls should be utilized when new stores/
shopping centers are constructed or exteriors of existing shopping centers are remod-

Best Management Practices
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eled.

To assist the Muncipality in selecting BMPs for implementation by the shopping center
operator/owner, BMPs that are considered high priority are marked “• • •”; medium
priority are marked “• •” and low priority are marked “•”.  Rationale used in this
prioritization is presented at the end of the appendix.

Parking Lots

• • • Littering in parking lots produces parking lot pollution.  Signs prohibiting litter-
ing, as well as conveniently located trash cans, can help to reduce this problem.

• • • Spot clean by applying absorbent materials to spilled or leaded automotive or
similar fluids (i.e., gasoline, oil, antifreeze).  Absorbents can be used in any park-
ing lot where leaks are observed, on wet areas or in frequently used stalls.

• • • Saturated absorbent material should be collected in approved disposal contain-
ers, and disposed of properly.  In some jurisdictions, oil-soaked absorbent is
considered a hazardous waste.  Check with your local administering agency
(usually Department of Health).

• • • Inspect and clean if necessary, storm drain inlets and catch basins within the
property boundary before October 1 each year.  Inlet cleaning is usually con-
ducted using one of two methods, manual cleaning or by vacuum truck.

� Manual cleaning is the removal of debris and sediment using shovels, buck-
ets, etc.  Manual cleaning is recommended for a few (5 or less) small sized
inlets (approximately 3’ x 3’ x 3’).

� For sites with greater than 5 small inlets or large sized inlets, the vacuum
truck method should be used.  The vacuum truck method includes manual
removal of debris (trash, branches, etc.) followed by removal of sediment
and/or water with a vacuum truck.  A vacuum truck company in your area
can be found in the Yellow Pages under Sewer Contractors or Pumping
Contractors.

• Signs should be posted prohibiting oil changing and other automotive repairs
that could lead to a spill of parking lot pollutants.

• Sediment (less the debris) removed from the catchbasin or inlet cleaning should
be analyzed for disposal.  Pollutants of concern are lead; oil and grease; and
hydrocarbons.  In general, based on the analysis of sediments from inlet clean-
ing, it appears that in older cities all these pollutants have been found at elevated
levels whereas, in the newer cities, the main pollutants in inlet sediments are
hydrocarbons.  If concentrations are elevated, the sediment should be disposed
of as hazardous waste.
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Landscaping and Grounds Maintenance

• • • Follow federal, state, and local laws governing the use, storage, and disposal of
pesticides/herbicides.

• • • Use pesticides only if there is an actual pest problem (not on a regular preventa-
tive schedule).

• • • Avoid use of copper-based pesticides if possible.  Use the least toxic pesticide
for the job if alternatives are available.

California Department of Pesticide Regulation is conducting a review of
pesticidal and non-pesticidal alternatives to diazinon and chlorpyrifos for
urban uses (see DPR site on WorldWide Web, www.cdpr.ca.gov).

• • • Do not use pesticides if rain is expected.

• • • Do not mix or prepare pesticides for application near storm drains, and use the
minimum amount needed for the job.

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

• • Collect lawn and garden clippings, pruning waste, and tree trimmings.  Chip if
necessary, and compost.

• • In muncipalities with yard waste recycling, leave clippings and pruning waste for
pickup in approved bags or containers.  Or, take to a landfill that composts yard
waste.

• • • Do not place clippings, pruning waste, or tree trimmings in gutters.  Do not blow
or rake leaves, etc. into the street.

• • • Protect stockpiles and landscaping materials from wind and rain by storing them
under tarps or secured plastic sheeting.

• • • Store pesticides, fertilizers, and other chemicals indoors or in a shed or storage
cabinet.

• • • Schedule grading and excavation projects for dry weather.
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Storage of Hazardous Materials

• • • Store hazardous materials and wastes where they are protected from rain and in
a way that prevents spills from reaching the sanitary sewer or storm drain.

• • • Keep lids on waste barrels and containers, and store them indoors or under
cover to reduce exposure to rain.

• • All hazardous wastes must be labeled according to hazardous waste regulations.
Consult the Fire Department or your local hazardous waste agency (typically
County Environmental Health) for details.

• • Keep wastes separate to increase your waste recycling/ disposal options and to
reduce your costs.

• • Never mix waste oil with fuel, antifreeze, or chlorinated solvents.  Consult your
hazardous waste hauler for details.

• • Double-contain large quantities of hazardous fluids to prevent accidental dis-
charges to the sanitary sewer and storm drain.  Consult the Fire Department for
details.

• • • Keep storage areas clean and dry.  Conduct regular inspections so that leaks
and spills are detected as soon as possible.

Outdoor Waste Receptacle Areas

• Spot clean leaks and drips routinely to prevent runoff of spillage.

• Minimize the possibility of pollution from outside waste receptacles by doing at
least one of the following:

� use only watertight waste receptacle(s) and keep the lid(s) closed, or

� grade and pave the waste receptacle area to prevent run-on of storm water,
and install a low containment berm around the waste receptacle area, or

� install a roof over the waste receptacle area.

Fountain/Cooling Equipment Maintenance

• • • Never discharge fountain water to a street or storm drain.

• • When emptying a fountain, let chlorine dissipate for a few days, and then re-
cycle/reuse water by draining it gradually onto a landscaped area, or

• • • Contact the local sewage treatment authority.  You may be able to discharge to
the sanitary sewer.
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• • • Do not use copper-based algaecides unless absolutely necessary.  Control al-
gae with chlorine or other alternatives to copper-based pool chemicals.  Cop-
per is a powerful herbicide.  Sewage treatment technology cannot remove all of
the metals that enter a treatment plant.

• • • Make sure all discharges from cooling towers or boiler blowdown go to the
sanitary sewer and not to the street, storm drain or creek.  It is okay to dis-
charge condensate from cooling equipment into the storm drain.

• • Make sure your maintenance contractor is knowledgeable and skilled at mini-
mizing corrosion with proper chemical treatment.

Shopping Center Maintenance

Table 1 lists BMPs that should be used during maintenance of shopping center
structures and surfaces, including sidewalks.

Spill Control

• • • Maintain and keep current, as required by other regulations, a spill response
plan and ensure that employees are trained on the elements of the plan.

• Contain and cover all solid and liquid wastes – especially during transfer.

• • Purchase and maintain absorbent materials in accordance with local regulations
and procedures for containment and cleanup of different spills, and make sure
they are easily accessible anywhere in the shop.  Saturated absorbents generally
must be disposed of as hazardous waste.

• • “Spot clean” leaks and drips routinely.  Leaks are not cleaned up until the ab-
sorbent is picked up and disposed of properly.

• • • Check floor drains to ensure that they are not connected to or discharge to the
storm drain system.

Education and Training

• • • Train all maintenance employees upon hiring – and annually thereafter - on per-
sonal safety, chemical management, and proper methods for handling and dis-
posing of waste.  Make sure that employees understand storm water discharge
prohibitions, wastewater discharge requirements, and these best management
practices. Use a training log or similar method to document training.

• • Post instructional/informational signs around your place of business for custom-
ers and employees. Put signs above all sinks prohibiting discharges of vehicle
fluids and wastes. Put signs on faucets (hose bibbs) reminding employees and
customers to conserve water and not to use water to clean up spills.
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Table 1.  Cleaning of Surfaces and Structures

Type of Surface Characteristics Cleaning Technique Disposal Alternatives
Discharge to
Storm Drain

Sidewalks, Plazas

Sidewalks, Plazas,
Driveways

Parking lots and
driveways

Building exteriors
and walls

Building exteriors

Graffiti Removal 

Masonary 

No oily deposits

Light oily deposits

Source: Santa Clara Valley Urban Runoff Pollution Prevention Program

Heavy oily deposits

Glass, steel, or
painted surfaces
(post1978/no lead
in paint

Painted with lead-
based or mercury-
additive paint

Graffiti

Mineral Deposits

Sweep, collect and dispose
of debris and trash; then
wash.

Sweep, collect and dispose
of debris and trash. Clean
oily spots with absorbent
materials. Use a screen
or filter fabric over inlet,
then wash surfaces.

Sweep, collect and dispose
of debris and trash. Clean
oily spots with absorbent,
place oil-absorbent boom
around storm drain, or a
screen or filter fabric over
inlet.

Okay to discharge to
storm drain.

Seal storm drains.
Can not be discharged to
the storm drain.

Okay to discharge to
storm drain provided the
drain is sealed first with
a fabric filter to capture
dirt, paint particles and
flakes or oil absorbent
boom.

Can not be discharged to 
storm drain.

Seal storm drains.
Cannot be dischsrged to
storm drain.

Seal storm drains.
Cannot be dischsrged to
storm drain.

Seal storm drains.
Cannot be discharged to
storm drain.

Can be discharged to
storm drain if washwater
is filtered through a
boom.

Vacuum/pump to a tank.
Check with POTW for dis-
charge to sanitary  sewer.

Vacuum/pump washwater
to sanitary sewer. Check
with POTW about pre-
treatment.

Rinse treated area with
alkaline soap and direct
washwater to a landscaped
or dirt areas. Alternately,
washwater may be collected
and neutralized to a pH
between 6 and 10, then
discharged to landscaping
or pumped to sanitary
sewer.

Can alternately be directed
to landscaped areas.

Vacuum/pump wash water
to a tank or discharge to
sanitary sewer.

Can alternately be sent to
landscape areas.

Direct washwater to sanitary
sewer or vacuum/pump
water to a tank.

Okay to discharge to
storm drain, provided an
oil-absorbent boom or
filter fabric is used. No
oily sheen should be
visible in the water
draining into the storm
drain.

Washing without soap.

Washing with soap.

Acid Washing.

Using wet sand blasting.
Minimize use of water; 
sweep debris and sand.

Using high pressure
washing and cleaning
compounds.

Washing with or without
soap.
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• • • Label storm drain inlets within the property boundary, by paint/stencil (or equiva-
lent), to indicate whether they flow to an on-site treatment device, directly to the
sanitary sewer, or to a storm drain. Labels are not necessary for plumbing fix-
tures directly connected to the sanitary sewer.

Rationale for Assigning High Priority to Selected BMPS

BMPs that are assigned high priority (• • •) are mostly preventative practices that are
inexpensive to implement versus collection, treatment and disposal of water that has
picked up pollutants.  The rationale used in this report is listed below:

1) Rationale:  Prevention practices are cost effective, already widely used and relatively
inexpensive to implement vs. collection, treatment and disposal of wastewater.

2) Rationale:  Pollutants from incidental spills and leaks and trash will collect in storm
drain facilities during dry weather period and will be a significant source of pollutants
during first significant storm.  Cleaning will remove this potential source.

3) Rationale:  The public in general do not realize that storm drains flow directly through
to the ocean without treatment.  Labeling of storm drains is an effective method of
public education.

4) Rationale:  HAZMAT and HAZWASTE are toxic to aquatic life and waterfowl in
streams and ocean and prevention of spills is more cost effective than cleanup.

5) Rationale:  Spills are cheaper to clean up when quickly contained.  A spill response
plan will prepare employees to use equipment and material available for cleanup,
and to ensure their safety while doing the cleanup.

6) Rationale:  Improperly plumbed floor drains can become a direct point of discharge
of spills that occur indoor and outdoors to streams and other waterways.

7) Rationale:  Cleaning products, disinfectants, and pesticides are toxic to aquatic or-
ganisms and wildlife and must be prevented from entering the storm drainage sys-
tem.

Most of the information on shopping center BMPs was derived from the following sources:

Santa Clara Valley Urban Runoff Pollution Prevention Program

Tahoe Regional Planning Agency Handbook of Best Management Practices
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Sources of Additional Information



 4Z  Program and BMPs for Mobile Cleaners













































  4AA  Sample Reporting Form





 4BB  APWA Guidance on Regulated Industries



















































 4CC  BMPs for Industrial Storm Water Pollution Control



























































 4DD  Sample Checklist








