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Chapter 7
POLLUTION SOURCE CONTROLS
(NON-STRUCTURAL BMPS)

OVERVIEW OF POLLUTION SOURCE CONTROLS (NON-
STRUCTURAL APPROACHES)

Pollution source controls, also commonly referred to as non-structural best management
practices (BMPs), are a key component of any effective stormwater management strategy and
should be integrated into plans for all development types.  This set of BMPs can generally be
described as a variety of practices intended to prevent or limit the entry of pollutants into
stormwater runoff.  In contrast to structural BMPs, which involve the construction of facilities
such as ponds, wetlands, infiltration basins, etc., source controls or non-structural BMPs do not
normally involve construction, but instead focus on measures to minimize pollution at its source,
thereby reducing the amount of pollutants to be removed in downstream structural BMPs.  Most
source controls are dependent on behavioral change, which is in turn dependent on good
education.  Denver staff have a real opportunity to set the example for the public with regard to
source controls.  Non-structural approaches are particularly important in areas that have already
been developed and are a key strategy in reducing pollution when new structural controls are not
an option due to cost or space constraints.  Many non-structural and structural practices are
interrelated, but for purposes of this discussion, non-structural/source control BMPs have been
grouped into the following general categories:

4 Public Outreach and Education Examples include educating citizens and business
owners about topics such as automotive product disposal; good housekeeping practices at
commercial, restaurant and retail sites; construction site training; industrial good
housekeeping practices; inlet stenciling activities; proper pesticide/herbicide use; and
educational programs at schools.

4 Illicit Discharge and Detection Programs This involves identification, detection and
prevention of illicit discharges to storm sewers.  This BMP relies on other non-structural
BMPs such as public education and proper waste disposal programs.  Examples of illicit
discharges include illegal dumping, accidental chemical spills and illicit connections of
sanitary sewers to storm sewers.

4 Source Controls Examples include minimizing exposure of pollutants to stormwater at
facilities such as automobile maintenance sites, salvage facilities and service stations;
commercial, restaurant and retail sites; construction sites; farming and agricultural sites;
and industrial sites.  Activities at such sites requiring particular attention include outside
materials storage, above ground storage tanks, loading and unloading areas, vehicle
washing, fueling, outside manufacturing, etc.  It is also important to note that as
stormwater management strategies evolve, the line between structural and non-structural
controls is increasingly blurred.  For example, soft, decentralized natural  stormwater
systems can also serve as source controls.
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4 Recycling/Waste Disposal Programs Examples include household toxics collection
and recycling programs and leaf and landscaping waste collection.

4 Good Housekeeping Practices/Spill Prevention and Response Examples include
developing spill prevention measures, identifying spill areas, implementing material
handling procedures, and spill plan development.

4 Municipal Maintenance Practices Examples include catch basin cleaning;
maintenance of structural BMPs; parking lot and street sweeping; road and street
pavement repair, sealing, overlay, etc.; road salting and sanding; roadside ditch cleaning
and restoring.

4 Land Use Planning and Management (Programmatic) Strategies Examples include
new development planning procedures; procedures for site planning at construction sites;
protective covenants; riparian buffer zone setbacks; Low Impact Development, green
development, and Smart Growth development strategies.

For more information on non-structural BMPs, including advantages/disadvantages, costs, and
experiences, the following documents are particularly helpful and should be referenced for more
detail:

4 Urban Storm Drainage Criteria Manual, Volume 3 (UDFCD 1999)

4 Urban Runoff Quality Management, Water Environment Federation Manual of Practice
No. 23 and American Society of Civil Engineers Manual and Report on Engineering
Practice No. 87 (WEF and ASCE 1998)

4 Low Impact Development web site (http://www.lid-stormwater.net/)

4 California Stormwater Quality Association Stormwater Best Management Practice
Handbook (CASQA 2003)

4 EPA Stormwater Web site (http://www.epa/gov/npdes/stormwater)

4 Green Industry Best Management Practices for the Conservation and Protection of
Water Resources in Colorado (GreenCO and Wright Water Engineers, Inc. 2004)

Denver s Stormwater Management Program, required under its Colorado Discharge Permit
System (CDPS) permit, includes five major program components with specific structural and
non-structural BMP requirements, as described in Chapter 3 and summarized in Exhibit 7.1.  The
vast majority of these practices are non-structural, and many of them are education-based.
Denver completes an annual report itemizing how each of these BMPs has been implemented.
Structural BMPs and site-planning type issues have already been discussed throughout this Plan.
Construction-related BMPs are not included in this Plan since this Plan s scope focuses on post-
construction, permanent development.  Thus, the remainder of this section describes some of
Denver s recent and on-going efforts to implement various non-structural BMPs according to the
general categories of public education, illicit discharge and detection, source controls,
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recycling/waste disposal, and maintenance/good housekeeping and highlights some opportunities
for better non-structural BMP implementation.  For a detailed description of Denver s practices,
see the annual reports completed by Denver and submitted to the Colorado Water Quality
Control Division (CWQCD).  (These reports can be obtained from Denver s Wastewater
Management Division or the CWQCD.)

EXHIBIT 7.1
PRACTICES REQUIRED IN DENVER S CDPS STORMWATER PERMIT

Category Required Practice/Program
Commercial/
Residential
Management
Program

4 Maintenance of Structural Controls
4 New Development Planning Procedures
4 Public Street Maintenance
4 Assessment of Impacts of Flood Management Projects
4 Pesticide, Herbicide, and Fertilizer Application

Illicit Discharge
Detection Program

4 Prevention of Illicit Discharges and Improper Disposal
4 Ongoing Field Screening
4 Investigation of Suspected Illicit Discharges
4 Procedures to Prevent, Contain, and Respond to Spills
4 Educational Activities to Promote Public Reporting of Illicit Discharges and

Improper Disposal
4 Public Educational Activities to Promote Proper Management and Disposal

of Potential Pollutants
4 Used Motor Vehicle Fluid and Household Chemical Waste Collection

Programs
4 Control of Sanitary Sewer Seepage into the Municipal Storm Sewer System

Industrial Facilities
Program

4 Education and Outreach on Industrial Pollutant Source Control

Construction Sites
Program

4 Procedures for Site Planning
4 Structural and Non-Structural BMPs
4 Procedures for Site Inspection and Enforcement
4 Training and Education for Construction Site Operators

Municipal Facility
Runoff Control
Program

Facilities addressed:
4 Vehicle maintenance facilities
4 Asphalt and concrete batch plants which are not already individually

permitted
4 Solid-waste transfer stations
4 Exposed stockpiles of materials, including stockpiles of road deicing salt,

salt and sand, sand, rotomill material
4 Sites used for snow dumps, and/or for temporary storage of sweeper

tailings or other waste piles
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Applicability of Non-structural Approaches to Development Types

In keeping with the discussion of structural approaches to water quality, Exhibit 7.2 summarizes
the applicability of various non-structural approaches to the development types discussed in
Chapter 6 of this Plan.  As a general principle, non-structural strategies should be broadly
applied whenever possible to control sources of pollutants.  Non-structural BMPs focus on
routine day-to-day activities; therefore, public education and employee training regarding the
importance of these activities must be on-going in order for many of these practices to be
effective.  Although it is much more difficult to quantify the effectiveness of non-structural
BMPs relative to structural BMPs, common sense suggests that controlling pollution at its source
is a sound approach to minimizing pollution and the costs of mitigating its impacts.

EXHIBIT 7.2
APPLICABILITY OF NON-STRUCTURAL APPROACHES TO DEVELOPMENT TYPES

Development Type
Non-Structural BMP Ultra-

Urban
High

Density
Mixed

Industrial Low
Density
Mixed

Campus Resi-
dential

Park

Public Outreach/
Education

X X X X X X X

Source Controls X X X X X X X
Industrial/
Commercial
Hotspots

X X X X X

Household Waste X X X X X
Pesticide/
Herbicide/
Fertilizer
Management

X X X X X X

Efficient
Irrigation

X X X X X X

Materials
Storage Practices

X X X X X X

Recycling/ Waste
Disposal Programs

X X X X X X

Good Housekeeping X X X X X X
Spill Prevention/
Response

X X X X X X X

Municipal
Maintenance
Practices

X X X X X X X

Land Use
Planning/Mgmt.

X X X X X X X
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EXHIBIT 7.3
DENVER PROACTIVELY WORKS TO ELIMINATE ILLEGAL

DUMPING AND ILLICIT DISCHARGES

Source:  Colorado Nonpoint Source Council 2001.

Public Outreach and Education and Illicit Discharge Controls

Public education addresses a multitude of pollutant sources by raising the general level of
understanding of how individual actions can contaminate surface runoff and downstream
waterbodies.  Public education includes both educating the general public and Denver
employees.  Topics often addressed in public education programs include proper disposal of
household and toxic waste; proper use of pesticides, herbicides, and fertilizers; and responsible
disposal of spent materials.  Representative mechanisms for public education may include
brochures, posters, signs, and educational videos; utility bill inserts, flyers and handbills;
newspaper articles and/or advertisements; public workshops, including field demonstrations; or
developing school curricula.  Another approach used in many municipalities is storm drain
stenciling or signs on storm drains alerting the public that the drain leads to a downstream river
or creek and that dumping to the drain is prohibited.  Portland, Oregon (see Chapter 5) and
Boulder, Colorado are examples of cities that have undertaken in-depth public education and
training programs that target specific industry segments.  For example, the City of Boulder has
developed the Partners for a Clean Environment (PACE) program (see
http://www.ci.boulder.co.us/environmentalaffairs/PACE/index.htm), which targets and provides
educational information to specific industry segments including auto repair, auto body, green
building, dental offices, dry cleaning, landscaping, manufacturing, printing, restaurant, and retail
sectors.

Exhibit 7.4 summarizes the activities that Denver has implemented to promote public education
regarding stormwater pollution.  Public education is critical to all of Denver s stormwater
program components (e.g., commercial/residential management program, illicit discharge
detection program, etc.).  Denver has recognized the importance of providing education and
outreach at multiple levels:  1) public and elected officials, 2) schools, and 3) industrial and
commercial facilities.  In
addition to the many educational
activities involving schools listed
in Exhibit 7.4, one of the
important activities Denver has
focused on is hands-on
experience for public and elected
officials.  For example, Denver s
municipal separate storm sewer
system (MS4) compliance group
and the Cherry Creek
Stewardship Partners conducted
two water quality bus tours to
promote awareness and
understanding of regional
impacts to the Cherry Creek
watershed.
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EXHIBIT 7.4
REPRESENTATIVE PUBLIC EDUCATION ACTIVITIES COMPLETED BY DENVER

Activity/Program Element Completion Date

Establishment of a water quality web page (www.denvergov.org)
featuring the stormwater hotline phone number and three
educational brochures.

February 1999

Operation of a central phone number for the public reporting of
illicit discharges.

On-going

Response to reports of illicit discharges from the public and other
public agencies.

On-going

Placement of Stormwater Hotline phone number in the Metro Denver
White Pages.

2000/2001

Updated Stormwater Hotline in the Metro Denver White Pages. 2003

Development of Pollution Prevention pamphlet. May 1998

Posting of household waste and lawn and garden brochures on
Denver s web pages (www.denvergov.org) under both the
Wastewater Management and Denver Recycles sections.

February 1999

Distribution of brochures via Wastewater Management Division
storm drainage fee billing to approximately 140,000 customers.

Began in May 1999, completed
in April 2001

Placement of brochures at City Recreation Centers, Public Libraries,
and City Permit Centers.

Began in February 1999,
continued throughout 2003

Provided assistance to Denver Recycles on development of brochure
promoting alternatives to household chemical use.

Fall 1999

Co-managed the program and provided funding for the collection
operations of Denver s Household Hazardous Waste (HHW)
Collection Program.  Supplemented public education/marketing
funding provided by Denver Recycles.

Began in November 1999,
continued throughout 2003

Inclusion of flyer developed by Denver Recycles promoting the HHW
collection program via Wastewater Management storm drainage fee
billing to approximately 140,000 households.

Began in November 2000,
completed in November 2001

Provided assistance to Denver s Department of Environmental
Health in the development of a pet waste brochure and garden
brochure for Denver residents.

Pet brochure completed in
December 2000, distributed in
2001; landscape brochure
issues to be discussed in next
report

Assisted River Watch program for high school students.  Provided
Hach testing equipment, laboratory analysis, and program review.

March-April 2001

Purchased Enviroscape® NonPoint Source model for elementary and
middle school education program.

December 2001
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EXHIBIT 7.4
REPRESENTATIVE PUBLIC EDUCATION ACTIVITIES COMPLETED BY DENVER

Activity/Program Element Completion Date

Implemented Enviroscape® NonPoint Source outreach presentations
as part of elementary and middle school education program.

2002, 2003

Assisted UDFCD in conducting a series of educational training
modules to assist Phase II municipalities in preparation of CDPS
applications.

July through December 2003,
on a monthly meeting
schedule

Presented nonpoint source model to Denver Public Schools 5th

graders during Water Festival at Fishback Park, Denver.
September 2003

Provided personnel and fiscal support to the Cherry Creek
Stewardship Partners to conduct a Project WET Teach the Teacher
workshop.  The workshop will continue to be supported by Denver
in 2004.

October 2003

Provided personnel and fiscal support to the Cherry Creek
Stewardship Partners to conduct the 5th Annual Partners
Conference.  The Conference will continue to be supported by
Denver in 2004.

November 2003

Provided support to Front Range Earthforce middle school
environmental steward groups for stenciling projects in the Cole,
Highlands, and Park Hill Neighborhoods.  53 middle school age
children participated in the three events.

Sept. 09 and 12, 2003

Stenciling support for 7th and 8th grade Cole Middle School
teachers.  Approximately 104 children participated in four separate
activities.

Sept. 17, 2003

Nonpoint source presentations for 7th and 8th grade Cole Middle
School teachers.  Approximately 102 children participated in four
separate activities.

Sept. 17, 2003

Development of a plan to support and encourage attendance at an
education and training program for construction site operators.

January 1, 1999 July 1999
(full implementation), on-
going program

In addition to educating the general public, Denver also works to educate and train Denver staff
through a variety of mechanisms, with relevant examples summarized in Exhibit 7.5.
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EXHIBIT 7.5
REPRESENTATIVE DENVER STAFF EDUCATION ACTIVITIES

Course/Training Date Description Atten-
dance

Audience

Colorado Contractors
Association Workshop Titled
"Construction Site Erosion
Control"

February-03 NPDES compliance including
construction activities and erosion
control

2 Inspectors and
program managers

System Maintenance and
Response for Structural
Controls

Throughout
2003

Spill response procedures, to
minimize overall environmental
impact during emergency conditions

170 Denver facility
managers and
personnel

Pollution Prevention Throughout
2003

Pollution prevention practices and
their relationship to protecting
human health and the environment

209 Denver facility
managers and
personnel

Hazardous Material
Management

Throughout
2003

Handling and managing hazardous
materials, comprehension of
Material Safety Data Sheets, and
managing hazardous waste

443 Denver facility
managers and
personnel

GIS Workshop "GIS and
Water Quality"

November-
03

Incorporating of GIS technology and
water quality data management

1 Engineer, program
manager

Watershed Water Quality
Tour

June-03 Awareness of the connection of
water quality, planning, engineering,
and non-point source pollution

10 Elected officials,
regional planners,
and Denver
engineers and
scientists

Open Space Water Quality
Tour

October-03 Awareness of the connection of
open space, water quality, planning,
engineering, and non-point source
pollution

8 Elected officials,
regional planners,
and Denver
engineers and
scientists

Colorado Water Congress
"Water Quality Workshop"

October-03 Intensive one-day program on all
aspects of water quality subjects

2 Engineer, program
manager

Cherry Creek Stewardship
Partners 5th Annual
Conference

November-
03

Awareness of the connection of
open space, water quality, planning,
engineering, and non-point source
pollution in a single watershed

6 Elected officials,
regional planners,
and Denver
engineers and
scientists

Number of Training Efforts 9 Denver Employees Trained 851
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Source Controls

Source controls help prevent the disposal of or limit the application of constituents that may be
potential pollutants in the urban landscape.  Source controls also help to minimize the migration
of constituents offsite from the point where they are being used, stored, or otherwise being
exposed to stormwater.  General categories of source controls discussed in more detail in this
Plan include:

4 Industrial and Commercial Hot Spots  (Fueling Areas, Vehicle Washing, etc.)
4 Household Waste (Litter, Pet Waste, Yard Waste, Used Oil and Automotive Fluids, etc.)
4 Pesticide, Herbicide and Fertilizer Management (Including Integrated Pest Management)
4 Efficient Irrigation
4 Materials Storage Practices

Industrial and Commercial Hot Spots

The Urban Storm Drainage Criteria Manual, Volume 3 (UDFCD 1999) provides a succinct
description of industrial and commercial pollutant hot spots  that should be considered and
addressed throughout Denver in terms of both structural and non-structural BMPs.  Design
considerations for these hot spots include practices such as: providing overhead covering or roof;
providing smooth impervious surfaces such as concrete beneath the activity; grading and
contouring the site to prevent run-on of stormwater and run-off of pollutants; directing drainage
to a structural BMP; strategically locating storm drains away from hot spot activities; and spill
response procedures (CSQA 2003).  Other practices may include zoning to keep these hot spots
out of particularly sensitive areas.  The Urban Storm Drainage Criteria Manual, Volume 3
(UDFCD 1999) provides descriptions of these key hot spots:

4 Fueling Areas.  When stormwater mixes with fuel spilled or leaked onto the ground, it
becomes polluted by petroleum-based materials that are harmful to humans, fish, and
wildlife.  Fuel overflows during storage tank filling can be a major source of
contamination.  This could occur at large industrial sites or at small commercial sites
such as gas stations, convenience stores, strip malls, or garages.  Sources of contaminants
typically include:  spills and leaks during fueling or oil delivery; spills caused by
topping off  fuel tanks; allowing rainfall to run onto the fuel area; hosing or washing

down of the fuel area; or mobile fueling operations.

4 Vehicle and Equipment Maintenance and Storage.  Vehicle and equipment
maintenance operations use materials and create wastes that can be harmful to humans
and the environment if not property handled. Stormwater runoff from these areas can
become polluted with a variety of contaminants including solvents and degreasing
products, waste automotive fluids, oils and greases, acids, and caustic wastes. Sources of
contaminants typically include: parts cleaning; shop cleanup; spilled fuel, oil, or other
materials such as battery acid; replacement of fluids, such as oil, oil filters, hydraulic
fluids, transmission fluid, and radiator fluids; dripping fluids from vehicles and
equipment; and disposal of greasy rags, oil filters, air filters, batteries, battery fluids,
spent coolant, degreasers, oils, etc.
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4 Painting.  Many painting operations use materials or create wastes that are harmful to
humans and the environment. Paint solvents used to remove or thin paint and dusts from
sanding and grinding operations contain toxic metals like cadmium and mercury. These
can pollute stormwater and create significant water quality impacts. Sources of
contamination typically include:  painting and chemical paint removal; sanding or paint
stripping; spills of paint or paint thinner; sand blasting residue; or equipment painting.

4 Vehicle/Equipment Washing.  Washing vehicles and equipment outdoors or in areas
where wash water flows onto the ground can pollute stormwater.  Vehicle wash water is
considered process water, not stormwater.  Operators must have a CDPS permit to
discharge vehicle wash water.  Wash waters can contain high concentrations of oil and
grease, solvents, phosphates, and high suspended solids loads. Sources of washing
contamination typically include:  outside equipment or vehicle cleaning (washing,
degreasing, or steam cleaning); wash water discharges to the ground or directly to storm
drain; mobile fleet washing, or pressure washing of buildings.  Other types of washing
include spraying down concrete and asphalt surfaces such as those outside of commercial
sites where sales of products may have occurred, areas where dirt and mud have
accumulated, loading dock areas, or parking and sidewalk areas that have accumulated
wastes.  These activities must have a CDPS permit.  In some cases, these types of
discharges are incorporated into the municipal stormwater permit.  These areas also need
to be taken into consideration with the possibility of potentially polluting stormwater.

4 Loading and Unloading.  Loading and unloading operations usually take place outside
on docks, trucks, terminals, or outside storage or staging areas at both industrial and
commercial sites.  Materials spilled, leaked, or lost during loading and unloading may
collect in the soil or other surfaces and be carried away by runoff, or when the area is
cleaned. Rainfall may wash pollutants off machinery used to unload and load materials.
Typically sources of contamination include:  pumping of liquids or gases to or from a
truck or rail car into a storage facility; pneumatic transfer of dry chemicals to or from the
vehicles; transfer by mechanical conveyor systems; or transfer of bags, boxes, drums, or
other containers by forklift, trucks, or other material handling equipment.

4 Above Ground Tanks Liquid Storage.  Accidental releases of chemicals from above
ground liquid storage tanks can contaminate stormwater with many different pollutants.
Materials spilled, leaked, or lost from storage tanks may accumulate in soils or on other
surfaces and be carried away by runoff.  Typical causes of contamination from accidental
releases include: external corrosion and structural failure; installation problems; spills and
overfills due to operator error; failure of piping systems, including pipes, pumps, flanges,
couplings, hoses, and valves; or leaks or spills during pumping of liquids or gases from
trucks or rail cars to a storage facility or vice versa.

4 Outside Manufacturing.  Outside manufacturing activities can also contaminate
stormwater runoff.  Activities such as parts assembly, rock grinding or crushing, metals
painting or coating, grinding or sanding, degreasing, parts cleaning or operations that use
hazardous materials are of concern.  Metal and wood shavings, excess lubricants, and
other residuals resulting from outside manufacturing that are left on the ground can also
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be washed into the drainage system.  Typical contaminant sources include: processes or
equipment that generate dust, vapors or other emissions; outside storage of hazardous
materials and raw materials; dripping or leaking fluids from equipment or processes;
liquid wastes discharged directly onto the ground or into the storm sewer, or concrete
manufacturing (pipes, inlets, etc.).

4 Industrial Site Waste Management.  Areas where industrial or chemical waste is
stored, treated or disposed of can cause stormwater pollution.  Wastes spilled, leached, or
lost from management areas or outside manufacturing activities may build up in soils or
on other surfaces and be carried away by rainfall runoff.  There is also the potential for
liquid wastes from lagoons or surface impoundments to overflow to surface waters or
soak the soil where they can be picked up by runoff.  Possible stormwater contaminants
include toxic compounds, oil and grease, oxygen-demanding organics, paints and
solvents, heavy metals, and high levels of suspended solids.

4 Commercial Site Waste Management.  Improper disposal of liquid wastes in a solid
waste dumpster can result in the liquids draining out of the container and into the
stormwater system.  Lack of coverage of waste receptacles can result in rainwater seeping
through the material and collecting contaminants or the material being blown around the
site and into the stormwater collection system.  Typical contaminant sources include:
landfills; waste piles; wastewater and solid waste treatment and disposal sites; land
application sites; dumpsters; or unlabeled 55-gallon drums.

4 Outside Storage of Materials.  Raw materials, by-products, finished products,
containers, and materials storage areas exposed to rain and/or runoff can pollute
stormwater.  Stormwater can become contaminated by a wide range of contaminants (e.g.
metals, oils and grease, sediment) when solid materials wash off or dissolve into water, or
by spills or leaks.  Typical contaminant sources include: fuels, raw materials, by-
products, intermediates, final products, process residuals, or wind-blown debris.

4 Salt Storage.  Salt left exposed to rain or snow may migrate to the storm sewer or
contaminate soils. Salt spilled or blown onto the ground during loading or unloading will
dissolve in stormwater runoff.  Stormwater contaminated with salt in high concentrations
can be harmful to vegetation and aquatic life.  Salty stormwater runoff soaking into the
ground may contaminate groundwater, thus making the groundwater unsuitable as a
drinking water supply.  Typical contaminant sources include:  salt stored outside in piles
or bags that are exposed to rain or snow; salt loading and unloading areas located outside
or in areas where spilled salt can contaminate stormwater; or salt/sand storage piles used
for deicing operations.

4 Parking.  Customer parking areas can also be a source of contamination.  Typical
sources of contamination can include improper disposal of trash and leaky vehicles that
can result in oils and other contaminants being deposited in the parking lot and then
washed to the stream during a storm event.
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4 Bare Soil.  Bare soil may be located on unpaved areas or areas under development at
commercial and industrial sites.  Trash and other contaminants such as vehicle leaks onto
the soil can be washed away in stormwater runoff.

4 Landscaping Practices.  Chemicals used to maintain landscaping areas can have a
significant impact on the water quality of stormwater runoff.  Herbicides, pesticides, and
fertilizers can create impacts if they are not applied correctly.  Contaminant sources
include:  improper storage of chemicals, improper storage of cleaning equipment used to
apply these chemicals, or improper application.

These hot spots can be addressed through a combination of non-structural practices that include
public and employee education, materials storage practices, and thoughtful site designs (e.g.,
overhead cover and impervious underlying surfaces, etc.).  In most cases, structural BMPs are
also needed to treat runoff from these hot spots.  See the Spill Prevention and Response
discussion for additional supplemental information.  As shown in Exhibit 7.1, Denver s vehicle
maintenance facilities, asphalt and concrete batch plants, solid-waste transfer stations, exposed
stockpile areas and snow dump sites, and other facilities require specific attention under
Denver s CDPS permit.

Household Waste (Litter, Pet Waste, Yard Waste, Used Oil and Automotive
Fluids, and Other Hazardous Waste)

Improperly disposed household waste materials can include household chemicals, pet waste,
yard waste, litter, automotive maintenance waste, and others. These materials can enter storm
runoff and pollute downstream water bodies when these wastes are placed on impervious
surfaces such as streets, alleys, parking lots and sidewalks, and pervious structures such as
ditches, drainageways, gulches, or discharged directly into the storm drainage system.  The
development of education programs and dissemination of information that promotes proper
disposal of these materials is important.  The passage of laws, rules, or ordinances prohibiting
improper disposal of these materials, and their enforcement, is another step in this management
practice.

The Urban Storm Drainage Criteria Manual, Volume 3 (UDFCD 1999) provides this description
of household waste that should be managed to minimize stormwater pollution:

4 Litter.  Most litter is biodegradable and can create an oxygen demand in water as it
decomposes. Examples of litter are paper products, used diapers, etc.  Reduction of litter
through proper disposal can reduce its accumulation on the urban landscape and its
eventual entry into the stormwater system.

4 Pet Waste.  Pet waste deposited on impervious surfaces can be transported by the
stormwater drainage system to receiving waters.  Fecal matter potentially contains
pathogenic viruses and bacteria and also creates an oxygen demand in water.  The
majority of improperly disposed pet waste occurs in public areas, such as streets and
parks.  Pet waste ordinances are common in municipalities; however, these are difficult to
enforce, especially with limited municipal resources.  Public education can help bring this
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EXHIBIT 7.6
DISPOSAL OF USED AUTOMOTIVE PRODUCTS
DOWN STORM DRAINS IS PROHIBITED UNDER

DENVER S CDPS PERMIT

Source:  Colorado Nonpoint Source Council 2001.

problem to the public's attention and can thereby reduce deposition of pet waste on urban
surfaces.

4 Yard Waste.  Yard waste is also a category of household waste.  Examples of yard waste
include leaves and grass clippings.  It is distinguished from other categories of household
waste in that it can be disposed of by composting. Fallen tree leaves, grass clippings, and
garden debris can become water pollutants when they are disposed of in alleys,
driveways, parking lots, streets, street gutters, irrigation ditches, and drainage channels.
Public education efforts on the benefits of composting and on proper disposal of yard
waste can help to reduce the volume of yard waste entering the stormwater system and
receiving waters.

4 Used Oil and Automotive Fluids.  Used oil and automotive fluids including antifreeze,
brake fluid, transmission fluid, grease, other lubricants, and petroleum-based cleaning
solvents are wastes generated during automobile maintenance by residential households
and commercial businesses.  These
can enter the storm drainage system
if poured directly into storm inlets or
from residue on concrete or asphalt
exposed to precipitation.  Improper
disposal of used oil and automotive
fluids causes receiving waters to
become contaminated with
hydrocarbons and residual metals that
can be toxic to stream organisms.
Used oil and other petroleum
products can be recycled.  A number
of different recycling centers
presently exist in the metropolitan
area.  Public education on the
location of these centers, the benefits
of recycling, prevention of fluid
leaks, and the importance of proper
disposal for improving stormwater
quality can reduce the amounts of oil
and used automotive fluids reaching

receiving waters.

4 Toxic Wastes.  Toxic wastes are generated by residential households and commercial
businesses.  These primarily consist of certain types of used and unused consumer
products.  Included among these are paint, solvents, putties, cleaners, waxes, polishes, oil
products, aerosols, acids, caustics, pesticides, herbicides, and certain medicines or
cosmetics.  These products and their containers should always be disposed of properly.
Some of these unused toxic materials can also be recycled.  Improper disposal of toxic
substances causes stormwater to become contaminated by these wastes.  This occurs
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when toxic substances are dumped into street gutters or storm inlets.  This also happens
when stormwater comes in contact with toxic substances where they have been
improperly disposed on land surfaces.  There is no need for improper disposal of toxic
substances because small amounts of toxic materials can legally be disposed of in
landfills.  Educational efforts to heighten public awareness of the environmental damage
due to improper disposal and to encourage proper disposal and recycling, can reduce the
amounts of these pollutants entering stormwater, provided the public as a whole actively
participates.

Pesticide, Herbicide, and Fertilizer Management (Including Integrated Pest
Management)

Pesticides, herbicides, and fertilizers are used by commercial applicators, Denver staff and the
general public to maintain landscaping in residential, commercial and industrial areas.  As stated
in the Urban Storm Drainage Criteria Manual, Volume 3 (UDFCD 1999), these substances are
usually toxic and can contaminate surface runoff if not properly used.  While pesticides and
herbicides are toxic to aquatic life at low concentrations, fertilizers are usually only toxic at high
concentrations.  Fertilizers, however, are more commonly a problem because of their nutrient-
enrichment effect on receiving waterbodies.  An oversupply of phosphorus and nitrogen will
promote unsightly algal growth that can lead to a depletion of dissolved oxygen needed for fish
and other aquatic organisms.  These chemicals are applied on urban landscape areas and, when
improperly applied or used, can be transported to receiving waters in surface runoff.

The rate and timing of application of pesticides, herbicides, and fertilizer are important to
minimize transport by surface runoff, as well as to optimize their intended purpose in landscape
maintenance.  Over-application and over-spraying of pesticides, herbicides, and fertilizers onto
impervious areas, such as streets and sidewalks, needs to be avoided, as well as excessive use of
these chemicals.  Use of these chemicals in accordance with manufacturer's recommendations
can prevent most of the surface water contamination being attributed to their use.

In 1997, Mayor Webb issued Executive Order 121 on the topic of pesticide usage, identifying
specific requirements for pesticide application, spill reporting, disposal practices, public
notification, and other related issues.  The Order emphasizes following label directions and using
pesticides in a manner that does cause injury to humans, non-pest animals and non-pest
vegetation, and in a manner that does not contaminate groundwater.  Disposal of pesticides and
tank rinse in sanitary sewers, storm sewers, ditches, streams, lakes, or in other illegal manners is
prohibited (Denver 1997).
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EXHIBIT 7.7
PROPER USE OF FERTILZER IS AN IMPORTANT

SOURCE CONTROL

Source:  Colorado Nonpoint Source Council 2001.

Public and landscaping industry education are particularly important to promoting proper
landscaping chemical usage.  Denver has already undertaken and continues to undertake public
education efforts regarding usage of these chemicals, as described in Exhibit 7.4 under the public
education discussion.  In addition to these efforts, opportunities exist for Denver to target
pollutants associated with the landscaping industry.  As previously noted, the City of Boulder has
developed the Partners for a Clean Environment (PACE) program (see
http://www.ci.boulder.co.us/environmentalaffairs/PACE/index.htm) to provide training and
recognition to landscaping professionals who undergo the city s landscaping program.  Those
completing the program are listed on the city s web site.  Another existing opportunity with
regard to landscaping BMPs is the recently developed Green Industries of Colorado (GreenCO)
Water Conservation and Water Quality Protection Best Management Practices (BMP) training
and certificate program, which has been completed under 319 grant funding to improve industry
practices. Rather than develop a city-based training program, Denver could partner with
GreenCO to support its on-going
industry training efforts.  (See
www.greenco.org for more
information.)

In addition to proper handling of
pesticides, it is important to
recognize a body of practices termed
Integrated Pest Management (IPM).
It uses biological, chemical, and
genetic information to determine the
best type of control, the timing and
extent of chemical applications, and
whether non-chemical means can
attain an acceptable level of pest
control.

IPM is a preventive measure aimed
at knowing the exact pest(s) being
targeted for control, the locations
and times when pests will pose problems, the level of pest-induced damage that can be tolerated
without taking action, the most vulnerable life stage, and control actions that are least damaging
to the environment.  The major components of IPM are as follows: monitoring and inventory of
pest populations, determination of pest-induced injury and action levels, identification of priority
pest problems, selection and timing of least toxic management tools, site-specific treatment with
minimized chemical use, and evaluation and adjustment of pesticide applications.  Monitoring of
pest populations is key to successful IPM implementation.  Pest problems are universally easier
to control if the problem can be discovered early.  With IPM, pesticides are used only as a last
resort; maximization of natural controls, including biological controls and removal of pests by
hand, is a guiding rule.

IPM encourages the use of less toxic or substitute methods of pest and weed control that, if
followed, further reduce the amount of pesticides and herbicides in contact with surface runoff.
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However, it is difficult to reach and influence all commercial and residential users of these
chemicals and to present technical information in simplified form to all users.

Efficient Irrigation

In addition to providing water-conservation benefits, designing, installing and maintaining
efficient irrigation systems helps to minimize excess irrigation water being conveyed into
stormwater drainage systems (CSQA 2003).  This helps to minimize pollutant loading associated
with commonly used lawn chemicals and to keep dry weather flows out of the storm sewer.
Detailed guidance and public education materials on efficient irrigation systems are available
from GreenCO (www.greenco.org), Denver Water (www.denverwater.org), the Irrigation
Association (www.irrigationassociation.org), EPA (www.epa.gov) and others.  Efficient
irrigation is an important topic for both public education and landscaping industry education.
Given recent drought conditions in Colorado, opportunities exist to partner with water supply
providers to encourage efficient irrigation.

Materials Storage Practices

Improper material storage on site can lead to the release of materials and chemicals that can
cause stormwater runoff pollution.  Having good materials storage and inventory practices is
necessary for all commercial and industrial facilities.

Materials storage areas, including bulk solid materials, should be covered and should have
adequate aisle space to facilitate material transfer and ease of access for inspection.  Containers,
drums, and bags should be stored away from direct traffic routes to prevent accidental spills.
Manufacturer s instructions should be followed when stacking containers, and containers should
be stored on pallets over a paved surface or similar surfaces to prevent corrosion of containers
that results from containers coming in contact with moisture on the ground.  Container labels
should include the name and type of substance, stock number, expiration date, health hazards,
handling suggestions, and first aid information.  All storage areas should be designed to contain
any spills, and procedures should be adopted to reduce the chance of spills or leaks during filling
or transfer of materials.

An up-to-date inventory for all materials (both hazardous and non-hazardous) will help keep
material costs down by reducing overstocking, track how materials are stored and handled onsite,
and identify which materials and activities pose the most risk to the environment.  Inventory of
the site should include a site walk-through, review of purchase orders, listing of all chemical
substances used, and obtaining Material Safety Data Sheets (MSDS) for all chemicals.

Hazardous materials must be stored according to federal, state, and local HazMat requirements.
The responsibility of hazardous material inventory should be assigned to a limited number of
people who are trained to handle such materials.  Decisions on the amounts of hazardous
materials that are stored on site should include an evaluation of any emergency control systems
that are in place.  Toxic or hazardous liquids should be stored within curbed areas or secondary
containers, and the hazardous materials inventory should identify special handling, storage, use,
and disposal considerations.
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Recycling/Waste Disposal Programs

The purpose of recycling programs in the context of stormwater management is to keep toxic
pollutants out of the storm sewer.  As part of the public education efforts listed in Exhibit 7.4,
several aspects of Denver s recycling program were noted, particularly with regard to Denver s
used motor vehicle fluid and household chemical waste collection programs.  Denver Recycles
has developed numerous educational brochures to promote the proper management of household
chemical waste.  These brochures promote reduced use of toxic household products, substitution
of acceptable alternatives, and proper storage, recycling or disposal of such chemicals.  Denver
Recycles also maintains a listing of privately operated drop-off facilities for items such as used
motor oil, automotive batteries, antifreeze, and other household chemicals and materials.  The
list is updated regularly and made available to Denver residents to help them recycle or properly
dispose of household hazardous waste (HHW) locally, whenever possible.

In certain instances, Denver Recycles refers citizens to Denver s Department of Environmental
Health and/or the Fire Department.  These agencies are equipped to assist residents with items
that cannot be disposed of in Denver s HHW program.  These items include flammable
materials, medical waste, ammunition, radioactive sensors in smoke detectors, and other unusual
wastes.  Furthermore, Denver s Solid Waste Management Division works with these Denver
agencies to manage abandoned or illegally dumped waste on residential and Denver property.

Since 1999, Denver Recycles and the Wastewater Management Division have managed and
implemented a door-to-door HHW collection program for Denver residents.  To operate the
program, Denver contracted a private company, with services being provided by Curbside, Inc.
The initial 13-month HHW pilot program was completed in December 2000.  Denver is now into
the fourth year of providing direct residential collection of HHW from Denver residents.  This
turn-key  HHW program approach was chosen after careful evaluation of HHW collection

options and the diverse service needs of the nearly 160,000 eligible Denver households.

Basic service (items collected at no charge) for this collection program includes residential
pickup of lubricants, oil-based paint, latex paint (up to 10 gallons), cleaners and polishes, wood
finishes, gasoline and other fuels, oil filters, solvents, thinners and removers, pesticides,
insecticides, herbicides, swimming pool chemicals, hobby supplies, photography chemicals,
household batteries, thermometers and thermostats, florescent tubes, and aerosol cans containing
fluids.  For a nominal fee, the contractor will also pick up additional quantities of latex paint over
10 gallons.

The Wastewater Management Division provides the funding for this collection program.  In
2003, the Wastewater Management Division and Denver Recycles initiated a new contract for
this service.  The Wastewater Management Division will continue funding for this program as
long as funds are available.  However, the implementation of co-pays may also be evaluated.

It is believed that the HHW collection program has had a positive impact on Denver s
stormwater quality as a source-control measure.  Many residents have participated and have
provided positive responses in written consumer surveys.
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Good Housekeeping/Spill Prevention and Response/Preventative Maintenance

Good housekeeping, spill prevention and response, and preventative maintenance practices go
hand-in-hand.  Each of these groups of practices is described below based directly on the
guidance provided in the Urban Storm Drainage Criteria Manual, Volume 3 (UDFCD 1999).

Good Housekeeping

Good housekeeping practices are designed to maintain a clean and orderly work environment
and can be applied to homeowners as well as commercial and industrial facilities.  The most
effective first steps towards preventing pollution in stormwater from work sites simply involves
using good common sense to improve the facility s basic housekeeping methods.  Poor
housekeeping practices result in more waste being generated than necessary and an increased
potential for stormwater contamination.  A clean and orderly work site reduces the possibility of
accidental spills caused by mishandling of chemicals and equipment and should reduce safety
hazards to personnel.  A well-maintained material and chemical storage area will reduce the
possibility of stormwater mixing with pollutants.

Many aspects of good housekeeping are part of a strong pollution prevention plan, such as
preventative maintenance of equipment, proper materials storage and inventory, and a spill
prevention and response plan.  Some additional simple procedures to promote good
housekeeping are routine and regular clean-up schedules, maintaining well organized work areas,
signage, and educational programs for employees and the general public about good
housekeeping practices.

Examples of other practices include: maintaining dry and clean floors and ground surfaces by
using brooms, shovels, vacuum cleaners or cleaning machines rather than wet clean-up methods;
regular pickup and disposal of garbage and waste material; routine equipment maintenance and
inspections; ensuring employees understand all spill cleanup procedures and that they receive
appropriate training; designation of separate areas of the site for auto parking, vehicle refueling
and routine maintenance; cleaning up leaks, drips and other spills immediately; and covering and
maintaining dumpsters and waste receptacles.

Spill Prevention and Response

Spills and leaks are a large source of stormwater pollutants, and in most cases are avoidable. The
storage, transport, and disposal of hazardous and toxic substances are regulated activities under
state and federal laws, and many local police, fire, or other departments are equipped to respond
to such spills.  Nevertheless, most spills have the potential to contaminate receiving waters via
transport by the storm sewer system.  A good spill prevention and response plan will incorporate
good housekeeping and preventative maintenance BMPs.  Exhibit 7.8 provides examples of
various BMPs to be considered in such a plan.  A spill prevention and response plan identifies
areas where spills can occur onsite, specifies materials handling procedures, storage
requirements, and identifies spill cleanup procedures.  Stormwater contamination assessment,
flow diversion, record keeping, internal reporting, employee training, preventative maintenance,
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covering pollutants, and providing adequate security are associated BMPs that should be
incorporated into a comprehensive plan.

Preparation of a spill prevention and response plan may include mapping of storm sewers.  Such
maps can then be used by the emergency response crews to help identify which inlets, areas, or
sewers to protect or block off in the event of a spill.  Training, updating of procedures, field
exercises, proper equipment, and documentation are all part of a spill response program.  Once a
spill occurs, it should be monitored to determine when the area of the spill has been adequately
cleaned up.  Proper clean up procedures include:

4 Wipe up small spills with a shop rag, store shop rags in covered rag containers, and
dispose of properly (or take to professional cleaning service and inform them of the
materials on the rag).

4 Contain medium-sized spills with absorbents (kitty litter, sawdust, etc.) and use inflatable
berms or absorbent snakes  as temporary booms for the spill.  Store and dispose of
absorbents properly.  Wet/dry vacuums may also be used, but not for volatile fluids.

4 For large spills, first contain the spill and plug storm drain inlets where the liquid may
migrate off-site, then clean up the spill.

A summary of the plan should be written and posted at appropriate points in the building (i.e.,
lunch rooms, cafeteria, and areas with a high spill potential), identifying the spill cleanup
coordinators, location of cleanup kits, and phone numbers of regulatory agencies to be contacted
in the event of a spill.  Emergency spill containment and cleanup kits should also be located at
the facility site.  The contents of the kit should be appropriate to the type and quantities of
chemicals or goods stored at the facility.  Key personnel should receive formal training in plan
execution for emergency spill cleanup and the appropriate agencies should be notified.
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EXHIBIT 7.8
ADVANTAGES AND DISADVANTAGES OF BMPS FOR SPILL PREVENTION AND RESPONSE

(Source: Urban Storm Drainage Criteria Manual, Volume 3 (UDFCD 1999)
Best Management Practice Advantages Disadvantages

Drip pans pans used to contain small
volumes of leaks

Inexpensive; simple installation
and operation; possible
reuse/recycle of material;
empty/discarded containers can be
used as drip pans

Small volumes; inspected and cleaned
frequently; must be secured during
poor weather conditions; personnel
must be trained in proper disposal
methods

Covering enclosure of outdoor
materials, equipment, containers, or
processes

Simple and effective; usually
inexpensive

Frequent inspection; possible health/
safety problems if built over certain
activities; large structures can be
expensive

Vehicle positioning locating trucks or
rail cars to prevent spills during
transfer of materials

Inexpensive; easy; effective May require redesign of loading and
unloading areas; requires signage to
designated areas

Loading/unloading by air pressure or
vacuum for transfer of dry chemicals
or solids

Quick and simple; economical if
materials can be recovered;
minimize exposure of pollutants to
stormwater

Costly to install and maintain; may be
inappropriate for denser materials;
site-specific design; dust collectors
may need permit under Clean Air Act

Sweeping with brooms to remove
small quantities of dry chemicals/solids
exposed to precipitation

Inexpensive; no special training;
recycling opportunities

Labor-intensive; limited to small
releases of dry materials; requires
disposal to solid waste container

Shoveling for removal of large
quantities of dry materials, wet solids
and sludge

Inexpensive; recycling
opportunities; remediates larger
releases

Labor-intensive; not appropriate for
large spills; requires backfill of
excavated areas to maintain grade

Excavation by plow or backhoe for
large releases of dry material and
contaminated areas

Cost effective for cleaning up dry
materials release; common and
simple

Less precise; less recycling and reuse
opportunities; may require imported
material for backfill

Dust control (industrial) water
spraying, negative pressure systems,
collector systems, filter systems, street
sweeping

May reduce respiratory problems
in employees around the site; may
cause less loss of material and
save money; efficient collection of
larger dust particles

More expensive than manual systems;
difficult to maintain by plant
personnel; labor and equipment
intensive; street sweepers may not be
effective for all pollutants

Signs and labels Inexpensive and easily used Must be updated/maintained so they
are legible, subject to vandalism and
loss

Security to prevent accidental or
intentional release of materials

Preventative safeguard; easier
detection of vandals, thieves,
spills, leaks, releases; prevents
spills with better lighting; no
unauthorized access to facility

May not be feasible for smaller
facilities; may be costly; may increase
energy costs due to increased lighting;
dispersed locations require individual
enclosures; requires maintenance

Area control measures good
housekeeping measures, brushing off
clothing before leaving area, etc.

Easy to implement; results in
cleaner facility and improved work
environment

May be seen as tedious by employees
and may not be followed
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EXHIBIT 7.8
ADVANTAGES AND DISADVANTAGES OF BMPS FOR SPILL PREVENTION AND RESPONSE

(Source: Urban Storm Drainage Criteria Manual, Volume 3 (UDFCD 1999)
Best Management Practice Advantages Disadvantages

Preservation of natural vegetation Can handle more stormwater
runoff than newly seeded areas;
effective immediately; increases
filter capacity; enhances
aesthetics; provides areas for
infiltration; wildlife can remain
undisturbed; provides noise
buffers; less maintenance than
new vegetation

Planning required to preserve and
maintain existing vegetation; may not
be cost effective with high land costs;
may constrict area available for
construction activities; may require
signage or fencing; subject to
disturbance

Temporary seeding short-term
vegetative cover on disturbed areas

Inexpensive and easy to do;
establishes plant cover quickly in
good conditions; stabilizes soils
well; aesthetic; sedimentation
controls for other site areas; helps
reduce maintenance costs of other
controls

Requires soil preparation; may require
mulching or reseeding of failed areas;
seasonally limited; may require
signage or fencing; subject to
disturbance

Preventative Maintenance

Preventative maintenance involves the regular inspection and testing of plant equipment and
operational systems.  The purpose of the preventative maintenance program should be to prevent
breakdowns and failures by adjustment, repair, or replacement of equipment before a major
breakdown or failure can occur.  Preventative maintenance should be used selectively to
eliminate or minimize the spill of contaminants to receiving waters. Maintenance activities will
involve the use of chemicals and fluids, so spill response information and spill cleanup materials
should be kept on the site and readily available.

For many industrial facilities, a preventative maintenance BMP would simply be an extension of
the current plant preventative maintenance program to include items to prevent stormwater
runoff contamination such as upkeep and maintenance of storage tanks, valves, pumps, pipes,
and other process-water or chemical feed devices.  Routine inspections and testing of equipment
are required to identify maintenance needs.  Typical equipment to inspect and test includes pipes,
pumps, storage tanks and bins, pressure vessels, pressure release valves, process and material
handling equipment, and stormwater management devices.  Defective or severely worn
equipment should be replaced or repaired promptly. Inspections, testing, and follow-up actions
should be documented.

Similar to preventative maintenance for plants, a plan for vehicles and equipment maintenance
includes routine inspections and testing.  All equipment should be kept clean with no excessive
amounts of oil and grease buildup, and equipment and parts should be stored under cover.
Storage of solvents, greases, oils, hydraulic fluids, paints, thinners and hazardous materials
should be consistent with the materials storage and inventory BMP, and used oil for recycling
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should be stored in self-contained labeled tanks.  Used oil tanks and drums should be located
away from the nearest inlet to the storm drainage system or flowing streams and preferably
indoors, if possible.

Care must be taken during maintenance procedures to prevent pollutant releases by
implementing measures such as drip pans; proper cleanup, disposal, and recycling; and removal
of fluids and batteries from salvage vehicles and equipment.  Cleanup from maintenance
activities includes proper disposal or recycling of used oil, lubricants, and other fluids, and
cleaning any catch basins that receive runoff from a maintenance area.  Use of a mop or dry
sweeping compound is preferable to hosing down work areas or using concrete cleaning
products.

Proper maintenance activities associated with building and grounds include sweeping of paved
surfaces rather than washing; routine cleaning of stormwater drainage systems; and proper
disposal of wash water, sweepings and sediments.

Maintenance Practices

Denver implements a variety of municipal maintenance practices on a regular basis that provides
opportunities for reduction of pollutant loading in stormwater.  The Water Environment
Federation and American Society of Civil Engineers (WEF and ASCE 1998) provide several
examples of these practices:

4 Street Cleaning.  This involves regularly sweeping streets to physically remove
pollutants from surfaces that drain to storm sewers.  In Denver, streets are typically swept
twice per year if debris has accumulated:  once in the spring to remove deicing residuals
and once in the fall to remove fallen leaves.  Effectiveness of street sweeping has been
shown to be highly variable in several national databases (see www.bmpdatabase.org).
Studies suggest that vacuum-type sweepers are far more effective than rotary-brush type
sweepers.

4 Catch Basin Cleaning.  This involves cleaning catch basins and stormwater inlets to
remove pollutants, reduce high pollutant concentrations during the first-flush of storms,
prevent clogging of the downstream conveyance systems and restore the catch basin s
sediment-trapping capacity.

4 Storm Drain Flushing.  Storm drains can be flushed with water to suspend and remove
deposited material.  This helps to ensure that pipes convey design flows and removes
pollutants from the storm drain systems.  This practice is most effective when the storm
drain daylights in a structural BMP area where sediment is trapped or otherwise able to
be cost-effectively collected.

4 Roadway and Bridge Maintenance.  Methods to prevent or reduce the discharge of
pollutants from roadway and bridge maintenance include paving as little area as possible
(i.e., minimize urban sprawl), design bridges to collect and convey stormwater, using
measures to prevent run-on and runoff, properly disposing of maintenance wastes, and
training employees and subcontractors.


