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Non-Structural Best Management Practices for Sports Venues

Introduction
The Green Sports Alliance (GSA) was created to improve the environmental performance of
professional and collegiate sports venues. The Pacific Northwest Pollution Prevention Resource
Center (PPRC) works in tandem with GSA to create technical resources to assist sports venues in
their sustainability quests. Given that many competitions occur outdoors, and many facilities also
manage outdoor areas such as parking spaces and landscaping, preventing stormwater pollution is
an important environmental stewardship measure.
Stormwater is precipitation from rain, snow melt, or exterior washing residuals, which flows over
paved areas to storm drains and sewers, picking up pollutants along the way. These pollutants can
be solids, such as leaves and litter; liquids, such as leaked oil on the pavement; and dissolved
chemicals such as leached metals, diesel particulate, or fecal coliform from bird droppings.
Many municipal stormwater collection systems lead directly to a local body of water without
treatment at a wastewater plant, as opposed to water in the sanitary sewer. Untreated polluted
stormwater that reaches water bodies can adversely affect aquatic life, drinking water supplies,
and the overall health of freshwater or marine ecosystems. Therefore, sports venues are perfect
candidates to help reduce pollution from stormwater releases through some fairly simple
measures at their sites.

Purpose and Scope
The manual is designed to help facility owners, managers and venue operations staff to
understand and reduce the impact of stormwater. It will help answer these common questions
regarding stormwater:
•
•
•
•
•

What pollutants are typically associated with sports venues and operation?
How do we assess the risk of stormwater pollution at our facility?
What can be done to reduce the level of these pollutants?
What critical activities could be improved by best management practices (BMPs)?
Where do we go for help with challenging stormwater situations?

The manual offers an approach to stormwater pollution prevention at sports venues, through
examples of non-structural best management practices (BMP) and common city, county, state and
federal approaches to stormwater management. It is not intended to ensure compliance, although
it will be a helpful resource in achieving and going beyond compliance.
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Chapter 1 - Introduction to Stormwater and Best Management
Practices (BMP)
What is Stormwater?
Stormwater is water from precipitation, snow melt, or exterior washing residual from places such
as sports venues that flows over paved areas to storm drains and sewers. While stormwater can
easily seep into the ground in landscaped and undeveloped areas, it does not penetrate
impervious pavement, concrete, and sidewalks.
Most stormwater flows over impermeable surfaces toward
storm drains, which carry the water directly to local surface
waters without water quality treatment. In addition to
picking up chemical pollution and debris along the way,
sometimes the water arrives in high volumes or with
higher temperatures than the streams or rivers.
Chemicals and debris in the stormwater can adversely
affect aquatic life, drinking water supplies, and the overall health of freshwater or marine
ecosystems. High periodic flows may damage or erode stream banks, contribute a heavier load of
pollutants, and can increase stream water temperatures, making it less hospitable to native
species.

Sewers
Aside from septic systems, water that drains down a sink or toilet flows to a “sanitary sewer,” and
is treated at a centralized wastewater treatment plant prior to release into waterways.
A storm sewer is a separate piping system that is mostly fed
from storm drains and the water does not undergo any
treatment before direct discharge to local surface waters. In
some cities, the entire sewer system (or certain sections) is a
combined system, wherein the sanitary sewer and storm
sewers are not separate, and all flow is treated.
Low Impact Development (LID) areas, such as bio-retention
ponds, highly adsorptive soils, rain gardens, vegetated
rooftops, rain barrels, and permeable pavements, can reduce or eliminate stormwater flow to the
storm sewer altogether. LID areas aim to naturally treat stormwater as close to its source as
possible through these key landscaping installations and/or stormwater collection and reuse.

What Pollutants are of Concern in Stormwater?
Any constituent of stormwater that impairs the quality of receiving waters for wildlife, drinking
water, or recreation can be considered a pollutant. Some are regulated, others are not.
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Constituents may include items not normally viewed as pollutants, such as turbidity, pH, or the
temperature of inflows. Table 1 lists common pollutants that may occur in different areas of a
sports venue.

What are Stormwater Best Management Practices?
Best Management Practices (BMPs) are measures taken to prevent or reduce pollution to
stormwater flows, and can be used to alter both quality and quantity of stormwater. There are
non-structural, structural, and treatment BMPs to address stormwater pollutants.
The BMPs discussed here focus on operational source control BMPs, especially non-structural
BMPs, which can be defined as BMPs with no physical structures and typically not requiring costly
design or construction efforts. These BMPs can be implemented through education, behavioral
change, prohibition of certain practices, maintenance procedures, and other operational or
managerial practices. Non-structural BMPs typically lessen the need for the more costly structural
BMPs.
Structural source control BMPs are physical, structural, or mechanical devices, places, or facilities
that prevent pollutants from entering stormwater. Examples of structural BMPs typically include:
-

Enclosing and/or covering the pollutant source (e.g. within a building or other enclosure, a
roof over storage and working areas, temporary tarp, etc.).
Physically segregating the pollutant source with curbs, secondary containment, etc.
Devices that direct only contaminated stormwater to appropriate treatment prior to
discharge
Bioretention to reduce temperature and contaminants before release to waterways
Constructed filters, basins, sumps, berms, separators, etc.
Green infrastructure and low impact development (LID) such as bioswales or constructed
wetlands

If interested in understanding more about the different types of structural and non-structural
BMPs, a helpful glossary was published by Maryland’s Department of the Environment.
Treatment BMPs use filtration and/or chemical alteration to remove contaminants or alter other
detrimental characteristics. If interested in more information on stormwater treatment
technologies, visit Washington State Department of Ecology’s certified stormwater treatment
technologies.
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BMP Topic
Parking and
Paved Areas

Materials
Storage,
Handling
Natural Turf
and Landscape
Management
Synthetic Turf
Management

Vehicle
Maintenance
and Fueling
Facilities and
Maintenance

Receiving /
Shipping Docks

Snow and Ice
Management

Table 1: Venue Area and Potential Associated Pollutants
Pollutants Addressed
 Sediment / particulates, including turf or dirt and offsite aerial deposition
 Vehicle leak residues of gasoline, oil, grease, antifreeze
 Litter (including food waste & packaging), debris, solids
 Metals: Zinc from tire wear and galvanized roof or fencing, copper from
brake pads
 Polyaromatic hydrocarbon (PAH) from fuel combustion and many vehicle
fluids
 Wash waters
 Leaves and landscaping debris
 Fecal coliform from bird waste runoff
 Leachate or chips from galvanized, painted, or coated surfaces
 Releases or leaks of fuel, chemical, or hazardous material storage
 Field chalk, sand, soils, turf desiccant
 Leakage from solid waste dumpsters and containers for trash, recyclables,
compostables, and waste cooking grease.
 Sediment, dirt, debris (total suspended solids)
 Pesticide, soil conditioner, and fertilizer runoff
 Litter, leaves, and other debris (depending on accessibility)
 Fecal coliform from bird or animal waste
 Turf crumb and leachate from turf crumb or fiber
 Fecal coliform from bird or animal waste
 Chemicals and antimicrobials used to clean turf
 Paint: Chips, washwater from paint removal, overspray
 Fuel and other vehicle fluids
 Cleaners
 Rinsate
 Wash water/ Washdowns
 Uncoated galvanized roofing, siding, downspouts, or fencing
 Chipped paint or debris from paved areas, siding or roofing
 Fluid leaks (refrigerants, hydraulics)
 Building drain residuals
 Fecal coliform from bird or animal waste
 Air conditioning, cooling tower, and compressor fluids and condensates
 If uncovered, material spills during loading or unloading or transfer
 Fuel and other vehicle fluids
 Aerial deposition of PAHs from idling vehicles
 Debris
 Debris picked up by plows, remaining after snow piles melt
 Deicing chemicals, dissolved or granular
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Chapter 2 – Use a Source Reduction Approach
It is always better to prevent pollution in the first place rather than having to treat it. This
principle certainly applies to stormwater. Using three key principles of a source reduction
approach to stormwater management, example opportunities are provided below.
1. Minimize use and storage of outdoor chemicals, materials, or activities that can result in
stormwater pollution.
- Use a professional vehicle washing company with wash water treatment system.
- Do not leave metal or tire scrap uncovered.
- Use mechanical cleaning for moss, instead of zinc-gased or other fungicidal moss killers.
- For painting, use drop cloths, careful painting techniques, and paints that do not contain
additives and pigments such as zinc, cadmium, or other heavy metals.
- Purchase safer chemicals as established by a reputable screening entity, eco-label program,
or protocol.
- Minimize use of deicing and cleaning products, and when necessary, select products that
have low aquatic toxicity.
- Incorporate integrated pest management (IPM) and sustainable gardening practices.
2. Keep stormwater pathways clean, such as parking lots, sidewalks, roofs, exterior fields, and
seating areas.
- Educate and engage fans in taking care of their wastes by putting items in the right
containers for recycling, composting, and waste, and to avoid littering and dumping of
liquids on the ground at your property.
- Perform cleanings of exterior event attendance and seating areas after each event.
- Establish standards for pavement sweeping frequency and thoroughness during the
season.
- Routinely inspect the grounds and lots for vehicle leaks from site vehicles and guest
parking.
- Use protective berms or grading to prevent precipitation or wash water from passing
through work areas, especially near dumpsters, outside chemical storage, vehicle
maintenance areas, etc.
- Cover outside storage so precipitation drains around and away from potential leaks or
spills.
- Move outdoor maintenance or other potentially polluting activities indoors or under cover.
3. Practice spill and leak prevention.
- Implement material handling and spill prevention procedures to avoid spills.
- Have spill cleanup kits available near high-risk areas.
- Use secondary containment.
- Regularly inspect outdoor storage vessels and outdoor systems for leaks, including heating
and cooling equipment, storage of liquids, and granular materials (such as turf builders).
- Be diligent with maintenance in high-risk spill areas, especially chemical, waste, and fuel
storage.
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Chapter 3 - Stormwater Pollution Prevention Plan Development
The following steps provide a series of steps to evaluate current and develop future stormwater
BMPs at a typical sports venue.

Step 1 – Determine Permit and Compliance Status
Most existing sports venues are subject to local level permitting for stormwater, either under the
city or county municipal separate storm sewer system (MS4). Some may be on the hook for
higher-level (state or federal) stormwater provisions, such as: new construction or remodel,
washwater, location in an impaired water zone1, proximity to endangered species habitat, or other
conditions. If not already clearly understood, contact local water quality authorities to determine
how your facility is regulated for stormwater.
Review any historical stormwater sampling data, especially violations of any permit standards or
thresholds.

Step 2 – Develop a Site Map for Stormwater and Wash Water Flow
Property owners are responsible for onsite drainage and therefore should have documentation
and knowledge of the stormwater system. Document how stormwater flows and is managed
within the sports venue and surrounding grounds. Identify drainage patterns, including locations
where flows run onto or off your property, location of drains, elevations, flow direction, treatment
and holding elements, and final discharge location(s). Also include landscaped or other areas
designed to capture and filter the water. An aerial photo can be useful (Figure 2), and
municipalities may have storm sewer maps of the property.
Large stormwater sources may include (but are not limited to): playing fields, parking lots and
structures, access roads, landscaped areas, building roofs, and wash water from seating bowl
cleanings. Seasonal or climate-related activities can also contribute to stormwater pollutants and
volumes, such as seasonal snow storage zones or street treatment material storage.

Step 3 – Assess for Beyond-Compliance Improvement Opportunities
Conduct a walk-through of the entire facility, focusing on the outdoor environment. Based on
activities occurring on the site and proximity to impaired water bodies, your jurisdiction may offer
a free walk-through and provide follow-up recommendations for stormwater management.

1

Surface waters in urban environments that are legally defined as impaired, fail to meet the local quality
requirements for drinking, swimming or fishing. Appendix C shows how to identify any listed impaired water bodies,
and its associated contaminant limits, near a facility.
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Figure 2: Aerial photos help illustrate proximity of facility to surface waters.

Identify high risk areas and activities. Think about heavy traffic areas, loading docks, chemical and
waste storage, structures that leach contaminant(s) when exposed to precipitation or wash water,
vehicle and facility maintenance activities, and construction zones.
Also consider any deposition or flow onto your site, from nearby activities or neighbors. Even if
they are the source, any stormwater flowing from your site is your regulatory responsibility!
For instance, Safeco field is located next to train depots and raised tracks that deposit diesel dust
on the stadiums floors, grounds, and even in the seating bowl. It is Safeco’s responsibility to
ensure that the wash water or stormwater leaving their site does not exceed local limits for the
amount of any pollutant or constituent associated with diesel particulate.
Appendix A contains an exercise/checklist to help identify potential activities and materials of
concern at your facility.
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Step 4 – Identify BMPs and Implement
Ensure any regulatory mandated BMPs are in place, then customize additional BMPs to your
facility that meet the needs identified in Steps 2 and 3 above. Prioritize source control BMPs, such
as spill control and use of drop cloths for equipment maintenance, over treatment related BMPs.
Implement any new BMPs through policy requirements, training staff and concessioners, and
scheduling and carrying out maintenance activities.

Step 5 – Maintain the BMPs
Successful stormwater management requires an on-going commitment. Designate a responsible
individual to direct periodic stormwater inspections and reviews of BMP use. Document findings.
Continually evaluate the need for new BMPs, on-going training and education for staff and new
employees or vendors.

Chapter 4 - Stormwater Best Management Practices
To date, three non-structural BMP topic modules have been developed, applicable to many sports
venues. Additional BMP topic modules will be added over time.
Each stadium may have different onsite activities, weather, stormwater issues, environmental
requirements, or sustainability measures, but the BMP topics offer recommendations adaptable to
each facility’s conditions or situations, focusing as much as possible on pre-emptive actions to help
minimize initial stormwater contamination.
The current available topics are:




Parking and Paved Area Sweeping and Management at Sports Facilities (For Events and
Long-Term)
Outdoor Seating Cleanup
Storm Drain and Catch Basin Management at Sports Facilities

Potential future topic BMPs can include:










Sidewalk Sweeping
Materials Storage, Handling and Spill Prevention
Outside Storage
Natural Turf Management
Artificial Turf Management
Landscape Management
Vehicle Washing
Vehicle Maintenance & Fueling
Facility Maintenance
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Roofs & Building Drains
Transportation Docks (Receiving)
Snow & Ice Management

Chapter 5 - Resources
Where to Get Help
•
•
•

EPA Region or state stormwater permitting authorities – Contact Information
Green Sports Alliance Resource Center
Pacific Northwest Pacific Northwest Pollution Prevention Resource Center (PPRC)

Safer Industrial Products
•
•

Green Seal Products & Services
EPA DfE Label Product Database

General Stormwater Information
Webinars & Training
•
•

Stormwater USA Online (Some free webinars)
Green Education Services-Stormwater: Quantity and Quality Control ($25 each. Offered
monthly)

How to Sample Stormwater for Water Quality Testing




How to do Stormwater Sampling – A Guide for Industrial Facilities (Washington Department of
Ecology)
Standard Operating Procedures – Guidance for Sampling of Catch Basin Solids (City of
Portland)
Stormwater Treatment: Assessment and Maintenance: Sampling Methods (University of
Minnesota)

Construction Related
•
•

Stormwater Management for Construction Activities (US EPA)
Construction Site Stormwater Runoff Control (US EPA)

Mitigating Stormwater with Green Infrastructure
•
•

Green Infrastructure Case Studies (US EPA)
Low-impact Development (US EPA)

Pollutant-Specific Resources
Sediment


Fact Sheets for Sediment Control (US EPA)
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Managing Stormwater Sediment Best Management Practice Guidance for Municipalities
(Minnesota Pollution Control Agency).
West Virginia Erosion and Sediment Control Best Management Practice Manual (West Virginia)

Metals
•
•
•
•


Suggested Practices to Reduce Zinc Concentrations in Industrial Stormwater Discharges
(Washington State Department of Ecology)
(Video) Zinc in Stormwater: Galvanizing Business Solutions” (Pacific Northwest Pollution
Prevention Resource Center)
Street and Surface Sweeping to Reduce Stormwater Pollution (Pacific Northwest Pollution
Prevention Resource Center)
Addressing Galvanized Roofing (Pacific Northwest Pollution Prevention Resource Center)
Copper Sources and Management Strategies Clearinghouse (Santa Clara Valley Urban Runoff
Pollution Prevention Program)

Organic Contaminants



A Review of PAHs - Polycyclic Aromatic Hydrocarbons in Stormwater and Urban Sediments
2010. (Pietari, OReilly, and Boehm)
A BMP Tool Box for Reducing Polychlorinated Biphenyls (PCBS) and Mercury (Hg) In Municipal
Stormwater. 2010. (San Francisco Estuary Institute)

Pesticides and Fertilizers
•



Pesticide Permit Decision Tool (EPA)
"Green Spaces" BMPs to Protect Water Quality - Clean Water, One Field at a Time (New
Hampshire Department of Environmental Services
Best Management Practices to Reduce Stormwater Runoff and Pollution at Your Sports Facility
(SportsTurf Managers Association)

Litter
A Scientific Approach to Evaluating Storm Water Best Management Practices for Litter
(Stormwater Program California State University, University of California, and California
Department of Transportation)
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Appendix A – Site Map Development
A good site map is essential to understanding the risks to stormwater quality at your facility. A site
map reveals how activity areas feed individual stormwater drains and discharge points and can
help in identifying the source of stormwater quality problems.
If possible, locate a site plan or architectural drawings, or if needed, draw a site map to an
identified scale, showing all significant structures or activity areas and also the relationship and
distances to drainage system features.
Include:
•
•
•
•
•
•
•
•
•
•
•
•

Clear indication of facility boundaries
Buildings, paved areas, parking lots and other impervious areas
Other significant features and activity areas (playing fields, landscaped areas)
Vehicle or equipment maintenance, wash, and fueling areas
Stormwater drains and discharge locations (e.g., municipal storm drain inlets for your facility);
indicate flow direction and any control points, catch basins, etc.
Surface water locations, including drainage ditches, wetlands, etc.
Water bodies (ponds, detention basins) on your site
Areas of existing and high potential for soil erosion
Locations of sensitive areas , e.g., wetlands, streams and other surface waters or steep slopes
Sources of stormwater flowing into your facility (run-on) from neighboring sites
Water use activities onsite (e.g., exterior or stadium washing, use of water for dust control in
unpaved areas that could still run off).
Discharges to ground water if relevant for your facility.

Once the basic map is developed, note additional details on the site map, such as:
• Areas of actual or potential pollutant contact. This can be anywhere material can be exposed
directly to rain or snow or wash water, or exposed through moisture penetration into a
container, or from potential leakage. Example materials include landscaping chemicals, fuels,
de-icing products, waste in dumpsters, and other chemicals.
• Locations of non-stormwater discharges that flow to storm drainage, including condensate, or
drainage from other water-use equipment, wash water from seating bowls and other exterior
cleaning.
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Appendix B – Inspection / Inventory for High-Risk Areas and
Activities
High risk activities with respect to stormwater contamination, are those that pollute, or have the
potential to pollute stormwater with chemicals or materials that can be toxic to aquatic life or
violate stormwater permits. Consider how chemicals, fuels, pesticides and fertilizers, and other
materials flow in and out of the facility and how they are used onsite.
The leading questions below will provide a list of potential high risk activities that may require
measure to minimize any releases.

Chemical and Materials Management
•
•
•
•
•
•
•
•
•
•
•
•

What chemicals (landscaping, cleaning, de-icing, etc.), fuels, and other potentially hazardous
materials are received at your facility?
How are they moved or transported onsite?
Are they transferred from one container to another?
Are they stored outside the confines of the enclosed facility before or in between uses?
Where are they mixed for use or application?
Where are pesticide applicators or pesticide spraying equipment filled and maintained?
Where are turf cleaners stored and used?
What happens to unused chemicals? How are they disposed of?
Are chemicals tracked by foot or vehicle (or facility equipment) into areas exposed to
stormwater?
Have any spills occurred in the past? If so, where?
Does your site need to use de-icing chemicals or sand during winter?
Does your facility use moss control chemicals containing zinc?

Non-Stormwater Discharges
Facility engineering and maintenance personnel can assist in identifying process and other nonstormwater flows, and their likely contribution to stormwater.
•
•
•
•
•

•
•

Where and how is condensate collected and disposed of?
Do lawn watering or irrigation practices result in runoff to storm drains?
Are there any illicit or accidental plumbing connections to stormwater drains?
How are process waters from activities such as exterior spray-cleaning or chemical mixing
disposed of?
When construction is occurring, is it internal and/or contractor policy to collect and properly
dispose of all waste water resulting from concrete mixing and wash-up (with potential for pH
“pollution”), or cooling water for concrete saws or dust suppression?
Are all vehicle maintenance fluids and car washing fluids contained within the maintenance
area, not allowed to leak outside the maintenance facility?
Are there uncoated or corroding galvanized surfaces around the facility, releasing zinc?
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Appendix C – EPA Water Information Tool
The best information on local water quality concerns will come from local water quality,
stormwater, or environmental agency staff. The US EPA also provides information on water quality
via online tools such as the MyWATERS Mapper at: http://watersgeo.epa.gov/mwm/. Begin by
entering an address or city name. The tool allows you to zoom or drag the map, as needed, and
offers road map, topographic and satellite view options. Water impairments can be visualized
(colored borders) for very basic pollutants: pathogens, nutrients, or sediment.

Entering “Seattle, WA” allows you to zoom in on two major league facilities, CenturyLink Field and
Safeco Field. These stadiums are approximately 1000 feet from Puget Sound (colored blue in
above). The red boundary in Figure 2 indicates impairment by pathogens underlying dock
structures of the Port of Seattle. The pathogen impairment is not directly linked to activities at
these venues, but businesses operating near impaired waters should consider specific action to
minimize facility contributions to local impairments, if any.
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Figure 2 MyWATERS map of Seattle stadiums. The map reveals pathogen-impaired waters of nearby Puget Sound. The
pathogens are likely due to bird waste from the nearly port facilities.
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