
Presentation OverviewPresentation Overview
Basics of Stormwater Pollution Prevention Basics of Stormwater Pollution Prevention 
Finding and Fixing Stormwater HotspotsFinding and Fixing Stormwater Hotspots
Assessing Streets and Storm DrainsAssessing Streets and Storm Drains
Neighborhood Source AssessmentNeighborhood Source Assessment
Pulling it all Together Pulling it all Together 
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Urban Urban 
Subwatershed Subwatershed 

RestorationRestorationRestoration Restoration 
ManualsManuals
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www.cwp.orgwww.cwp.org



What is Stormwater Pollution What is Stormwater Pollution 
Prevention?Prevention?
Changing everyday operations and practices Changing everyday operations and practices 

to reduce the amount of pollutants entering to reduce the amount of pollutants entering 
the storm drain systemthe storm drain system

Part of larger community stormwater Part of larger community stormwater 
education programeducation program

An opportunity to use municipal facilities and An opportunity to use municipal facilities and 
operations to demonstrate good practicesoperations to demonstrate good practices
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Benefits of Pollution PreventionBenefits of Pollution Prevention
Extremely cost effective at avoiding the Extremely cost effective at avoiding the 

creation of pollutantscreation of pollutants
Most good housekeeping techniques are Most good housekeeping techniques are 

easily implemented easily implemented 
Minimizes health risks to residents and Minimizes health risks to residents and 

workers workers 
Reduces future liability and avoids costly Reduces future liability and avoids costly 

clean up in the futureclean up in the future
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Identifying individual pollutionIdentifying individual pollutionIdentifying individual pollution Identifying individual pollution 
prevention opportunitiesprevention opportunities

Integrating into a larger Integrating into a larger 
subwatershed pollution subwatershed pollution 

source control plansource control planpp



What is the USSR?What is the USSR?

Rapid surveys to find: Rapid surveys to find: 
Potential pollution sources Potential pollution sources pp
Actions or operations that  Actions or operations that  

generate pollutantsgenerate pollutantsgenerate pollutantsgenerate pollutants
Identify practices to control Identify practices to control 

th t th ith t th ithem at their sourcethem at their source
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Components of the USSR…Components of the USSR…
Hotspot Site Investigation Hotspot Site Investigation Neighborhood Source Neighborhood Source 

AssessmentAssessment

Streets and StormdrainsStreets and StormdrainsPervious Area AssessmentPervious Area Assessment



What are Hotspots?What are Hotspots?

ResidentialResidential
C i lC i lCommercialCommercial

IndustrialIndustrial
InstitutionalInstitutional or or 

MunicipalMunicipal Operations Operations 

P dP d hi h l l fhi h l l fProduce Produce higher levels of higher levels of 
pollutantspollutants
AND / ORAND / OR

Present Present higher potential risk for higher potential risk for 
spills, leaks, or illicit dischargesspills, leaks, or illicit discharges



Field Guide to Hotspots: Commercial Field Guide to Hotspots: Commercial 
Commercial car washes Commercial car washes 

Vehicle maintenance and Vehicle maintenance and 
repairrepairrepair  repair  

Fast food restaurants Fast food restaurants 
Nurseries/garden centersNurseries/garden centersNurseries/garden centers  Nurseries/garden centers  

Gas stationsGas stations
Building material storesBuilding material storesBuilding material storesBuilding material stores
Construction companiesConstruction companies
Petroleum wholesalersPetroleum wholesalers
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Petroleum wholesalersPetroleum wholesalers



Field Guide to Hotspots: Industrial Field Guide to Hotspots: Industrial 
11 SIC code 11 SIC code 

“Heavy” Industries “Heavy” Industries 
Auto recyclers  Auto recyclers  
Boat building / Boat building / 
repair facilities repair facilities 

Recycling centers / Recycling centers / 
scrapyards  scrapyards  

WarehousesWarehouses
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Field Guide to Hotspots: Institutional Field Guide to Hotspots: Institutional 
Cemeteries Cemeteries 

Corporate officeCorporate officeCorporate office Corporate office 
parks   parks   

HospitalsHospitalsHospitals Hospitals 
Colleges  Colleges  

Private golf Private golf 
coursescourses
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Field Guide to Hotspots: Municipal Field Guide to Hotspots: Municipal 
Fleet storage/school bus Fleet storage/school bus 

depots depots 
Landfills/solid wasteLandfills/solid wasteLandfills/solid waste Landfills/solid waste 

facilities   facilities   
Public works yardsPublic works yardsPublic works yards Public works yards 

Public schools  Public schools  
Maintenance depotsMaintenance depotspp
Public golf coursesPublic golf courses

Wastewater treatment Wastewater treatment 
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plantsplants



Field Guide to Hotspots: Transport Field Guide to Hotspots: Transport 
Airports Airports 

Bus depots   Bus depots   
PortsPorts

Railroads and bulk Railroads and bulk 
shippingshippingshipping shipping 

Highway maintenance Highway maintenance 
facilitiesfacilities

Trucking companies and Trucking companies and 
distribution centersdistribution centers
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Rental car lots Rental car lots 



Field Guide to Hotspots: Oddballs Field Guide to Hotspots: Oddballs 
Construction Construction 

MarinasMarinasMarinasMarinas
Hobby farmsHobby farms
Fairgrounds Fairgrounds 
/racetracks/racetracks
RestaurantsRestaurants

Stormwater InstituteCenter for Watershed Protection



The Hotspot Site The Hotspot Site 
InvestigationInvestigationInvestigationInvestigation

Creates inventory of stormwater hotspotsCreates inventory of stormwater hotspotsCreates inventory of stormwater hotspotsCreates inventory of stormwater hotspots
Rates severity of each hotspotRates severity of each hotspot
Suggests appropriate followSuggests appropriate follow--up actions, including referral up actions, including referral 

for immediate enforcementfor immediate enforcementfor immediate enforcementfor immediate enforcement
Examines feasibility of onExamines feasibility of on--site stormwater retrofitssite stormwater retrofits
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6 Common Hotspot Operations6 Common Hotspot Operations

Vehicle OperationsVehicle OperationsVehicle OperationsVehicle Operations
Outdoor MaterialOutdoor Material

Waste ManagementWaste Management
Physical PlantPhysical PlantPhysical PlantPhysical Plant

Turf / Landscaping AreasTurf / Landscaping Areas
Unique OperationsUnique Operations

See Tables 6 & 7 in handoutSee Tables 6 & 7 in handout



HSI: Vehicle OperationsHSI: Vehicle Operations
Dedicated truck wash site Dedicated truck wash site 

with runoff controls with runoff controls 
(Source: US DOE)(Source: US DOE)

Unknown Leak From Repair of a VehicleUnknown Leak From Repair of a Vehicle
(Source: City of Memphis)(Source: City of Memphis)
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(Source: City of Memphis)(Source: City of Memphis)



HSI: Outdoor MaterialsHSI: Outdoor Materials

CoveredCovered

UncoveredUncovered
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HSI: Outdoor Materials, cont.HSI: Outdoor Materials, cont.
Inadequately Labeled Storage Inadequately Labeled Storage 

Containers (Source: City of Containers (Source: City of 
Memphis)Memphis)Memphis)Memphis)

Direct Connection to Storm DrainsDirect Connection to Storm Drains
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Direct Connection to Storm DrainsDirect Connection to Storm Drains



HSI: Waste ManagementHSI: Waste Management

Evidence of Evidence of 
Dumpster JuiceDumpster Juice
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HSI: Physical PlantHSI: Physical Plant

Downspout DischargeDownspout Discharge
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Parking Lot ConditionParking Lot Condition



HSI: Turf / Landscaping AreasHSI: Turf / Landscaping Areas
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HSI: Stormwater InfrastructureHSI: Stormwater Infrastructure
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HSI: Stormwater Infrastructure, cont.HSI: Stormwater Infrastructure, cont.

Gutter Accumulation Gutter Accumulation 
Rating of 5Rating of 5

Gutter Accumulation Gutter Accumulation 
Rating of 3Rating of 3

Gutter Accumulation Gutter Accumulation 
Rating of 1Rating of 1
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Rating of 5Rating of 5Rating of 3Rating of 3Rating of 1Rating of 1



HSI: Initial Hotspot StatusHSI: Initial Hotspot Status

N t h t tN t h t tNot a hotspotNot a hotspot
Potential hotspotPotential hotspot

Confirmed hotspotConfirmed hotspotConfirmed hotspotConfirmed hotspot
Severe hotspotSevere hotspot
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CASE STUDY… WHAT WOULD YOU DO HERE???CASE STUDY… WHAT WOULD YOU DO HERE???



What Would You Do Here?What Would You Do Here?

DrainDrainDrainDrain
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CASE STUDY… WHAT WOULD YOU DO HERE???CASE STUDY… WHAT WOULD YOU DO HERE???

Vehicles are maintained and repairedVehicles are maintained and repaired
Vehicles are stored/ repaired outsideVehicles are stored/ repaired outside
Evidence of spills/ leakage from vehiclesEvidence of spills/ leakage from vehiclesEvidence of spills/ leakage from vehiclesEvidence of spills/ leakage from vehicles
Materials stored outside on paved surfaceMaterials stored outside on paved surface
Storage area directly connected to storm drainStorage area directly connected to storm drain
Evidence of staining / discoloration around storage Evidence of staining / discoloration around storage 

areaarea
Outdoor storage area lacks coverOutdoor storage area lacks cover
Liquid materials stored without secondary containmentLiquid materials stored without secondary containment
Hazardous materials presentHazardous materials presentHazardous materials presentHazardous materials present
Dumpster has no cover, is leaking, and located near Dumpster has no cover, is leaking, and located near 

storm drain inletstorm drain inlet
No stormwater treatment practice is presentNo stormwater treatment practice is present



What Would You Do Here?What Would You Do Here?
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What Would You Do Here?What Would You Do Here?
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What Would You Do Here?What Would You Do Here?
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What Would You Do Here?What Would You Do Here?
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What Would You Do Here?What Would You Do Here?
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What Would You Do Here?What Would You Do Here?
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What Would You Do Here?What Would You Do Here?
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The Streets and StormThe Streets and StormThe Streets and Storm The Streets and Storm 
Drains AssessmentDrains Assessment

Estimates the severity of pollutant accumulation on Estimates the severity of pollutant accumulation on 
d d i hi d id d i hi d iroads and within storm drain systemsroads and within storm drain systems

Assesses large parking areas for storm water retrofit Assesses large parking areas for storm water retrofit 
potentialpotentialpp

Rates the feasibility of four municipal maintenance Rates the feasibility of four municipal maintenance 
strategiesstrategies



If your streets 
look this alook this, a 
different approach 
is needed  
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SSD: Street ConditionsSSD: Street Conditions
OnOn--Street ParkingStreet ParkingRoad TypeRoad Type

Condition of PavementCondition of Pavement
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CulCul--dede--SacsSacs



SSD: Street Conditions, cont.SSD: Street Conditions, cont.

Accumulation in Gutters…Accumulation in Gutters…
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SSD: Storm Drain Inlets & Catch SSD: Storm Drain Inlets & Catch 
BasinsBasins

Current Condition (Wet / Dry)Current Condition (Wet / Dry)Current Condition (Wet / Dry)Current Condition (Wet / Dry)
Condition of Inlet (Clear / Obstructed)Condition of Inlet (Clear / Obstructed)

Litter AccumulationLitter Accumulation
Organics Acc m lationOrganics Acc m lationOrganics AccumulationOrganics Accumulation
Sediment AccumulationSediment Accumulation

Sediment DepthSediment Depth
W t D thW t D thWater DepthWater Depth

Evidence of oil and greaseEvidence of oil and grease
Accessible to vacuum truckAccessible to vacuum truck
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SSD: NonSSD: Non--Residential Parking LotResidential Parking Lot
SizeSize

Lot UtilizationLot Utilization
Pa ement ConditionPa ement ConditionPavement ConditionPavement Condition

Existing STPExisting STP
Retrofit PotentialRetrofit Potential
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SSD: Municipal Pollutant Reduction SSD: Municipal Pollutant Reduction pp
StrategiesStrategies

Degree of Pollutant AccumulationDegree of Pollutant Accumulation

Street SweepingStreet Sweeping
Storm Drain StencilingStorm Drain Stenciling

Catch Basin CleanCatch Basin Clean outsoutsCatch Basin CleanCatch Basin Clean--outsouts
Parking Lot Retrofit PotentialParking Lot Retrofit Potential
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CASE STUDY… WHAT WOULD YOU DO HERE?CASE STUDY… WHAT WOULD YOU DO HERE?



Neighborhood Source Assessment
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Neighborhood Source AssessmentNeighborhood Source Assessment
Assess for each neighborhood:Assess for each neighborhood:
Yards & Lawns Yards & Lawns 
Driveways, Sidewalks & CurbsDriveways, Sidewalks & Curbs
RooftopsRooftops
Common AreasCommon Areas

Also complete:Also complete:
Neighborhood CharacterizationNeighborhood Characterization
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 Initial Assessment & RecommendationsInitial Assessment & Recommendations



Each neighborhood Each neighborhood gg
is different: is different: 
AgeAge
Lot SizeLot Size
Turf and Forest Turf and Forest 

CoverCover
Housekeeping Housekeeping 
Pollution SourcesPollution Sources
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COMMON AREAS
Pet Wastes
St  W t  P tiStorm Water Practices
Stream Buffers
Storm Drains

DRIVEWAYS
C  W hi

YARDS
Fertilization

Car Washing
Hosing/Blowing
Winter Deicing
Fluid Changing

Pesticide Use
Lawn Watering
Landscaping

Fluid Changing

Tree Canopy Cover
Yard Waste
Soil Reclamation
E i  C t l 

ROOFTOPS
Downspout Retrofits
Add/Subtract IC
Household Haz Wastes

Stormwater InstituteCenter for Watershed Protection

Erosion Control 
Septic Systems
Swimming Pools

Household Haz Wastes



What are the 
differences indifferences in 
pollutants 
sourcessources 
between 
neighborhood 
A 

dand 

B?B?
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Delineate the neighborhoods before Delineate the neighborhoods before gg
you head to the field…you head to the field…

Using aerial Using aerial 
photographsphotographsp g pp g p

or street mapsor street maps
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pp



% f l t ith i i ?% f l t ith i i ?

NSA: Yard and LawnNSA: Yard and Lawn
% of lot with impervious cover?% of lot with impervious cover?

% of lot with turf grass?% of lot with turf grass?
% of lot with landscaping?% of lot with landscaping?p gp g

% of lot with bare soil?% of lot with bare soil?
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NSA: Yard & LawnNSA: Yard & Lawn
Proportion of total Proportion of total 

neighborhood turf lawns neighborhood turf lawns 
with the followingwith the following

MediumMedium

with the following with the following 
management status:management status:

LowLow

HighHigh
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NSA: Driveways, Sidewalks & CurbsNSA: Driveways, Sidewalks & Curbs

% of driveways that are impervious?% of driveways that are impervious?

Stormwater InstituteCenter for Watershed Protection

% of driveways that are impervious?% of driveways that are impervious?
Are driveways clean? Stained? Dirty? Breaking up?Are driveways clean? Stained? Dirty? Breaking up?



NSA: Driveways, Sidewalks & CurbsNSA: Driveways, Sidewalks & Curbs
Sidewalks present? One side or both sides?Sidewalks present? One side or both sides?
Spotless? Lawn clippings/ leaves? Irrigation?Spotless? Lawn clippings/ leaves? Irrigation?
Distance from street?Distance from street?
P t t i t l ?P t t i t l ?Pet waste in tree lawn?Pet waste in tree lawn?
Curb and gutter present? Condition?Curb and gutter present? Condition?
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NSA: RooftopsNSA: Rooftops
% Directly Connected?% Directly Connected? % Discharge to Pervious Area?% Discharge to Pervious Area? Room for a Rain Garden?Room for a Rain Garden?% Directly Connected?% Directly Connected? %  Discharge to Pervious Area?%  Discharge to Pervious Area? Room for a Rain Garden?Room for a Rain Garden?
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% Directed  to % Directed  to 
Impervious Surface?Impervious Surface?

% Discharge to Rain % Discharge to Rain 
Barrel?Barrel?



NSA: Common AreasNSA: Common Areas

Designated UseDesignated Use Undesignated UseUndesignated Use

Buffer EncroachmentBuffer Encroachment

Open space present?Open space present?
Pet waste? Dumping?Pet waste? Dumping?
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Yards and LawnsYards and Lawns
Stewardship TechniqueStewardship Technique
Reduced fertilizer use Reduced fertilizer use 
Reduced pesticide useReduced pesticide useReduced pesticide use Reduced pesticide use 

Xeriscaping Xeriscaping 
Natural landscaping Natural landscaping p gp g

Tree planting Tree planting 
Yard waste compostingYard waste composting

E i iE i iErosion repair Erosion repair 
Single lot control Single lot control 

Septic system cleanSeptic system clean--outs outs 

Stormwater InstituteCenter for Watershed Protection

Sept c syste c eaSept c syste c ea outsouts
Safe pool discharge Safe pool discharge 



Driveways, Sidewalks, and Curbs Driveways, Sidewalks, and Curbs 
Stewardship TechniqueStewardship Technique

Safe car washing Safe car washing 
Driveway sweeping Driveway sweeping 
Car fluid recycling Car fluid recycling y gy g
Pet waste pickPet waste pick--up up 
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Rooftops Rooftops 
Stewardship TechniqueStewardship Technique

D t di tiD t di tiDownspout disconnection Downspout disconnection 
or treatment or treatment 
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Common Areas Common Areas 

Stewardship TechniqueStewardship Technique

Pet waste educationPet waste education

Stormwater maintenance Stormwater maintenance 

ReforestationReforestationReforestation Reforestation 

Storm drain stenciling Storm drain stenciling 

St t iSt t iStreetscaping Streetscaping 

Dumping prevention/removalDumping prevention/removal
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What Would You Do Here?What Would You Do Here?
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Emergency ReferralsEmergency Referrals
Bring phone numbers to deal with violations



Mapping USSR DataMapping USSR Datapp gpp g
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Step 1: Pick Your Pollutant of Step 1: Pick Your Pollutant of pp
ConcernConcern
S l t f fi t!S l t f fi t!Select your focus area first!Select your focus area first!

Possible Target Pollutants: Possible Target Pollutants: 
NutrientsNutrientsNutrients Nutrients 
SedimentSediment
Oil & Grease  Oil & Grease  
Trash/debris Trash/debris 
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BacteriaBacteria
ToxinsToxins
RunoffRunoff



Step 2: Link Pollutant to Key Step 2: Link Pollutant to Key p yp y
Subwatershed IndicatorsSubwatershed Indicators
For example, oil & grease For example, oil & grease 
Vehicle fueling and repairVehicle fueling and repair
 Parking lot stainsParking lot stains
 Catchbasin oil sheensCatchbasin oil sheens
 Auto recyclers/storage  Auto recyclers/storage  
 Restaurants   Restaurants   
 Outdoor car maintenanceOutdoor car maintenance

Can you think Can you think 
f th ?f th ?
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of any others?of any others?



Step 3: Locate Specific Source AreasStep 3: Locate Specific Source Areas
Look for these in the subwatershed: Look for these in the subwatershed: 
Hotspot clusters   Hotspot clusters   
High counts of similar operations  High counts of similar operations  
Large facilitiesLarge facilities
Stormwater NPDES permit facilitiesStormwater NPDES permit facilities

HSI & SSD data is counted, mapped and analyzedHSI & SSD data is counted, mapped and analyzed
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Step 4: Identify and Understand Step 4: Identify and Understand p yp y
Priority Outreach TargetsPriority Outreach Targets
Who is engaging in poor practice and why?  Who is engaging in poor practice and why?  
Lack of training? Lack of training? 
Economics?Economics?
 Interference with business operations?Interference with business operations?
 Inconvenient?Inconvenient?
Low wage and hi turnover employees?      Low wage and hi turnover employees?      

What might motivate a minimum wage, What might motivate a minimum wage, 
nonnon--English speaking, seasonal worker to  English speaking, seasonal worker to  
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practice better dumpster management?practice better dumpster management?



Step 5: Develop Overall Source Step 5: Develop Overall Source p pp p
Control StrategyControl Strategy
Choose the right mix of carrots and sticks to Choose the right mix of carrots and sticks to 

change behaviors, based on: change behaviors, based on: 
Receptivity of populationReceptivity of population
Hit rateHit rate
Adoption rateAdoption rate
StartStart--up costup cost
Ongoing costOngoing cost
Expertise neededExpertise needed
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Step 6: Craft a Clear and Simple Step 6: Craft a Clear and Simple p pp p
MessageMessage
Link it to recognized business problem Link it to recognized business problem 
Never presume much awarenessNever presume much awareness
Keep it uncluttered and jargon freeKeep it uncluttered and jargon free
Make it direct, simple, and humorous Make it direct, simple, and humorous 
Package in small, slick, and durable unitsPackage in small, slick, and durable units
Make sure its in the right language  Make sure its in the right language  

Craft a message to auto repair shop employees Craft a message to auto repair shop employees 
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Step 7: Select Most Effective Step 7: Select Most Effective pp
Outreach Techniques Outreach Techniques 
Define size of target population for outreachDefine size of target population for outreach
Estimate number of exposures and timing of Estimate number of exposures and timing of 

the messages the messages 
Choose a mix of outreach techniques to get Choose a mix of outreach techniques to get 

maximum recall (10 to 30%)maximum recall (10 to 30%)

How many exposures do you think are neededHow many exposures do you think are needed
to train car repair shop employees on proper to train car repair shop employees on proper 

practice?practice?
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practice?  practice?  



Step 8: Choose the Mix of Source Step 8: Choose the Mix of Source pp
Control Practices Control Practices 
15 different hotspot pollution 15 different hotspot pollution 

prevention practices prevention practices 
fil d i USRM 8fil d i USRM 8profiled in USRM 8profiled in USRM 8

 DescriptionDescription
 Training targetsTraining targets
 ApplicationApplication
 ImplementationImplementation
 ResourcesResources Profile sheets available Profile sheets available 

i M l 8 d SIi M l 8 d SI
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in Manual 8  and SI in Manual 8  and SI 
website  website  



Step 9: Estimate Source Control Step 9: Estimate Source Control pp
BudgetBudget
How long should the campaign be ( _ years)How long should the campaign be ( _ years)
How much are direct outreach costs How much are direct outreach costs 

(advertising)(advertising)
How much does each source control How much does each source control 

practice cost  practice cost  
What staff costs are needed to administer / What staff costs are needed to administer / 

coordinate the plan  coordinate the plan  
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Step 10: Assemble Partnerships to Step 10: Assemble Partnerships to p pp p
Deliver Outreach PracticesDeliver Outreach Practices
A single person can’t do much A single person can’t do much –– need partners:need partners:
Business groupsBusiness groups
Watershed groupsWatershed groups
Chamber of CommerceChamber of Commerce
Trade associationsTrade associations
Water / sewer utilitiesWater / sewer utilities
State NPDES enforcement agency State NPDES enforcement agency 
Local mediaLocal media Who might be some privateWho might be some private
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g pg p
sector allies to enlist? sector allies to enlist? 



Step 11. Evaluate Progress in Step 11. Evaluate Progress in p gp g
ImplementationImplementation
Need to quantify changes in behavior, and Need to quantify changes in behavior, and 

hopefully, pollutant reductions, through:hopefully, pollutant reductions, through:
Employee surveysEmployee surveys
FollowFollow--up inspectionsup inspections
plan compliance plan compliance 
Site monitoringSite monitoring
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Pollution Prevention ResourcesPollution Prevention Resources
On the SI Web:On the SI Web:
Pollution Prevention Internet ResourcesPollution Prevention Internet Resources
Excerpts from USRM 8: Pollution Source Excerpts from USRM 8: Pollution Source 

Control PracticesControl Practices
Hotspot Site Investigation Field SheetsHotspot Site Investigation Field Sheets
Streets and Storm Drains Assessment Field Streets and Storm Drains Assessment Field 

SheetsSheets
Hotspot Pollution Prevention Practice Profile Hotspot Pollution Prevention Practice Profile 
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SheetsSheets



SPI/SDI Web ResourcesSPI/SDI Web Resources

 Go to CWP’s main webpage: Go to CWP’s main webpage: 
www.cwp.orgwww.cwp.orgwww.cwp.orgwww.cwp.org

 Click link that says “November 2005 SI Click link that says “November 2005 SI 
Attendees” to get to login pageAttendees” to get to login pageAttendees  to get to login pageAttendees  to get to login page

 Login:  Login:  cwpcwp password:  2005SIpassword:  2005SI
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Questions?Questions?Questions?Questions?
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