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Introduction to Introduction to 
Safe Drinking Water Act Safe Drinking Water Act 
and Protecting Drinking and Protecting Drinking 

Water SourcesWater Sources

Office of Ground Water & Drinking WaterOffice of Ground Water & Drinking Water

U.S. Environmental Protection Agency, U.S. Environmental Protection Agency, 
Washington, DCWashington, DC
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Drinking Water Protection 101Drinking Water Protection 101

Roles and Responsibilities under Safe Drinking Roles and Responsibilities under Safe Drinking 
Water Act (SDWA) Water Act (SDWA) 

Public Water SystemsPublic Water Systems

SDWA Programs for Protection of Drinking SDWA Programs for Protection of Drinking 
Water SourcesWater Sources
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EPA’s Water Quality LawsEPA’s Water Quality Laws

Safe Drinking Water Act (SDWA)Safe Drinking Water Act (SDWA)
Standard Setting for Drinking WaterStandard Setting for Drinking Water
Public Water Supply SupervisionPublic Water Supply Supervision
Drinking Water Source ProtectionDrinking Water Source Protection

Sole Source Aquifer ProgramSole Source Aquifer Program
Wellhead Protection ProgramWellhead Protection Program
Source Water Assessment ProgramSource Water Assessment Program

Underground Injection ControlUnderground Injection Control

Clean Water Act (CWA)Clean Water Act (CWA)
Water Quality Standards Water Quality Standards 
Discharge PermitsDischarge Permits
Waste Water Treatment Waste Water Treatment 
Wetlands/ Non Point SourceWetlands/ Non Point Source
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Standards & Treatment

User -- Information

SDWA’sSDWA’s Multiple Barrier Approach to Multiple Barrier Approach to 
Public Health ProtectionPublic Health Protection

Prevention

Distribution System

Goal:  Protect Current & Future 
Sources of Drinking Water
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Roles & Responsibilities Under Roles & Responsibilities Under 
SDWASDWA

EPA sets healthEPA sets health--based drinking based drinking 
water standardswater standards

Public water systems are the Public water systems are the 
regulated entityregulated entity

Costs of compliance are passed Costs of compliance are passed 
through to consumersthrough to consumers

States implement and enforce States implement and enforce 
standardsstandards
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Maximum Contaminant Levels or
Treatment Techniques 
for more than 90 of the following:

• Chemicals

• Radionuclides

• Microbiologicals

• Disinfectants and    
disinfection by-products

www.epa.gov/safewater/standards.html

EPAEPA Sets HealthSets Health--based Drinking Water based Drinking Water 
StandardsStandards
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No Formal Definition of No Formal Definition of 
“Emerging Contaminants” “Emerging Contaminants” 

Initial Standard Setting

Review of Existing Standards

Contaminant Contaminant 
Candidate List Candidate List 

ProcessProcess

CCL Regulatory 
Determination 

Process

Six Year Review Process

Unregulated

Regulated

Unreg
ulat

ed



9

9

States Implement and Enforce Standards

EPA support for State drinking water programs
The Public Water Supply Supervision Grant Program 

($100M/yr for 1997 - 2003)

Training/technical assistance and data systems

Safe Drinking Water State Revolving Fund

Enforcement Support

Public Water Supply Supervision (PWSS) Programs
States with primacy (legal authority and capacity) implement 
drinking water program

For each new regulation, States must receive primacy authority -
must adopt standards  “at least as stringent” as federal standards

49 States have primacy (WY, DC do not)



10

10

Public Water Systems 
are the Regulated Entities
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SDWA Protects Consumers Using Public Water SDWA Protects Consumers Using Public Water 
Systems Systems 

Types of Water SystemsTypes of Water Systems

Private Household Wells Private Household Wells –– not regulatednot regulated

Public Water Systems (PWS’s)Public Water Systems (PWS’s)
Serve 15 connections or 25 people per day at Serve 15 connections or 25 people per day at 
least 60 days per yearleast 60 days per year

PWS’sPWS’s Include:Include:
Community Water SystemsCommunity Water Systems

Serving yearServing year--round residents round residents 
NonNon--Community Water Systems Community Water Systems 

Non TransientNon Transient ---- serves 25 of same serves 25 of same 
persons for 6 months/year (e.g., some persons for 6 months/year (e.g., some 
schools, hospitals)schools, hospitals)
Transient Transient ---- serves 25 persons/day for serves 25 persons/day for 
60 days/year  (e.g., highway rest stops, 60 days/year  (e.g., highway rest stops, 
restaurants)restaurants)

85,278

19,048

52,349

7M
13M

264M

157,000 Public Water Systems

Population Served

Source: SDWIS Feds 2006
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Most People Receive Drinking Water from Large Most People Receive Drinking Water from Large 
Community Water SystemsCommunity Water Systems

Demographics of Community Water SystemsDemographics of Community Water Systems

Population served by system size

23%

77%

Systems >10,000)
Systems<10,000

(233 Million)

(68 Million)

<100
55%101-500

27%

3300-10k
3%

>10k
3%

501-3300
12%

Size Distribution of Community Water Systems

……yet most community water systems are small (84 %)yet most community water systems are small (84 %)

> 3,300  people served> 3,300  people servedSource: SDWIS Fed: 2006
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Most of the US Population Receives Most of the US Population Receives 
Drinking Water from Surface WatersDrinking Water from Surface Waters

Population Served by Drinking Water Source Distribution of Community Water Systems  
by Source Water

34%

66%

Ground Water Surface Water

……but most small systems use ground waterbut most small systems use ground water

(200 
million)

(101 
million)

Population Served
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Drinking Water Supply TermsDrinking Water Supply Terms
Public water supply Public water supply –– More than 15 connections or 25 peopleMore than 15 connections or 25 people

Community water supply Community water supply –– year round residential populationsyear round residential populations
Non community water system Non community water system 

Non transient:  since 1986 Non transient:  since 1986 –– regulated like CWSregulated like CWS
Transient:  minimum regulation (microbes and nitrate) Transient:  minimum regulation (microbes and nitrate) 

Can be privately or publicly ownedCan be privately or publicly owned
Gotham City and Joe’s Trailer Park:  public water systemsGotham City and Joe’s Trailer Park:  public water systems
USA Water Inc: privately owned,  for profit, community water sysUSA Water Inc: privately owned,  for profit, community water systemtem
Hometown, Ohio: municipally owned, community water systemHometown, Ohio: municipally owned, community water system
Maple City Park: municipally owned,  nonMaple City Park: municipally owned,  non--community water systemcommunity water system
Lake Country Fishing Camp: privately owned, nonLake Country Fishing Camp: privately owned, non--community water systemcommunity water system
Lobster Harbor Regional  Water District :  Public special authorLobster Harbor Regional  Water District :  Public special authority serving four ity serving four 
communities communities 

PWS own and manage treatment and distribution systemsPWS own and manage treatment and distribution systems
Source water areas may be controlled by ordinance or ownershipSource water areas may be controlled by ordinance or ownership

Wellhead area:   area around a drinking water well (groundwater)Wellhead area:   area around a drinking water well (groundwater)
Watershed source area :  watershed above a drinking water intakeWatershed source area :  watershed above a drinking water intake

State Drinking Water Programs / Clean Water Programs: may not beState Drinking Water Programs / Clean Water Programs: may not be in same agencyin same agency
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National Drinking Water Source National Drinking Water Source 
Protection Programs Protection Programs 
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EPA  Drinking Water Protection Programs EPA  Drinking Water Protection Programs 
under SDWAunder SDWA

Sole Source Aquifer Program (1974)Sole Source Aquifer Program (1974)
Aquifers providing at least 50% of drinking water, with no otherAquifers providing at least 50% of drinking water, with no other sourcesource
Any person or party can petition designationAny person or party can petition designation
Designation requires EPA review of Federally funded projectsDesignation requires EPA review of Federally funded projects
75 designated aquifers75 designated aquifers

Most designated in 1980’s; with new designations in WA and NJMost designated in 1980’s; with new designations in WA and NJ

Wellhead Protection Program  (WHPP) (1986)Wellhead Protection Program  (WHPP) (1986)
Section 1428, requires assessment and protection for Section 1428, requires assessment and protection for CWSsCWSs
All States have EPA approved WHPP programsAll States have EPA approved WHPP programs
Some States have mandatory WHP for community water systems (MN, Some States have mandatory WHP for community water systems (MN, IN)IN)
Some States have voluntary WHP (MI, IA) Some States have voluntary WHP (MI, IA) 
Most incorporated WHP into Source Water Assessment Program (SWAPMost incorporated WHP into Source Water Assessment Program (SWAP) ) 
after 1996after 1996
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EPA Source Water Programs under SDWAEPA Source Water Programs under SDWA

Underground Injection Control (1974)Underground Injection Control (1974)
Regulates Regulates construction and operation of disposal wells (a well is deeper construction and operation of disposal wells (a well is deeper 
than it is wide)than it is wide)
Five classes of wellsFive classes of wells

I I -- IV includes permitted oil and gas and hazardous waste,   IV includes permitted oil and gas and hazardous waste,   
Class V Class V –– shallow and low tech, over 600,000 shallow and low tech, over 600,000 

Class V well fundamentalsClass V well fundamentals
1999 rule bans large capacity cesspools/septic tanks, and dispos1999 rule bans large capacity cesspools/septic tanks, and disposal al 
wells at motor vehicle facilities in drinking water protection awells at motor vehicle facilities in drinking water protection areasreas
Owners of shallow disposal wells permitted by ruleOwners of shallow disposal wells permitted by rule
Inventory and proper operation in source water areas is criticalInventory and proper operation in source water areas is critical
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Source Water Assessment & Protection Source Water Assessment & Protection 
ProgramProgram

(SDWA Section 1453)(SDWA Section 1453)

Purpose: comprehensive assessment / prioritization of potential Purpose: comprehensive assessment / prioritization of potential threats threats 
for every PWSfor every PWS

52,000 community water systems52,000 community water systems
105,000 non community water systems105,000 non community water systems

All States developed programs for  EPA approval All States developed programs for  EPA approval 
Required extensive public involvement in program designRequired extensive public involvement in program design
Built upon existing wellhead and watershed effortsBuilt upon existing wellhead and watershed efforts
Funded through Drinking Water State Revolving FundFunded through Drinking Water State Revolving Fund
Diversity from State to State / system type by system typeDiversity from State to State / system type by system type

Protection activities,  based on assessment findings,  not requiProtection activities,  based on assessment findings,  not required by  red by  
SDWA  SDWA  ---- most effective when implemented locallymost effective when implemented locally
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What is a Source Water What is a Source Water 
Assessment?Assessment?

Public distribution of findings

Delineation

Contamination source inventory

Susceptibility analysis



20

20

Source Water AssessmentsSource Water Assessments

Delineation:Delineation: the land area that could contribute water and pollutants to ththe land area that could contribute water and pollutants to the e 
water supply water supply 

Can be segmented into critical areas for more intensive attentioCan be segmented into critical areas for more intensive attention n 
Ground water area based on underground flowGround water area based on underground flow
Results in a map Results in a map –– many States have GIS many States have GIS 

Inventory:Inventory: Location of significant potential sources of contaminationLocation of significant potential sources of contamination
Point sources, land usePoint sources, land use
Available data, some field verificationAvailable data, some field verification

SusceptibilitySusceptibility:  Relative risk of the water system to contamination:  Relative risk of the water system to contamination
HydrogeologyHydrogeology
Type and location of potential sources Type and location of potential sources 
Intake or well location / integrity Intake or well location / integrity 

Public AvailabilityPublic Availability:  Summaries, internet posting, upon request:  Summaries, internet posting, upon request
Minimum requirement is summary and availability information in yMinimum requirement is summary and availability information in yearly early 
consumer confidence reports (CCR) consumer confidence reports (CCR) 
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SWPA Delineations for Surface WaterSWPA Delineations for Surface Water--
Based SystemsBased Systems
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SWPA Delineations for Ground WaterSWPA Delineations for Ground Water--
Based SystemsBased Systems

Delineation of a Wellhead Protection Area

10 year time 
of travel wells

2 year time 
of travel

22
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What Do Assessments Look LikeWhat Do Assessments Look Like

D

S
I

P

Four Basic Required ElementsFour Basic Required Elements

DDelineationelineation, , IInventorynventory, , SSusceptibilityusceptibility,, PPublic Availabilityublic Availability
States could mix and match these elementsStates could mix and match these elements e.g., withe.g., with

Reliance of existing data vs. developing new dataReliance of existing data vs. developing new data
Different approaches based on system sizeDifferent approaches based on system size
Different approaches based on geologic vulnerabilityDifferent approaches based on geologic vulnerability

S

S

D
P

I

State 1

State 2

S

D
D

Diversity from System to System / State to State

P



24

24

Consumer Confidence Reports (CCR)Consumer Confidence Reports (CCR)

Required yearly reports from community water systems to Required yearly reports from community water systems to 
consumersconsumers

Level (or range of levels) of any contaminant found in local driLevel (or range of levels) of any contaminant found in local drinking water, nking water, 
as well as EPA's healthas well as EPA's health--based standard for comparisonbased standard for comparison
Information about  any violations of drinking water ruleInformation about  any violations of drinking water rule
Educational information e.g. cryptosporidium, possible sources oEducational information e.g. cryptosporidium, possible sources of f 
contamination, information resourcescontamination, information resources

Source water informationSource water information
Types of contamination that can be in drinking waterTypes of contamination that can be in drinking water
Lake, river, aquifer, or other source of drinking waterLake, river, aquifer, or other source of drinking water
Summary of the susceptibility of the system to contaminationSummary of the susceptibility of the system to contamination
Instructions for getting  a copy of the system’s assessmentInstructions for getting  a copy of the system’s assessment

CCRsCCRs are an opportunity for utilities to highlight drinking are an opportunity for utilities to highlight drinking 
water protection accomplishmentswater protection accomplishments
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Source Water Protection Source Water Protection 
TodayToday

Source Water Assessments Source Water Assessments 
Completed by States: 95%Completed by States: 95%

Source Water Assessments Source Water Assessments 
Completed by Tribes: 62%Completed by Tribes: 62%

Initial Implementation of Initial Implementation of 
SWP: 36%SWP: 36%

Substantial Implementation Substantial Implementation 
of SWP: 20%of SWP: 20%

0

20

40

60

80

100

Completed Assessments 
and Implementation

% of
States

% Public
Served

States  Tribes  Initial  SubstantialSource: State reporting 2005
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Moving from Assessment to Moving from Assessment to 
Protection Protection 

Assessments are available:Assessments are available:
From State drinking water programsFrom State drinking water programs
From public water systemsFrom public water systems
Information about availability in yearly consumer confidence Information about availability in yearly consumer confidence 
reportreport

Assessments can jumpstart local protection efforts:Assessments can jumpstart local protection efforts:
Watershed wide protection Watershed wide protection 
Ground water protectionGround water protection
Utility / community level projectsUtility / community level projects
Targeting priorities (inspections, further assessment, public Targeting priorities (inspections, further assessment, public 
awareness, clean up, funding) awareness, clean up, funding) 

ChallengesChallenges
Implementation of protection is not requiredImplementation of protection is not required
Difficult to gauge progressDifficult to gauge progress
Growing demand for water / land areasGrowing demand for water / land areas
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National Source Water Priorities National Source Water Priorities 

Building  Partnerships and Leveraging ResourcesBuilding  Partnerships and Leveraging Resources
National Source Water Protection CollaborativeNational Source Water Protection Collaborative
Integration: CWA, UST, CERCLA, etcIntegration: CWA, UST, CERCLA, etc
Source Water Grants (NRWA, ASDWA, GWPC, etc) Source Water Grants (NRWA, ASDWA, GWPC, etc) 
State Revolving Funds (DWSRF and CWSRF)State Revolving Funds (DWSRF and CWSRF)

Addressing Priority ContaminationAddressing Priority Contamination
Identify most threatening sourcesIdentify most threatening sources
Combine resources where States share prioritiesCombine resources where States share priorities

Maintaining  Safe and Sustainable Drinking Water Maintaining  Safe and Sustainable Drinking Water 
SuppliesSupplies
EPA AgencyEPA Agency--level initiative:  Sustainable Water Infrastructurelevel initiative:  Sustainable Water Infrastructure

Preserve sources of drinking waterPreserve sources of drinking water
Consider water quantityConsider water quantity
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ResourcesResources

Website   Website   www.epa.gov/safewater/sourcewaterwww.epa.gov/safewater/sourcewater
State specific contacts and websitesState specific contacts and websites
Searchable case study engineSearchable case study engine
Sign up for EPA source water emailsSign up for EPA source water emails
Source water resources from EPA and other organizations e.g. Source water resources from EPA and other organizations e.g. 

Updating and Enhancing Local Assessments (EPA)Updating and Enhancing Local Assessments (EPA)
Funding for Source Water Activities (EPA) Funding for Source Water Activities (EPA) 
Smart Growth and Water Resources (EPA)Smart Growth and Water Resources (EPA)
Source Protection Handbook (Trust for Public Lands)Source Protection Handbook (Trust for Public Lands)
Source Water Protection for Municipalities (New England InterstaSource Water Protection for Municipalities (New England Interstate) te) 

Training    Training    
http://http://www.epa.gov/safewater/dwa/electronic/ematerials.htmlwww.epa.gov/safewater/dwa/electronic/ematerials.html
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QUESTIONS?QUESTIONS?
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Integrating Drinking Water into Integrating Drinking Water into 
Watershed Protection:Watershed Protection:

Oregon’s ApproachOregon’s Approach

Sheree Stewart 
Drinking Water Protection Coordinator
Oregon Department of Environmental Quality
Portland, Oregon
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DHS and DEQ contact PWS;
GPS intake or well and request PWS 

assistance

Drinking Water Protection Process 
for Public Water Systems (PWS)

DELINEATION of the source area 
or “Drinking Water Protection Area”

Determine Sensitivity

INVENTORY for “Potential Sources 
of Contamination” per guidance

Determine SUSCEPTIBILITY
to contamination

Sensitivity + Potential Contaminants 
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Activate community stakeholders,
gather input, select a few 

strategies for protecting 
the source area 

OPTIONAL: Consider writing a 
Drinking Water Protection Plan and 

gaining certification from DEQ

IMPLEMENT the 
strategies to prevent 

contamination 
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ASSESSMENT REPORT
Sent to PWS
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Oregon’s Public Water Systems Receiving Oregon’s Public Water Systems Receiving 
Source Water AssessmentsSource Water Assessments

Surface water Surface water -- 142142 systems systems 

Ground water Ground water -- 948948 systems (community & systems (community & nontransientnontransient
noncommunity, i.e., schools and workplaces)noncommunity, i.e., schools and workplaces)

Total full assessments Total full assessments –– 10901090 systemssystems

Transient noncommunity systems (motels, campgrounds, Transient noncommunity systems (motels, campgrounds, 
etc.) etc.) -- 10401040

Addn 1452 TNCs

Access database –powerful tool, data is readily accessible
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Procedure for Mapping Surface Water Procedure for Mapping Surface Water 
Source AreaSource Area

Used Geographic Information System toolsUsed Geographic Information System tools

Based on topography Based on topography 

Delineation of the boundaries of the watershed Delineation of the boundaries of the watershed 
above intake, based on 5above intake, based on 5thth--field Oregon Subfield Oregon Sub--Basins Basins 

Identification of consistent “sensitive areas” in each Identification of consistent “sensitive areas” in each 
watershedwatershed
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Example Source Area Example Source Area 
for Surface Water Intakefor Surface Water Intake
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City of Grants Pass

Drinking Water Protection 
Area and Drinking Water 
Intake- Surface Water

Legend

4100342_Grants_Pass_SW_intake35
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Sensitive Areas Within Watersheds Used Sensitive Areas Within Watersheds Used 
for Drinking Waterfor Drinking Water

What are sensitive areas ?What are sensitive areas ?
Mapped areas where the potential of a contaminant reaching Mapped areas where the potential of a contaminant reaching 
the source is higher, due to natural conditions or proximitythe source is higher, due to natural conditions or proximity

Sensitive areas for watersheds include:Sensitive areas for watersheds include:
Setbacks: 1000’ from centerline of water body, includes all Setbacks: 1000’ from centerline of water body, includes all 
perennial streams  perennial streams  

High soil erosion potential  (NRCS)High soil erosion potential  (NRCS)

High permeability soils (High permeability soils (alluvialsalluvials mapped by USGS)mapped by USGS)

High runoff potential (Class D soils)High runoff potential (Class D soils)

Landslide hazard areasLandslide hazard areas
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Oregon Drinking Water Source Areas Oregon Drinking Water Source Areas 
for Surface Water Intakesfor Surface Water Intakes
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What We’ve Learned from Surface Water What We’ve Learned from Surface Water 
AssessmentsAssessments

Many of the surface water watersheds include Many of the surface water watersheds include 
multiple public water systemsmultiple public water systems

Surface water watersheds contain many different Surface water watersheds contain many different 
stakeholders, land usesstakeholders, land uses

Headwaters of most municipal watersheds are in Headwaters of most municipal watersheds are in 
forested land; lower portions primarily agriculture forested land; lower portions primarily agriculture 
and some urbanand some urban
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What We’ve Learned from Surface Water What We’ve Learned from Surface Water 
AssessmentsAssessments

Approximate percentages of land uses within the Approximate percentages of land uses within the 
surface water watershedssurface water watersheds

US Forest Service US Forest Service 37%37%

BLMBLM 11%11%

Commercial timberCommercial timber 22%22%

Private, agric, municipalPrivate, agric, municipal 25%  25%  
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Example Source Area for Ground Example Source Area for Ground 
Water WellsWater Wells
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Oregon Drinking Water Source Areas Oregon Drinking Water Source Areas 
for Ground Water Wellsfor Ground Water Wells
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Oregon’s SWA Inventory ResultsOregon’s SWA Inventory Results
Groundwater Systems Groundwater Systems 

Top 5 Highest Potential Risks in 2Top 5 Highest Potential Risks in 2--yr travel time yr travel time 

High Density Housing (>1 / .5 acre)High Density Housing (>1 / .5 acre)
Sewer lines within 2Sewer lines within 2--year TOTyear TOT
Storm water, HHW, fertilizers, pesticidesStorm water, HHW, fertilizers, pesticides

Highways Highways –– Heavy UseHeavy Use
Petroleum, chemicals, herbicidesPetroleum, chemicals, herbicides

Large Capacity Septic SystemsLarge Capacity Septic Systems
Microbials, nitrate Microbials, nitrate 

Sewer Lines Sewer Lines ––Close ProximityClose Proximity
Fertilizers / nitrates, pesticidesFertilizers / nitrates, pesticides

Above Ground TanksAbove Ground Tanks
Petroleum, chemicalsPetroleum, chemicals
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Oregon’s SWA Inventory ResultsOregon’s SWA Inventory Results
Surface Water SystemsSurface Water Systems

Top 5 Highest Potential Risks in Sensitive AreasTop 5 Highest Potential Risks in Sensitive Areas

Harvested Forests Harvested Forests 
Sediments, pesticides, fertilizersSediments, pesticides, fertilizers

Crops Crops –– IrrigatedIrrigated
Fertilizers, pesticides, sedimentsFertilizers, pesticides, sediments

Grazing Animals (>5 large /acre)Grazing Animals (>5 large /acre)
Nitrates, bacteria, sedimentsNitrates, bacteria, sediments

Above Ground TanksAbove Ground Tanks
Petroleum, chemicalsPetroleum, chemicals

Highways Highways –– Stream CrossingsStream Crossings
Chemicals, petroleumChemicals, petroleum
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Converging IssuesConverging Issues

Pharmaceuticals in Oregon watersPharmaceuticals in Oregon waters
USGS dataUSGS data
Treatment effectiveness?Treatment effectiveness?

Pesticides in Oregon watersPesticides in Oregon waters
USGS data USGS data –– agricultural contributionsagricultural contributions
Focused collection events, educationFocused collection events, education
New monitoring plan underwayNew monitoring plan underway

Other WQ programs Other WQ programs 
TMDL, Oregon Plan, new standardsTMDL, Oregon Plan, new standards
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Not engaging all the players by regulations!!!!
Classic example 
Reporting threshold for TCE 7 gallons
I gallon = 292 Million gallons of drinking water at limit

HHW big issue!!!!
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Oregon Drinking Water Protection Oregon Drinking Water Protection 
OpportunitiesOpportunities

Assessment Reports provide a tremendous amount of Assessment Reports provide a tremendous amount of 
information to each communityinformation to each community

Can be used to set local priorities for Oregon’s land use Can be used to set local priorities for Oregon’s land use 
planning planning 

Example county packetExample county packet

GIS and database resources are already being used by other GIS and database resources are already being used by other 
agencies/organizationsagencies/organizations

Other DEQ programs, Counties, Cities, USFS, BLM, ODOT, Other DEQ programs, Counties, Cities, USFS, BLM, ODOT, 
OERS, DLCD, ODF, ODA, othersOERS, DLCD, ODF, ODA, others
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Important Elements of Protecting Important Elements of Protecting 
Drinking Water Source AreasDrinking Water Source Areas

Consider all components of water cycle: emphasize need to Consider all components of water cycle: emphasize need to 
include groundwaterinclude groundwater

Include reduction of risk of lossInclude reduction of risk of loss

Water quality improvements = immediate fixes + longWater quality improvements = immediate fixes + long--term term 
protectionprotection

Balance responsibilities in protection areaBalance responsibilities in protection area
Many small changes vs. few major changes Many small changes vs. few major changes 

Student answers to question…
What would you do to prevent WQ contamination on your land if you drank the water that 
ran off your property????

Is this the key to motivate action?
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Examples of Voluntary Examples of Voluntary 
Risk Reduction ActivitiesRisk Reduction Activities

ResidentialResidential
Household hazardous waste collectionHousehold hazardous waste collection
Improved septic system maintenanceImproved septic system maintenance

Commercial / IndustrialCommercial / Industrial
Pollution prevention technical assistancePollution prevention technical assistance
Mentoring & partnershipsMentoring & partnerships

AgriculturalAgricultural
Improved irrigation practicesImproved irrigation practices
Improved nutrient/pesticide practicesImproved nutrient/pesticide practices

ForestryForestry
Improved pesticide practicesImproved pesticide practices
Reduce sediment loading Reduce sediment loading 

Reduce road densities / increase stream buffersReduce road densities / increase stream buffers
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Typical Coastal System Typical Coastal System 
Drinking Water IntakeDrinking Water Intake
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Example Components of a Recent  Example Components of a Recent  
DW Protection PlanDW Protection Plan

Debris cleanup and regular inspectionDebris cleanup and regular inspection

Installation of gate to restrict accessInstallation of gate to restrict access

Potential designation of certification under Potential designation of certification under Forest Forest 
Stewardship CouncilStewardship Council

Engage private ownersEngage private owners

Install signs for hikers, bikersInstall signs for hikers, bikers

Delay sensitive area harvest and seek grants to avoid ground Delay sensitive area harvest and seek grants to avoid ground 
disturbancedisturbance
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Oregon Drinking Water Protection Oregon Drinking Water Protection 
ChallengesChallenges

Most communities/water systems don’t have jurisdiction over Most communities/water systems don’t have jurisdiction over 
their source areatheir source area

Community water systems’ reluctance:Community water systems’ reluctance:
to discuss risks with consumers to discuss risks with consumers 
to take the time to do the protection planningto take the time to do the protection planning

Common misconceptionsCommon misconceptions
required water testing /MCL limits are enough required water testing /MCL limits are enough 
area immediately adjacent to well or intake is all that area immediately adjacent to well or intake is all that 
mattersmatters
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Oregon Drinking Water Protection ChallengesOregon Drinking Water Protection Challenges

Lack of data to motivate changeLack of data to motivate change
no data, no reason for concern (?)no data, no reason for concern (?)

Inconsistent state agency prioritiesInconsistent state agency priorities
rules and assistance not focused on WQ/DWrules and assistance not focused on WQ/DW

Oregon Dept. of AgricultureOregon Dept. of Agriculture
Oregon Dept. of ForestryOregon Dept. of Forestry

Lack of data to assess true risksLack of data to assess true risks
no synergistic effects informationno synergistic effects information
data gapsdata gaps

62 pesticides identified in recent study62 pesticides identified in recent study
Current drinking water supply for 127,500 people Current drinking water supply for 127,500 people 
15 of these pesticides are monitored for every 3 years15 of these pesticides are monitored for every 3 years
Exposure issues ???Exposure issues ???
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High PrioritiesHigh Priorities
Determined by Assessment ResultsDetermined by Assessment Results

3333 Discharges for municipal wastewater treatment plants Discharges for municipal wastewater treatment plants 
upstream of intakesupstream of intakes

--pharmaceuticals and personal care productspharmaceuticals and personal care products

66 Reservoirs with human contact recreationReservoirs with human contact recreation
--fuels and microbial risksfuels and microbial risks

171 171 Leaking underground storage tanks in sensitive areasLeaking underground storage tanks in sensitive areas
--99 of these within 299 of these within 2--year timeyear time--ofof--travel for GW wellstravel for GW wells

211 (32%)211 (32%) Community systems are highly sensitive and Community systems are highly sensitive and 
have have coliformcoliform sources within 2sources within 2--year timeyear time--ofof--traveltravel
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New Directions New Directions --
Using Assessment Results in OregonUsing Assessment Results in Oregon

DEQ Toxics Monitoring plan additionDEQ Toxics Monitoring plan addition
GOAL: to determine priorities GOAL: to determine priorities based on databased on data
Link to public health goals in all agenciesLink to public health goals in all agencies
Significant data gapsSignificant data gaps

ambient monitoring ambient monitoring 
DW regulations DW regulations 
CWA/SDWA 37 parameters in commonCWA/SDWA 37 parameters in common

Determining priorities Determining priorities 
susceptibility data susceptibility data 
density of potential contamination sourcesdensity of potential contamination sources

Identify variety of sources to sampleIdentify variety of sources to sample

Upstream of SW intakes and raw water at wellsUpstream of SW intakes and raw water at wells
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New Directions New Directions --
Using Assessment Results in OregonUsing Assessment Results in Oregon

USGS and PWS data as a basis for technical assistance and USGS and PWS data as a basis for technical assistance and 
activitiesactivities

DEQ Laboratory partnershipsDEQ Laboratory partnerships

example: Clackamas Riverexample: Clackamas River

USGS NAWQA reportsUSGS NAWQA reports

2006 report: DDT, 2006 report: DDT, AtrazineAtrazine, 2,4, 2,4--D in WillametteD in Willamette

PWS data collection (large systems only)PWS data collection (large systems only)

example: Eugene / McKenzie Riverexample: Eugene / McKenzie River
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Example of PWS Work:Example of PWS Work:
Eugene Eugene –– McKenzie RiverMcKenzie River

EWEB research and monitoringEWEB research and monitoring-- EXCELLENT!!!!EXCELLENT!!!!

High risk priorities High risk priorities 
stormwater/runoff stormwater/runoff 
agricultural uses agricultural uses 
forest management forest management 
hazmat transport (27 trucks /day)hazmat transport (27 trucks /day)

Storm event monitoring Storm event monitoring 
bacteria hotspot sourcesbacteria hotspot sources

Pesticide monitoring in McKenzie and tributariesPesticide monitoring in McKenzie and tributaries
forestry forestry –– 90% of watershed by area90% of watershed by area

75,000 pounds per year of pesticides75,000 pounds per year of pesticides
agriculture agriculture –– small %, but near intakesmall %, but near intake

6,000 pounds per year of pesticides6,000 pounds per year of pesticides
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Example of MultiExample of Multi--Agency Work:Agency Work:
Clackamas River Clackamas River 

Pesticide Reduction PilotPesticide Reduction Pilot
Linked pesticide application data with priority stream Linked pesticide application data with priority stream 
reachesreaches

DEQ lab developed collaborative partnerships with DEQ lab developed collaborative partnerships with 
local communities, SWCD, Dept Ag, etc.local communities, SWCD, Dept Ag, etc.

Conducted extensive samplingConducted extensive sampling

Used data to support and encourage voluntary BMP Used data to support and encourage voluntary BMP 
changeschanges

Legacy pesticide collection events: Legacy pesticide collection events: 
SIGNIFICANT success removing highSIGNIFICANT success removing high--risk risk 

pesticidespesticides
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New Directions New Directions --
Using Assessment Results in OregonUsing Assessment Results in Oregon

Reviewing permit conditions/actionsReviewing permit conditions/actions

NPDES and WPCF permit coordinators  discussing NPDES and WPCF permit coordinators  discussing 
how to bring drinking water issues into the individual how to bring drinking water issues into the individual 
permit processespermit processes

33 domestic NPDES discharges upstream 33 domestic NPDES discharges upstream ––
population potentially affected: 304,598population potentially affected: 304,598

25 WPCF/NPDES/General from industry25 WPCF/NPDES/General from industry

PWS intakes not usually indicated through PWS intakes not usually indicated through 
applications and limits in permitsapplications and limits in permits
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New DirectionsNew Directions --
Using Assessment Results in OregonUsing Assessment Results in Oregon

SDWA grant opportunitiesSDWA grant opportunities

$20,000 per PWS, per year, maximum$20,000 per PWS, per year, maximum

Selection based on risks, reduction, etc.Selection based on risks, reduction, etc.

Examples of eligible projectsExamples of eligible projects
Water recycling / conservationWater recycling / conservation
Pollution prevention outreach or workshopsPollution prevention outreach or workshops
BMP education / implementationBMP education / implementation
Installation of signs / fencesInstallation of signs / fences
purchase of land easements or bufferspurchase of land easements or buffers
Secondary containment for highSecondary containment for high--risk aboverisk above--ground tanksground tanks
Closure of abandoned wellsClosure of abandoned wells
Development of an OrdinanceDevelopment of an Ordinance
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Oregon Drinking Water Protection Oregon Drinking Water Protection 

Next StepsNext Steps
Encourage regional strategy developmentEncourage regional strategy development

large system with embedded small systemslarge system with embedded small systems

Develop strategy to address 5Develop strategy to address 5--10 highest risks for 10 highest risks for 
groundwater and surface watergroundwater and surface water

ex: spill response grants, homeowner outreachex: spill response grants, homeowner outreach

Continue to integrate with Clean Water Act work, Continue to integrate with Clean Water Act work, 
BLM/FS planning, DHS Sanitary Surveys, and DEQ BLM/FS planning, DHS Sanitary Surveys, and DEQ 
watershed approachwatershed approach

Adapt and evolveAdapt and evolve
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A Healthy Watershed Means Healthy A Healthy Watershed Means Healthy 
Drinking WaterDrinking Water
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QUESTIONS ???QUESTIONS ???
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Be Sure to Check Out our January 17Be Sure to Check Out our January 17thth Webcast On:Webcast On:

Not that NEMO!

Nonpoint Education for 

Municipal Officials
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Christopher S. Crockett, Ph.D., P.E.Christopher S. Crockett, Ph.D., P.E.

Philadelphia Water DepartmentPhiladelphia Water Department

Office of WatershedsOffice of Watersheds

Philadelphia Water Department:Philadelphia Water Department:
Source Water PerspectivesSource Water Perspectives
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PWD’s Source Water ProgramPWD’s Source Water Program
Established 1999Established 1999

Charged with looking outward to identify threats and protectionsCharged with looking outward to identify threats and protections
priorities for priorities for PWDsPWDs water supplieswater supplies

Drivers Drivers 
Source Water Assessments & CCR requirementsSource Water Assessments & CCR requirements
LT2 Enhanced Surface Water Treatment RuleLT2 Enhanced Surface Water Treatment Rule
Continuous public relations challengesContinuous public relations challenges
Integration with stormwater and CSO watershed initiativesIntegration with stormwater and CSO watershed initiatives

Industry trend toward Source Water ProtectionIndustry trend toward Source Water Protection
degrading source water qualitydegrading source water quality
higher finished water quality standardshigher finished water quality standards
emerging contaminantsemerging contaminants
regulatory initiativesregulatory initiatives
multimulti--barrier approach barrier approach 
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PWD’s Source Water ProgramPWD’s Source Water Program

PWDsPWDs three three WTPsWTPs are at the are at the 
bottom of two very large, diverse bottom of two very large, diverse 
and highly developed watershedsand highly developed watersheds

Source Water Protection is a Source Water Protection is a 
daunting task in such large daunting task in such large 
watersheds where we don’t have watersheds where we don’t have 
ownership of the water resourcesownership of the water resources

Key to a successful Source Water Key to a successful Source Water 
Protection Program is a watershed Protection Program is a watershed 
approach fueled by partnerships approach fueled by partnerships 
and collaborationand collaboration

A regional Source Water Protection A regional Source Water Protection 
Plan (SWPP) for the Schuylkill Plan (SWPP) for the Schuylkill 
River is one component of such a River is one component of such a 
programprogram
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Philadelphia’s Incentives Philadelphia’s Incentives 
For Source Water ProtectionFor Source Water Protection

Financial Financial –– avoid ozone/UV avoid ozone/UV –– big $$$big $$$

Public Relations Public Relations –– reporters always asking questions reporters always asking questions 
and need to be preparedand need to be prepared

Operational Operational –– algal impacts on filters and taste and algal impacts on filters and taste and 
odorodor

Safety/Sustainability Safety/Sustainability –– major spills/accidents and major spills/accidents and 
terrorism concernsterrorism concerns

MultipleMultiple
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What’s Your Incentive For SWP?What’s Your Incentive For SWP?

FinancialFinancial

Public RelationsPublic Relations

OperationalOperational

Safety/SustainabilitySafety/Sustainability

MultipleMultiple

*   A sustainable and strong SWP Program should *   A sustainable and strong SWP Program should 
have clear examples of all of these incentives.have clear examples of all of these incentives.
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Steps to Building Steps to Building PWD’sPWD’s Current Current 
SWP ProgramSWP Program

Step 1Step 1 –– Start with small building block projects to establish Start with small building block projects to establish 
experience & legitimacy and demonstrate value of SWPexperience & legitimacy and demonstrate value of SWP

Step 2Step 2 –– Obtain recognition and buy in by peers, Obtain recognition and buy in by peers, 
community, and regulatory agencies (awards, etc.) to help community, and regulatory agencies (awards, etc.) to help 
cement longcement long--term organizational commitments of resourcesterm organizational commitments of resources

Step 3Step 3 –– Create efforts with coalitions and partnerships that Create efforts with coalitions and partnerships that 
have momentum to take on the big thingshave momentum to take on the big things



70

70

How Did It All Start?How Did It All Start?
Small Small –– 1 person1 person

Needed to do something close to intakeNeeded to do something close to intake

Wanted to demonstrate local results before going upstreamWanted to demonstrate local results before going upstream

Chose a simple project that could be done easilyChose a simple project that could be done easily

Applied for a grantApplied for a grant

Coordinated effort with other organizations and volunteersCoordinated effort with other organizations and volunteers

Now its our “marquee” projectNow its our “marquee” project
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Components of a Successful StartComponents of a Successful Start

Small project with short timeframe (1Small project with short timeframe (1--2 years)2 years)

Obtained grant funding and leveraged it against Obtained grant funding and leveraged it against 
other resourcesother resources

Found common thread to build a partnership Found common thread to build a partnership 
around locallyaround locally

Made sure we could obtain measurable resultsMade sure we could obtain measurable results

Very visible site for public relations benefitsVery visible site for public relations benefits
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Small Building Block ProjectsSmall Building Block Projects

Belmont Intake Protection Project Belmont Intake Protection Project 

40 tons of goose feces kept away from 40 tons of goose feces kept away from 
intakeintake

200 geese now gone from intake!200 geese now gone from intake!

Fox Chase Farms Fox Chase Farms StreambankStreambank Fencing Fencing 
ProjectProject

Bacteria levels in stream reduced by 90%Bacteria levels in stream reduced by 90%
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Then Found a Vehicle to Do Then Found a Vehicle to Do 
Something LargerSomething Larger

Source Water AssessmentsSource Water Assessments

Early Warning SystemEarly Warning System
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Source Water AssessmentsSource Water Assessments
Obtained $625,000 in grant funding as contractor to PADEP to Obtained $625,000 in grant funding as contractor to PADEP to 
assess 52 intakes in the Schuylkill and Delaware River Watershedassess 52 intakes in the Schuylkill and Delaware River Watershed

Paid for groundwork and major elements of our source water Paid for groundwork and major elements of our source water 
protection programprotection program

Gave us a venue to reach key partners and publicGave us a venue to reach key partners and public

Helped develop partnerships and coalitionsHelped develop partnerships and coalitions

Established our legitimacy as regional playerEstablished our legitimacy as regional player

Developed a mechanism to lead to implementation and policy Developed a mechanism to lead to implementation and policy 
effortsefforts

Helped prepare us for the LT2ESWTR WCP creditHelped prepare us for the LT2ESWTR WCP credit



75

75

Early Warning SystemEarly Warning System

Obtained $775,000 in grant fundingObtained $775,000 in grant funding

Developed an “operational” component of our Developed an “operational” component of our 
SWPP that addressed internal needs after 9/11SWPP that addressed internal needs after 9/11

Opened regional doors through emergency response Opened regional doors through emergency response 
areas that normally wouldn’t be accessibleareas that normally wouldn’t be accessible

Showed our leadership and vision in the region and Showed our leadership and vision in the region and 
the nationthe nation

Used in recent oil tanker, arsenic, and cyanide spills Used in recent oil tanker, arsenic, and cyanide spills 
to protect the city’s water supplyto protect the city’s water supply
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Then Found a Vehicle to Do Then Found a Vehicle to Do 
Something LargerSomething Larger

Schuylkill Action NetworkSchuylkill Action Network

Targeted Watersheds GrantTargeted Watersheds Grant
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Source Water Program InitiativesSource Water Program Initiatives

Conducted Source Water Assessments for 52 intakes in the SchuylkConducted Source Water Assessments for 52 intakes in the Schuylkill and Delaware ill and Delaware 
Watersheds Watersheds –– 1999 to 20031999 to 2003

Awarded PADEP Source Water Protection Grant July 2002Awarded PADEP Source Water Protection Grant July 2002

Developed a Regional Early Warning System 2002 to 2004 and ongoiDeveloped a Regional Early Warning System 2002 to 2004 and ongoingng

Established the Schuylkill Action Network Established the Schuylkill Action Network –– Oct 2003Oct 2003

Awarded EPA Targeted Watersheds Grant for the Schuylkill River Awarded EPA Targeted Watersheds Grant for the Schuylkill River –– July 2004July 2004

Develop Source Water Protection Plans for the Schuylkill and DelDevelop Source Water Protection Plans for the Schuylkill and Delaware Rivers 2003 aware Rivers 2003 
to 2006to 2006

Implement Source Water Protection Plan 2004 on Implement Source Water Protection Plan 2004 on 

Implement Initiative Grant Work Plan 2005 onImplement Initiative Grant Work Plan 2005 on

Develop LT2SWTR Watershed Control Program Develop LT2SWTR Watershed Control Program -- 20092009
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Steps to Building Steps to Building PWD’sPWD’s Current SWP Current SWP 
ProgramProgram

Step 1Step 1 –– Start with small building block projects to establish Start with small building block projects to establish 
experience & legitimacy and demonstrate value of SWPexperience & legitimacy and demonstrate value of SWP

Step 2Step 2 –– Obtain recognition and buy in by peers, community, Obtain recognition and buy in by peers, community, 
and regulatory agencies (awards, etc.) to help cement long and regulatory agencies (awards, etc.) to help cement long 
term organizational commitments of resourcesterm organizational commitments of resources

Step 3Step 3 –– Create efforts with coalitions and partnerships that Create efforts with coalitions and partnerships that 
have momentum to take on the big thingshave momentum to take on the big things
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In March 2003, EPA began a partnership  
with the City, State and other stakeholders

From Assessment From Assessment 
to to 

Protection StrategyProtection Strategy
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Integrated Workgroups 
and Support Teams

Source Water Protection StrategySource Water Protection Strategy

Storm Water RunoffStorm Water Runoff

Agricultural Agricultural 
RunoffRunoff

Acid Mine DrainageAcid Mine Drainage

Pathogens/CompliancePathogens/Compliance
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•Identify Key Partners

Workgroup ChargeWorkgroup Charge

•Communicate                                       
Regularly   

•Draft & 
Implement Plan

•Document Activities

•Roles &
Responsibilities

•Measure Results
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Work cooperatively with interested partners to:  Work cooperatively with interested partners to:  

Goals of Schuylkill Action NetworkGoals of Schuylkill Action Network

•educate others;

•transfer the experience; and 

• identify and resolve environmental issues with                 
shared regulatory responsibility.

•support existing protection 
efforts;

•enhance communication;



83

83

The Possibilities: Early SuccessesThe Possibilities: Early Successes

Within less than 2 years:Within less than 2 years:

Initial Source Water Protection Strategy put Initial Source Water Protection Strategy put 
in placein place

Over 50 partner organizations and 240 Over 50 partner organizations and 240 
individual members signed on for supportindividual members signed on for support

Work plans and milestones in 4 priority areas Work plans and milestones in 4 priority areas 
of workof work

Securing Funding Support from Federal, Securing Funding Support from Federal, 
State and private funding agenciesState and private funding agencies
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The Possibilities: Early SuccessesThe Possibilities: Early Successes
Consensus Work plans as Magnets for Funding: Consensus Work plans as Magnets for Funding: 

EPA National Targeted Watershed GrantEPA National Targeted Watershed Grant

USDA Conservation Security Watershed designationUSDA Conservation Security Watershed designation

PA Growing Greener FundingPA Growing Greener Funding

Exelon settlement funds Exelon settlement funds –– DRBCDRBC

Restoration Fund creation underwayRestoration Fund creation underway

Funders Forum Created for private foundationsFunders Forum Created for private foundations

Storm water Demonstration Study in the Wissahickon basinStorm water Demonstration Study in the Wissahickon basin
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The Possibilities: Early SuccessesThe Possibilities: Early Successes

Establishing necessary links between land Establishing necessary links between land 
managers, storm water and streammanagers, storm water and stream healthhealth

Taking direct actions to reduce risk:Taking direct actions to reduce risk:
Combination of compliance actions, assistance, Combination of compliance actions, assistance, 
education, acid mine flow reductioneducation, acid mine flow reduction

Compliance evaluations targeted to sources Compliance evaluations targeted to sources 
identified in the SW Assessmentidentified in the SW Assessment

Several actions and settlements completedSeveral actions and settlements completed
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Implementation: 2004 EPA Targeted Implementation: 2004 EPA Targeted 
Watersheds Grant (TWG)Watersheds Grant (TWG)

SAN was awarded $1,149,340 for the implementation and SAN was awarded $1,149,340 for the implementation and 
construction of 36 “demonstration projects”construction of 36 “demonstration projects”

Grant will be managed by Partnership for the Delaware Grant will be managed by Partnership for the Delaware 
EstuaryEstuary

Funds will act as “seed money” to launch the SAN’s Funds will act as “seed money” to launch the SAN’s 
initiatives and begin longinitiatives and begin long--term restoration fundterm restoration fund
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Results So FarResults So Far

Finishing second year of TWG grantFinishing second year of TWG grant

4 stormwater projects including LID 4 stormwater projects including LID 
approaches at 2 schools and 1 parkapproaches at 2 schools and 1 park

Implementing headwater Implementing headwater streambankstreambank fencing fencing 
for cattlefor cattle

Constructing treatment wetlands and Constructing treatment wetlands and 
mitigating acid mine drainagemitigating acid mine drainage
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Next Steps for SAN?Next Steps for SAN?

Continue to implement grant and Continue to implement grant and 
monitor successmonitor success

Development of Restoration Fund & Development of Restoration Fund & 
Leveraging/Prioritization of future Leveraging/Prioritization of future 
regional grant funding (public/private)regional grant funding (public/private)
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The Delaware Valley The Delaware Valley 
Early Warning System Early Warning System ––
A Water Supply Security A Water Supply Security 

Success StorySuccess Story
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Early Warning SystemEarly Warning System
PWD’sPWD’s intakes are downstream of :intakes are downstream of :

more than 10,000 regulated facilitiesmore than 10,000 regulated facilities

major pipelinesmajor pipelines

railroads and highwaysrailroads and highways

tanker and shipping lanestanker and shipping lanes

There is obvious need to invest in ensuring we are There is obvious need to invest in ensuring we are 
aware of upstream eventsaware of upstream events
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Delaware Valley EWS Event Delaware Valley EWS Event 
Activity ReportActivity Report

Events ReportedEvents Reported

In 2004 In 2004 –– during beta testingduring beta testing

16 events 16 events -- 9 spills, 3 algae / taste & odor, 4 general 9 spills, 3 algae / taste & odor, 4 general 
water qualitywater quality

Spills Spills -- 3 3 –– sewage, 4 sewage, 4 -- oil/diesel fuel, 1 oil/diesel fuel, 1 –– herbicides, herbicides, 

1 1 -- molten phenolmolten phenol

Since January 2005 Since January 2005 –– full operation modefull operation mode

72 events entered into the EWS72 events entered into the EWS

52 reports 52 reports –– 12 oil, 7 chemical, 10 sewage, 11 12 oil, 7 chemical, 10 sewage, 11 
general, 12 othergeneral, 12 other

1 algae bloom/taste & odor1 algae bloom/taste & odor
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Big EventsBig Events

2004 2004 -- 320,000 gallon oil tanker spill320,000 gallon oil tanker spill

2005 2005 –– 110 million gallon fly ash with arsenic spill110 million gallon fly ash with arsenic spill

2006 2006 –– cyanide spill & fish kill shutting down half cyanide spill & fish kill shutting down half 
the city’s water supplythe city’s water supply

Realized that water quality & public communication Realized that water quality & public communication 
have some connectionshave some connections
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RivercastRivercast SystemSystem

Started June 2005Started June 2005

Website  Website  www.schuylkillrivercast.orgwww.schuylkillrivercast.org

Provides recreational rating of river with respect to Provides recreational rating of river with respect to 
anticipated bacteria levelsanticipated bacteria levels

RedRed, , YellowYellow, , GreenGreen

Updated hourly Updated hourly –– online online spinoffspinoff of early warning of early warning 
system using Philadelphia data onlysystem using Philadelphia data only
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Philadelphia Water Department:Philadelphia Water Department:
Source Water PerspectivesSource Water Perspectives

Contact: Chris Crockett
chris.crockett@phila.gov

215/686-6234

Clean Water  - Green City

http://www.phillyriverinfo.org
http://www.schuylkillactionnetwork.org
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QUESTIONS?QUESTIONS?
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102

Check out some additional resources at:

Have comments on this Webcast? Please 
fill out our evaluation form at:

http://www.clu-ing.org/conf/tio/owintdriwat/resource.cfm

http://www.clu-ing.org/conf/tio/owintdriwat/feedback.cfm


