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New York Rural Water 
Association (NYRWA)

• We are a not-for-profit organization 
founded in 1979 composed of:
– Smaller communities or rural water and 

wastewater systems that typically serve       
< 10,000 population (~ 1,200 total). 

– Interested individuals. 
– Consultants, suppliers, and contractors 

(~150 in total).



What Do We Do?

• We assist communities and 
water/wastewater systems to comply with 
regulations and to protect public health 
and the environment. 



NYRWA Ground Water Source 
Protection Program

Steven Winkley, Groundwater Specialist

• I provides free technical assistance to communities and 
water systems in developing groundwater protection 
plans including:
– mapping aquifers, recharge, and protection areas;
– identifying contamination threats;
– devising protection strategies; and 
– planning for emergencies and future sources. 



How Are NYRWA’s Ground Water 
Protection Initiatives Funded?

• Through a grant assistance agreement 
between USEPA and the National Rural 
Water Association.

• To ensure continued funding of this 
program, please write your congressional 
representatives.



Steven Winkley
Technical Background

• 1986 B.S. Geology - Rensselaer Polytechnic Institute
• 1989 M.S. Geology - Syracuse University

Thesis: The Hydrogeology of Onondaga County
• 1989 to 1995 Hydrogeologist with consulting firms 
• 1995 to 2007 Groundwater Specialist, NYRWA
• Licensed Professional Geologist



Groundwater Protection 
Plan Steps

1. Form Planning Team

2. Define the Area to Protect

3. Identify Areas at Risk

4. Design and Implement Protection 
Measures

5. Plan for the Future



Cazenovia 
Groundwater Protection 

Planning Team
• Comprehensive Plan 

Committee
• Other Village & Town 

officials
• Water and public works 

officials (already 
contacted) 

• County officials (already 
contacted Madison Co. 
Planning Dept.)

• Others (?)



Step 2:
Define the Area To Protect

Aquifer 
Boundaries

Well

Wellhead Protection Area:
The area surrounding a well through 
which contaminants are reasonably 
likely to move toward and reach the 
water well.

Wellhead Protection Area



Step 2:
Define the Area To Protect

The wellhead protection area
consists principally of the well’s 
zone of contribution (that 
portion of the aquifer 
contributing groundwater flow 
to the well).



Step 2:
Define the Area To Protect

The boundaries of 
the zone of 
contribution are 
based upon 
geologic contacts, 
groundwater 
divides, and/or 
groundwater time 
of travel contours 
(2-years, 5-years, 
etc).

Time of 
travel 

contour or 
hydraulic 
boundary

Zone of 
contribution



Step 2:
Define the Area To Protect

A secondary zone 
of the wellhead 
protection area is 
the tributary 
watershed zone.  
These are non-
aquifer areas that 
contribute surface 
water runoff to the 
zone of 
contribution. 

Tributary

watershed zone



Step 2:
Define the Area To Protect

A. Compile Surficial, Subsurface, and Well Data 
(ongoing)

B. Map Aquifer Boundaries (ongoing)

C. Calculate the Zone(s) of Contribution 
(analytical and computer tools)

D. Determine the Tributary Watershed Zone 
(topography)

E. Map the Wellhead Protection Area 
(GIS)



Regional Hydrogeologic Setting
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Village of Cazenovia

Cobblefield Estates 
(Wellington Dr.)

Aquife
r B

oundary
 

(te
ntat

ive
)

Still need to review all 
NYSDEC well data, 
NYSDOT data, and 
public supply well data, 
as well as field check.

Supply Wells



Step 3: Identify Areas At Risk
• Inventory Existing Potential Sources of 

Contamination In Protection Area
– Point sources (discrete sources)
– Non-point sources (diffuse pollution).

• Analyze Groundwater Related 
Development Issues.



Step 3: Identify Areas At Risk 
Potential Sources of Contamination



Step 3: Identify Areas At Risk 
Analyze Groundwater Related 

Development Issues
• Water Supply
• Wastewater Treatment
• Impervious Surfaces and Storm Sewer 

Systems
• Improper Waste Disposal and Spills



Impervious Surfaces
Materials that impede or prevent 

percolation of precipitation or runoff into 
the ground.

An increase in impervious surface cover 
can result in:
– Reduction in groundwater recharge and 

stream baseflow.
– Deterioration in stormwater runoff quality, 

receiving stream quality, and perhaps 
groundwater quality.

– Increase in runoff quantity, flooding, erosion.



Impervious Surfaces 

Relationship with lot size (from Technical Guidance: A 
Recharge-Based Nitrate-Dilution Model for New Jersey)

Relationship with land use (from Capiella and Brown,  2001).



Impervious Surfaces:
How Much Is OK?



Impervious Surfaces:
How Much Is OK?

From California Water and Land Use Partnership

From Georgia Coastal Research Council



Step 4: Design and Implement 
Protection Measures

Implement measures or “tools” to help 
prevent the contamination and depletion 
of groundwater and surface water.



Step 4: Protection Measures
Land Use Regulations

• Zoning
• Site Plan Review
• Subdivision Regulations
• Other (?)



Step 4: Protection Measures
Wellhead Protection Overlay 

District
• Does not change underlying 

zoning district(s), but imposes 
additional requirements in the 
wellhead protection area.

• Could prohibit certain “high-
risk” land uses in the wellhead 
protection area (gas stations, 
dry cleaners, etc.)

• Sometimes imposes limits on 
impervious surface %, lot size 
for on-site septic systems, etc.

• Could modify site plan/special 
use permit review and 
approval procedures.



Step 4: Protection Measures
Land Purchase and 
Development Rights

• Land purchases
• Conservation 

easements
• Land trusts and 

conservancies 



Step 4: Protection Measures
Best Management Practices 

(BMPs)
• Constructed systems 

or devices
• Vegetative measures
• Environmentally 

sound operating 
practices



Step 4: Protection Measures 
Monitoring and Testing



Step 4: Protection Measures 
Public Education and 

Awareness
• Public education programs
• Bill stuffers
• Newsletters
• Newspapers, TV, Radio



Step 5:
Future Planning

What if..?



Step 5: Future Planning

• Plan for water supply emergencies
– Emergency response plan ?

• Identify alternative water supply sources 
(future well sites ?)



Contact Information

• Steve Winkley – Groundwater Specialist
– Winkley@nyruralwater.org
– 1-888-NYRURAL ext. 17


