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Why is Ground Water Important ?Why is Ground Water Important ?

Source of all drinking water in Glenford Source of all drinking water in Glenford 
and West Hurley.and West Hurley.
Ground water sustains streams and Ground water sustains streams and 
creeks.creeks.
Ground water interacts with ponds, lakes, Ground water interacts with ponds, lakes, 
and wetlands. and wetlands. 



Objectives of Groundwater Study Objectives of Groundwater Study 
and Protection Planand Protection Plan

Map groundwater resources in detail.

Identify existing and potential sources of 
contamination.

Outline potential protection strategies and 
future work.



Area Covered By StudyArea Covered By Study



Methods of StudyMethods of Study

Geographical Information System (GIS)Geographical Information System (GIS)
Geological mapping (USGS, NYSGS, others)Geological mapping (USGS, NYSGS, others)
Digital soil survey mapping (USDA)Digital soil survey mapping (USDA)
Water well/boring data (USGS, NYSDEC, Ulster Co., Water well/boring data (USGS, NYSDEC, Ulster Co., 
NYSDOT)NYSDOT)
Digital elevation models (USGS)Digital elevation models (USGS)
Parcel mapping (Ulster Co.)Parcel mapping (Ulster Co.)
Aerial photography (NYS GIS Clearinghouse)Aerial photography (NYS GIS Clearinghouse)
Floodplains, Floodplains, hydrographyhydrography, roads, wetlands, etc. , roads, wetlands, etc. 
(NYSGIS Clearinghouse, CUGIR)(NYSGIS Clearinghouse, CUGIR)



Methods of StudyMethods of Study

OnOn--Site ActivitiesSite Activities
Document public water wellsDocument public water wells
Identify potential sources of contaminationIdentify potential sources of contamination
Confirm geological mappingConfirm geological mapping
Collect data using GPS deviceCollect data using GPS device



SettingSetting



Physiography of Study AreaPhysiography of Study Area



Bedrock GeologyBedrock Geology



Surficial GeologySurficial Geology

Rock

Thin till

No significant sand and gravel 
bodies except along wall of 
Esopus Creek valley.



Distinctive Feature of RegionDistinctive Feature of Region

Northeastward trending, 
narrow, steep-sided linear 
valleys.

These follow the prominent 
fracture set and are most 
outstanding in the “bluestone”
area.



Groundwater Groundwater 
OccurrenceOccurrence



Groundwater Resources: Groundwater Resources: 
UnconsolidatedUnconsolidated or Consolidatedor Consolidated

Unconsolidated 
(Loose) Sand 

and Gravel

Consolidated 
(bedrock)



There are No Unconsolidated There are No Unconsolidated 
Aquifers in Study AreaAquifers in Study Area

The only wells reportedly completed in 
unconsolidated deposits date from before 
1960.
They were shallow wells completed in 
deeper glacial till deposits or alluvium 
(stream deposits) and were strongly 
impacted from contamination and drought.



Bedrock WellsBedrock Wells
Wells are completed once an adequate number of 
water-bearing fractures have been encountered and 
there is adequate storage volume in the well.
Well depths range from 57 to 1,198 feet (200 feet is 
the median).



Well DepthsWell Depths

Deepest wells in the area are found 
In the vicinity of Ohayo Mountain 
(>900 feet deep). 



Well YieldsWell Yields

18 % of wells in the area yield 
less than the 5 gpm.



Well Yields and FracturesWell Yields and Fractures

The largest control on yield is the 
number of fractures intersected by 
the well.

Fractures are concentrated in
zones marked by linear features 
visible on aerial photography and 
topographic maps. 

NYRWA mapped these individual 
linear features and clusters of such 
features (possible concentrations of 
bedrock fractures).

Median well yield is 20 gpm in these 
areas vs. 5 gpm elsewhere.



Areas of Lower Than Average YieldsAreas of Lower Than Average Yields

Lower yields are found in 
topographically high areas with a 
low concentration of linear 
features.

More areas may become apparent 
as well data is compiled over time.



Water QualityWater Quality
Well water quality data is 
not widely available. 

NYRWA conducted an 
online survey to determine 
if there were water
quality concerns in the 
area.

3 of 6 respondents 
indicated problems with 
water quality (staining, 
odor, bacteria).



Hydrogeologic AnalysesHydrogeologic Analyses



1. Inventory Potential Sources of 1. Inventory Potential Sources of 
ContaminationContamination



Groundwater resources 
are susceptible to 
contamination from a 
variety of manmade 
sources. 
The West Hurley area 
contains a large 
concentration of existing 
and potential sources of 
contamination (PCS).
NYRWA mapped PCS 
from regulatory data, real 
property classification 
codes, and field 
reconnaissance.



2. Map High 2. Map High 
Hydrogeologic Hydrogeologic 

SensitivitySensitivity
A relative measure of the ease A relative measure of the ease 
and speed with which a and speed with which a 
contaminant could migrate into contaminant could migrate into 
and within the upperand within the upper--most most 
waterwater--bearing unit.bearing unit.
Controlled by the hydraulic Controlled by the hydraulic 
characteristics of the characteristics of the 
uppermost wateruppermost water--bearing unit bearing unit 
and the overlying soils, as well and the overlying soils, as well 
as topographic factors. as topographic factors. 
NYRWA mapped areas with NYRWA mapped areas with 
higher hydrogeologic higher hydrogeologic 
sensitivity (coarsersensitivity (coarser--grained or grained or 
thin soils in likely recharge thin soils in likely recharge 
settings and relatively low settings and relatively low 
slopes).slopes).



3. Plan for Possible 3. Plan for Possible 
Municipal Water Municipal Water 
Supply SourceSupply Source

Public well requirements:Public well requirements:
within or contiguous to the proposed 
water district 
located away from potential contaminant 
sources
less vulnerable to the direct influence of 
surface water (>200 feet from water)
capable of meeting requirements for 
land ownership/control (at least 200 
feet)
located in a potentially productive well 
yield area
accessible for drilling and construction.

NYRWA identified seven possible NYRWA identified seven possible 
sites (3 owned by the Onteora sites (3 owned by the Onteora 
Central School District).Central School District).



Protection StrategiesProtection Strategies



RecommendationsRecommendations
Open Space PlanningOpen Space Planning

Protect hydrogeologically sensitive areas.
Land Use RegulationsLand Use Regulations

Require more hydrogeologic documentation in sensitive 
hydrogeologic settings or in areas with poorer well yields. 
Develop wellhead protection overlay zones around public water 
supply well sources.

Future Public Well StudyFuture Public Well Study
Investigate the Investigate the engineering feasibility and landowner willingness 
for the identified potential sites.
Conduct environmental assessment(s).
Perform geophysical surveys and test drilling on 1-2 selected 
sites.



Questions ???Questions ???


