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EXECUTIVE SUMMARY

New York Rural Water Association (NYRWA) has prepared this Source Water Protection Plan
in cooperation with the Town @hatham This plan inventories and maps the drinking water
resources of Chatham, discusses sources of drinking, watentories potential sources of
contaminationand outlines potential protection planning strategies

Eighty-two percent of households in the Town of Chathaifize individual bedrock wells.

Overall, these wells have a median yieldbdfgallons per minute (gpyn However, several

areas of the Town have typical well yields of less than this. The southeastern portion of the

Town, underlain by th&Valloomsac Formatigrhas significantly loweaveragavater well

yields. Water analyses amet required for household wells in Columbia County, so water

guality data is largely unavailable. Local groundwater is typidedhgl, with iron at or near the
recommended secondary maximum contaminant.ldveél i s | i kel y that many
househdals could have issues associated with odors, staining, sediment, etc

Water wells tapping unconsolidated (sand and gravel) aquifers have much higher yields,
averaging20 gpm. Local wellscompleted in the unconsolidated deposits for private, residential
use are usually finisheds operended casing. However, unconsolidated deposits are capable of
producingevenhigher yields if finished with a properly sized and developed scré&riRWA
mapped several unconsolidated aquifers across Town using a combifiatetailed surficial
geology mapping and subsurface data. These aqgaifessithin the valleys of Kinderhook

Creek, the Valatie Kill, the Stony Kill, and the Kline Kill.

Groundwater resources are susceptible to contamination from a variety of maomass that

can be associated with present or future land uses. The potential for contamination is also
controlled by the hydrogeologic sensitivity of a location. This is the relative measure of the ease
and speed with which a contaminaahaigrate irio theuppermost watetbearing unit. Areas

of higher hydrogeologic sensitivity are also areas with higher recharge potential. If possible,
higherrisk land uses should be stee away from areas ofgher hydrogeologic sensitivityin
Chatham, areas Wi highest hydrogeologic sensitivity are those areas overlying unconsolidated
aquifers situated in topographic highs with relatively gentle slopes

Excessive nitrate loading of groundwater can occur from residential development if there is too

high a dengy of septic systems in a given ar€ko avoid excessive nitrate loadirigere should

be a | and area | arge enough to (1) dilute the
effluent to acceptableleveend (2) repl eni s hrwellwghoudl wel | i ng uni
interference with other adjacent wells or septic systeli6RWA has calculated the

recommended minimum area per dwelling unit across Chatham and made several

recommendations regarding potential zoning chat@psotect groundwatern addtion, some

changes in subdivision, site plan review, and permitting & suggestedNonregulatory

protection recommendatiohgghlighted in the plan are farmland protection, public education,

and future study in hamlet areas.
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INTRODUCTION
1.1 Goals and Objectives

The term sourcevaterrefers to all sources of drinking water. Ghatham virtually all residents
and businesses rely upon groundwater for drinking water. Some of thiglgrater is supplied
to the public through privatelgwned systems regulated by the Columbia County Health
Department and the New York State Department of Hésdth Section 3.0)However, nost of
the grounevaterused for drinking water ithe Town of Chahamis not regulate@nd serves
individual homes and smaller businesses

Unfortunately, groundlater contamination can and does o@sia consequence of aiedy of
land use activitiesIn addition,groundwater resources are not uniformly distribpgedl some
areas suffer frorpoorerwell yields In order tobetter develop and at the same time prestiiwe
drinking waterresources o€hathanfor today andhefuture, the followingSource Water
Protection Plan has been prepared by the New York RVaigedr AssociatiofNYRWA). This
plan inventories and maps tdenking water resources @hathamdiscusses sources of
drinking water, evaluates the susceptibilitydoihking waterresources to growth and
development, and outlines potential protectianping strategies.

1.2  Scopeand Methods

New York Rural Water Associatidmasutilized a variety of published and unpublished data
sources for this plasee Sectio.0). All data were inputted into a Geographical Information
System (GIS). This is@mputer system that all@mne to visualize, manipulate, analyze, and
display geographic (spatial) data.

Subsurfacelata was collected fromn variety sources, includirte United States Geological

Survey the New York State Department of Environmentah€ervatiod s Wat er Wel | Pr

theNewvror k St ate Department of Healthdsanource \
t he New York State Department .of Transportat:i

A number of published and unpublishezbtpgic maps were reviewedhe USGS study by

Reynolds (1999) was invalualfiar a portion of the Town of ChathanA digital version of the
ColumbiaCounty Soil Survey and the New York State Geologic Map were utilized for analyses
and mapping In addition, devation datdor Chathamwere taken frondigital elevation models
(DEMSs). This information was then used to derive slope aadahillshading imagesA parcel
boundary dataset was downloaded fromGloéumbiaCounty Real Property Tax Servic®the

digital dataon wetlands, floodplains, surface waters, roads, regulated facéigégal

photography, etc. were downloaded from the New York State GIS Clearinghouse and the Cornell
University Geospatial Information Repository.

Finally, New York RurdWater Association conducted-gite activities inChathanto map
surficial geology and unconsolidated aquifensd to alsa@locument the location of public water
supply wells,land usesetc. A global positioning system (GPS) device was used to capéure
geospatiatoordinates of such features.
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2.0 SETTING
2.1  Physiography andTopography

As illustrated on Figuré&, Chathamstraddles twghysiographic regiarthe Slate Hills and the
Taconic Mountains A physiographic regiois a large area wittistinctivetopographic elief,
landforms, and geology. Bhathamelevations vary fronapproximately 250 feetbove sea
levelalongtheKline Kill in the Slate Hills region td,100feet alongheeastern boundary in the
Taconic Mountains region (Figuf§. The Slate Hills region is dissectbyg the stream valleys
of Kinderhook Creek and the Valatie Killn general, elevatisrise toward the east in Town
(see Figurd). Slopes inChatham average 5ggrcent §ee Figure 2).

Local topography is larggla function of bedrock lithology and structure as well as the differing
surficial geologic materials across Town. Surficial geologic materials are the unconsolidated
(loose) sediments that overlie solid rock (bedrock). These materials, discussedrfuBttion

2.3, were largely formed by glacial and deglacial processes during the last stage of continental
glaciation (®me 15,000 to 12,000 years ago).

2.2  Bedrock Lithology and Structure

Thevarious bedrock types that undeiGbathamarepresented on Figui@ Chathand s bedr oc k
geology is the result of ancient geologic history that occurred hundreds of millions of years ago.
Initially, the area was covered by marine waters where a deep ocean trench analogous to those

f ound i ncifit Ocdan gevedopeB.aHere, a thick layer of silty mud was deposited in this

deep trench. These sediments eventually consolidated to form shale rock and were later
metamorphosed into slate and a higher grade rock known as phyllite. Collectivelgtehansl

phyllite are referred to as the Walloomsac Formation (see Figure 3). It is dark gray to black, with
numerous thin layers.

The cause of the heat and pressure that caused metamorphism of the Walloomsac Formation was
related to a mountain buildireyent that began to occur some 458 million years ago. At this

time, the area that is tod&@hathamwas at the intersection of two crustal plates. As these two

plates collided, the Taconic Mountains were thrust upwards and older rocks were pushed large
distances westward over the younger Walloomsac Formation. The rocks that were thrusted make
up slices of rock known adlochtonmaterial. The underlying rocks that were originated in

place are part diutochtormaterial. InChathamthe allochton mateal is composed of the

Rensselaer Graywacke, tBézaville Formation, thé&assau Formatigrthe Germantown

Formationthe Stuyvesant Falls Formatidhe Mount Merino Formation and the Austin Glen
Formation(Figure 3)

The boundaries bewen these allochton and autochton rock slices are marked by low angled
thrust faults.A major fault is known as the Chatham Fault (see Figuré&8rks of the allochton
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and the underlying autochton were severely deformed along these fault zones. In other places,
the rocks were also folded as a result of the tremendous pressures that were exerted. In
Chatham Fisher (2006) has mapgpeeveral different rock slice3.he pesence of these various
different rock slices and fault zones is a major control on the topography and physiography of
Chatham An expression of an underlyirggeological structure such as a fasla linearfeature

thatis visible on topographic maps @aerial photographs. NYRWA has mapped linear
topographic features @hathanon Figure3.

Theoccurrencef t odayds bedrock formation are not on
forces, but also the force of erosibthe gradual wearing down ofteear t hés sur f aces
effects of water, wind, and ice. More resistant bedrock sutifeéimestones, conglomerates,

and quartzites tend to erode less and make upahnitigidges More erosive bedrock such as

shale tends to form valley€rosion isalso ofterfocused along linear features.

2.3  Surficial Geologic Materials

Surficial geologicdepositsare geologic materials that are founsganearthe land surface. The
unconsolidated deposits above the bedrock originated within the past 15,000 years and actually
continue to be formed today. A map of surficial deposits has been completed by NYRWA (see
Figure4). This map was derived froexamination of digital soils mapping, topographic
expression of the various deposits, water well data, and site reconnaisSarfozal geologic

maps have many different potential uses for planning purposes. One of the most frequent uses is
to help ideatify sand and gravel aquifer boundaries. Surficial geologic maps are also important
for identifying economically important deposits such as sand and gravel for aggregate. Surficial
geologic maps are also important to study environmental issues siehpadential for

migration of groundwater contaminants. Finally, surficial geology maps are useful for planning
site development activities such as designing and locating septic systems, building new roads,
excavating foundations, etc.

The principal mateal left by the advancing glacial ice sheet was glacial till, a relatively dense
poorly-sorted mixture of boulders, gravel, sand, silt and clay. Till is commonly found in areas of
bedrock highs and underlies other deposits in valleys and buried chaRekdsvely thin
accumulations of till are found in some of the higher areas of Chatham (see4jigdeze

there is generally less than ten feet of till present, and bedrock outcrops are common. In some
places, streamlined hills known as drumlins exldere, thicker till thicknesses occur (Figdde
Glacial till has relatively low permeability and does not typically produce significant water well
yields. Nevertheless, some largiameter dug wells are sometimes constructed in thicker till
deposits However, these wells can fail during dry periods and are sometimes prone to
contamination from surface water runoff.

In some upland areasich as RayvillRidersRiders Mills glacial icestagnated, began to melt,
and kame sand and gravel daowere laid down. In addition, #se glacial ice in the region
melted very large volumes of meltwater carried large amounts of cggaseed sand and

gravel. Glaciofluvial deposits were laid down by meltwater that flowed adjacent to and in front
of the decaying glacial ice. Glaciofluvial deposits are lardejyositedn thevalleys of

Kinderhook Creekthe Valatie Kill, and the Stony Kill (Figure 4).
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