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PURPOSE

INTRODUCTION

The preparation of 8 Water Resources Protestion Report as part of the Devens
reuse planning process has presentsd a unique opportunity for the
Commonwealth of Massachusetts and Towns of Ayer, Harvard, Shirley, and
Lancaster to develop a comprehensive management framework that protects
ground and surface water resources while allowing active redevelopment of
Devens. The information in this report is the result of input from the Water
Resources Task Force, a group of private citizens and interest group
representatives concerned with the protection and ongoing management of the
water resources at Devens; data gathered by the Army in its preparation of the
Envirenmental Impact Statement (EIS); guidance from the Massachusetts
Department of Environmental Protection (MADEP), feedback from the public
workshop process, and efforts by the Devens Reuse Center. The report was
prepared for the Massachusetts Government Land Bank and the Joint Boards of
Selectmen.

This report represents the final phase of water resources protection planning. It
eonsists of an evaluation of existing water resources in the subwatersheds that
encompass Devens, including the geclogy and ecology of the area. It reviews the
water supply systems and protection measures currently in place for Devens and
the Towns of Ayer, Harvard, and Shirley. The report identifies current and
potential ground and surface water contamination sources, and discusses the
watershed hydrology and exisiting water supply systems, For existing
contamination sources, response measures that have been implemented are
reviewed and additional measures are discussed. Protective measures that
could be put in place to prevent potential contamination sources from impacting
existing and/or future water supply are explored. Projections regarding
potential future water supply development, and a risk assessment and
management framework are included. The report concludes with the
presentation of the Water Resources Protection Plan (WRPP), the culmination of
water resources planning efforts over the past vear.
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The communities that are affected by the closure of the Main and North Posts of
Devens have expressed concerns about adequately protecting the supply of water
from the aquifer underlying portions of the base. Therefore, water resource
research and planning efforts were undertaken to formulate a Water Resources
Protection Plan to protect this vital resource. Because the protection of
groundwater resources is linked to surface water quality, the WRPP includes all
areas of Devens and deals with both surface and ground water resources,

1  Introduction



BACKGROUND

The purpose of this report is to present the findings of the research and planning
efforts which puided the development of the WRPP, and to present the final
WHPPF to enable the communities, citizens, special interest organizations and
state agencies to make informed decisions on the development of the Devens
Regional Enterprise Zone, Water Resources Protection Bylaws. These Eylaws
will ultimately be developed into regulations which will guide the
implementation Reuse Plan.
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Devens is in the north eentral region of Massachusetts, bordered by the Towns of
Ayer and Shirley in Middlesex County and the Towns of Harvard and Lancaster
in Worcester County (see Figure 1). When Fort Devens was established in 1917,
the surrounding municipalities were required to surrender control of over 9,300
acres of land to the military. Since that time the land has been used by the U.S.
Army and, as a result, has been extensively developed. Today Devens resembles
a small city with a daytime population in recent years of approximately 15 000
peopla,

Devens is composed of three distinet land areas commonly referred to as the
Main, North, and South Posts. Portions of the Main and North Posts which
total approximately 4,400 acres, will be deactivated in 1995 as a result of the
1991 recommendation by the Federal Base Realipnment and Closure
Commission. South Post, approximately 4,900 acres south of Route 2, will
remain under the control of the U.8. Army to be used for training purposes.

Although the population has fluctuated over time, Devens developed the
necessary infrastructure to support a population of 30,000, The installation has
evolved into a self-sufficlent community with over 7 million square feet of
building plus ancillary facilities. Because Devens was designed to operate in a
self-sufficient manner, the infrastructore and public works facilities, including
water supply and distribution, were separate from the surrounding
communities.

Historie operations at Devens required the use of underlying aquifers for water
supply. Today four wells draw water from this aguifer to supply the
installation, however only three of these wells are currently active. The Army's
development of the land has resulted in extensive impervious surfaces over the
aquifer and surrounding watersheds, with few measures taken to protect water
quality or recharge runoff to the ground. Extensive areas of potential and
existing contamination have been found in areas overlying the agquifer. The
Devens Water Resources Protection Plan, developed by the Joint Boards of
Selectmen, Harvard, Shirley, Ayer and the Land Bank, addresses ways in which
future uses of Devens can maintain increased protection of the aquifer and
provides guidance on protection of the aguifer during site cleanup and
development.
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GEOLOGIC SETTING
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WATERSHED CHARACTERISTICS

The following section describes the existing watershed characteristics of the
portion of the Nashua River Watershed that encompasses Devens, including the
underlying geologic deposits, existing natural systems, and the potential
contamination sourees. This mformation is used to develop management
strategies to protect the ground water resources at Devens,

The site is just east of the Worcester County Plateau within the Upland
Subprovines of the New England Physiographic Provines, Bedrock in the region
congists of low to medium grade quartzofeldspathic metamorphic rocks, which
are highly folded in some areas. Bedrock units underlying Devens include the
Worcester, Oakdale, Berwick, Chelmsford Granite, and Ayer Granite
Formations. The site is approximately 2 miles west of the Clinton-
Newbury/Bloody Bluff Fault Zone, which follows a northeast-southwest trending
arc acroas eastern Massachusetts. Depth to bedrock is generally fairly shallow
in the upland areas, and is generally greatest near the center of the Nashua
River valley, and along the valleys of the tributaries to the Nashna, Surficial
geologic deposits are dominated by stratified glacial deposits associated with the
drainage of Glacial Lake Nashua; and glacial till, a dense, heterogeneous
mixture of boulders, cobbles, gravel, sand, and silt, which was deposited directly
on bedrock by glacial ice as it advanced over the region during the Pleistocene
Period (approximately 10,000 to 12,000 years ago), The stratified deposits
include glacial outwash deposits and glaciolacustrine deposits, which are found
in broad, low-lying areas, and along many river and tributary valleys {1,2,3 4.

The glacial outwash deposits generally consist of coarse to fine sand and gravel.
These materials were deposited by glacial meltwater streams, which generally
drained east and south as the ice receded to the north, exposing outlets for the
various stages of Glacial Lake Nashua (4), The thickest sequences (up to 200 ft.)
of these deposits are typically found along a bedrock valley that is parallel to,
and slightly west of, the Nashua River (5), Glaciolacustrine deposits are
typically fine-grained, comprised of fine sand, silt, and clay which settled out of
the still waters of the deeper portions of Glacial Lake Nashua.

A  Watershed Characteriatics



ECOLOGY
SBurface Water

Devens is within the 538 square mile Nashua River Basin, The Nashua River
flows along the western border of the Main Post, and bisects the North Post. It
flows from south to north through Devens to the Merrimac River at Nashua,
New Hampshire. The Massachusetts DEF has classified the Nashua River as a
Class B waterway, suitable for swimming and fishing.

Tributaries to the Nashua River within Devens include: Caold Spring Brook,
Bowers Brook, Willow Brook, and Nonacoicus Brook. Willow Brook has been
extensively channelized and culverted over the years, The Nashua River alss
receives surface water flows from the west via Catacoonamug Brook, Trout
Brook, and Walker Brook. Open waters on or near the site include Mirror Lake
and Little Mirror Lake, Robbins Pond, Plow Shop Pond, and Grove Pond.

Wetlands

The Nashua River and its tributaries are important wetland resources for the
region. The majority of wetlands on the Main and North Posts are Palustrine
forested wetlands oceurring along the stream and floodplain corridors. Also
present are flood oxbows, emergent wetlands, shrub wetlands, and a small area
of red spruce bog. Based on digital mapping supplied by the DEF and reported
in the EIS, these wetlands, including open water, totsl approximately 438 acres,

In addition to their important water quality and stormwater management
functions, these wetlands have been found to have significant wildlife resources
by the U.8. Fish and Wildlife Service (USFWS). The USFWS has moved to
further protect these resources by requesting land for expansion of the Oxbow
National Wildlife Refuge and including land along the Nashua River corridor.
These wetland resources represent an opportunity for open space, habitat and
recreation purposes.

tion

The transformation of the Devens landscape from its early twentieth centary
agricultural use to its current developed land areas and successional forest cover
types is the result of Army facilities development and forest management
practices. The Main and North Posts contain a variety of vegetation types that
can provide diverse landscape settings for reuse, development, recreation, and
Open spacs.

The Main and North Posts are dominatad by developed land cover types
associated with the Army eantonment and airfield areas. The vegetation
patterns are typically campus-like with open lawns and mature specimen trees
associated with various building complexes, interspersed with forest aress in
various stages of succession. Other major open areas include the golf courses,
Rogers Field parade grounds and open areas in the industria) precinct. Much of
the forest cover coincides with the Nashus River floodplain and the various
stream corridors that course through the sits.

1154/5]
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POTENTIAL CONTAMINATION SOURCES
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Rare and End red Flora and Faun

The U.S. Army Corps of Enginears has recently prepared a biclogical and
endangered species baseline study of Devens. According to this study, there is
no known occurrence of federally listed threatened or endangered plant or
animal species on the North or Main Posts,

There are areas of potential habitat for rare and endangered flora and fauna
under the Commonwealth of Massachusetts Endangered Species Act.
Approximately 430 acres of the Main and North Posts are potential habitat for
rare and endangered flora and fauna. The majority of the potential habitat
oceurs in areas that ara eurrently protected by wetlands regulations, or in areas
along stream corridors and the Nashua River floodplain that are proposed for
inclusion in the USFWS property requests.

Devens is a National Priority List (INPL) site, a Comprehensive Environmental
Response Compensation, Liability Information System (CERCLIS) site and a
confirmed Massachusetts Department of Environmental Protection (DEP)
disposal site, The site was added to the final NPL list on November 21, 1983,
and became a confirmed, state-listed disposal site on October 15, 1988, Soil,
ground water and surface water have been contaminated with heavy metals,
VOCs, petroleum products, asbestos and explosive residue from 59 separate
source areas, identified as of December 1993, Source areas include an 8 acre
maintenance yard, a 50 acre sanitary landfill, historic gas stations, and a
firefighter training area. Areas of Contamination (AOQCs), Study Areas (SAs),
and Base Realignment and Closure (BRAC) Cleanup Sites at Devens are shown
in Figure 2. These designations are based on an Army database dated
December 1993,

A potential contamination source in the region is stormwater runoff from private
and public roads, including Route 2, which borders the southern boandary of the
Main Post. Stormwater runoff contributes nutrients, dissolved and suspended
solids, heavy metals, sodium chloride, and low concentrations of volatile organic
compounds (VOCs) to surface water and ground water resources (6). More
importantly, if containment structures are not in place, stormwater drainage
gvstems can provide a conduit for transport of oil or hazardows material in the
event of an accident.

Potential contaminants from railroad vards and maintenance areas include
acids, bases, chloride, metals, nitrats, pesticides and herbicides, phenols,
sodium, sulfate, surfactants, and VOCs (6). The B&M/Springfield Terminal
Railway Company owns and operates a rail yard (the Hill Yard) adjacent to the
Industrial Zone of the Main Post, in proximity to Grove Pond. The B&M
Railroad has been identified as a potentially responsible party for a spill area
along the rail line between Plow Shop and Grove Ponds (7).

The Moore Airfield, on the North Post, i3 a petential contamination source given
that airports typically have fuel tanks and solvent storage areas for aireraft
service and maintenance, Runoff from airports commoenly contains metals,
pesticides and herbicides, VOUCs, and surfactants (6.

& Waterashed Characteristics



Devens’ sanitary sewer service areas are shown in Figure 3. Leakage from
municipal sewer lines can be considered a threat to public water supply, where
piping is old and in poor condition. Senitary sewers at Devens are reported to be
in good condition and therefore are not expectad to influence water quality.
Sewage from Devens flows to the wastewater treatment plant west of the
Nashua River on the North Post. The system discharges primary-treated
wastewater to open-air rapid sand infiltration beds, which recharge the effluent
to the ground. Common contaminants that may be contributed by municipal
sewage include metals (including iron and manganese), nitrate, pathogens
(viruses and bacteria), sodium, selvents, and surfactants (§).

The South Post, which is partially in the North Nashua watershed, is not part of
the Reuse Plan, but reportedly, spills of petroleum, oil and lubricants oecurred
where fueling or fuel storage was involved in training exercizes (7). Two landfill
sites, which received household waste prior to 1930 are alss on the South Post
(7L

In addition to the above, seven state-listed confirmed disposal sites are within
one half mile of Devens (8), as shown in Figure 2. The regulatory status of the
sites and the types of contaminants encountered are summarized below:

A, FMC/Tuleo, Inc., 9 Bishop Rd, Ayer: Priority disposal site in Phase II
(Comprehensive Site Assessment Phasa) of the MCP (confirmation date: 15
January 1987). Soil and ground water were contaminated with arsenic,
organics and pesticides from a landfill and pit.

B. Exxon gas station, 20-30 Park St, Ayer: Priority dispesal site in Phase 1
(Initial Site Assessment Phase) of the Massachusatts Contingency Plan
(MCP) (confirmation date: 15 July 1993). Soil and ground water were
impacted from a leaking underground storage tank (UST).

C. Mr. Mike's Citgo, Harvard Rd, Ayer: Priority disposal site in Phase 11 of the
MCP,
-

D. Calahan Property, 262 Aver Rd, Harvard: Unclassified site in Phase I of
the MCP. Soil and ground water were contaminated with volatils oTganic
compounds from a leaking UST and other identified source(s),

E. Shirley Highway Department, 26 Clark St, Shirley: Unclassified site in
Phase I of the MCP (confirmation date: 15 July 1993). Soil was
contaminated by gasoline from a leaking UST.

F. Samson Ocean Systems, Inc., Shaker Rd, Shirlay: Published non-priority
site in Phase II of the MCP (confirmation date: 15 April 1887), Soil and
ground water were contaminated with metals, petroleum products and
volatile organic compounds from unidentified sources,

G. MCI Bhirley Department of Correction, Harvard Rd., Bhirley: Unclassified
site in Phase I of the MCP (confirmation date: 15 dJuly 1983). Soil and
ground water were contaminated with petrolenm products from & leaking
UST,

Confirmed DEP Disposal Site C which is proximate to the limit of the aquifer
areas, is approximately one half mile south of Grove Pond, and is likely
upgradient of the Grove Pond area. While Site D may also be upgradient, it is

1184/81rs
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within the till'bedrock areas, and is over one mile from Grove Pond, and
therefore unlikely to be a sipnificant source of contamination,

Erosion of steep, poorly vepetated slopes can resalt in siltation of surface water
bodies, but is generally not regarded as a potential threat to ground water
supplies. In general, the site is not characterized by steeply sloping topography.
Areas with slopes that are greater than 15 percent include the Nashua River
corridor, Bhepley's Hill, and the southeast portion of the Main Post, in the
Mirror Lake/Robbins Pond region, and just south of Cutler Army Hospital.
These areas generally are forested, except for a gravel mining operation on the
western banks of Big Mirror Lake (7).

While extensive apurces of potential contamination have been identified at and
near Devens, minimal impact on water quality at the on-site water supply wells
has been identified, based on water guality data collected to date. In future
water supply planning work, locations of USTs and other Confirmed Disposal
Sites or Locations To Be Investigated (LTBIs) in aquifer areas may be further
decumented, if additional water supply well sites are to be investigated. Care
will have to be taken during site cleanup and future development to avoid
contamination of ground water resources. Measures to promote continued
protection of the water resource are provided later in this report.

GROUND WATER PROTECTION DURING REMEDIATION

11594/50r
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There is general concern that remediation measures may adversely impact the
aquifer. Remediation measures implemented in aguifer areas should be
undertaken in a manner that will minimize potential impacts on the underlying
aquifer, and impacts to surface water runoff that drains into the aguifer. As
on-going remediation efforts continue, we recommend inclusion of the following
components in management plans geared toward aguifer protection:

*  Description of the site history and site conditions including types of
contaminants encountered, concentrations and standards, and lateral and
. vertical extent of contamination,

*  Field sereening and analytical methods for evaluating contaminant levels in
soil and ground water.

*  Decontamination methods for personnel and equipment, designated
decontamination areas, and containerization methods for contaminated
clothing and wash water.,

*  (Criteria for segregating contaminated soils, and methods for containing the
soils. For example, excavated contaminated material should be stockpiled
and covered with impervious material, or transferred to covered rolloff
containers, In addition, open excavations should be covered so that
precipitation will not reach excavated areas.

*  Methods for treating or containerizing contaminated water generated on
projects where dewatering is required.

= Methods for controlling runoff during site remediation. For example,
sediment transport in surface water ranoff from remediation sites should be

T Watershed Characteristics



PROPOSED REUSE PLAN
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mitigated by typical siltation controls such as placement of hay bales and
silt fence between the work areas and surface water bodies.

*  Criteria for evaluating reuse, treatment and disposal aptions for
contaminated soil and ground water,

*  List of applicable local, state, and federal regulations, and referenced
doeurnents,

On contaminated sites where remediation may not be practical or feasible,
aquifer protection measures could include capping contaminated areas to
prevent infiltration of precipitation through contaminated soils. To maintain or
increase aquifer recharge rates at these sites, runoff from the capped areas could
be directed to on-site recharge basins in areas underlain by clean sqil or fill
materials. Installation of oil'water separators at recharge basins or stormwater
discharge points could also be implemented on contaminated sites where runcff
may contain petroleum or sclvent compounds.

The Reuse Plan for Devens offers a program that balances the protection and
enhancement of the natural resource base with the provision for economic
opportunity for this region of Massachusetts. The Reuse Plan contains land uses
that reflect federal government reguests, enhancement of the site's natural
resources, development of innovation and technology businesses, and
development of rail-related industries. Taking advantage of an existing system
of infrastructure and access, the Devens Reuse Plan (Figure 4) proposes a mix of
land uses that will generate employment opportunities, In addition, the plan
incorporates the needs and interests of the federal, state, and local governments.

Land Use

The inclusion of open space zones, innovation and technology business Areas,
rail-relatedfindustrial uses, residential areas, and a variety of other uses in the
Reuse Plan, reflects the commitment to diversity. The open space system
presented in the Reuse Plan, includes all land proposed for active and passive .
open space, as an integrated network of open space, rather than one managed hy
individual land owners, A water resources protection plan has been developad
and will be implemented for all uses that locate on Devens regardless of whether
they occupy land over the medium and high yield aguifers.

Open Space

The Reuse Plan provides for the retention of over 33 percent of the site as
dedicated open space. The open space system provides protection to Devens'
environmentally sensitive areas and encourages the creation of active and
passive recreational areas throughout the site. A north to south 0PN SpEce
corridor along the Nashua River is proposed as part of the request of the
USFWS to acquire the river's associated floodplain. The USFWS slso has
requested the parcel to the north of Route 2. Both land areas will become an
extension of the Oxbow Wildlife Refuge. An open space "necklace” is created by
extending open space northerly around Mirror Lake and along Willow Brook,

8  Watershed Charscteristics
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connecting to the recreation areas near the Verbeck Gate. As a result, an apen
space system is created with a variety of natural and man-made features along
it course.

The Reuse Plan calls for the development of an open space plan within one vear
after adoption. As part of this plan, active and passive recreation areas will be
identified and sensitive resources such as valuable wetlands will be studied and
mapped. Legal methods will be identified and implemented to place permanent
protection on these sensitive resoarces,

9  Waterehed Characteristics



which is released from the reservoir by the Metropolitan District Commission
{(MDC) under a mandate established when the reservoir was constructed. The
Main Stem flows northward through the South Post proximate to the Oxbow
National Wildlife Refuge and along the westarn border of the Main Post and
bisects the North Post. Tributaries along this ssgment include the 8till River,
three unidentified streams (which originate on the South Post), Catacconamug
Brook, Trout Brook, Walker Brook, Nonacoicus Brook, Mulpus Brook, and the
Squannacock River. The only pond in this portion of the subwatershed is
Cranberry Pond, which is a kettle pond on the South Post. The T-day low flow
reported for a stream gauging station on the Main Stem, approximately 4 miles
north of the site in Pepperell, is 43 ofs (5),

The flow rate at this gauging station is affected by storage of water behind
dams, such as the Ayer Ice House dam, which is located upstream of the

Pepperell gauging station near the northern tip of the Main Post at Fort Devens.

The Iee House dam iz not actively used to generate electricity; however, it does
restriet stream flow, affecting the streamflow duration characteristics of
downstream gauging stations,

The Bowers Brook/Nonacoicus (BB/N) subwatershed extends from the Vaughn
Hills in the south (where Bowers Brook originates), to Long Pond in the east,
and to the confluence of Nonacoicus Brook and the Nashua River in the west.
Nonacoicus Brook receives flow from Willow Brook and from & series of
interconnected ponds - Plow Shop Pond, Grove Pond, Flannagan Pond, and
Sandy Pend. Bowers Brook, which originates south of Harvard and Bare Hill
Pond, flows through Bare Hill Pond and discharges into Cold Spring Brook,
which flows in a northeasterly direction until it discharges into Grove Pond.
Other surface water bodies in the BB/N subwatershed include Robbins Pond,
Mirror Lake, and Little Mirror Lake on the Main Post. Robbins Pond drains
into Willow Brook. Mirror Lake and Little Mirror Lake are isolated kettle
ponds, which have no connection to the various tributaries. The T-day low flow
reparted for Nonacoicus Brook near its confluence with the Nashua River is 0.3
efs (5).

Published information indicates the region receives approximately 40 to 42
inches of precipitation annually, of which less than 20 inches, on average, is lost
to evaporation and evapotranspiration (5,9). The remainder is transported to
surface water bodies as surface runoff, or infiltrates the ground and flows as
ground water, eventually discharging to the streams and rivers as baseflow.
The percentage of streamflow that is comprised of ground water baseflow varies
seasonally, and is typically highest in the summer menths, when rainfall and
snowmelt are minimal, and evapotranspiration rate is high.

AQUIFER AREAS AND WATER SUPPLY WELLS

119455 v/
OEATIAFS

Ground water supplies in the region have primarily been developed from glacial
outwash deposits. The amount of water available from surficial deposits
generally depends upon the grain size, degree of sorting (a well sorted material
has a very consistent grain size; s poorly sorted material has a wide range of
grain sizes, from clay-sized particles to boulders), and saturated thickness. The
glacial outwash deposits in the vicinity of Devens are well suited for aquifer
development because they are generally coarse-grained, well sorted, and
frequently in low-lying areas where ground water discharges to surface water
bodies such as rivers, lakes, and wetlands. Saturated thickness is therefore

11 Watershed Hydrology



AQUIFER AREAS AND WATER SUPPLY WELLS
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which is released from the reservoir by the Metropolitan District Commission
(MDC} under a mandate established when the reservoir was constructed. The
Main Stem flows northward through the South Post proximate to the Oxbow
National Wildlife Refuge and along the western border of the Main Post and
bisects the North Post. Tributaries along this segment include the Still River,
three unidentified streams (which originate on the South Post), Catacoonamug
Brook, Trout Brook, Walker Brook, Nonaccicus Brook, Mulpus Brook, and the
Squannacock River. The only pond in this portion of the subwatershed is
Cranberry Pond, which is a kettle pond on the South Poat. The 7-day low flow
reported for a stream gauging station on the Main Stem, approximately 4 miles
north of the site in Pepperell, is 43 ofs (5).

The flow rate at this gauging station is affected by storage of water behind
dams, such as the Ayer Ice House dam, which is located upstream of the
Pepperell gauging station near the northern tip of the Main Post at Fort Devens,
The Iee House dam is not actively used to generate electricity: however, it does
restrict stream flow, affecting the streamflow duration characteristics of
downstream gauging stations,

The Bowers Brook/Nonacoicus (BB/N) subwatershed extends from the Vaughn
Hills in the south (where Bowers Brook originates), to Long Pond in the east,
and to the confluence of Nonacoicus Brook and the Nashua River in the west.
Nonacoicus Brook receives flow from Willow Brook and from a series of
interconnected ponds - Plow Shop Pond, Grove Pond, Flannagan Pond, and
Sandy Pend. Bowers Brook, which originates south of Harvard and Bare Hill
Pond, flows through Bare Hill Pond and discharges into Cold Spring Brook,
which flows in a northeasterly direction until it discharges into Grove Pond.
Other surface water bodies in the BB/N subwatershed include Robbins Pond,
Mirror Lake, and Little Mirror Lake on the Main Post. Robbins Pond drains
into Willow Brook. Mirror Lake and Little Mirror Lake are isolated kettle
ponds, which have no conneetion to the various tributaries. The 7-day low flow
reported for Nonacoicus Brook near its confluence with the Nashua River is 0.3
efis (5).

Published information indicates the region receives approximately 40 to 42
inches of precipitation annually, of which less than 20 inches, on average, is lost
to evaporation and evapotranspiration (5,9). The remainder is transported to
surface water bodies as surface runoff, or infiltrates the ground and flows as
ground water, eventually discharging to the streams and rivers as baseflow.
The percentage of streamflow that is comprised of ground water baseflow varies
seasonally, and is typically highest in the summer months, when rainfall and
snowmelt are minimal, and evapotranspiration rate is high.

Ground water supplies in the region have primarily been developed from glacial

outwash deposits. The amount of water available from surficial deposits |
generally depends upon the grain size, degree of sorting (a well sorted material

has a very consistent grain size; a poorly sorted material has a wide range of

grain sizes, from clay-sized particles to boulders), and saturated thickness. The

glacial outwash deposits in the vicinity of Devens are well suited for aquifer

development becanse they are generally coarse-grained, well sorted, and

frequently in low-lying areas where ground water discharges to surface water

bodies such as rivers, lakes, and wetlands. Saturated thickness is therefore
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generally greatest in these low-lying areas where the water table is shallow and
typically similar in elevation to surface water bodies. Ground water recharge to
these aguifers is estimated to range from approxmately 13 to 20 infvr. (5,9).

The areal extent of glacial outwash deposits and locations of municipal water
supply wells in the region are shown in Figure 6. Previous reports have only
illustrated aquifer areas that have been classified by the U.5. Geological Survey
as medinm-yield and high-yvield (10,11). For this report, however, the entire
agquifer area is of interest. The aquifer areas classified as low-yield may have
limited saturated thickness, but they generally have hydraulic conductivity that
is similar to the medium and high-yield areas, and they are typically contiguous
with these higher yield aquifer areas. The low-yield is also attributable to their
position in the watershed, which is typically along the upgradient fringes of the
agquifer. The low-yield aquifers are, therefore, significant from a water supply
planning perspective because they contribute ground water flow to the more
transmissive downgradient aguifer areas,?

The direction of ground water flow through the aquifers generally follows
topography and surface water drainage. Because the aguifer areas have higher
hydraulic eonduetivity, and more moderate slopes than the surrounding glacial
till and bedrock upland areas, ground water recharge and ground water
baseflow contributions to surface water are typically greater in the aquifer
areas. Therefore, watersheds that contain substantial area overlain by aguifer
materials will have proportionately greater potential baseflow than watersheds
that are predominantly comprised of glacial till and bedrock.

In general, bedrock in the region has a considerably lower transmissivity than
the glacial outwash deposits. Most bedrock wells drilled in the region have
provided yields of less than 30,000 gallons per day (gpd); however, the bedrock
generally yields enough water for domestic use, Many areas in the Towns of
Harvard, Shirley, and Lancaster utilize bedrock water supply wells.

The municipal water supply well for the Town of Harvard, in the vicinity of Bare
Hill Pond, is drilled in bedrock and yields approximately 20,000 gpd, In
contrast, the other municipal wells in the Main Stem and BB/ subwatarsheds,
including the four wells at Devens, are screened in glacial oatwash deposits and
have a potential cumulative yield of approximately 5 million gallons per day
(mgd). This includes the Grove Pond Wells which are for emergency purposes
only. Hydraulic data for municipal wells and well fields in the vieinity of
Devens, including well depths, aguifer types, average and maximum withdrawal
rates, and estimated aguifer transmissivity are summarized in Table 1.

Ao Transmissivity is defined as the product of aquifer saturated thickness and hydraulic condustivity, which is
o mensure of the esse with which water flows through spturated sqil or rock.
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Table 1 SUMMARY OF MUNICIPAL WATER SUPPLY WELL DATA

Average  Maximum

_ Aquifer  Withdrawal Withdrawel o Well
Well Field Bub-Watershed Type [% {%} 'I‘ra;tmmaﬂ:rﬂ.g %
Devens-MacPherson  Main Stem (30%); glacial deposits 034 14 4, 00+ ]
Bowers Bi/Non. (61%)
Devens-Grove Pand  Bowers Bk /MNon. glacial deposits 0,02 Lo 4,0004 B5-45
Devens-Patton Bowers BkJ/Mon. glacial deposits 0,82 L4 4,000+ 67
Devens-Sheboken Main Stem (40%); glacial deposits AT 1.4 4,000+ TG
Bowars Bl./MNon. (B0%)
Ayer-Grove Pond Bowers Bk./Mon. placial deponits 1.489 2.02 21,000-51,600  G0-60.5
Harvard-Pond Road  Bowers BkJNon. bedrock 0.02 004 NA 147
Harvard-DPW Well  Bowers Bk/Non. glacial depoeite 0,001 0.007 NA <50
Horvard-Bolton Rd.  Bowers Bk/MNon. NA MA 0.02 NA Ha
Shirley-MCI Main stem glacial deposits  0.24 .38  28,650-67,800 4080
Bhirley-Pattersom Main stem placial depoeits 03 0.72 NA 1]

]!Utﬂll
1. Data derived from NEWA publications, ENSR report (March 1995), CDM report (January 1998), ETA report

(September 1994), and inquiries with local afficials,

2. The MacPherson and Sheboken wells are located on the boundary between two subwatersheds. Their Jocation in
the subwatersheds is based on the percentage of prefiminary Zone Ils, &8 defined by ETA in the 8/16/94 Report,
which fall inta each subwatsrahed.

3. NA: Data not available or not assessed.

WATER SUPPLY WELLS

The following section describes the water supply wells within the Towns of Ayer,
Harvard, and Shirley which are outside the limits of Devens. Devens' water
supplies are described separately. These are presented to provide a general
understanding of the regional water supplies and consumption trends which
have the potential to impact the available ground water resoarces within and
surrounding Devens.

Town of

The Town of Ayer, through its Water and Public Works Departments, currently
operates and maintains an extensive water supply system that serves
approximately 35 percent of the community. The water supply and distribution
system consists of: two active wells and a treatment plant at the Spectacle Pond
aquifer outside the Nashua River watershed on the sast end of the town; two
inactive wells and a treatment plant, for emergency use only, adjacent to Grove
Pond in proximity to Devens (see Figure 3); two water storage tanks with a
capacity of 844,000 gallons; and approximately 33 miles of transmission and
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