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COMMUNITY WATER-SUPPLY
FEASIBILITY STUDY
GUILFORD, CONNECTICUT

INTRODUCTION

Leggette, Brashears & Graham, Inc. (LBG) has completed a community water-supply
well field feasibility study of the Mulberry Point, Tuttles Point and Indian Cove shoreline
communities located in Guilford, Connecticut (figure 1). The purpose of this study was to
evaluate the potential to develop a new community water-supply source to serve the shoreline
communities.

The evaluation has been made based on a review of published reports and maps of the
area. Regional investigation reports and information was obtained from the Guilford Health
Department. LBG made a site visit to the area on August 23, 2010 to observe the geologic
conditions of the region, evaluate potential supply well locations and determine siting concerns;
determine accessibility for possible future groundwater investigations (test boring installation

and aquifer testing); and observe neighboring land-use activities.

HYDROGEOLOGIC SETTING

The three communities are located on approximately 126 acres along the Long Island
Sound shoreline in southern Guilford between Tuttles Point to the northeast and Vineyard Point
to the southwest. Tuttles Point/Mulberry Point and the Indian Cove communities are bisected by
a large tidal marsh that drains into Indian Cove (figure 1). The communities have been densely
developed with approximately 350 summer and year-round residential homes with seasonal
cottages dating back to the early 1900’s. There are several tidal marsh/wetland features located
throughout the study area. Two large tidal marsh/wetland features are located upgradient of
Indian Cove and east of Tuttles Point and a smaller tidal marsh/wetland feature is located
between Mulberry Point and Tuttles Point. In addition, there is a wetland feature located east of
Vineyard Point Road.

The communities are located in the Central Coastal Drainage Basin, within the Eastern
Highland region. The majority of the land is developed by residential homes with a large

25.75-acre undeveloped area west of Lower Road and east of Vineyard Point Road which is
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owned by the Guilford Land Conservation Trust. The topography ranges from less than 10 ft
msl (feet above mean sea level) located along the shoreline, tidal inlets and marsh areas to a peak

of 80 ft msl in the Land Trust property east of Vineyard Point Road.
AQUIFER TYPES
Groundwater supplies can be developed from two aquifer types, sand and gravel aquifers
and bedrock aquifers. If suitable stratified-drift material is present, sand and gravel aquifers
would be the more prolific aquifer to provide the quantity that would be required by the shoreline

communities.

Sand and Gravel Aquifers

Sand and gravel aquifers, also called unconsolidated stratified-drift deposits, are the best
source for development of large quantities of groundwater. To be a viable high-yield aquifer, the
unconsolidated deposits must contain pores or open spaces which can fill with water, and these
openings must be large enough to permit water to move through them toward wells at an
adequate rate. Individual pores in a fine-grained material like clay or silt are extremely small
and, although the water content is high, water cannot move readily through the tiny pore spaces.
This means clay and silt formations will not yield adequate water for development of
high-yielding wells. Similarly, saturated sands of medium-grain size can produce moderate-
yielding wells and coarse-grained saturated sand and gravel material will produce high-yielding
wells.

Information pertaining to the grain size of stratified-drift material and the thickness of the
saturated deposits present in an area can be obtained from published data; however, site-specific
investigations which include drilling test borings on a study parcel ultimately determine if

suitable material is present to develop high-yielding production wells.

Bedrock Aquifers

Bedrock aquifers are the primary water sources found throughout the study area. Based
on bedrock mapping, the area is underlain by metamorphic crystalline bedrock consisting of

gneiss and schist with minor amounts of igneous rocks (granite and pegmatite). These types of
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rocks are generally dense and hard. This type of bedrock has little primary permeability or
porosity. Groundwater is found almost exclusively in secondary openings such as faults,
fractures and joints. These features allow storage and flow of groundwater with higher yielding
wells dependent on the frequency and interconnectedness of the secondary openings. Wells

completed in bedrock aquifers are generally not high-yielding wells.

DATA REVIEW

As part of this evaluation, LBG has reviewed existing data pertaining to the stratified-
drift deposits and the underlying bedrock geology underlying the stidy area from published
reports, records and maps from the U.S. Geological Survey and Connecticut State agencies, as
well as information provided by the Guilford Health Department and maps produced by the

Guilford Conservation Commission Natural Resource Inventory Commitiee.

Surficial Geology

The shoreline communities are underlain by thin till overburden deposits which cover the
hillsides (figure 2). Bedrock outcrops are visible throughout the area where there is no till cover.
The till is described as “compact, nonsorted sediment deposited by glacier ice” (map unit t) on
the “Surficial Geologic Map of the Guilford Quadrangle, Connecticut” (Flint, 1971). Till is not
considered a primary water-bearing deposit because of its density, poorly-sorted texture and low
permeability. Based on information obtained from 60 geologic test borings drilled throughout
the study area as part of a 2010 subsurface investigation conducted by LBG, the till cover
thickness ranges from less than 1 foot to greater than 6 feet.

Typically, the most productive wells are completed in stratified drift deposits. Stratified
drift deposits are composed of interbeds of well-sorted gravel, sand, silt and clay. The water-
bearing and water-yield properties of stratified drift aquifers vary from excellent to poor,
depending on the extent and relative amounts of fine-grained versus coarse-grained material.
The closest stratified drift deposit mapped in or around the shoreline communities is located east
of the shoreline communities, along West River (Weiss, et al, 1982). The deposits range from 10
to 40 feet in thickness and are described as clay to very fine sand that were deposited by or in

glacial meltwaters. However, these materials generally do not produce high-yielding wells.
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Coarser-grained sands are mapped further east of the West River, approximately 3,500 feet east
of Tuttles Point.

A review of the “Surficial Geology of the Guilford and Clinton Quadrangles” and the
Connecticut Department of Environmental Protection (CTDEP) database confirms that there are
no stratified drift deposits mapped anywhere in the shoreline communities study area. Based on
these findings, it is unlikely that a high-yielding supply well(s) can be developed in the

overburden in this area to support the shoreline communities.

Bedrock Geology

The shoreline communities are underlain by the Plainfield Formation, Stony Creek
Granite Gneiss and the Narragansett Pier Granite bedrock units (figure 3). The Plainfield
Formation is described as an interlayered thinly bedded quartzite mica schist and dark gray
gneiss. Stony Creek Granite Gneiss is described as red to pink, medium to very coarse granitic
gneiss. Both bedrock types are metamorphic. The Narragansett Pier Granite is described as a
pink to red, medium to coarse massive granite (Rodgers, 1985).

Three rock cores were obtained from the study area during a 2010 subsurface
investigation conducted by LBG. The rock cores were advanced approximately two feet into the
rock at each location. The rock cores indicate that the underlying bedrock consists of a fine to
coarse grained gneiss that is moderately to very competent with some jointing. A rock sample
collected on Marshall Avenue in the Mulberry Point community consisted of a coarser-grained
gneiss with more weathered fractures compared to the finer grained gneiss rock core collected on
Indian Cove Road. In addition, a very competent, dense pegmatite was observed at the Lower
Road drilling location. Information obtained from the Town of Guilford Health Department
indicates that typical private potable supply wells in the area range in depth from approximately
100 to 600 ft bg (feet below grade) in the Indian Cove community with pumping rates ranging
from 0.5 gpm (gallon per minute) to as high as 20 gpm. Information from the Mulberry Point
area was more limited, likely due to the age of the water supplies (pre-1964). Three well logs
from the area indicate well depths range from 300 to 400 ft bg with pumping rates of 0.25 gpm to

3 gpm.
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As previously described, these types of bedrock have little primary permeability or porosity
and groundwater is found almost exclusively in secondary openings. Fracture zones can
frequently be located on aerial photographs as lineations or lineaments. Such lineations appear
on black-and-white prints as tonal differences, which may be a result of subtle topographic
undulations, vegetative differences or differences in soil moisture related to the underlying
bedrock structure. The study area does not show the presence of significant fracture zones

having the potential to yield satisfactory quantities of water for a community supply.

CTDEP - Impaired Waterbodies
The most recent (2006) 303(d) impaired water-bodies list available through the CTDEP

was reviewed to determine if the study area is located within the basin of a surface-water body

impairment. If an aquifer being evaluated is located near a listed surface-water body, permitting
new withdrawals from the basin could be an obstacle with the regulatory agencies. The Guilford
Harbor, including the Inner Sachem Head Harbor, Indian Cove and the shore area north of
Mulberry Point as well as all of Guilford Harbor were included as a Category 5, indicating water
quality impairment. Further review indicates that this area is listed as a result of fecal coliform
impacting shellfish harvesting. In addition, a study conducted by the Town of Guilford Health
Department (Sieviec, 1999) indicates that shell fishing at Tuttles Point was restricted by the
United States Food and Drug Administration as a result of high cadmium concentrations detected
in shellfish. The 1999 study documented an overall decrease in cadmium and Escherichin coli (a
pollution indicator bacteria) concentrations from 1987 data with additional testing recommended.
This type of impairment would not likely pose a major obstacle for permitting new withdrawals

from a bedrock source.

Endangered Species and Natural Communities

A map of “State and Federal Listed Species and Significant Natural Communities”
(December 2010), also available through the CTDEP, was reviewed for the study area. The map
indicates the presence of listed species and/or natural communities in the vicinity of West Lane
and the southwestern portion of Indian Cove and on the eastern portion of Tuttles Point in the

vicinity of Faulkner Drive and Mulberry Point Road (figure 4). The presence of endangered
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species and/or natura] communities has the potential to affect the likelihood of obtaining a permit
for a new water-supply source. The available map is very generalized and a site-specific inquiry
with the CTDEP and an investigation would need to be completed prior to well siting and
drilling to determine what species and/or community is present and if this presence precludes

new source development, prior to developing a community water supply.

CTDEP Groundwater Classification

The CTDEP classifies the groundwater underlying most of the study area as “GA
impaired” with water quality improving to “GA” along Mulberry Point Road, north of the Sylvan
Hills Road intersection. GA impaired groundwater is defined as groundwater within the area of
existing private water-supply wells or an area with the potential to provide water to public or
private water-supply wells, however, the groundwater may need treatment before drinking or
domestic use. For GA, the CTDEP presumes that groundwater in such an area is, at a minimum,

suitable for drinking or other domestic uses without treatment.

WATER-SUPPLY EVALUATION

A groundwater balance compares the available recharge to an area with the estimated
water-supply demand. This comparison determines if the area is self-sufficient in providing the
water required. If the proposed water demand exceeds the available recharge, groundwater
would be drawn from beyond the area. In this case, the shoreline community watershed was

examined to determine if community supply well(s) would oversubscribe the resource.

Groundwater Demand

In order to serve the shoreline communities with a community groundwater supply, a
conservatively estimated water supply of 131,250 gpd (gallons per day)} or 91 gpm would be
required. This assumes that the shoreline communities include 350 homes and no further
development will occur. Because the area is varied with year-round and seasonal-use homes, we
have conservatively assumed that the homes have four bedrooms, each home occupied by
five people requiring 75 gpd each. Therefore, each residence would require an estimated water

supply of 375 gpd or an average withdrawal from the underlying bedrock aquifer of
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131,250 gpd. Assuming that each residence will continue to be served by onsite septic systems,
approximately 85 percent of the groundwater withdrawn would be retumed to the aquifer
immediately underlying the homes through percolation from the septic system leachfields. Asa
result, the total consumptive use, or water lost from the groundwater system, would be
15 percent of the demand or approximately 19,700 gpd. Consumptive water use is primarily
associated with watering lawns, washing cars and recreational uses that do not get returned to the

aquifer.

Groundwater Supply

Groundwater in an unconsolidated and a bedrock aquifer is a renewable resource that is
continually replenished by precipitation on the local watershed. Local precipitation is a source
of recharge to the aquifers in the study area. Local precipitation for this study was collected at
the closest National Qceanic and Atmospheric Administration (NOAA) weather station located
in East Haven (Saltonstall) which reported an average annual precipitation for this area of about
44.35 inches per year for the years 1942-1959 and 1979-1995 (NOAA, 2002). However,
because of the incomplete record from this weather station, the next closest weather station with
current precipitation data, located at Tweed Airport in New Haven, was reviewed. The average
annual precipitation for this weather station for the years 1948-1977 and 2002-2010
(35 complete years on record) is 42.82 inches, slightly lower than the East Haven Saltonstall
station. Table 1 summarizes the annual precipitation data available for both stations.

About half this total precipitation is lost to evaporation and transpiration processes; the
remainder is available to become surface-water and groundwater runoff. Groundwater recharge
results from a portion of total rainfall and snowmelt that infiltrates the soil and overburden
materials within the area of potential recharge. However, the actual amount of precipitation that
contributes to groundwater recharge is dependent on the porosity and permeability of the surface
soils and the slope of the land. If groundwater is not removed by wells, the recharge eventually
discharges to surface water and becomes groundwater runoff.

The watershed area of potential recharge to the aquifer in the study area was determined
using surface topography, where the precipitation recharge area boundaries were delineated up to
the drainage basin boundaries in the upgradient till (figure 5). The groundwater divides were

assumed coincidental with surface water drainage divides. Typically, sources of groundwater
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recharge includes precipitation that falls directly on the surface of the stratified drift,
groundwater flow from surrounding hills; and infiltration from surface-water bodies when the
well depresses the level of the groundwater table below the water level of a surface-water body.
Groundwater recharge to stratified drift was not evaluated in this analysis because there were no
significant stratified-drift material identified underlying the shoreline study area where a
potential community supply could be located.

Groundwater in a bedrock aquifer is continually being replenished by precipitation on the
local watersheds. Some of the water infiltrating the soil zone percolates downward to recharge
the bedrock. The United States Geological Survey (USGS) study of the groundwater recharge
rate to the till covered metamorphic bedrock in Connecticut has shown that the average natural
recharge from precipitation averages from 8 to 10 inches per year (Weiss et al, 1982). Because
of the hilly terrain, the numerous bedrock outcrops observed throughout the area and the soil
types found along the shoreline communities, a more conservative bedrock recharge rate of
5 inches per year has been assumed. This recharge rate is equivalent to 370 gpd per acre.
Therefore, recharge to the bedrock aquifer to the 586.55 acre (or 0.92 square mile) watershed
area is approximately 215,000 gpd. This exceeds the daily demand of 131,250 gpd, indicating
that the watershed can support the water demands of the shoreline communities.

In addition to evaluating the average recharge conditions to the site, it is important to
examine the short-term drought conditions. The precipitation data collected from the NOAA
New Haven (Tweed Airport) weather station (for the years 1948-1977 and 2002-2010) indicate
that during a ome-year-in-thirty drought (3.3-percent probability of recurrence), the annual
precipitation is 30.3 inches or approximately 29 percent below average. This amount is
71 percent of the average precipitation of 42.82 inches per year. However, the USGS has
estimated that groundwater recharge in Connecticut during drought periods may be reduced by
as much as 40 percent (or 60 percent of the average recharge rate). Based on the more
conservative USGS drought recharge rate, the estimated recharge to the watershed would be
about 130,000 gpd, which is slightly less than the estimated total demand. Although this
estimated recharge during drought conditions is less than the estimated demand, the estimated
demand is based on conservative assumptions (all homes are occupied by 5 people year round)
and the actual demand is likely less. In addition, estimated recharge during drought conditions

does not take into consideration that, as previously described, approximately 85 percent of the
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groundwater withdrawn would be returned to the aquifer immediately underlying the homes

through percolation from the septic system leachfields.

WATER-QUALITY IMPACTS

Records from the Guilford Health Department were reviewed with respect to known and
potential water-quality issues in the shoreline communities. Reports from the Guilford Health
Department indicate that many potable water supplies in the area, particularly in the Mulberry
Point area, are impacted by seasonal salt-water intrusion. The shoreline communities are
susceptible to salt-water intrusion, especially at the end of the summer and during dry periods,
because of the proximity to the Long Island Sound.

Fresh groundwater is derived solely from precipitation recharge directly on the ground
surface. Water percolates downward to the underlying bedrock aquifer and discharges south to
the Long Island Sound. The fresh-water/salt-water interface is maintained by recharge from
precipitation. Because the groundwater elevation above sea level is not constant, but fluctuates
from season to season with wet and dry periods, the depth to the fresh-water/salt-water interface
is not constant. Because of the proximity to the shoreline, salt-water upconing and/or lateral
intrusion can occur if a well is over-pumped, especially during periods when there is little to no
recharge. Lateral intrusion is a function of drawing the water table down in the direction of the
salt-water body to a degree that the natural flow gradient from the land to the sea is reversed,
allowing salt water to travel to the well. Vertical upconing is more complex and is complicated
by the fact that the potable supply wells in this area are completed in bedrock where groundwater
flow is through preferential fractures in the rock.

In addition to salt-water intrusion, the water quality in the Indian Cove community was
impacted by a release of trichloroethene (TCE) at a private residence in 2001. Groundwater
from several homes located on Daniel Avenue, Reeves Avenue, Spencer Avenue, Bay Street and
Indian Cove Road were impacted by the release with concentrations of TCE ranging from less
than 4.4 ppb (parts per billion) to 12 ppb. Because the drinking water standard for TCE is 5 ppb,
granular activated carbon (GAC) filters were installed at 10 private residences to treat the water
prior to consumption. According to the Town of Guilford Health Department, the groundwater

impairment was a result of a release from a single source point and the groundwater no longer
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contained TCE sometime around 2004 — 2005. The same 2001 laboratory records reviewed at
the Town of Guilford Health Department also indicated that methyl tertiary-buty! ether (MTBE)
was detected in several wells Jocated on Spencer Avenue, Reeves Avenue and Indian Cove
Road. However, the source of the MTBE was not associated with the TCE spill, but believed to
be associated with small isolated gasoline spills or related to buried homeowner fuel-oil tanks.
Finally, the groundwater has demonstrated some localized impacts by the domestic
sewage disposal to the septic systems. Domestic sewage contains phosphates, chlorides,
nitrogen compounds and synthetic organic chemicals. Phosphates are absorbed on the fine
particles in glacial soils, and chlorides are attenuated in the soil by dilution from the infiltrating
precipitation, although in the case of the shoreline communities, the sea spray will naturally
contribute sodium and chloride to the soil. Four forms of nitrogen are found in domestic sewage:
organic nitrogen, ammonia, nitrite and nitrate. The United States Environmental Protection
Agency estimates that typical domestic sewage contains about 40 mg/l (milligrams per liter) total
nittogen. Forty (40) percent of this is trapped in the septic tank sludge, discharged to the
atmosphere in the form of nitrogen or ammonia gas, or removed by the biologic crust in the
leachfield and surrounding soils. The remaining 60 percent, or 24 mg/l, passes beyond the
biologic crust of the septic system leaching field (Healy & May, 1982). As a result of the nitrate-
nitrogen characteristics, effective attenuation occurs only as a result of dilution by infiltrating
precipitation. Review of water-quality results of several private water supplies in the Mulberry
Point Area indicate that historically (summer 2000), several wells contained nitraie at
concentrations above the drinking water limit of 10 mg/l (milligrams per liter). Concentrations

detected above the drinking water limit ranged from 10.2 mg/l to 23 mg/1.
OBTAINING NEW WATER SOURCE APPROVAL
Below are considerations that must be taken into account when performing a new source
exploration project in Connecticut. The two primary programs that must be incorporated are the

Connecticut Department of Public Health’s (CTDPH) well site approval process and the CTDEP

diversion permit requirements.
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Well Sitin
For a yield greater than 50 gpm, a production well must be placed greater than 200 feet

from a sewage disposal system or other source of pollution (with the owner maintaining sanitary
conditions by ownership or easement). The well must be 50 feet from the “annual high water
mark”, and the wellhead must be above the 100-year flood plain. The criterion for the 100-year
flood plain is to have the “land immediately surrounding the wellhead” above the flood plain.
This can be achieved in a variety of ways. For wells with yields between 10 and 50 gpm, the
setback from a sewage disposal system or other source of pollution is 150 feet; however, the
Public Health Code does not specify that the owner have control of sanitary conditions by
ownership or easement (although CTDPH staff have made statements that it is a requirement).

A site meeting should be held with the regional engineer from the CTDPH to address any

siting concemns they may have, prior to performing a ltest drilling program.

Diversion Permits

A diversion permit is required for wells or system of wells with a yield of greater than
50,000 gpd. Applications for diversion permits are complex, and must be complete at the time of
filing. An assessment of the likelihood of receiving a diversion permit for a given site must be
performed before committing to a well exploration program. Based on the results of this study,
the likely source for a community supply well(s) would be developed in the bedrock aquifer.
This would require a general permit for diversion of water up to 250,000 gpd in a bedrock
aquifer. The species/communities mapped on the Natural Diversity Database in the Indian Cove
area may be a limiting factor in obtaining a permit.

The CTDEP requires that the zone of influence of wells be determined for diversion
permit applications. This zone of influence becomes the basis of defining the extent of
environmental impact assessments. Depending on the level of detail requested by the CTDEP, a
soils report would be provided based on published data or new studies performed by a soil

scientist.
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POTENTIAL COMMUNITY SUPPLY WELL LOCATIONS

There are no mapped stratified drift deposits in the shoreline community regions. As a
result, developing a community supply in the overburden material in this portion of Guilford is
not feasible. Although prolific lineations in bedrock were not identified in the study area, the
region was further evaluated for potential locations for a bedrock community water supply.
Based on the bedrock logs that were reviewed, there are private supply wells in the communities
with pumping rates ranging from 0.25 gpm to 20 gpm, with the higher yielding wells found in
the Indian Cove area. However, based on the projected water demands for the shoreline
communities, a community water supply developed in the bedrock aquifer would likely require
five or more production wells able to sustain 10 to 20 gpm. Based on the well records reviewed,
it is unlikely that multiple high-yielding wells can be developed and therefore a community
water supply developed in this community would likely consist of seven or more wells. Asa
result, a community water supply would require a sizeable area in order to draw water without
interfering with the other production wells.

In addition, because the homes near the shoreline have demonstrated seasonal impacts from
salt-water intrusion, particularly in the Mulberry/Tuttles Point area, potential water-supply
locations set back from the shoreline in the vicinity of the Indian Cove community were further
evaluated. However, because groundwater has historically been impacted by single point source
releases (the TCE-impacted water, the detections of MTBE and increased nitrates due to isolated
septic failures) in the study area, a potential water-supply location set away from the highly
developed areas of the community and as far from the shoreline were targeted.

Based on the geology of the area and potential water-quality issues, there was no
preferential location identified to develop a community water supply. The only property
identified to potentially offer an adequate buffer away from the salt-water impacts and potential
water quality issues is the 25.75 acre undeveloped parcel west of Lower Road and east of
Vineyard Point Road which is owned by the Guilford Land Conservation Trust. The feasibility
of developing this property as a community water supply was further evaluated. Several
potential limiting factors were identified that would prohibit the development of the property.
The first factor was to determine if the property was large enough to accommodate the projected

number of wells needed to support a community supply. Because of the likely yield restrictions
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associated with the bedrock type found in this area, a community water supply of a seven or
more wells, spaced approximately 150 feet away from the property edge (sources of pollution) to
meet CT DPH requirements and to avoid pumping interferences would be required. Based on a
review of the property configuration, the parcel could accommodate approximately 12 to
15 wells if required to meet the water demand and regulatory requirements. At this time, it is
unknown if the property would be available by the Town for a water-supply project. A second
factor that was considered was preventing drawing salt water to the proposed production wells.
Although there appears to be enough area available on the parcel to develop the community
water supply, a review of the direct recharge to the property was evaluated to determine if the
property could support the daily demand. Based on the recharge criteria previously described,
daily recharge to the direct watershed to the Guilford Land Conservation Trust property is
estimated to be about 23,650 gpd and will be even lower during drought conditions. This is
significantly lower than the daily demand 131,250 gpd, indicating that although the parcel size is
large enough to accommodate the number of projected wells, the property does not receive
adequate recharge to support the community water demands. This deficit in recharge could
potentially lead to induced infiltration of the nearby salt water, especially during periods of
drought.

In addition, there appears to be wetlands mapped on the vacant land (Town of Guilford,
2005). One concern regarding developing a community supply would be potential adverse
effects on onsite wetlands. Any potential supply wells would be required to meet local setback

distances from the wetland boundaries.

CONCLUSIONS

e There are no stratified-drift deposits mapped under the study area. The closest stratified
drift deposit is located east of the study area, along West River. These deposits are
described as clay to very fine sand, materials that generally do not produce high-yielding

wells.
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The bedrock aquifers underlying the study area are the Plainfield Formation, Stony Creek
Granite Gneiss and Narragansett Pier Granite. Groundwater is found in fractures and
joints in the bedrock. Review of randomly selected well logs from the Indian Cove area
and the Mulberry Point area indicate that the yield ranged from 0.25 gpm to 20 gpm, with

higher yielding wells documented in the Indian Cove area.

Average water withdrawal for the shoreline communities is estimated to be 131,250 gpd
assuming 350 homes, each occupied by five people year-round. Eighty-five percent of
this water will be returned to the groundwater system through the septic systems. The
total consumptive use of groundwater is estimated to be 19,700 gpd.

Recharge to the regional watershed is estimated to be 215,000 gpd during periods of
average precipitation and 130,000 gpd during periods of extreme drought.

Water-quality issues including seasonal salt-water intrusion; elevated nitrates associated
with failure of individual septic systems; and isolated releases of a solvent (TCE) and
gasoline have been documented impacting groundwater quality in the shoreline
communities. Based on communications with the Town of Guilford Health Department,
the chemical spills were one-time events and the groundwater is no longer impacted by

TCE.

Based on the local geology and water quality of the area, a community water supply for
this area could only practically be developed in the bedrock aquifer. Because bedrock
aquifers are generally low-yielding, the community water supply would likely require
seven or more production wells, requiring significant distances between each well in
order to avoid pumping interferences. In addition, the community water-supply wells
would need to be set back from the shoreline and pumping rates would need to be

properly managed to prevent salt-water intrusion.
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e The large undeveloped parcel west of Lower Road and east of Vineyard Point Road
(owned by the Guilford Land Conservation Trust) was identified as a potential location to
develop a community water supply. Initially it was chosen because this is a protected
property that is sizeable and undeveloped. These conditions are conducive of meeting all
of the CTDPH setback requirements. However, further evaluation indicates that
developing a community water supply at this location is not likely feasible because of a
number of issues. The most significant issue is the limited available recharge directly to
the property, which is drastically less than the water supply demands of the communities.
This shortfall of recharge could potentially cause salt-water intrusion to the commumnty
supply wells by the proposed groundwater water withdrawals. In addition to salt-water
intrusion concerns, potential impacts to the onsite wetlands from pumping the wells
would require further evaluation. Other issues that would need to be addressed include
local wetland issues and setbacks; further investigation of the potential presence of
endangered species and/or natural communities because the presence of endangered
species and/or natural communities would affect the likelihood of obtaining regulatory

approval to develop a new water-supply source on the parcel.
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TABLE 1

WATER-SUPPLY FEASIBILITY STUDY
GUILFORD, CONNECTICUT

Summary of Yearly Precipitation Totals - East Haven and New Haven, Connecticut

Year East Haven New Haven
Precipitation | Precipitation
1942 50.3 NM
1943 34.24 NM
1944 43.21 NM
1945 47.36 NM
1946 37.10 NM
1947 44.83 NM
1648 39.28M 47.95
1549 40.73 37.17
1950 NM 39.47
1951 NM 47.54
1952 NM 46.74
1953 55.74 53.67
1954 45.83 45.48
1955 49.78 48.32
1956 44.76 45.41
1957 31.45M 38.12
1958 48.90 51.88
1959 42.60 43.08
1960 NM 41.65
1961 NM 41.23
1962 NM 36.64
1963 NM 38.20
1964 NM 33.52
1965 NM 27.68
1966 NM 32.06
1967 NM 40.63
1968 NM 40.11
1969 NM 41.32
1970 NM 29.43
1971 NM 42.27
1672 NM 57.22
1973 NM 38.88M
1974 NM 37.60M
1975 NM 46.22
1976 NM 41.35
1977 NM 38.46M
1978 NM NM
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TABLE 1
(continued)

WATER-SUPPLY FEASIBILITY STUDY
GUILFORD, CONNECTICUT

Summary of Yearly Precipitation Totals - East Haven and New Haven, Connecticut

1979 52.46 NM
1980 39.24 NM
1981 34.69 NM
1982 45.99 NM
1983 43.18M NM
1984 38.47M NM
1985 32.76M NM
1986 46.80M NM
1987 39.04 NM
1988 39.02 NM
1989 55.51 NM
1950 51.16 NM
1991 NM NM
1992 49.42 NM
1993 40.23 NM
1994 44.70 NM
1995 31.97 NM
1996 NM NM
1997 NM NM
1998 NM NM
1999 NM NM
2000 NM NM
2001 NM NM
2002 NM 41.99
2003 NM 48.91
2004 NM 48.16
2005 NM 48.91
2006 NM 51.34
2007 NM 41.53
2008 NM 47.36M
2009 NM 44.16
2010 NM 39.37
M Data missing from record

NM  Not Measured
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