March 22, 2021

Parker Development, LLC.
Attn: Mr. Troy Parker
PO Box 625
Biddeford, Maine 04005
tandlparker@roadrunner.com
Re: Groundwater Impact Survey – Parker Ridge Subdivision
Quarry Road and Perry Oliver Road - Wells, Maine
Dear Mr. ParkerIn support of the proposed Parker Ridge Subdivision located southeast of the intersection
of Quarry Road and Perry Oliver Road in Wells, Maine (Site), Haley Ward, Inc. (Haley
Ward) has completed a groundwater impact evaluation for the project area. The
purpose of this study was to make an assessment of the hydrogeologic conditions of the
Site and estimate the potential groundwater quality impact from the proposed on-site
subsurface wastewater disposal systems. The hydrogeologic assessment is required by
the Town of Wells (the Town) for any major subdivision located on a Significant Sand and
Gravel Aquifer in accordance with Chapter 202-12: General Standards of the Town’s
Subdivision of Land requirements.
Subsurface Wastewater Disposal Systems
The proposed subdivision will consist of a total of fourteen (14) individual subsurface
wastewater disposal systems. These systems will serve single family homes up to three
bedrooms and two bathrooms. The estimated disposal bed dimensions are twenty (20)
by thirty-five (35) feet. Based on information provided by Mr. Mark Hampton of Mark
Hampton Associates, Inc. (Hampton) in a letter to Parker Development dated December
12, 2020, each lot within the proposed subdivision contained soils and general
characteristics to support the installation and operation of individual subsurface
wastewater disposal systems.
Mr. Troy Parker | 03.22.2021 | 13422.001 | Page 1

Surficial Geology and Surrounding Land Use
The proposed subdivision has been approved in association with the reclamation plan
for a former sand and gravel pit operated by Parker Development. Surrounding land use
consists primarily of residential housing with other closed gravel pits located to the
northwest and southwest of the Site. The most recent development in the immediate
project area was a smaller 10-lot subdivision (Granite Ridge) located immediately south
of and adjacent to your project Site. It should be noted that Hampton completed the
evaluation for subsurface wastewater disposal systems at this subdivision as well.
According to the United States Geological Survey (USGS) North Berwick, Maine 7.5minute Series Quadrangle Topographic Map, (Figure 1) the project is located within a
low-lying area approximately 35 feet lower in elevation than surrounding areas. The
project area was constructed during the extraction of sand and gravel. This is consistent
with the location of the Site within a significant sand and gravel aquifer as documented
in the Significant Sand and Gravel Aquifer Map of the North Berwick, Maine Quadrangle
(Figure 2). The sand and gravel aquifer has been mapped to yield between 50 and 100
gallons per minute (gpm); however, it should be noted that most water supply wells
servicing residential structures are drilled bedrock wells. This information is based on water
well records available online through the Maine Geological Survey (MGS).
Information available from the Surficial Geology Map of North Berwick, Maine
Quadrangle (Figure 3) indicates that the site was mapped by the MGS as a marine delta
deposit comprised of sand and gravel with finer grained sand and silt.
Hydrogeology of the Project Area
Groundwater in the area consists of both overburden and bedrock groundwater;
however, for the purposes of this evaluation, overburden groundwater and potential
impacts to this groundwater will be the primary focus. Overburden groundwater is shallow
(<10 ft) with general groundwater flow determined by the use of data obtained by R.W.
Gillespie (Gillespie) in their monitoring of water levels and reports recorded with the Maine
Department of Environmental Protection (MDEP). These reports monitored up to seven
overburden wells based on well integrity with results indicating a westerly groundwater
flow.
Primary recharge of groundwater to the sand and gravel aquifer is through precipitation.
Precipitation can be in the form of rainfall or snowmelt with an average annual amount
of 44 inches. This amount of average annual precipitation has been used in the
preliminary estimates provided. Precipitation enters the ground through open spaces
between the sand and gravel and percolates via gravity until reaching the static water
table. Once water reaches the water table, it will disperse laterally and vertically.
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The hydraulic conductivity, seepage velocity, and porosity of the overburden material,
along with the gradient of the water table will determine plume dimensions and
movement of water through the area impacted by nitrate release.
Effects of Wastewater Disposal
Based on existing site conditions as evaluated from the Summary of Groundwater Level
Monitoring and Evaluations – 2010 report prepared by Gillespie (dated February 28, 2011)
and included as Attachment A, test pit information provided by Hampton (Attachment
B), and hydrogeologic assessments prepared for adjacent properties, an estimation of
the potential for groundwater impacts generated by the discharge of subsurface
wastewater disposal systems was performed. The greatest potential for contamination of
groundwater would be through the discharge of nitrate-nitrogen (nitrate).
A generally accepted average concentration for nitrate is approximately 40 milligrams
per liter (mg/L). Private water supply records available through the MGS indicate that
most wells are constructed in bedrock and cased through the overburden materials. A
well located at the residential property in the northeast corner of the subject property
was sampled by Haley Ward on March 12, 2021, and reported nitrate at a concentration
lower than the reporting limit of 0.2 mg/L. To provide a more conservative estimation of
nitrate, a value of 0.2 mg/L will be used. Though the State of Maine Center for Disease
Control and Prevention (MeCDC) has established a drinking water standard of 10 mg/L,
the Town of Wells has adopted a drinking water limit of 5 mg/L. As such, the lower
concentration has been used herein.
As with most contaminants common to drinking water (chloride, nitrate, etc.), the
concentrations can be reduced through dilution. This dilution occurs when the
contaminant mixes with groundwater and surface water that falls directly as precipitation
or enters the site stormwater runoff. As discussed above, the surface water will move
downward through the ground (e.g., disposal field), and effectively reduce the overall
concentration of the nitrate in the subsurface. However, the length and width of this
nitrate “plume” will vary based on such factors as precipitation amount, groundwater
gradient, groundcover, etc. As with most sources of a contaminant, it will typically have
the greatest concentration nearest the source. This assumes a consistent or regular
discharge from the disposal field. These plumes will follow the groundwater flow direction
as groundwater flows from the point of recharge to the point of discharge within a
watershed. The project site, based on information provided in the 2010 Groundwater
Report (Gillespie, 2011), groundwater flows to the west at a gradient of approximately
0.0014 feet per foot (ft/ft).
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Additional water levels were attempted using existing site groundwater monitoring wells;
however, as noted by Gillespie, several wells were damaged, vandalized, or were in
unsuitable condition for obtaining reliable water levels. Based on test pit excavations, the
location of the water level within the dry hydrant water pond at the site, and water levels
gauged in some wells at the site, groundwater at the site is greater than 5 ft below current
grade. Two wells located within the footprint of the proposed subdivision were between
5.07 and 8.76 feet below ground surface with water within a well located east of the
former gravel pit and outside of the subdivision, was 32.61 feet below ground surface.
With an approximate change in ground surface elevation between this well and the floor
of the former gravel pit, groundwater at this well is consistent with those located within
the project area. It should be noted that groundwater levels are subject to periodic or
seasonal variations based on the infiltration of precipitation. These can also be the result
of changes in infiltration that may result from the presence of impervious surfaces (e.g.,
asphalt paving) that result in less infiltration of surface water/precipitation.
The estimation of the size and shape of a plume is based on those factors described
above. The concentration of nitrate at any given point within the plume will be based on
a set of factors that can be calculated from known site conditions (overburden lithology)
and average/estimated concentrations (input of 40 mg/L, threshold of 5 mg/L, etc.).
Using drought conditions where 60 percent of the average annual precipitation is
available for infiltration/dilution of the nitrate input, results in an estimated plume length
of approximately 100 feet. This length is based on a terminal concentration of 5 mg/L;
however, represents a more conservative initial estimation of the length based on
available site data. It is important to note that the factors affecting the size of the plume
are dynamic and will fluctuate based on both site-specific and regional trends of
groundwater flow, precipitation, etc. The hydraulic gradient (0.0014 ft/ft) measured for
the site (Gillespie, 2011) and estimated hydraulic conductivity for sand and gravel, would
likely result in a plume with a higher length to width ratio when compared to one in an
area with a steeper hydraulic gradient. Assuming the same geologic conditions, nitrate
could migrate further in a set unit of time (e.g., one week) under a steeper hydraulic
gradient before reaching a desired concentration than in a hydrogeologic scenario
where the gradient allows for slower movement of the groundwater.
Other considerations used in the estimation of the plume length include information
provided in Evaluating Groundwater Nitrates of On-Lot Septic Systems, a Guidance
Model for Land Planning in Pennsylvania (Taylor, 2003) and Ground-Water Flow and
Solute Transport at a Municipal Landfill Site on Long Island, New York – Part 3: Simulation
of Solute Transport (USGS, 1986). The locations of these sites relative to the project site
notwithstanding, the description and use of methods to describe the flow of
groundwater, the behavior of subsurface wastewater disposal systems, and solute
transport is analogous to that of the project site.
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Other variables used in the estimation of the plume lengths include:
Parameter
Value
Annual Precipitation
44 inches
Disposal Field Dimensions
20 ft x 35 ft (700 square feet)
Rainfall into Disposal Field
22.62 gallons per day
Rainfall into Disposal Field (Drought)
13.57 gallons per day (60% of Average)
Background Nitrate Concentration
0.2 mg/L
Flow into Disposal Field
360 gallons per day
Concentration of Influent
40 mg/L
Hydraulic Gradient of Water Table
0.0014 feet/foot
Porosity
30% (Freeze and Cherry, 1979)
Nitrate Concentration Limit
5 mg/L (Town of Wells)
Conclusion
The preliminary estimates provided within this assessment are based on currently
available site data. As site conditions will change following development of this property,
information used is based on requirements of the Town of Wells and based on
hydrogeologic experience at similar sites.

Christopher Buckman, P.G.
Senior Project Geologist
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