Scott Horsley
Water Resources Consultant
65 Little River Road • Cotuit, MA 02635 • 508-364-7818
May 23, 2022
Ms. Jane Fisher Carlson, Chair
Weston Zoning Board of Appeals
11 Town House Road
P.O. Box 378
Weston, MA 02493
RE: 518 South Avenue, Weston, MA
Dear Ms. Carlson and Board Members:
I am writing in response to the recent May 9, 2022 comment letter from The Rivers School that
expressed water quality concerns associated with the proposed project at 518 South Avenue in
Weston and its impact on Nonesuch Pond. As you know, I have stated these concerns in
several of my prior comment letters and have recommended that the Applicant provide an
evaluation of water quality impacts associated with the proposed project. To my knowledge,
nothing has been provided by the Applicant.
To assist the town in evaluating the impacts associated with the proposed project I am
providing the following phosphorus loading assessment. As I have stated previously,
phosphorus is one of several water quality concerns associated with the project. Others include
nitrogen and contaminants of emerging concern including per- and poly-fluoroalkyl substances
(PFAS). My analysis focuses on Bogle Brook that contributes directly to Nonesuch Pond and is
directly downstream from the proposed project.
1. Phosphorus
Phosphorus is widely recognized as the limiting nutrient that contributes to eutrophication of
freshwaters. Excessive phosphorus loading leads to reductions in dissolved oxygen, growth of
aquatic macrophytes, algal blooms, and cyanobacteria.
In December 2000, EPA released “Ecoregional Nutrient Criteria,” (USEPA 2000) established as
part of an effort to reduce problems associated with excess nutrients in water bodies located
within specific areas of the country. The published criteria represent conditions in waters within
each specific ecoregion which are minimally impacted by human activities, and thus are
representative of waters without cultural eutrophication. Weston, MA is within Ecoregion XIV,
Eastern Coastal Plains (level III ecoregion 59). The recommended total phosphorus criterion for
Ecoregion XIV is 24 ug/l (0.024 mg/l) and can be found in the “Ambient Water Quality Criteria

Recommendations, Information Supporting the Development of State and Tribal Nutrient
Criteria, Rivers and Streams in Ecoregion XIV”.
2. Watershed Assessment
The proposed project is located within the watershed to Bogle Brook and Nonesuch Pond (see
figure 1). According to the StreamStats application prepared by the United States Geological
Survey (USGS) the watershed measures 2.7 square miles (1728 acres).
Average annual precipitation is estimated at 47 inches/year. The hydrologic budget for Bogle
Brook is comprised of three primary components: evapotranspiration, surface runoff, and
groundwater recharge. Evapotranspiration (ET) is the amount of water returned to the
atmosphere as evaporation and transpiration by plants. Estimated ET is approximately 22
inches/year. The remaining (net) precipitation flows through the watershed to Bogle Brook as
surface runoff (during and following rain events) and groundwater.

Figure 1 - Bogle Brook Watershed (USGS, StreamStats)
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Groundwater provides baseflow in the stream and maintains minimum flow conditions
between precipitation events. The amount of groundwater discharge (and baseflow) can be
estimated using the groundwater recharge rate. According to the Sanborn Head report
provided by the Applicant the estimated groundwater recharge rate is 22 inches/year. Applying
this recharge rate over the 1728-acre watershed yields an estimated average baseflow of 2.83
million gallons/day in Bogle Brook1.
3. Total Maximum Daily Load (TMDL)
A Total Maximum Daily Load (TMDL) analysis establishes the amount of a pollutant that a
waterbody can assimilate without exceeding its water quality standard for that pollutant. In
TMDL development, allowable loadings from all pollutant sources that cumulatively amount to
no more than the TMDL must be established and thereby provide the basis for establishing
water quality-based controls for individual projects.
To determine the TMDL for Bogle Brook under baseflow conditions the EPA phosphorus
criterion of 0.024 mg/liter was multiplied by the estimated baseflow in Bogle Brook of 2.83
million gallon/day. This yields a TMDL of 257,584 milligrams of phosphorus/day (see Table 1).
Allocating this across the watershed area of 1728 acres this represents a maximum loading rate
of 149 mg/day per acre (149 mg/day-acre).
Table 1 - Phosphorus Loading Calculations
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This calculation provides an estimated average baseflow. Actual baseflow rates will be lower during the late
summer season when recharge rates decline. During these periods the stream and lake will be more sensitive to
year-round phosphorus loads such as the proposed wastewater discharge.
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4. Impacts of the Proposed Project
The proposed project includes a wastewater discharge with a design flow of 33,000 gallons/day.
According to the Sanborn Head Groundwater Modeling Report the wastewater discharge was
modeled at 80% of the design flow – 26,400 gallons/day.
No information has been provided by the Applicant for the design of the proposed wastewater
treatment plant.
The MADEP Guidelines for the Design, Construction, Operation, and Maintenance of Small
Wastewater Treatment Facilities with Land Disposal (2018) states, “Phosphorus is a critical
parameter in most freshwater systems and can be the limiting parameter with regard to
eutrophication of surface waters. For this reason, controlling phosphorus in wastewater
discharges is important. In subsurface effluent disposal systems, phosphorus is often, but not
always, bound to particulates in the soil”.
The MADEP document also states, “Phosphorus is present in raw wastewater at typical
concentrations of 6-12 mg/l. A typical biological treatment unit will remove at least 2 mg/l of
phosphorus. To remove additional phosphorus there is biological phosphorus removal that
takes a specific design and closer operator control, or chemical addition.” The document
continues with a discussion of various advanced treatment technologies that can achieve an
effluent concentration of 0.1 mg/liter. I have utilized this advanced treatment level in this
impact assessment.
Applying the advanced treatment effluent concentration of 0.1 mg/liter and the projected
wastewater flow of 26,400 gallons/day yields an estimated phosphorus load of 9992 mg/day.
Allocating this over the project area of 10.5 acres indicates a loading rate of 952 mg/day-acre.
The proposed project loading rate of 952 mg/day-acre exceeds the calculated maximum TMDL
of 149 mg/day-acre by a factor of 6.4 times (see Table 1). Based upon these loading rates I
have calculated a maximum wastewater discharge of 4135 gallons/day for the project site that
would meet the TMDL of 149 mg/day-acre.
5. Phosphorus Mobility in Groundwater
The Applicant has provided a comment letter from Mount Hope Engineering that attempts to
minimize this issue and states, “phosphorus is not usually a treatment requirement as it is
generally adsorbed in the soils and not highly mobile within the groundwater beneath the site”.
With all due respect, this is old school thinking and does not reflect the current understanding
that phosphorus is mobile in groundwater, but at slower migration rates than other pollutants.
As some of the phosphorus is adsorbed in the soils these binding sites are expended and
additional loads of phosphorus migrate past these sites. Additionally, some of the adsorbed
phosphorus can be re-mobilized as oxygen is depleted in the groundwater as a result of
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wastewater-derived organic loads. I am providing the following excerpts from the
Massachusetts Department of Environmental Protection (MADEP) and the United States
Geological Survey (USGS) on the subject.
The MADEP Guidelines for the Design, Construction, Operation, and Maintenance of Small
Wastewater Treatment Facilities with Land Disposal (2018) states, “There has been substantial
recent evidence that, under certain conditions, the ability of the soil to adsorb phosphorus is
finite and that it could migrate and reach sensitive receptors. The location of sensitive
receptors within the plume area shall be identified and the potential impact of phosphorus will
be evaluated on a case-by-case basis.”
The USGS has documented phosphorus migration in groundwater downgradient from a
wastewater treatment plant (see attachment). They have demonstrated wastewater-derived
phosphorus migration in groundwater for distances over 1000 feet.
The proposed wastewater discharge is located 50 feet from the adjacent jurisdictional wetlands
and 100 feet from the stream that is directly tributary to Bogle Brook and Nonesuch Pond (see
figure 2). The groundwater modeling developed by Sanborn Head confirms groundwater flow
discharge to the stream from the wastewater disposal location. The proposed wastewater
discharge of 26,400 gallons exceeds the 7Q10 baseflow rate in the stream of 3797 gallons/day
by a factor of seven times.
Given the proximity of the proposed wastewater discharge to the receiving waters, the
sensitivity of the downstream water resources and the volume of the proposed wastewater
discharge it is my opinion there will be significant water quality impacts.
Sincerely,

Scott W. Horsley
Water Resources Consultant
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Figure 2 - Groundwater Flow to Stream
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