May 11, 2021
BY EMAIL: geary.v@westonma.gov
Weston Zoning Board of Appeals
Weston Town House
11 Town House Road
P.O. Box 378
Weston, MA 02493
Re:

Comprehensive permit application for 518 South Avenue, Weston

Dear Members of the Board:
At the hearing last week, the Board heard presentations from the abutters’ consultants,
Scott Horsley, a hydrologist, and Mike Mobile, a MODFLOW expert on groundwater modeling.
At the Chair’s request, we are submitting copies of their presentations from the May 4, 2021
hearing.
Using figures from the applicant’s own stormwater report, Mr. Horsley showed that the
post-development recharge volume would nearly quadruple current pre-development recharge
volumes on the site. Horsley, who sat on DEP’s stormwater advisory board and was a coauthor
of Stormwater Handbook Standard 3, showed that the four-fold increase in water volume will
result in significant groundwater mounding on the site. As currently configured, the combination
of 38,000 GPD of wastewater from the treatment plant combined with a ten year rain event
would cause the mounded water to breach the surface – called “breakout” – near wetland flag 7.
The concentrated volume of wastewater and stormwater from the project would exceed the
summertime flow of the adjacent stream by a factor of ten, Horsley explained, and such an
exponential increase would result in phosphorous nutrient overloading that would affect water
quality downstream, including Nonesuch Pond.
Dr. Mobile, a PhD level engineer from McDonald Morrissey Associates, analyzed
applicant’s groundwater mounding simulation using MODFLOW. Mobile is a recognized expert
with twenty years’ experience at the firm whose founder invented MODFLOW. Based on his
review, the applicant’s MODFLOW result understates the groundwater mounding on the site by
at least a factor of two, without even modeling for the 25, 50 or 100 year storms.
First, applicant’s model assumes the aquifer to be twice as thick (hence more absorbent,
creating less mounding) than had been verified in the field. Applicant claimed the aquifer below
the site to be nearly fifty feet, but the deepest boring went down only 22 feet into the ground, and
certain borings hit bedrock refusal at just over six feet. These data do not support the fifty foot
aquifer thickness assumed by applicant’s model.
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Second, applicant’s model did not simulate the required design flow from the wastewater
treatment plant. According to applicant’s MODFLOW, they used an infiltration rate of under
70%, even though DEP Guidelines require at least 80% simulated design flow rate.
Third, according to Mobile, the applicant’s model was not properly calibrated, as
evidenced by its predicted direction of groundwater flow in the opposite direction of the actual
flow of the stream. If the model cannot accurately measure known conditions like the direction
of flow on the surface, it is not a reliable tool for measuring unknown conditions underground
like mounding.
The net effect of the model’s flawed assumptions, insufficient flow simulation and miscalibration was to understate the groundwater mounding effect by at least half. In other words,
the groundwater mounding effect on the site will be at least double – possibly more, not less –
than applicant’s model predicts, and that is without even including more intense rain events (25,
50 and 100 year storms) that have yet to be modeled.
Should the Board have follow up questions on these important issues, we would be happy
to invite Mr. Mobile and Mr. Horsley to attend a future meeting.
Very truly yours,
/s/ Dennis A. Murphy
Dennis A. Murphy
Encl.
cc:

James Ward, Esq.
John Field
Clients

McDonald Morrissey Associates (MMA) Qualifications
• Operating since 1990 - founders from USGS
• MODFLOW (and similar) models in most projects
• Develop models and often work as reviewers
• Personal experience: ~20 years in consulting and
teaching (var. modeling topics, univ. and state agencies)
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MMA Review - Summary of Identified Issues

Stormwater Management

Category 1:

Category 2:

1-A: Overstated vertical thickness of
unconsolidated sediments, such as sand and
Aquifer
representation
not supported
gravel
or glacial
till, that is not supported
by
available
byinformation.
subsurface investigation
1-B: Overstated extent of higher permeability
information
(e.g.,
logs)
sand-and-gravel
deposits
thatboring
is not supported
by available information.
1-C: Unsupported and conceptually inconsistent
lateral Simulated
boundary conditions.
pre-development
1-D: Undocumented model calibration process,
groundwater
flow conditions
and
inadequate resultant
ambient flow flawed
simulation result.
1-E: Erroneously low wastewater disposal area
flow rate specification
Significant input error

2-A: The model does not represent all
components of the proposed stormwater
management design that could potentially
influence the amount of hydraulic mounding
occurring in the vicinity of the proposed
wastewater
areas. inadequate to
Provideddisposal
information
2-B: Potentially erroneously low stormwater
evaluate
directly
infiltration area
flow rate specification.
2-C: The model simulated hydraulic mounding
that would greatly exceed the proposed final
“as-is”of the modeled
grade elevations Kept
in the vicinity
stormwater recharge areas.
2-D: Atypically low, spatially uniform 1:1
horizontal-to-vertical hydraulic conductivity
anisotropy ratio.
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Aquifer Representation Issues
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Aquifer Representation Issues
Primary wastewater disposal area location (approx.)

50’
22’

High permeability material
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Low permeability material

Simulated Pre-Development Groundwater Flow Result is Flawed Because it
Opposes the Observed Condition
100’ Wetland Buffer

N
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Error in Simulated Wastewater Infiltration Rate
Primary Waste Area
Simulated rate: 26,432 gal/day
Design rate: 38,000 gal/day
Simulated % of design: 69.6%
“The groundwater mounding
analyses were run in a transient flow
condition for 90 days at 80 percent
of the design flow rate in
accordance with MassDEP’s
Guidelines…”

Note: indicated values are approximate

N
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Alternative Modeling to Assess Effect of Category 1 Issues

Stormwater Management

X2

10-yr Rain Event
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Page 192 of 406 Stormwater Report (March 19, 2021)

New Design Enlarges Stormwater
Infiltration in northern area
Adjacent to two neighbors septic
systems
No groundwater mounding analysis
Impacts on Title 5 compliance
(depth to groundwater)

Topographic View of
Applicant’s MODFLOW
analysis
Showing predicted
elevations of water
levels

Cross Section view of Applicant’s MODFLOW water analysis
Shows breakout of wastewater and stormwater within
wetland

518 South

518 South Phosphorus Load = 3.6 mg/liter
USEPA Phosphorus Standard = 0.050 mg/liter
[

Nonesuch Pond

Result: Eutrophication & Harmful Algae Blooms
(Cyanobacteria)

