FROM:

Michael Mobile, Ph.D., CGWP, McDonald Morrissey Associates, LLC

TO:

Dennis Murphy, Esq., Hill Law

DATE:

January 3, 2022

SUBJECT:

Preliminary Comments on the Revised MODFLOW Model and
Associated Mounding Analysis Presented in Support of the Proposed
Hanover Weston Development, Weston, Massachusetts

In response to your request, McDonald Morrissey Associates, LLC (MMA) is
providing this memorandum to document our preliminary review of the revised (i.e., third
issuance) MODFLOW numerical groundwater flow model and associated mounding
analysis prepared by Sanborn Head Associates, Inc. (SHA). The analysis is intended to
support the proposed Hanover Weston development in Weston, Massachusetts.
Comments provided by MMA relative to prior analyses submitted in support of
this project are summarized in documents dated December 29, 20201, August 24, 20212,
and October 28, 20213. New information considered in developing the comments
presented herein includes the following:
•

Groundwater Model Report, revised date November 22, 2021, authored by SHA
(referred to herein as the SHA Groundwater Report).

•

Electronic MODFLOW input and output files transmitted via email November 22,
2021 by Vern Kokosa of SHA;
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Memorandum addressed to Daniel C. Hill of Hill Law authored by Michael Mobile, Ph.D. of McDonald
Morrissey Associates, LLC. Subject: Technical Review of MODFLOW Model and Associated Mounding
Analysis Presented in Support of the Proposed Hanover Weston Development, Weston, Massachusetts.
Dated December 29, 2020.
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Letter addressed to Ms. Jane Fisher Carlson, Chair of the Weston Zoning Board of Appeals authored by
Michael Mobile, Ph.D. of McDonald Morrissey Associates, LLC. Subject: Proposed 40B Development
Located at 518 South Avenue, Preliminary Comments – Revised Groundwater Mounding Analysis. Dated
August 24, 2021.
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Letter addressed to Mr. Kevin Brander, P.E. of the Massachusetts Department of Environmental
Protection (MassDEP) authored by Michael Mobile, Ph.D. of McDonald Morrissey Associates, LLC.
Subject: Hydrogeologic Evaluation Report Approval – Hanover Weston – 518 South Avenue, Weston,
Massachusetts. Dated October 28, 2021.
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•

Stormwater Management Report, revised date November 22, 2021, authored by
Tetra Tech, Inc. (referred to herein as the Tetra Tech Stormwater Report); and

•

Electronic files representing simulated stormwater infiltration system hydrographs
for various precipitation events transmitted via email November 22, 2021 by Nate
Cheal of Tetra Tech, Inc.

Our review of the information provided to-date indicates the analysis documented
within the SHA Groundwater Report still does not successfully demonstrate an
acceptable proposed design. This opinion is supported by three primary observations:
Observation 1: MODFLOW mounding simulations suggests proposed, postdevelopment conditions will create a new mixed groundwater and septic effluent
breakout condition (i.e., mounding exceeding local land surface elevation) that
would not occur under a comparable, pre-development scenario.
When evaluated based on modeled groundwater elevations, the post-development
MODFLOW simulations documented within the SHA Groundwater Report show
“breakout” of mounded groundwater occurring along the base of the upland slope above
the wetland complex bordering the site. This outcome is illustrated by Figure 1, which
depicts the approximate maximum simulated water table condition occurring during
combined infiltration from the proposed primary wastewater disposal area (i.e., at 80% of
the design rate) and the 10-year precipitation event.
According to SHA’s modeling, these breakout areas are specifically caused by the
proposed site modifications (i.e., stormwater and wastewater infiltration), as similar
breakout areas are not produced during a 10-year precipitation event occurring under
their own definition of pre-development conditions. In this case, SHA’s own approach of
estimating natural infiltration as 50% of the precipitation rate during the 10-year event is
applied over the entire model domain. Note: this simulation is performed only for the
purpose of contrasting pre-development and post-development conditions in the context
of SHA’s own modeling approach; use of the model in this manner should not be
interpreted as MMA’s endorsement of the modeling approach or model itself.
The modeled breakout condition does not change if the interpretation shifts from
being based on modeled groundwater elevations to using modeled mounding height (i.e.,
the simulated change in groundwater elevation relative to an initial condition). For
example, in the vicinity of SH-WP-105, which is located along the wetland boundary and
down-gradient from the proposed primary wastewater disposal area, the maximum
simulated groundwater mound height is approximately 2.5 feet (i.e., for the case of 80%
of design rate infiltration at the primary wastewater disposal area and the 10-year
precipitation event). Under pre-development conditions, measured groundwater
elevations at this location range from a low of 211.70 feet (7/1/2021) to a high of 212.75
feet (9/2/2021), as reported in Table 1 of the SHA Groundwater Report. Adding 2.5 feet
to these values produces an approximated range of mounded groundwater elevations of
214.20 feet to 215.25 feet relative to a reported ground surface elevation at SH-WP-105
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of 213.71 feet (i.e., groundwater breakout magnitudes ranging from approximately 0.5 to
1.5 feet above land surface in this vicinity).
The predicted breakout condition should be of concern because it would represent
a significant and undesirable change relative to predevelopment conditions that would be
a direct result of consolidating stormwater and wastewater infiltration along the eastern
side of the site. If occurring, breakout along the base of the slope would be a pathway by
which septic effluent could potentially shortcut longer duration subsurface groundwater
discharge pathways and instead discharge to the bordering wetland more directly as
overland runoff. Simple particle tracking demonstrates how SHA’s own modeling results
predict effluent from the primary disposal field would rapidly discharge to the simulated
breakout areas (Figure 2). Based on this simulation, groundwater mixed with septic
effluent may discharge to the ground surface in the predicted breakout areas less than six
(6) days after being released to the subsurface (i.e., minimum travel time from
wastewater infiltration to discharge of 5.86 days based on a particle release time twelve
[12] hours after the onset of the 10-year precipitation event).
We recognize the SHA Groundwater Report contains discussions of model
performance within the wetland footprint that attempt to selectively discount predictions
in this area. It is unclear if the discussions are intended to also apply to the slope above
the wetland, but it is irrelevant as the presented explanations lack appropriate technical
bases. Firstly, noted differences between modeled and measured groundwater mounding
occurring during Tropical Storm Ida in this area are mostly explained by flaws in model
input specifications (i.e., recharge rates applied to the wetland area) and design (i.e., lack
of explicitly representing the incised stream channel), both of which are unlikely to alter
the predicted breakout condition, as opposed to vertical gradient magnitudes and model
grid resolution (i.e., SHA’s proposed explanation), which would be a model-wide issue.
Furthermore, while an analysis of post-development conditions is necessary to evaluate
the effects of the proposed design, the SHA Groundwater Report suggests conclusions
can be drawn based on field observations collected during Tropical Storm Ida, which
occurred during September of 2021 (under pre-development site conditions). Clearly, the
effects of the focused stormwater and added wastewater infiltration proposed along the
eastern side of the site could not be assessed at that time because the infrastructure was
not in-place and actively operating. Thus, by default, the MODFLOW simulations
presented within the SHA Groundwater Report are the only available analyses that can
viewed as attempts to evaluate post-development site conditions, and they predict
unacceptable breakout above the wetland.
We also note the SHA Groundwater Report contains statements on postdevelopment impacts to an adjacent property, which we interpret to be 526 South
Avenue. It is unclear to what lateral extent these statements are intended to apply, but
model reliability for most off-site areas has not been successfully demonstrated. These
statements are therefore generally unsupported, and any subsequent analysis intended to
assess potential adverse impacts to off-site areas under post-development conditions
should be required to consider available off-site information and/or data.
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Observation 2: Certain relevant information appears to be excluded in estimating
starting groundwater conditions near the proposed stormwater infiltration areas.
Including this information suggests the analysis is not successful in demonstrating
these areas will function reliably and/or in a manner consistent with how they have
been modeled.
The SHA Groundwater Report describes using observed elevations of
redoximorphic features (i.e., soil “mottling”) as indicators of “Estimated Seasonal High
Groundwater” or ESHGW elevations near proposed stormwater infiltration areas.
However, in their approach, SHA appears to omit key information provided within their
own report. Specifically, Appendix D to the SHA Groundwater Report describes
observations of redoximorphic features within a series of test pits performed by
MetroWest Engineering, Inc. during November of 2018.
Of particular note is the set of redoximorphic feature elevations reported for test
pits D.T.H-3 and D.T.H-4 (i.e., 220.5 feet and 222.6 feet, respectively), both of which are
located just to the west-northwest of proposed Stormwater Infiltration Area 1 (Area 1).
Simple linear interpolation based on the available records in this area suggests the
ESHGW condition may reach elevations of 219 feet or greater, thus providing only six
(6) inches of vertical separation relative to the proposed bottom elevation of the
stormwater infiltration system(s) in some locations. If groundwater mounding heights
predicted by SHA’s model (e.g., 80% design rate at the primary wastewater disposal area
and the 10-year precipitation event scenario) are added, exceedances of the reported topof-stone elevation (224.6 feet) are apparent within portions of all three of the proposed
stormwater infiltration areas.
Perhaps more importantly, the top-of-stone elevation does not appear to represent
an appropriate performance evaluation threshold. Provided system schematics4 state the
following: “This system is designed for a groundwater table below system invert.
Engineer of record to verify that the design groundwater table is below invert of
precast.” This condition appears to be violated where mounded groundwater rises above
the bottom of a proposed stormwater infiltration structure and compromises the intended
(i.e., gravity-drained) functionality of the device, as is being predicted by SHA’s
MODFLOW model during the 10-year precipitation event scenario. Meanwhile, for the
same event scenario, the HydroCAD model documented within the Tetra Tech
Stormwater Report appears to suggest the proposed stormwater infiltration areas will
continue to function free of groundwater interference (i.e., as if the groundwater mound
remains well below the system bottom).
These observations highlight a critical disconnect between the stormwater and
groundwater mounding analyses and indicate additional information and/or analysis
should be provided in order to demonstrate the proposed stormwater system will operate
properly and in a manner consistent with how it is represented within applicable
HydroCAD and MODFLOW models.
Identified under “Notes to Reviewing Engineer” entries under schematics for Subsurface Recharge Areas
#1, #2, and #3, Detail Sheet C-16 contained within the Hanover Weston Comprehensive Permit Package,
dated November 22, 2021.
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Observation 3: Retaining walls and associated impermeable liners that are
components of the proposed design may significantly affect and locally increase
groundwater mounding under post-development conditions. No information has
been provided to demonstrate mounding interference will not occur, as has been
assumed in the MODFLOW model.
MassDEP guidelines for performing groundwater mounding analyses relative to
proposed wastewater infiltration systems state the following: “Evaluation must include
(if applicable) the effect of impermeable or semi-permeable barriers within the potential
groundwater mound. These would include but not limited to foundations and retaining
walls.”5 This requirement is sensible in that impermeable barriers extending into the
saturated zone interfere and restrict lateral groundwater flow. Such an interference
condition could greatly increase the degree of mounding on the side of the barrier where
infiltration is occurring.
In reviewing the MODFLOW model input files provided by SHA, it is clear the
proposed retaining walls and associated impermeable barriers have not been represented.
Furthermore, MMA is unaware of any supplemental analysis that demonstrates these
features would not interfere with groundwater mounding under post-development
conditions. At a minimum, additional information on the proposed retaining wall designs
(e.g., identification of areas where impermeable barriers are proposed and associated
subgrade base elevations) and/or analysis should be provided to support the apparent
assumption that no interference will occur.

Summary
As highlighted by the primary comments above, the groundwater mounding
analysis, as presented, does not demonstrate a working and acceptable proposed design,
nor does it appear to be complete. Though additional issues remain relative to the design
and approach associated with the MODFLOW model documented within the SHA
Groundwater Report, granular comments are unlikely to be useful at this time given the
apparent needs for redesign and additional analysis. MMA therefore reserves the right to
provide additional comments on any subsequent MODFLOW modeling and associated
groundwater mounding analysis pending additional refinement and/or revision to the
proposed design.
Please note the opinions expressed herein by MMA are based on information
made available as of the indicated transmittal date. Results of model simulations
performed by MMA are intended to highlight issues identified via a technical review.
The results of the review, including the alternative interpretations described herein, are
preliminary and should not be used directly to revise any design aspects, nor should they
be used directly to support revisions to any permit applications.
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Guidelines for the Design, Construction, Operation, and Maintenance of Small Wastewater Treatment
Facilities with Land Disposal. Commonwealth of Massachusetts Department of Environmental Protection,
Division of Watershed Permitting, Revised July 2018.
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MAM/
Z:\1_Projects\Hanover_Weston\7_Reports_and_Memos\GW_Mounding_Comments_Dec_2021\FINAL_Technical_Review_of_Revised_Mounding_Ana
lysis_1-3-22.docx
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Figure 1 – Breakout Condition Predicted by SHA MODFLOW Model – 80% Design Flow at
Primary Wastewater Disposal Area and 10-Year Precipitation Event Scenario.
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Figure 2 – Particle Tracking Showing Paths to Breakout Areas – 80% Design Flow at
Primary Wastewater Disposal Area and 10-Year Precipitation Event Scenario.
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