Kurt Losert
14 White Oak Rd, Wellesley, MA 02481 · kurt_losert@hotmail.com

August 21, 2021

Ms. Jane Fisher Carlson, Chair
Weston Zoning Board of Appeals
Weston Town Hall
Weston, Massachusetts
Re: 518 South Avenue 40B Development Project, Systematic Bias of Applicant-submitted
Groundwater Analysis

Dear Ms. Carlson and Members of the Board,
With the Zoning Board of Appeals’ planned discussion on August 24, 2021 of the groundwater
analysis for the proposed 40B development at 518 South Avenue, I wanted to share some
serious concerns I noticed when reading the applicant’s Groundwater Report, submitted to the
board on August 3, 2021. In summary, using the applicant’s own data, it is clear that the
submitted model is highly flawed, is improperly calibrated and systematically underestimates
the groundwater mounding in at least two areas of critical concern – under the primary leach
field where a minimum separation between the leaching bed and groundwater is required, plus
at the leach field/wetlands transition, where the potential for a surface breach of effluent is
most likely to occur.
As a Weston taxpayer and a frequent runner in the vicinity of the proposed project, I have been
following the ZBA’s hearings on this development with interest, especially in regards to issues
related to traffic safety and potential environmental impacts. While not a hydrologist, I am
familiar with data analysis as well as the use, calibration and interpretation of complex
simulation models.
Below are the key issues I’ve noted in the submitted report:


Issue #1: The applicant’s groundwater model is flawed and produces systematic errors
that under predict groundwater levels around the leach field and wetland transition
In the Groundwater Model Report dated August 3, 2021 prepared by Sanborn, Head &
Associates, the following charts (labeled Exhibits 1 and 2 here; Exhibits C and D in the

developer’s report) were used to demonstrate the ability of their MODFLOW model to
simulate groundwater conditions on the building site.

Model calculated water level

Exhibit 1. Observed vs. Model-Calculated Water Levels – June 23,
2021
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Exhibit 2. Observed vs. Model-Calculated Water Levels – July 9, 2021
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In the commentary associated with these charts, Sanborn Head states:
“The results of the verification show good agreement between model-calculated
and observed water levels … It is Sanborn Head’s opinion that given the scale of
the model, limited off-Site data and the purpose of the model, the numerical
groundwater model provides a reasonable representation of groundwater flow
conditions at the Site and in the vicinity of the wetlands.”
This conclusion is wrong – the data actually shows that the model does not reasonably
represent the groundwater flow conditions. The included graphs of actual vs observed
water level arrayed by elevation are not an adequate justification of how well the
developer’s model represents groundwater flows at the site. Because the MODFLOW
model is intended to represent the three-dimensional flow of groundwater through the

site and the subsequent groundwater impacts of the development, it is extremely
important to understand how well the model characterizes the groundwater conditions
within the two-dimensional grid of the project site. Among the most important of those
locations are
•
•

around the primary leach field, to ensure the design and location meets the
minimum bed to groundwater separation requirements of the DEP
at the leach field/wetland transition where effluent “breakout” is most likely to
occur because of groundwater mounding.

Using the developer’s data from the calibration and verification runs of the model,
Exhibit 3 below is an alternative presentation of exactly the same data contained in
Exhibits 1 and 2 above. This data is based on Table 3 of the developer’s report (attached
as an appendix to this letter).
Exhibit 3: Model Errors (observed vs model-calculated residuals) by Site Location

Using this depiction of the developer’s data it can be clearly seen that:
•

•
•

The model systematically UNDERESTIMATES actual groundwater level in BOTH TESTS
(June 23 and July 9) in ALL WELLS in the vicinity of the primary leaching field and the
wetland transition
The magnitudes of these underestimates are significant - in many cases 6 inches to
over 1 foot
The model systematically OVERESTIMATES actual groundwater depth within the
wetlands and in the “uphill” well (SH-206W) – all at the periphery of the site.

This would imply that the model assumptions are significantly over stating the velocity of
water flow from the area of the leach field, through the wetland transition and to the
site’s periphery in the wetlands. In addition, the overestimation of groundwater depth at
the most upslope location (SH-206W) could imply that the model is predicting that water
in the site is flowing in that direction – uphill. In any case, this view of the data clearly
shows that the model is highly flawed and the key assumptions made within the model
do not adequately capture the actual hydrology of the area.
Clearly, the developer’s model has not been appropriately set up and calibrated for its
intended use. These residual errors are not random - they are directionally consistent
and will greatly minimize the predicted impact of the development plan in the areas
around the project’s leach fields and the leach field/wetland transition.


Issue #2: Because of those systematic errors, the submitted mounding heights are
underestimated and the proposed leach field bed may be too low to meet DEP
requirements.
Exhibit 4 below overlays the “direction” of the systematic biases of the developer’s
model on top of the report’s model-calculated mount height for the primary leach field.
In that exhibit, a red circle indicates a well where the groundwater level is consistently
underestimated by the model, whereas a green circle indicates a well where the
groundwater level is consistently overestimated. Because the mounding contours
(colored blue in the chart) are in an area where the model systematically under
calculates the groundwater elevation, the groundwater mounding produced by the
project is likely to be significantly underestimated.

Exhibit 4: Model Errors (residuals) by Site Location and Overlap with Submitted
Mounding Analysis

Exhibit 5 below (from Exhibit F in the developer’s report) shows the model-calculated
mound height and water table elevation at the primary leach field at the conditions
required to be assessed by DEP regulations. Without even questioning whether the
assumptions used to define those design condition are appropriate, the magnitude of the
systematic biases that the model produces can exceed the calculated mount height.
Exhibit 5: Estimated Mounded Groundwater Elevation at Seasonal High Groundwater
Conditions at the Primary Leach Field after 90-days and the 10-year Storm Event

Location

Est. seasonal
water table
elevation (ft)

Model
calculated
mount height
(ft)

Est. mounded
water table
elevation (ft)

Primary leach field NE corner

212.3

0.5

212.8

Primary leach field NW corner

212.3

0.7

213.0

Primary leach field SW corner

212.1

0.7

212.8

Primary leach field SE corner

212.1

0.7

212.8

Primary leach field center

212.2

0.8

213.0

SH-WP-105 (wetland flag 7)

212.2

0.5

212.7

At SH-WP-105, an exact position where the model’s errors have been assessed, the
developer estimates a mound height of 0.5 feet. The model’s reported errors at the
same point, under significantly lower loading conditions were 0.23 ft (June 23) and 0.59
ft (July 9). In other words, the developer’s own reported errors at that point indicate that
their calculated value likely needs to be at least DOUBLED to adequately represent the
groundwater impact at those conditions. As a result, the planned base of the leaching
field bed at 217 feet is likely inadequate to provide the 4 feet of separation between the
underside of the leaching field and the mounded groundwater table that is required by
DEP regulations.
In summary, I am deeply disturbed by the extent of the errors in this model. As with the
development of any simulation model, the solutions computed from model assumptions and
the resulting errors would have been repeatedly analyzed during the iterative development
process. Anyone who was involved with creating these MODFLOW simulations should have
been well aware of the systematic biases within the model. How could such a flawed piece of
work be submitted after over a year of “refinement” resulting from both the Conservation
Commission and ZBA review processes? Is it surprising that the developer submitted a model
that systematically underrepresents actual conditions in the areas most critical for project
approval? Can we assume that the developer’s team deliberately incorporated these systematic
biases in their model? Were they hoping that the ZBA would never look at their report with a
critical eye?
Finally, and perhaps most importantly, if a non-hydrologist can note so many issues associated
with a report just by “re-graphing” the published data, what other issues may be discovered by
examining the developer’s selection of individual model assumptions? Furthermore, in light of
expected climate change and all the reports of increasing storm intensity in the area, why has
only a 10-year storm event been examined? Shouldn’t 25, 50 and 100 year storm events be
reviewed as well? I look forward to a complete discussion of the issues raised by the
developer’s groundwater analysis in the meeting scheduled on August 24.
Thank you for taking the time to read this letter, and for the huge commitment of time that you
and the other ZBA members are making to this review process.
Respectfully,

Kurt Losert

Appendix
Table 1: Raw data used in the Exhibits 1, 2 and 3

(Source: Groundwater Model Report prepared by Sanborn, Head & Associates, August 3, 2021)

