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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

Preferred testing method:
Soil Description (To be
most restrictive
encountered and left in
place at proposed site)
Clean Gravel

Classification

Hydraulic Conductivity
(Gal/Ft2/Day)

Testing Method

Gravel

105 to 104

Clean Sand and Sand &
Gravel

Sand

103 to 102

Fine Sand

Fine Sand

101 to 10-1

Sand with Silt & or Clay

Sandy Loam

10-1 to 10-3

Sand with Significant Silt or
Clay

Loamy Sand or Silt

10-3 to 10–4

Percolation Test (Likely to
be less than 2 Min./In. See
Table 3)
Percolation Test (Probably
less than 2 Min./In.) (See
Table 3)
Percolation test or
Infiltration test method
Infiltration test method
(Possibly greater than 20
Min./In.) (See Table 3)
Infiltration test method
(Greater than 20 Min./In.)
(See Table 3)

Distances - No sewage collection, treatment or disposal system shall be closer than the
distances stated to the components listed in Table 2. Please note that these are minimum
setbacks and that site-specific conditions may warrant additional distance.
TABLE 2
MINIMUM ACCEPTABLE SEPARATION DISTANCES
(FEET)
Component

Treatment
Plant Bldg.

Pump
Station

Subsurface Leaching
Tank
Facility

Sewer or
Force Main

Well
Public

400

400

400

4002

400

Private

50

50

50

100

50

Water Supply Line

-

10

10

25

10*

Dwelling Unit

50

25

10

25

10

Subsurface Drain

-

25

25

25

2

10

Distance either 400 feet or the 6-month groundwater travel time from the discharge to the public water
source, whichever is greater.
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Property Boundary

50

25

10

25

10

Surface Waters

100

50

50

100

50

Downhill Slope
greater than
one vertical to
three horizontal

10

10

10

50

--

Stormwater
Infiltration Basins3

-

25

25

25

5

* See design criteria for collection systems.
VII.

EFFLUENT DISPOSAL

General - Final effluent disposal shall be by means of properly designed open sand beds,
leaching pits, leaching chambers, leaching trenches, drip dispersal or other approved
subsurface methods. The use of reclaimed water consistent with Department policies is
encouraged. Other methods of discharge may be allowed on a case-by-case basis
provided adequate documentation is presented to MassDEP, which demonstrates the
expected impact on the environment and hazard to public health resulting from such
alternate system. This documentation shall include either the results of a properly
monitored pilot test performed with Departmental approval at the proposed discharge site
or the results of tests and/or actual experience at other similar locations.
Reserve Area - A reserve area tested and shown to be sufficient to replace the capacity
of the original leaching area shall be provided. Although it is preferred that a 100%
reserve area be provided whenever possible, particularly for smaller facilities
(<50,000gpd), there are instances where this requirement can be modified.
For open sand beds, the construction of a minimum of four (4) basins of approximate
equal size can be provided. In this manner, the loading cycle can be adjusted so that one
bed is being loaded as the others are drying, while at the same time one of the beds can be
taken out of service for required maintenance.
For subsurface facilities, the combination of a proven treatment process providing a high
level of treatment and permeable soils may reduce the need for a reserve area, but shall
not result in provisions for a reserve area less than50% of the size of the designed SAS.
Another example is where effluent disposal is accomplished by means of a number of
3

Where stormwater infiltration basins are proposed in proximity to an existing or proposed subsurface
disposal system (SAS), the permittee shall provide documentation that no adverse impacts to the
performance of the SAS shall result. The analysis should include assessment of stormwater infiltration of a
one-year and ten-year design storm, or otherwise based on peak design flows to the basin if flow controls
are incorporated into the design.
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Subsurface Structures
Description: Subsurface structures are underground
systems that capture runoff, and gradually infiltrate it into the
groundwater through rock and gravel. There are a number
of underground infiltration systems that can be installed
to enhance groundwater recharge. The most common
types include pre-cast concrete or plastic pits, chambers
(manufactured pipes), perforated pipes, and galleys.

Ability to meet specific standards
Standard
2 - Peak Flow

N/A

3 - Recharge

Provides groundwater recharge

4 - TSS
Removal
5 - Higher
Pollutant
Loading

Description

80%
May be used if 44% of TSS is
removed with a pretreatment BMP
prior to infiltration. Land uses with
the potential to generate runoff
with high concentrations of oil and
grease require an oil grit separator
or equivalent prior to discharge to
the infiltration structure. Infiltration
must be done in accordance with
314 CMR 5.00.

Advantages/Benefits:
• Provides groundwater recharge
• Reduces downstream flooding
• Preserves the natural water balance of the site
• Can remove other pollutants besides TSS
• Can be installed on properties with limited
space
• Useful in stormwater retrofit applications
Disadvantages/Limitations:
• Limited data on field performance
• Susceptible to clogging by sediment
• Potential for mosquito breeding due to
standing water if system fails

6 - Discharges Highly recommended
near or to
Critical Areas
Suitable with pretreatment
7Redevelopment

Pollutant Removal Efficiencies
• Total Suspended Solids (TSS)		
• Nutrients (Nitrogen, phosphorus)
• Metals (copper, lead, zinc, cadmium)		
• Pathogens (coliform, e coli)			

80%
Insufficient data
Insufficient data
Insufficient data
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Subsurface Structures
There are different types of
subsurface structures:
Infiltration Pit: A pre-cast concrete
or plastic barrel with uniform
perforations. The bottom of the pit
should be closed with the lowest
row of perforations at least 6 inches
above the bottom, to serve as a
sump. Infiltration pits typically
include an observation well. The
pits may be placed linearly, so that
as the infiltrative surfaces in the first
pit clog, the overflow moves to the
second pit for exfiltration. Place an
outlet near the top of the infiltration
pit to accommodate emergency
overflows. MassDEP provides
recharge credit for storage below
the emergency outflow invert. To
make an infiltration pit, excavate the
pit, wrap fabric around the barrel,
place stone in the bottom of the pit,
place the barrel in the pit, and then
backfill stone around the barrel.
Take a boring or dig an observation
trench at the site of each proposed
pit.
Chambers: These are typically
manufactured pipes containing
open bottoms and sometimes
perforations. The chambers are placed atop a
stone bed. Take the same number of borings or
observation pits as for infiltration trenches. Do not
confuse these systems with underground detention
systems (UDS) that use similar chambers. UDS are
designed to attenuate peak rates of runoff--not to
recharge groundwater.
Perforated Pipes: In this system, pipes containing
perforations are placed in a leaching bed, similar to a
Title 5 soil absorption system (SAS). The pipes dose
the leaching bed. Take the same number of borings or
observation pits as for infiltration trenches. Perforated
pipes by themselves do not constitute a stormwater
recharge system and receive no credit pursuant to
Stormwater Standard No. 3. Do not confuse recharge
systems that use perforated pipes with perforated
pipes installed to lower the water table or divert
groundwater flows.

adapted from the CT State Stormwater Manual

Galleys: Similar to infiltration pits. Some designs
consist of concrete perforated rectangular vaults.
Others are modular systems usually placed under
parking lots. When the galley design consists of
a single rectangular perforated vault, conduct one
boring or observation trench per galley. When the
galleys consist of interlocking modular units, take the
same number of borings or observation pits as for
infiltration trenches. Do not confuse these galleys
with vaults storing water for purposes of
underground detention, which do not contain
perforations.

Applicability

Subsurface structures are constructed to store
stormwater temporarily and let it percolate into the
underlying soil. These structures are used for small
drainage areas (typically less than 2 acres). They are
feasible only where the soil is adequately permeable
and the maximum water table and/or bedrock
Structural BMPs - Volume 2 | Chapter 2
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elevation is sufficiently low. They can be used to
control the quantity as well as quality of stormwater
runoff, if properly designed and constructed. The
structures serve as storage chambers for captured
stormwater, while the soil matrix provides treatment.
Without adequate pretreatment, subsurface
structures are not suitable for stormwater runoff from
land uses or activities with the potential for high
sediment or pollutant loads. Structural pretreatment
BMPs for these systems include, but are not limited
to, deep sump catch basins, proprietary separators,
and oil/grit separators. They are suitable alternatives
to traditional infiltration trenches and basins for
space-limited sites. These systems can be installed
beneath parking lots and other developed areas
provided the systems can be accessed for routine
maintenance.
Subsurface systems are highly prone to clogging.
Pretreatment is always required unless the runoff is
strictly from residential rooftops.

Effectiveness

Performance of subsurface systems varies by
manufacturer and system design. Although there are
limited field performance data, pollutant removal
efficiency is expected to be similar to those of
infiltration trenches and basins (i.e., up to 80% of TSS
removal). MassDEP awards a TSS removal credit of
80% for systems designed in accordance with the
specifications in this handbook.

Planning Considerations

Subsurface structures are excellent groundwater
recharge alternatives where space is limited.
Because infiltration systems discharge runoff to
groundwater, they are inappropriate for use in areas
with potentially higher pollutant loads (such as gas
stations), unless adequate pretreatment is provided.
In that event, oil grit separators, sand filters or
equivalent BMPs must be used to remove sediment,
floatables and grease prior to discharge to the
subsurface structure.

Design

Unlike infiltration basins, widely accepted design
standards and procedures for designing subsurface
structures are not available. Generally, a subsurface
structure is designed to store a ‘‘capture volume’’ of
runoff for a specified period of ‘‘storage time.’’ The
definition of capture volume differs depending on the

purpose of the subsurface structure and the stormwater
management program being used. Subsurface
structures should infiltrate good quality runoff only.
Pretreatment prior to infiltration is essential.
The composition, configuration and layout of
subsurface structures varies considerably depending
on the manufacturer. Follow the design criteria
specified by vendors or system manufacturers.
Install subsurface structures in areas that are easily
accessible for routine and non-routine maintenance.
As with infiltration trenches and basins, install
subsurface structures only in soils having suitable
infiltration capacities as determined through field
testing. Determine the infiltrative capacity of the
underlying native soil through the soil evaluation
set forth in Volume 3. Never use a standard septic
system percolation test to determine soil permeability
because this test tends to greatly overestimate the
infiltration capacity of soils.
Subsurface structures are typically designed to
function off-line. Place a flow bypass structure
upgradient of the infiltration structure to convey high
flows around the structure during large storms.
Design the subsurface structure so that it drains
within 72 hours after the storm event and completely
dewaters between storms. Use a minimum draining
time of 6 hours to ensure adequate pollutant removal.
Design all ports to be mosquito-proof, i.e., to inhibit
or reduce the number of mosquitoes able to breed
within the BMP.
The minimum acceptable field infiltration rate is 0.17
inches per hour. Subsurface structures must be sized
in accordance with the procedures set forth in Volume
3. Manufactured structures must also be sized in
accordance with the manufacturers’ specifications.
Design the system to totally exfiltrate within 72 hours.
Design the subsurface structure for live and dead
loads appropriate for their location. Provide measures
to dissipate inlet flow velocities and prevent
channeling of the stone media. Generally, design the
system so that inflow velocities are less than 2 feet
per second (fps).
All of these devices must have an appropriate
number of observation wells, to monitor the water
surface elevation within the well, and to serve as a
sampling port.
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Each of these different types of structures, with
the exception of perforated pipes in leaching fields
similar to Title 5 systems, must have entry ports to
allow worker access for maintenance, in accordance
with OSHA requirements.

Adapted from:
Connecticut Department of Environmental Conservation.
Connecticut Stormwater Quality Manual. 2004.
MassHighway. Storm Water Handbook for Highways and
Bridges. May 2004.

Construction

Stabilize the site prior to installing the subsurface
structure. Do not allow runoff from any disturbed
areas on the site to flow to the structure. Rope off
the area where the subsurface structures are to be
placed. Accomplish any required excavation with
equipment placed just outside of this area. If the size
of the area intended for exfiltration is too large to
accommodate this approach, use trucks with lowpressure tires to minimize compaction. Do not allow
any other vehicles within the area to be excavated.
Keep the area above and immediately surrounding
the subsurface structure roped off to all construction
vehicles until the final top surface is installed (either
paving or landscaping). This prevents additional
compaction. When installing the final top surface,
work from the edges to minimize compaction of the
underlying soils.
Before installing the top surface, implement erosion
and sediment controls to prevent sheet flow or
wind blown sediment from entering the leach field.
This includes, but is not limited to, minimizing land
disturbances at any one time, placing stockpiles away
from the area intended for infiltration, stabilizing any
stockpiles through use of vegetation or tarps, and
placing sediment fences around the perimeter of the
infiltration field.
Provide an access port, man-way, and observation
well to enable inspection of water levels within the
system. Make the observation well pipe visible at
grade (i.e., not buried).

Maintenance

Because subsurface structures are installed
underground, they are extremely difficult to maintain.
Inspect inlets at least twice a year. Remove any
debris that might clog the system. Include mosquito
controls in the Operation and Maintenance Plan.
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Porous Pavement

Description: Porous pavement is a paved surface
with a higher than normal percentage of air voids
to allow water to pass through it and infiltrate into
the subsoil. This porous surface replaces traditional
pavement, allowing parking lot, driveway, and
roadway runoff to infiltrate directly into the soil
and receive water quality treatment. All permeable
paving systems consist of a durable, load-bearing,
pervious surface overlying a stone bed that stores
rainwater before it infiltrates into the underlying
soil. Permeable paving techniques include porous
asphalt, pervious concrete, paving stones, and
manufactured “grass pavers” made of concrete
or plastic. Permeable paving may be used for
walkways, patios, plazas, driveways, parking stalls,
and overflow parking areas.

Ability to meet specific standards
Standard
2 - Peak Flow
3 - Recharge
4 - TSS
Removal

5 - Higher
Pollutant
Loading
6 - Discharges
near or to
Critical Areas
7Redevelopment

Description
Provides peak flow attenuation
for small storms.
Provides groundwater recharge.
80% TSS Removal credit if
storage bed is sized to hold
½-inch or 1-inch Water Quality
Volume, and designed to drain
within 72 hours.
Not suitable.

Not suitable especially within
Zone IIs or Zone A’s of public
water supplies.
Suitable.

Pollutant Removal Efficiencies
• Total Suspended Solids (TSS)		
• Nutrients (Nitrogen, phosphorus)
• Metals (copper, lead, zinc, cadmium)
• Pathogens (coliform, e coli)		

Advantages/Benefits:
• Reduce stormwater runoff volume from paved
surfaces
• Reduce peak discharge rates.
• Increase recharge through infiltration.
• Reduce pollutant transport through direct
infiltration.
• Can last for decades in cold climates if properly
designed, installed, and maintained
• Improved site landscaping benefits (grass pavers
only).
• Can be used as a retrofit when parking lots are
replaced.
Disadvantages/Limitations:
• Prone to clogging so aggressive maintenance
with jet washing and vacuum street sweepers is
required.
• No winter sanding is allowed.
• Winter road salt and deicer runoff concern
near drinking water supplies for both porous
pavements and impervious pavements.
• Soils need to have a permeability of at least 0.17
inches per hour.
• Special care is needed to avoid compacting
underlying parent soils.

80%
Insufficient data
Insufficient data
Insufficient data
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adapted from the University of New Hampshire

Maintenance
Activity
Monitor to ensure that the paving surface drains
properly after storms
For porous asphalts and concretes, clean the
surface using power washer to dislodge trapped
particles and then vacuum sweep the area. For
paving stones, add joint material (sand) to replace
material that has been transported.
Inspect the surface annually for deterioration
Assess exfiltration capability at least once a year.
When exfiltration capacity is found to decline,
implement measures from the Operation and
Maintenance Plan to restore original exfiltration
capacity.
Reseed grass pavers to fill in bare spots.

Frequency
As needed
As needed

Annually
As needed, but at least once a year

As needed

Special Features

Most appropriate for pedestrian-only areas and for low-volume, low-speed areas such as overflow
parking areas, residential driveways, alleys, and parking stalls.
Structural BMPs - Volume 2 | Chapter 2
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Porous Pavement
Applicability

Porous pavement, also known as permeable paving,
is appropriate for pedestrian-only areas and for
low-volume, low-speed areas such as overflow
parking areas, residential driveways, alleys, parking
stalls, bikepaths, walkways, and patios. It can be
constructed where the underlying soils have a
permeability of at least 0.17 inches per hour. Porous
paving is an excellent technique for dense urban
areas, because it does not require any additional
land. Porous pavement can be successfully installed
in cold climates as long as the design includes
features to reduce frost heaving.
Porous paving is not appropriate for high traffic/
high speed areas, because it has lower load-bearing
capacity than conventional pavement. Do not
use porous pavement in areas of higher potential
pollutant loads, because stormwater cannot be
pretreated prior to infiltration. Heavy winter sanding
will clog joints and void spaces. On some highways,
MassHighway Department uses an Open Graded
Friction Course (OGF) that has a permeable top coat
but an impermeable base course. MassDEP provides
no Water Quality or Recharge Credit for OGC,
because it does not provide treatment or recharge.
The primary benefit of OGF pavements is reductions
in noise and hydroplaning.

Planning considerations

Porous paving must not receive stormwater from
other drainage areas, especially any areas that are
not fully stabilized.
Use porous paving only on gentle slopes (less than
5%). Do not use it in high-traffic areas or where it will
be subject to heavy axle loads.
Consider the setback requirements when considering
porous pavement:
Considerations
Slope			
Septic system		
soil absorption system
Private well		
Public well		
Public reservoir
Surface Waters
Cellar Foundations
Slab Foundations
Property Lines		
Minimum depth
			
			
Frost Line		
Bedrock

Effectiveness

Porous pavement provides groundwater recharge
and reduces stormwater runoff volume. Depending
on design, paving material, soil type, and rainfall,
porous paving can infiltrate as much as 70% to 80%
of annual rainfall. To qualify for the Water Quality
and Recharge Credits, size the storage layer to hold
the Required Water Quality or Required Recharge
Volume, whichever is larger, using the Static Method,
and design the system to dewater within 72 hours.
Porous pavement may reduce peak discharge
rates significantly by diverting stormwater into the
ground and away from pipe-and-basin stormwater
management systems, up to the volume housed
in the storage layer. Grass pavers can improve site
appearance by providing vegetation where there
would otherwise be pavement. Porous paving can
increase the effective developable area of a site,
because the infiltration provided by permeable
paving can significantly reduce the need for large
stormwater management structures.

Setback Requirements
Less than 5%
50 feet
100 feet
Outside the Zone 1
Outside the Zone A
100 feet
20 feet
10 feet
10 feet
2 feet vertical separation above
seasonal high groundwater 		
from bottom of storage layer
Below frost line
As with any stormwater
exfiltration system, determine if
it is feasible in locations
with high bedrock. Presence
of bedrock near land surface
reduces the ability of soils to
exfiltrate to groundwater.

Porous paving reduces the need for other stormwater
conveyances and treatment structures, resulting in
cost savings.
Permeable paving also reduces the amount of land
needed for stormwater management.

Design

There are three major types of permeable paving:
• Porous asphalt and pervious concrete. Although
it appears to be the same as traditional asphalt
or concrete pavement, it is mixed with a very low
content of fine sand, so that it has from 10%-25%
void space.
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• Paving stones (also known as unit pavers) are
impermeable blocks made of brick, stone, or
concrete, set on a prepared sand base. The joints
between the blocks are filled with sand or stone
dust to allow water to percolate to the subsurface.
Some concrete paving stones have an open cell
design to increase permeability.
•

Grass pavers (also known as turf blocks) are a
type of open-cell unit paver in which the cells are
filled with soil and planted with turf. The pavers,
made of concrete or synthetic material, distribute
the weight of traffic and prevent compression of
the underlying soil.

Each of these products is constructed over a storage
bed.
Storage Bed Design
The University of New Hampshire has developed
specifications for storage beds used in connection
with porous asphalt or pervious concrete. According
to UNH, the storage bed should be constructed
as indicated in Figure PP 1 with the following
components from top to bottom:
• a 4-inch choker course comprised of uniformly
graded crushed stone,
• a filter course, at least 12 inches thick, of poorly
graded sand or bankrun gravel to provide
enhanced filtration and delayed infiltration
• a filter blanket, at least 3 inches thick, of pea
stone gravel to prevent material from entering the
reservoir course, and
• a reservoir course of uniformly graded crushed
stone with a high void content to maximize
the storage of infiltrated water and to create
a capillary barrier to winter freeze thaw. The
bottom of the stone reservoir must be completely
flat so that runoff can infiltrate through the entire
surface.
The size of the storage bed may have to be increased
to accommodate the larger of the Required Water
Quality and the Required Recharge Volume.
If paving stones or grass pavers are used, a top course
of sand that is one inch thick should be placed above
the choker coarse.
Overflow Edge
Some designs incorporate an “overflow edge,” which
is a trench surrounding the edge of the pavement.
The trench connects to the stone reservoir below the

surface of the pavement and acts as a backup in case
the surface clogs.
Preparation of Porous Asphalt
Care must be taken in batching and placing porous
asphalt. Unless batched and installed properly,
porous pavement may have a reduced exfiltration
ability. At Walden Pond State Reservation, several of
the areas paved with porous asphalt did not meet the
target exfiltration rate. Cores were taken and it was
found that the batches had more sand and/or asphalt
than was specified, and those sections had to be
removed and repaved.
It is critical to minimize the amount of asphalt binder.
Using greater amounts of asphalt binder could lead to
a greater likelihood of “binder” or asphalt drawdown
and clogging of voids. Sun light heating can liquefy
the asphalt. The liquefied asphalt then drains into the
voids, clogging them. Such clogging is not remedied
by power washing and vacuuming. The topcoat in
such instances needs to be scarified and resurfaced.
The University of New Hampshire has prepared
detailed specifications for preparing and installing
pourous asphalt that are intended to prevent asphalt
problems.

Additional Design Considerations

• Provide an open-graded subbase with minimum
40% void space.
• Use surface and stone beds to accommodate
design traffic loads
• Generally, do not use porous pavement for slopes
greater than 5 %.
• Do not place bottom on compacted fill.
• Provide perforated pipe network along bed
bottoms for distribution
• Provide a three-foot buffer between the bed
bottom and the seasonal high groundwater
elevation, and a two-foot buffer for bedrock.

Cold Weather Design Considerations

Porous pavement performs well in cold climates.
Porous pavement can reduce meltwater runoff
and avoid excessive water on the road during the
snowmelt period.
In cold climates, the major concern is the potential
for frost heaving. The storage bed specifications
prepared by the University of New Hampshire
address this concern.
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Maintenance

In most porous pavement designs, the pavement itself
acts as pretreatment to the stone reservoir below.
Consequently, frequent cleaning and maintenance
of the pavement surface is critical to prevent
clogging. To keep the surface clean, frequent vacuum
sweeping along with jet washing of asphalt and
concrete pavement is required. No winter sanding
shall be conducted on the porous surface.
As discussed, designs that include an “overflow
edge” provide a backup in case the surface clogs.
If the surface clogs, stormwater will flow over the
surface and into the trench, where some infiltration
and treatment will occur. For proper maintenance:
• Post signs identifying porous pavement areas.
• Minimize salt use during winter months. If
drinking water sources are located nearby (see
setbacks), porous pavements may not be allowed.
• No winter sanding is allowed.
• Keep landscaped areas well maintained to
prevent soil from being transported onto the
pavement.
• Clean the surface using vacuum sweeping
machines monthly. For paving stones, periodically
add joint material (sand) to replace material that
has been transported.
• Regularly monitor the paving surface to make
sure it drains properly after storms.
• Never reseal or repave with impermeable
materials.
• Inspect the surface annually for deterioration or
spalling.
• Periodically reseed grass pavers to fill in bare
spots.
• Attach rollers to the bottoms of snowplows to
prevent them from catching on the edges of grass
pavers and some paving stones.

Asphalt Pavement for Stormwater Management,
http://www.unh.edu/erg/cstev/pubs_specs_info/
porous_ashpalt_fact_sheet.pdf
University of New Hampshire Center for Stormwater
Technology Evaluation and Verification; this research
group tests and evaluates stormwater BMPs on the
UNH campus.
• An article about the use of permeable pavers at
the Westfarms Mall in Connecticut.
• Case Studies from Uni-Group USA, a block paver
manufacturer.
• The Nonpoint Education For Municipal Officials
program at the University of Connecticut has
been involved in numerous permeable paving
pilot projects.
• Permeable paver specifications courtesy of the
Low Impact Development Center.
• Porous pavement design and operational criteria
from the US Environmental Protection Agency,
which also publishes a Low Impact Development
Page. Also see this report on a Field Evaluation
of Permeable Pavements for Stormwater
Management (PDF.)
• New Jersey Stormwater Best Management
Practices Manual February 2004.

Adapted from:
MassDEP, Massachusetts Nonpoint Source Pollution
Management Manual, 2006.
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October 16, 2020
Conservation Commission
11 Townhouse Rd.
Weston, MA 02493-7320
Subject: Peer Review #2, Hanover-Weston 40B Notice of Intent
(NOI), 518 South Avenue, DEP File No. 337-1383
Dear Commission Members:
At this date I have received no additional documents from the applicant since
9/14/20. At the public hearing of 9/22/20, my understanding was that the
applicant’s team would respond to comments received from John Chessia,
P.E., and the Commission. That has not occurred, and consequently, to
facilitate the permit application’s continued momentum, I am issuing this
second, shorter letter to help frame what are, in my professional opinion,
major regulatory issues facing the applicant.
Documents I have received to date from the applicant include:

•
•
•
•
•
•
•
•
•

Notice of Intent Application (NOI), dated 6/30/20, with a series of
attachments including stormwater and hydrogeologic reports;
Snow Storage mapping (1 sheet), dated 6/21/20;
Site Development Plans, revised through 6/21/20;
Work Plan for Hydrogeologic Evaluation, dated 6/28/20;
A letter to the Commission from Tetra Tech and Sanborn-Head dated
9/11/20;
A letter to Neal Cheal, Tetra Tech, from Mount Hope Engineering, dated
6/22/20;
An expanded USGS map titled, “USGS Locus Map,” dated 9/01/20;
Revised plan sheets C-6, C-7, C-10 and C-11, all dated through
9/8/20; and
A letter to the Commission from the Weston Fire Chief, dated 9/11/20.

In addition, the Commission received oppositional letters from hydrologist
Scott Horsley, John Chessia, P.E. and residents of Weston.
COMMENTS
Comments are based on the requirements of the MassDEP Wetlands Protection Act (WPA), the MassDEP Stormwater Regulations and other relevant
state guidance. Further, my comments will remain broad, as the applicant
needs to affirm before the Commission that their basic design meets current
MassDEP regulatory requirements.
1
Hanover-Weston Peer Review #2

1) Wastewater System
The project effluent leaching area is proposed as close as 50-feet from the
edge of BVW. This appears to be in violation of the MassDEP July 2018
“Guidelines for the Design, Construction, Operation, and Maintenance of
Small Wastewater Treatment Facilities with Land Disposal.” Table 2, page 44
of that document requires a leaching facility to be a “minimum” distance of
100-feet from Surface Waters (BVW).
The design engineer should justify the apparent nonconformity with minimum MassDEP setback requirements.
2) Porous Pavement
The project proposes that a portion of the porous pavement cross over and
lie on top of the effluent leaching area. The same document referenced in
item 1 above requires that any subsurface drain or stormwater infiltration
basin be a “minimum” of 25-feet from a wastewater leaching facility. This
appears to prohibit the design submitted to the Commission.
Further, the Stormwater Regulations appear to require porous pavement to
be set back from BVW by 50-feet. Over 300-feet of the porous pavement lies
within 50-feet of the wetland edge.
The design engineer should justify the apparent nonconformity of the
proposed porous pavement with the MassDEP setback requirements.
3) Stormwater Infiltration Within Building
A significant portion of post-development stormwater is being mitigated
through use of subsurface chambers within the major building on site.
Although I have previously raised the following issues, they remain unaddressed:
•
•

•

•

Maintenance of the chambers … Commission should receive a robust
description of how regular, required maintenance will be implemented.
Replacement of chambers … Applicant should anticipate that the
subsurface chambers will need to be replaced. The plans are unclear
regarding this issue, and whether replacement will even be possible.
Chamber setbacks from foundation walls … As designed, the chambers
lie between 10 and 20-feet from the foundation. Applicant should
verify that these setbacks are in compliance with regulations.
Because no architectural plans were submitted with the NOI, I cannot
determine if interior support foundational walls are required. If so, the
chamber design as submitted may not be practical as support walls
may bisect the chambers. Applicant should document that there will
not be a conflict between foundation requirements and subsurface
chamber placement.

4) Wastewater System Approval
As noted in my first review, a Groundwater Discharge Permit is required by
the state for disposal of sanitary wastewater from large systems. A hydrologic evaluation was approved by MassDEP in December 2019. A follow-up
Hydrologic Report was then conducted in coordination with MassDEP in early
2020. That report was approved by MassDEP in June 2020. These two
analyses allow the proponent to proceed to final Title 5 design.
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Please note that the actual Groundwater Discharge Permit has not been
issued by MassDEP.
5) Potential Wetland, Stream and Associated Water Resources Impacts
The issues regarding potential wetland alteration to BVW and stream quality
resulting from the 38,000 gallons per day of wastewater discharge have not
been addressed. The applicant’s team initially indicated they would independently do so. That has not occurred.
There has been previous discussion about the presumption of no impact that
is found in Title 5. My opinion is that a small wastewater treatment facility is
not a Title 5-regulated system, and that, therefore, the presumption is not
applicable to this proposal.
The potential impact issues I raised previously have not been resolved.
SUMMARY
Additional technical issues exist, and are not mentioned in this letter. I have
purposely not done so because the items I cite above (particularly, items 1, 2
and 3) need to be addressed first. Several of these, if not resolved, are
potentially fatal to the project, or could require major design revisions.
Consequently, I recommend focus on these major issues.
Please contact me with questions.
Very truly yours,

Wetland Scientist, Hydrologist
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Scott Horsley
Water Resources Consultant
65 Little River Road • Cotuit, MA 02635 • 508-364-7818
19 October 2020
Joseph Berman, Chair
Weston Conservation Commission
11 Town House Road | P.O. Box 378 | Weston, MA 02493
RE: 518 South Avenue, Weston, MA
Dear Mr. Berman and Commissioners:
I have reviewed the Applicant’s September 22, 2020 presentation to the Conservation Commission and
offer the following comments.
At the September 22, 2020 meeting the Applicant presented the following graphic and represented that it
shows that the proposed project would not have hydrologic alterations on the wetland. As shown in their
graphic (see below) they indicated that the wetland surface was at elevation 214 and the high groundwater
elevation at 211.8.

Figure 1 - Cross Section from Applicant 9-22-20

This suggests a depth to high groundwater of more than two feet within the wetland and does not conform
with my professional experience as an expert witness (hydrologist) for the U.S. Environmental Protection
Agency. Groundwater levels are generally within (less than) 12 inches of the wetland surface during the
growing season. Wetland vegetation is dependent upon these hydrologic conditions. Based upon this
discrepancy I took a closer look at the available data.
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In fact, the Applicant’s Existing Conditions map submitted to the Conservation Commission as part of the
Notice of Intent shows an elevation of 213 at the wetland boundary between WF6 and WF7. This elevation
is obscured in the Applicant’s proposed conditions plans and may be the reason why they represented 214
as the wetland boundary elevation (instead of 213).

Figure 2 - Existing Conditions, Metrowest Engineering, April 10, 2019 (Notice of Intent)

I also noticed that the Notice of Intent omits the location of the stream as it flows past the project site. To
evaluate the stream bed position relative to the project and specifically the wastewater discharge and
stormwater infiltration locations I overlaid the Town of Weston’s GIS map upon the Applicant’s site plan
(see figure below). This shows that stream bed comes within approximately 50 feet of the proposed
wastewater disposal area. I have highlighted the proposed stormwater infiltration in yellow and the
wastewater discharge in red.
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Based upon my observations of the stream upstream and downstream of the project site the stream bed is
approximately at least 6 – 12 inches (0.5 – 1.0 feet) below the surface of the bordering vegetated wetland.
This would place the elevation of the stream bed adjacent to the wastewater and stormwater discharges
(between WF6 and WF7) at elevation 212.0 – 212.5 (or lower).
As I noted in my prior 18 August 2020 letter the Applicant’s MODLOW analysis submitted as part of the
NOI provides a comparison of exiting and post-development conditions. I have also overlaid the town GIS
map of the stream on these plans. I have also oriented them north-south to provide more clear and
understandable review.
First, the existing conditions MODFLOW water table map shows groundwater flow in a northeasterly
direction (see blue arrows on figure 5). Groundwater flows downgradient perpendicular to water table
contours. With the stream flowing southerly and this being a probable discharge area I would expect a
southeasterly groundwater flow direction. This raises questions regarding the accuracy of the modeling
relative to ambient flow conditions.
Figure 6 shows the post-development MODFLOW water table conditions with the wastewater discharge
and one of the stormwater infiltration systems (but omits the northern infiltration systems and the pervious
pavement driveway). Nonetheless, the MODFLOW analysis indicates that the groundwater mounding
from the wastewater and stormwater system will raise the water levels from 212.6 (“not operating”) to
213.2 (“operating”) in the area of the adjacent wetland. This suggests that the groundwater mound will
break out above the water surface of the wetland and/or stream bank and does not conform with the
MADEP Stormwater Handbook (Volume 3, Chapter 1, page 28) which states that, “the mounding analysis
must also show that the groundwater mound that forms under the recharge system will not break out above
the land or water surface of a wetland (e.g., it doesn’t increase the water sheet elevation in a Bordering
Vegetated Wetland, Salt Marsh, or Land Under Water within the 72-hour evaluation period)”.
This finding is consistent with my 18 August 2020 letter. Please note that as I stated then, the groundwater
mounding analysis does NOT include additional infiltration from the porous pavement road that is
proposed directly above the wastewater disposal area. Furthermore the mounding analysis does not include
the northern stormwater infiltration systems nor does it account for the increases in annual groundwater
recharge on the site that will result from infiltrating the stormwater generated by over four acres of
impervious surfaces.
Please contact me with any questions that you might have.
Sincerely,

Scott W. Horsley
Water Resources Consultant
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Figure 3 - Grading & Drainage Plans (C-6 and C-7), TetraTech and Town of Weston GIS
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Figure 4 - Grading & Drainage Plans (C-6 and C-7), TetraTech and Town of Weston GIS
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Figure 5 - MODFLOW (existing conditons), Sanborn (Notice of Intent)
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Figure 6 – MODFLOW (proposed conditons), Sanborn (Notice of Intent)
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Composite Tally of Comments by the
518 South Avenue Neighborhood Group
In re: Notice of Intent filed for
518 South Avenue, Weston, MA
November 13, 2020

I. JOHN CHESSIA, P.E.
CIVIL ENGINEERING AND REGULATORY COMPLIANCE
A.

Status of Comments from September 21, 2020
1. Recommend that the Commission require that the Site Plans include a sheet showing all of
the test pit locations. A test pit location plan would assist both the Commission and other
interested parties in their review of the Project. This data is required to be shown on a
1”=30’ scale plan under the Town of Weston Stormwater & Erosion Control Regulations
(Section 2. d. iii. 5).
Applicant’s Response: Test pit locations have been added to the site plans.
11/13/20 – Comment has been addressed.
2. The Commission expressed its preference at the public hearing on August 18, 2020 to limit
this access point to emergency vehicles only. The Applicant indicated that it would
consider that change if the Commission would address an existing sight line issue at the
main entrance. Traffic is not a Conservation Commission issue, and the Commission
should not enter into an agreement to limit the use of this proposed roadway based on other
site conditions that the Applicant should address with other agencies.
11/13/20 – Comment has not been addressed.
3. The project has not been approved by the Weston Zoning Board of Appeals, nor has there
been a decision from the state Housing Appeals Committee (HAC) approving the Project
and any associated waivers from the Town of Weston Bylaws and Regulations. Therefore,
the Commission should review the Project under the Town of Weston Stormwater Bylaw
and Stormwater Regulations (WSR) in addition to the DEP Stormwater Standards.
Applicant’s Response: Local stormwater regulations are inapplicable because the
Project has been filed under Chapter 40B.1
11/13/20 – This is an incorrect statement of the law. Local regulations are
applicable to Chapter 40B projects unless and until they are waived as part of
a comprehensive permit decision rendered by the local Zoning Board of
Appeals or the state Housing Appeals Committee. Here, a 40B application
was filed with the Weston ZBA on or about July 2, 2019, and at its first session
of the public hearing on August 19, 2019, the ZBA invoked a statutory “safe
harbor.” The Applicant appealed the safe harbor determination to the
Department of Housing and Community Development (“DHDC”). On
October 9, 2019, DHCD concurred with the Applicant, and the ZBA then took

1
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an appeal from that decision to the Housing Appeals Committee, when it has
been pending. The ZBA’s hearing on the application is stayed until the safe
harbor appeal is resolved. There is no presumption that every waiver request
will be granted. Rather, under the statutory balancing test, the burden is on
the Applicant to demonstrate that the requested waivers are needed to make
the project “economic.” See, G.L. c. 40B, § 20. The Applicant has offered no
justification for the requested waivers from Weston’s Stormwater and Erosion
Control Bylaw and Regulations, and the ZBA has made no decision on said
waiver. Since the Bylaw and Regulations apply unless waived, the
Commission is justified in applying those standards to this Notice of Intent.
4. Wastewater from the 200-unit apartment building would flow to the Treatment Plant
building by gravity based on the plan data, although no inverts for the sewer main are listed
on the plans. I note that the lowest finish floor for the building units and garage are at
elevation (EL) 220.00 to 220.50 feet, and the Treatment Plant building finish floor is at EL
228.1 feet. Given the elevation of lowest living space within the apartment building, the
listed elevation of the wastewater treatment plant floor, and the distance to the wastewater
treatment plant from the apartment building, a sewage pumping station will be required to
lift sewage to the wastewater treatment plant from the gravity sewer line collecting waste
from the apartment building. I note that a generator will be required for this pump station
as well as the plant. The location of these features should be indicated on the plans as they
could impact the location of stormwater infiltration facilities.
Applicant Response – A pump station has been added to the Utility Plan to serve
the lower floors.2
11/13/20 – Acknowledged.
5. The treatment plant building is within 50 feet of a property line on the west and north sides
of the building. Under the WWTF Guidelines, it is required to have a minimum setback of
50 feet. Based on field observations it also appears that the WWTP is within 50’ of the
dwelling at 546 South Avenue, but the location of the existing house should be indicated
on the Site Plans to confirm the setback.
Applicant Response – The WWTF building has been relocated to comply with the
50’ setback.3
11/13/20 – Acknowledged.
6. The WWTF’s final effluent pump station, labeled “Pump Chamber” on the plans, is
required to be set back from subsurface drains by a minimum of 25 feet. This is not met
on the plans where the effluent disposal pump station is proposed to be located within 25
feet of drains associated with the Project’s stormwater management system.
2
3
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Response – The pump station has been relocated to comply with the 25’ setback.4
11/13/20 – Acknowledged.
7. The proposed leaching field must be separated from a water main by at least 25 feet. Here,
the proposed water main is approximately 17 feet from the easterly leaching area at the
north side of the leaching area. There is limited space to relocate the water main, which
could impact the overall design plans.
Applicant Response – The water line is not setback 25 feet, but is shown to be
concrete encased.5
11/13/20 – Under review.
8. Leaching facilities must be set back by at least 50 feet from slopes that are steeper than 3:1.
There are retaining walls within 50 feet of both leaching fields. The retaining walls are
nearly vertical, but appear to have a slight batter. Two different types of walls are proposed
but neither has sufficient specification for construction and the plans do not identify which
type of walls are proposed at specific locations. This is a critical issue on the east side
where the wall is above the wetland resource area with a 2.5:1 slope below the wall. Issues
with the wall, effluent breakout, etc. would impact the wetlands. In any case the design
does not comply with setback requirements.
Applicant Response – Grading has been adjusted to meet the 3:1 slope requirement.
The wall design was identified on plans filed with DEP. The wall, level spreader
and discharge pipe are above the groundwater mounding elevation.6
11/13/20 – Under review. The groundwater mounding elevation is in question
because the modeling does not account all of the drainage infiltration systems.
9. The main storm drain to the outlet level spreader is 20 feet from the leaching area where
25 feet is required. A portion of the level spreader is also less than 25 feet from the leaching
area.
Applicant Response – Grading has been adjusted to meet the 3:1 slope requirement.
The wall design was identified on plans filed with DEP. The wall, level spreader
and discharge pipe are above the groundwater mounding elevation.7
11/13/20 – Under review. The groundwater mounding elevation is in question
because the modeling does not account all of the drainage infiltration systems.
4
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10. The primary leaching area is designed at the 50-foot buffer line. Leaching facilities are
required to be set back 100 feet from “surface waters”. Surface waters are defined by DEP
to include Bordering Vegetated Wetlands. The majority of the easterly primary leaching
area is within 100 feet of the BVW and would clearly not comply with minimum setback
requirements.
Applicant Response – Bordering Vegetated Wetlands are not “surface waters” for
purposes of permitting wastewater treatment facilities under state law, and
therefore the proposed leaching field is not in violation of the Guideline. Further,
the Guideline is a guidance document and does not carry the same weight as a
regulation, and therefore can be waived.8
11/13/20 – This is an incorrect statement of the law. The proposed WWTF
required a groundwater discharge permit from DEP under 310 CMR 5.00, et
seq.. The source of authority for these regulations is the state Clean Waters
Act, G.L. c. 21, §§ 26 – 53, under which DEP has adopted groundwater
regulations (310 CMR 5.00) and surface water regulations (310 CMR 4.00).
The groundwater regulations do not define the term “surface water,” but do
define “Waters of the Commonwealth” as “all waters within the jurisdiction
of the Commonwealth, including, without limitation, rivers, streams, lakes,
ponds, springs, impoundments, estuaries, wetlands, coastal waters, ground
waters, and vernal pools.” (emphasis added). Under 310 CMR 4.00 (surface
waters), DEP has defined “surface waters” as: “[a]ll waters other than
groundwaters within the jurisdiction of the Commonwealth, including,
without limitation, rivers, streams, lakes, ponds, springs, impoundments,
estuaries, wetlands, coastal waters and vernal pools.” Thus, wetlands are
surface waters, and the Guidelines’ setback requirement for leaching fields to
surface waters applies.
With respect to the weight of authority of DEP’s setback requirements, the
Applicant’s characterization of these standards as “guidance values for
planning purposes” is inaccurate. On page 43 of the Guidelines, DEP states
that “[n]o sewage collection, treatment or disposal system shall be closer than
the distances stated to the components listed in Table 2. Please note that these
are minimum setbacks, and that site-specific conditions may warrant
additional distance.” Notably, the Guidelines do not state site-specific
conditions may justify shorter distances, just longer distances. The hearsay
interpretation of a DEP employee is irrelevant and unreliable in any event.
Further, under 310 CMR 5.03, “[t]he Department will not issue a permit
pursuant to 314 CMR 5.00 if the discharge will cause or contribute to a
violation of 314 CMR 4.00: Massachusetts Surface Water Quality Standards.”
Under Section 5.16, “(1) No discharge authorized in the permit shall cause or
8
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contribute to a violation of 314 CMR 4.00: Massachusetts Surface Water
Quality Standards.”
11. Porous pavement is proposed to be installed over the easterly primary leaching area. The
detail does not comply with depth requirements in the DEP Stormwater Handbook for this
drainage feature, and insufficient data has been provided to demonstrate that the roadway
would not impact the leaching area with resultant impacts to the nearby wetlands.
Applicant’s Response: The porous pavement is not designed to accept runoff from
nearby rooftops of site drives, and therefore will function similarly to the lawn area.
11/13/20 - This issue has not been addressed. The Applicant’s stormwater
calculations assume that the system would function as an infiltration system in
all storms including the 100-year storm. The system can provide rate control
in small storms, but these systems are not suitable for large storms without
additional specific design features to control the larger storms. Assuming that
the porous pavement only controls small storms, i.e. the 2 year, 24 hour storm,
then runoff would occur along the edge and at the low points in the proposed
porous pavement roadway, which could result in erosion to wetlands, in
particular where there is minimal setback.
Much of the proposed porous pavement is within two (2) feet of a retaining wall. For fill
sections, the runoff is likely to flow through the wall as retaining walls are typically
designed to not retain water and have measures to drain any water trapped behind the wall.
The incomplete details of the proposed retaining walls that have been provided indicate
drainage tiles and drainage fill. The walls are not dimensioned but clearly are large or
require geotextile reinforcement. It is not clear that the walls and pavement section are
compatible.
11/13/20 - This issue has not been addressed.
Porous pavement should not be designed to receive flow from other drainage areas (e.g.,
off-site runoff), as would occur along the entire stretch of the roadway abutting 526 South
Avenue. There is also a concentrated point at the southeast corner of the proposed building
that would flow over the porous pavement in a concentrated manner.
11/13/20 - Not addressed, the model erroneously routes the low area on #526
directly to the wetlands not over the pavement as would occur.
The design uses an extremely long time of concentration for flow through the porous
pavement cross section, and models the system as a pond.
Applicant’s Response – T.O.C. revised to 5 minutes.
11/13/20 – This aspect of the stormwater modeling has been addressed.
Page 6 of 21

The design uses a recharge rate of 2.41 in./hr. without any supporting documentation as
required. Based on NRCS soil mapping for soils in the vicinity of the proposed porous
pavement, the permeability would be between 0.6 and 2.0 in./hr. There are some areas
with less permeable soils and some with more permeable soils. The design should address
this issue.
11/13/20 - See Supplemental Comments from John Chessia on groundwater
testing, below.
12. There appears to be a major design discrepancy, as the bottom of the wastewater leaching
area is required to be at EL 218 feet according to the Applicant’s Hydrogeologic Report
filed with DEP, and the bottom of the porous pavement is shown as EL 213.58 feet in the
Report, meaning that the porous pavement would include a significant portion of the
wastewater leaching area.
11/13/20 – Not addressed.
13. Under the DEP Stormwater Handbook, Volume 1 Chapter 1, all infiltration structures must
meet the following applicable general setback requirements:




50 feet from wastewater soil absorption systems. The proposed porous pavement is
located directly over a portion of the primary leaching area, and existing septic systems
on the abutting private properties are not shown on the Site Plans.
50 feet from surface waters. The porous pavement driveway is within 6 feet of the
wetland boundary; as discussed above, wetlands are surface waters by definition.
10 feet setback required at a property line. Systems 1, 2 and the porous pavement (pond
6 in the analysis) are all within 10 feet of a property line and would require relocation.
Applicant’s Response: The setback requirements in the DEP Stormwater Handbook
are just “planning considerations,” and not “requirements.”9
11/13/20 – This is an incorrect statement of the law. The Stormwater
Handbook and its requirements have the same weight as the stormwater
regulations. “When a project is subject to the [stormwater] standards,
all stormwater is regulated according to the ‘best management practices
[BMPs] to attenuate pollutants and to provide a setback from the receiving
waters and wetlands in accordance with the following Stormwater
Management Standards as further defined and specified in the
Massachusetts Stormwater Handbook.’” In the Matter of David A. Bosworth
Co., Inc., 12 OADR Docket No. WET-2015-015 (Feb 17, 2016) (2016 MA
ENV LEXIS 12, *21-22), quoting, 310 CMR 10.05(6)(k) and 310 CMR
10.05(6)(b) (“The Order of Conditions shall impose such conditions as are
necessary to meet the performance standards set forth in . . . the Stormwater

9
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Management Standards provided in 310 CMR 10.05(6)(k) through (q).”)
(emphasis added). See also, In the Matter of Capital Group Properties, LLC,
OADR Docket No. WET-2012-012 (2013 MA ENV LEXIS 3) (“In addition,
the language in the standards and the handbook that previously allowed a
showing of an equivalent level of protection when a standard could not be
met has been removed from the standards and the handbook.”).
14. The porous pavement driveway feature does not conform to DEP Stormwater Handbook
Volume 2, Chapter 2 as indicated below:
o Install on slopes of 5% or less. The proposed slopes vary but the slope is greater
than 5% between wetland flags 10 – 13 and south of the garage entrance.
o 50’ setback from soil absorption systems. As noted, the system is over the proposed
leaching field (soil absorption system). Curiously, this is not noted or modeled in
the Hydrogeologic Report.
o 100 feet from surface water. The proposed pavement is as close as 6 feet from the
wetlands (surface waters by DEP definition).
o 10 foot setback from property line. The porous pavement is closer than 10 feet in
many areas.
o Below frost line. The frost line is four (4) feet below grade in this part of the state,
but the system is only 15 inches in cross section. I note that the DEP Handbook
has a minimum depth of 27-31 inches based on minimum requirements.
o The bottom of the stone reservoir is required to be completely flat. Here, the bottom
of the porous pavement structure is specified in the calculations as EL 213.58 feet.
This elevation would be in the groundwater at some locations, and is not specified
to have a flat bottom in the detail.
Applicant’s Response: Handbook requirements are “planning considerations,” not
“requirements. The slope of the driveway has been reduced to 5%.
11/13/20 – Acknowledged that the slope has been reduced and the bottom has
been revised to be flat with various different sections and elevationsbut the
remainder of the nonconformities have not been addressed. For applicability
of the Handbook standards, see Comment #14 above.
15. The Applicant proposes a series of subsurface chambers underneath the parking garage.
The design of this system is problematic for the following reasons:
o Proposed systems 3 and 4 are within the building below the garage floor. System
3 is on level 1 and system 4 is at the lower level. These would be nearly impossible
to repair or replace. They will be difficult to maintain as the head room in the
garage is lower than a typical vacuum/jet truck as referenced in the Operation and
Maintenance Plan. A trench is required to be a minimum of 20 feet from a
foundation. As these systems are located inside the building they would not
comply.
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o It is also unclear where the internal footings, etc. would be located and the impact
of the infiltration systems on the footings. The WSR also has specific requirements
for protection of the infiltration capacity of the soils at infiltration systems.
Applicant’s Response: There are no setback considerations for foundation walls in
the Handbook. The key design consideration is avoiding the garage footings and
their “zone of influence.” Based on previous experience, the chambers have been
located outside the zone of influence.
11/13/20 – See Supplemental Comments from John Chessia on groundwater
testing, below. Previous accessibility comments are still apt. The Applicant’s
cited precedent of urban redevelopment projects is distinguishable. This is not
a redevelopment project, and unlike the Boston examples, there are no
physical site constraints that justify siting such a large infiltration system
within a building. The only reason such an unusual and ill-advised design is
being proposed here is to maximize the number of units on the Project Site.
o A mounding analysis should be performed for the 100-year storm to assess the
function of the infiltration systems as required by DEP.
11/13/20 – Not Addressed.
o Based on the documentation provided, the infiltration tests were performed in the
most pervious soils found. The DEP Handbook Volume 3 Chapter 3 requires the
tests to be performed in the least pervious soils found. All of the analysis
overestimates the rates, and insufficient testing has been performed in any case.
11/13/20 – See Supplemental Comments from John Chessia on groundwater
testing, below.
16. Standard 1 – Untreated Stormwater.
To demonstrate compliance with this standard, runoff from impervious areas must be
treated prior to discharge and the Applicant must demonstrate that the proposed outlets will
be stable and diffuse flow such that erosion does not occur at the outlet. The Project’s
stormwater system includes a new point source outlet - a “level spreader”. The plans
propose to alter runoff characteristics relative to several localized low areas that would
currently trap and infiltrate runoff. These areas are not modeled in the plans. In two
locations, flow would be concentrated across the proposed porous pavement. This is
inconsistent with design requirements for porous pavement and has not been modeled or
addressed in the design. Although the flow would not be out of a pipe, the grading of the
pavement would direct the runoff to the wetlands, specifically, at wetland flag #13 and
wetland flag #16. These discharges are within 20 feet and 15 feet of the wetlands
respectively. These areas would also receive runoff from the abutting properties to the
west, including impervious areas for the area near wetland flag #16. Insufficient
topographic data has been provided for 534 South Avenue (Butera); therefore, it is unclear
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where runoff from this area flows. Based on the observed topography in the overall area,
this lot likely flows to the wetlands. Calculations of the flow rate across the length of the
level spreader have been provided but the critical value is the velocity of flow over the
land. There is no detail for the level spreader, which should be calculated. Refer also to
comments on the design under Standard 2.
Applicant’s Response- The resulting discharge velocity is .075 feet per second, well
below the standard of 2 feet per second for discharges to vegetated areas.
11/13/20 - Provided the only concentrated runoff discharged from the Site is
at the Level Spreader, this Standard would be met. However, the Project
assumes that the proposed porous pavement would function as an infiltration
system in all storms, including the 100-year storm contrary to the DEP
Handbook. Assuming that the porous pavement only controls small storms,
i.e. the 2-year, 24-hour storm, then runoff would occur along the edge and at
the low points in the proposed porous pavement roadway, which could result
in erosion to wetlands, in particular where there is minimal setback.
17. Standard 2 – Post Development Peak Discharge Rates. This Standard requires an Applicant
to demonstrate that the Project does not result in an increase in the rate of runoff from the
Site and that the Project will not result in flooding on or offsite. Evaluation of runoff is
prepared for specific control points where runoff would concentrate or reach a specific
resource area (e.g., stream) or culvert.
a) The drainage design does not account for all existing on-site storage. As modeled,
the Applicant’s runoff calculations overestimate the existing rate and volume of
runoff to the wetlands by ignoring on-site storage areas for runoff.
b) The plans identify only two control, or “design,” points, which do not appear to be
appropriately selected based on existing topography.
c) The Applicant modeling uses a higher runoff curve number than what is appropriate
given existing surface conditions, and using this value overestimates existing
runoff.
Applicant’s Response: Design points have been re-located. No on-site storage has been
accounted for. A low point on 526 South Ave has been added to the model.
11/12/20 – The revised submittal addresses some but not all of the issues raised,
and also indicates other issues that were not clear in the original submission. The
larger watershed plans more accurately indicate runoff divides in some areas but
they fail to identify existing low areas that would function as storage, infiltration
and detention areas as previously noted. Specifically, the front yard of #540 South
Ave. has a large area lower than the surrounding grades that would capture a
significant volume of runoff. There are also confined low areas in watershed 3S
that would capture and infiltrate/detain runoff that have not been included. The
water shed plans should also identify the reaches used in the model. Some Reaches
appear to just have flow over the slope from the limit of the subarea to the stream
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channel or a combination of flow over the wetlands to the channel. These areas
may not be channel flow depending on the configuration of the slopes. Although
the runoff from the site in general is small except in the larger storms it has been
significantly overestimated.
Concerning the proposed conditions, the plans have been corrected to properly
identify control points. The revised data indicates that the design would create a
dam that will trap water on the Seminary property by the entrance to the
proposed parking garage part of the building and along the steep slope down to
the porous pavement. This would require an easement from the Seminary and is
not properly modeled in the analysis. Based on the plans and a review of
documentation from the supplier available on their website, the Stone Strong
retaining wall has a minimum block width of 44 inches (width from face of wall to
back of wall, some base stones are up to 86 inches in width) excluding required
excavation for installation. These will not fit without an easement from abutting
properties and if not granted will require redesign of the site in some areas.
18. Standard 2 - Testing. The Applicant should supplement its soil testing to conform to the
Stormwater Handbook, Volume 2, Chapter 2, page 97. Seasonal high groundwater
calculations should be adjusted based on the Frimpter method. The Applicant should
explain how Recharge Systems #1 and 2 achieve the required groundwater separation
despite the presence of perched water, and how the test pits for Recharge Systems #3 and
4 are adequate for determining whether the required separation is available. The Applicant
should justify the infiltration rate it used in the model. Soil testing should be done in the
area of the proposed porous pavement driveway.
Applicant’s Response – Additional exploratory test pits were dug, and groundwater
measurements taken. The additional testing confirms infiltration rates and
groundwater elevations used in the stormwater modeling.
11/13/20 - See Supplemental Comments from John Chessia on groundwater
testing, below.
19. Standard 3 – Recharge to Groundwater. Extensive recharge volume is proposed far in
excess of what is required by DEP using the static volume calculation method. To
demonstrate compliance there should be additional testing as noted under Standard 2. The
WSR require a reduction in the total volume of runoff over pre-development conditions.
The design ignores several existing areas that currently infiltrate runoff, which would
impact the required volume of runoff to be retained under proposed conditions.
11/13/20 - Since the design relies on the proposed BMP’s to address peak rate
of runoff, recharge and TSS removal, there are additional factors to be
addressed. Issues noted under Standard 2 are required to be addressed if these
systems are accepted by the Commission as rate control BMP’s counter to the
DEP Handbook. In particular, computation of existing recharge through
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unmodeled existing low areas, data on mounding, and recharge rates should
be addressed.
20. Standard 4 – 80% TSS Removal. A listing of the treatment BMP’s proposed and their
removal rating follows.
Street Sweeping: This is a discretionary credit that typically would not be accepted
by a Conservation Commission as it is very difficult to enforce. In any case, the
type of sweeper has not been listed, only quarterly sweeping is proposed, and the
credit should not be accepted.
Deep sump catch basins: Deep sump catch basins are credited with 25% removal
subject to proper design and sizing. To meet the standard, catch basins should
collect no more than 10,890 square feet (1/4 acre) of impervious area. Most of the
catch basins have an overall tributary area less the ¼ acre but the impervious area
tributary to CB 1 and CB 7 should be confirmed to identify that they would meet
impervious area requirements.
Proprietary treatment unit: The Report indicates that “Stormceptor” treatment
units are proposed. The submittal uses a removal rate of 50%, which is likely
excessive for an in-line unit based on DEP’s 2013 report on proprietary treatment
systems.
Infiltration Basin (sic): Although the Water Quality Volume (WQV) would be met,
the submittal does not include the required 1” WQV as required under WSR.
The porous pavement area has not been included in the calculations and as noted does not
meet design requirements in any case. This is a significant aspect of the plan and should
be addressed. The porous pavement is 20% of the total impervious area.
Applicant’s Response – All TSS removal rates are in accordance with Stormwater
Handbook. Stormceptor TSS rate is predicted to be in excess of 87%. See revisions
to Stormwater Report.
11/13/20 – Data to justify the Street sweeping credit and deep sump catch
basins credit have not been addressed. The TSS removal rate for the
Stormceptor Units is too high based on DEP’s 2013 report on proprietary
systems. For the infiltration basins, the Handbook requires pretreatment to
80% TSS removal prior to entry into infiltration structures where recharge
rates are based on testing consistent with the “Dynamic Field” method.
Although the recharge calculation in the Report is based on the Static Method
the overall system design utilizes these components for Standards 2, 3 and 4.
We recommended that the Commission consider this requirement as the
systems are proposed for compliance with Standards 2, 3 and 4 and the overall
review should address the selective use of various components and
methodologies.
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21. Standard 5 – Higher Potential Pollutant Loads. The project would be considered a Land
Use with Higher Potential Pollution Loads (LUHPPL) as a wastewater treatment facility is
proposed at the site. See, Stormwater Handbook, Volume 1, Chapter 1. Porous pavement
is not listed as a suitable BMP for LUHPPL areas. The other BMP’s could be acceptable
subject to documentation for the proprietary systems and clarification that 44% of TSS is
removed prior to discharge to these systems.
Applicant’s Response – Porous pavement is appropriate despite the LUHPPL
designation.
11/13/20 – The Response is incorrect that Porous pavement is allowed in a
LUHPPL as it is specifically identified as Not Suitable in Volume 2 Chapter 2.
22. Standard 8 – Erosion/Sediment Control. The “Erosion and Sedimentation Control Plan”
and an Erosion Control Detail Sheet are inadequate for a project of this size and extent with
work very close to sensitive resource areas. The submittal does not meet the requirements
under the DEP Handbook or of the WSR. The Application does not provide sufficient data
for the Commission to determine that construction will not adversely impact the wetlands.
11/13/20 – Not addressed.
23. Standard 9 – Operation and Maintenance Plan. This standard requires a plan for long term
Operation and Maintenance (O&M) of stormwater BMP’s. How the Applicant intends to
replace the proposed subsurface systems within the garage footprint should be explained.
The WSR require more data than supplied relative to repair and replacement of these
systems.
11/13/20 – Partially addressed, the submittal provides some data on
maintenance of these systems but references sites in developed urban areas as
the basis. The Commission should review this aspect of the project carefully
as enforcement relative to maintenance, inspection and repair will be difficult
if not infeasible for a location within a building on a private site
B.

New Comments Relative to Recent Soil Testing
Subsurface Infiltration Systems
24. System 1 – Two tests that are at least four feet below the system. A permeability test was
performed at EL 227 although the proposed bottom of the system is at EL 224. The test
was performed three feet above the base of the system in material that would be removed
to install the system. In addition, this test was performed in the most permeable material
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(sand SH TP 205) not the slowest (loamy sand SH TP 204). This system design does not
comply with the Regulations or specifications in the Handbook.
25. System 2 – Three tests that are at least four feet below the system. A permeability test was
performed at EL 224 although the proposed bottom of the system is at EL 220.5 and this
was in the most permeable material (sand in SH TP 207) not the slowest (loamy sand in
SH TP 206 & SH TP 301). The test was performed three feet above the base of the system
in material that would be removed to install the system. This system design does not
comply with the Regulations or specifications in the Handbook.
26. System 3 – Two tests were performed for this system which has over 6,000 square feet of
area at the base. This is not a sufficient number of tests for a system of this size. Since the
system is proposed at the location of the existing house, it is impractical to test at this
location and therefore soil suitability is unknown. Only one of the tests was excavated
below the bottom of the proposed system. SH TP 304 is 1.5 feet below the system where
at least 2 feet is required. This elevation is based on the location of the test and the contour
through the test pit, not the elevation on the form, which incorrectly estimates the test to
be one foot lower than the contours. SH TP 203 was excavated to a depth that is 3.5 feet
above the bottom and would not be an acceptable test. No permeability tests were
performed in this system and a rate much higher than typical of loamy sand was used in
the analysis. This system design does not comply with the Regulations or specifications in
the Handbook.
27. System 4 – Three tests were performed, two of which were excavated at least two feet
below the bottom of the system (SH TP 201 and SH TP 306). This system also has over
6,000 square feet of area at the base. A permeability test was performed at EL 214.3 which
is below the bottom of the system (216.0’). This system design does not comply with the
Regulations relative to the number of tests and there are other issues with this type of
system as noted in other sections.
Porous Pavement
The porous pavement has been divided into six sections for modeling purposes. The design
uses the same void ratio for the entire cross section in all cases, which is incorrect based on the
Handbook as only the reservoir stone if designed consistent with the Specifications would have a
void ratio of 40%. Pavement is specifically listed as a lower void ratio and should not be modeled
as part of the storage in any case.
28. 5aP – The model has a base elevation of 227.70 and a top elevation of 229, which is
consistent with the lowest point on this section. There are only older test pits in this section
(DTH 5 & 6) and the Report does not include any logs for these tests. Insufficient test data
has been provided and at a minimum testing at the high and low ends of the system should
be required.
29. 5bP – The model has a base elevation of 222.70 and a top elevation of 224, which is not
consistent with the grade at the lowest point on this section (225). The only test performed
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was above the base of the system, SH TP 308 was excavated to EL 224. Insufficient test
data has been provided and at a minimum testing at the high and low ends of the system
should be required.
30. 5cP – The model has a base elevation of 219.70 and a top elevation of 221, which is not
consistent with the grade at the lowest point on this section (222). There are no tests
performed in this section. Insufficient test data has been provided and at a minimum testing
at the high and low ends of the system should be required.
31. 5dP – The model has a base elevation of 216.70 and a top elevation of 218, which is not
consistent with the grade at the lowest point on this section (218.5). There are several tests
in this section, which is the largest single area at one elevation.
o TP SH TP 2 was excavated to EL 210.5 and had redox at EL 213 based on contour
grades but is listed as sandy loam and would be less permeable than the loamy sand
rate used in the model.
o Test Pits DTH 7 and 8 are in or near the area but no logs were provided.
o SH TP 307 was excavated to EL 209.5 and had redox at EL 214 based on contour
grades. The test is deep enough below the system but the system only provides 2.7 feet
of groundwater separation. I note that a minimum of 3 feet is required for porous
pavement when used in accordance with the DEP Handbook. In this case as the design
relies on the porous pavement for rate control in the 10, 25- and 100-year storms, which
is not in compliance with specifications, it would be required to have a four-foot
separation to groundwater or a mounding analysis performed.
o SH TP 103 was excavated to EL 211.25 based on contour elevations. This test had
suitable soils and sufficient depth for this area.
o SH TP 303 was excavated to EL 208 and redox was observed at EL 212. This test had
suitable soils and sufficient depth for the area.
32. 5eP – This is the section of roadway closest to the wetlands and is also very close to the
property line of #526. The model has a base elevation of 215.70 and a top elevation of
217.05. The lowest grade is not specified on the plans. This section has one test roughly
in the center of the section near the low point. SH TP 303 had 6 feet of fill and 3 feet of
sand with the bottom of the test at EL 209 and redox at EL 212, the top of the native soil
encountered. Groundwater could be higher as we are in a drought and fill material is
unlikely to have redox features. The wetlands are less than 20 feet from the test and are at
EL 214 so it is likely that groundwater would be EL 213 to support wetland vegetation.
This is significant as the system may not provide sufficient groundwater separation if the
elevation is higher. In this case as the design relies on the porous pavement for rate control
in the 10, 25- and 100-year storms, which is not in compliance with specifications. If an
alternative infiltration system is proposed, it would be required to have a four-foot
separation to groundwater or a mounding analysis performed.
33. 5fP – This is the section of roadway closest to South Avenue and is also close to the
wetlands and property line of #526. A retaining wall is proposed between the pavement
and wetlands that is approximately 4 feet high and would likely have flow from the porous
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pavement through the wall. No test pits have been performed in this area. The plans and
model have a different base elevation. Insufficient test data has been provided and at a
minimum testing at the high and low ends of the system should be required.
II. SCOTT HORSLEY
HYDROLOGY
A. Status of September 21, 2020 Comments
34. Comment 2 – The project does not comply with the MADEP Stormwater Standards. The
stormwater infiltration system as designed will “exceed” existing conditions by increasing
the groundwater recharge rates by a factor of more than three-to-one and will result in
higher water levels and alterations in the wetland system.
Applicant’s Response –As indicated in the September 22nd continued public
hearing, a Wetland Scientist has been engaged to assess the effect of effluent
treated in accordance with MA DEP Groundwater Discharge Permit
requirements in conjunction with a 10-year storm on the bordering vegetated
wetland. Tetra Tech’s Ken Deshais, CPSS has conducted site visits and reviewed
existing wetland vegetation as part of the evaluation. The analysis concludes that
the BVW may potentially experience an increased period of (groundwater)
saturation. The potential increased period of saturation will not destroy or impair
any portion of the BVW. The analysis is attached for review.
11/13/20 - The groundwater mounding analysis that Tetra Tech’s wetland
scientist (Ken Deshais) evaluated is not complete and underestimates the
alterations. It is limited to the 10-year storm (omitting analysis of the 25- 50and 100-year storm events) at one of the stormwater infiltration basins. As I
have commented previously, the groundwater mounding analysis is deficient
in that it does not include the following:
a) The stormwater infiltrations basins located in the northern portion of
the site;
b) The infiltration from “porous pavement” road; and
c) The increased groundwater recharge that will occur at all of the
infiltration basins and the porous pavement road on an average
annual (or average daily) basis. The existing recharge rates on the
site are estimated at approximately 6 inches/year on the glacial till
(western portion of the site) and approximately 18 inches/year on sand
and gravel (eastern portion of the site). This suggests an average
annual recharge rate of approximately 12 inches/year for the site
under existing conditions. The proposed infiltration of all storm
events up to the 10-year event will increase this recharge rate to
approximately 36 inches/year for all of the impervious surfaces
(including rooftops, roads parking). This is a three-fold increase in
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annual recharge rates and will result in a higher water table
condition.
35. Comment 3 – The groundwater mounding analysis is incomplete as it doesn’t consider all
four infiltration basins and the porous pavement.
Applicant’s Response - Regarding comments related to the mounding analysis, we
stand by our prior response in our September 11, 2020 letter. Regarding the
porous pavement in the area of the primary wastewater disposal field, that porous
pavement only infiltrates water that falls directly on the pavement same as if the
area were vegetated with grass and does not infiltrate surface runoff from other
areas of the site (see Tetra Tech response to Comment #2 in Garner’s October 16,
2020 letter). Therefore, the porous pavement above the wastewater leaching field
does not concentrate infiltration of stormwater runoff in the area of the
wastewater leaching fields as suggested by Horsley.
11/13/20 - The porous pavement will increase recharge rate within the
footprint of the road. Existing recharge rates are estimated at 6 inches/year
(where the road overlies glacial till) and 18 inches/year (where the road
overlies sand) suggesting an average existing recharge rate of approximately
12 inches/year. The recharge rate that will result within the footprint of the
porous pavement road will be approximately 36 inches/year. This is an
increase of three times (300%) the existing recharge rate and will result in
substantially higher water table conditions. These higher water table
conditions will alter wetlands and may impact neighboring septic systems,
compromising their Title 5 compliance issues with respect to minimum
vertical separation between leaching fields and the “maximum high water
table”.
Where the porous pavement road is proposed directly on top of the
wastewater infiltration area this will add to the groundwater mounding. This
impact has not been evaluated and must be in order to properly assess the
impacts of the Project upon the resource areas.
In its September 11, 2020 letter, Tetra Tech claims that the only relevant
stormwater systems to be analyzed in a mounding analysis of a wastewater
system are those “within the lateral extent of the groundwater mound.” This
is counterintuitive, as the lateral extent of the groundwater mound must
include all contributing recharge systems. You cannot know whether a
stormwater infiltration system affects a wastewater system until you model
it. As was stated earlier, it is inappropriate to pre-judge which facilities
might have an impact and exclude them from the analysis,
36. Comment 4, and October 19, 2020 Letter – The groundwater mounding analysis shows
impacts to the wetland. On Sheet C-7 of the Applicant’s Plans, the Applicant provides a
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cross section of area between primary wastewater leaching area and the BVW to the east.
The cross section suggests that at wetland flag location WF-7, the surface elevation is EL
214’, and the groundwater mound from the wastewater system is EL 212.5’. However, both
figures are contradicted by other evidence. The Applicant’s Existing Conditions plan
shows the ground elevation at WF-7 to be EL 213’, not EL 214’. Further, the Applicant’s
MODFLOW model predicts the groundwater mound from the wastewater and stormwater
system will raise water levels from EL 212.6’ to EL 213.2’ in the area of the adjacent
wetland. This al suggests that the groundwater mound will “break out” above the surface
water of the wetland, or the adjacent stream bed that is approximately 6 – 12 inches below
the wetland surface. The Stormwater Handbook, Vol. 3, Ch. 1, p. 28, states that “the
mounding analysis must also show that the groundwater mound that forms under the
recharge system will not break out above the land or water surface of a wetland.”
Applicant’s Response –As stated in our September 11, 2020 letter, the mounding
analysis indicates a rise in groundwater level of approximately 0.7 feet above
estimated seasonal high groundwater conditions to approximately El. 212.5 at the
wetland boundary only in the extreme circumstances when seasonal high
groundwater conditions are present, the wastewater leaching field has been
operating continuously at its maximum design flow rate for 90 days, and a 10year rainfall event has occurred (see cross section on Sheet C-7). Even in that
extreme circumstance, again, the mounding analysis indicates no breakout above
the existing ground surface between the leaching field and the wetland boundary.
Tetra Tech has engaged a wetland scientist to further evaluate if there is potential
impact to wetland vegetation (see Tetra Tech response to Comment #2).
11/13/20 - The Sanborn response is incorrect in multiple ways as follows:
a) The mounding impacts will occur, cumulatively, throughout the year
(from the increases in average annual recharge) and additionally
whenever a large storm event occurs – not “only in the extreme
circumstances when seasonal high groundwater conditions are
present”. The supplemental groundwater mounding impacts
(associated with larger storm events such as the 10-year, 25-year, and
100-year events) can occur anytime when there is a large storm.
b) Sanborn states that “the mounding analysis indicates no breakout
above the ground surface between the leaching field and the wetland
boundary”. That is not where the MADEP Stormwater Handbook
requires the assessment – it is within the wetland and surface waters.
c) Sanborn references a cross section on sheet C-7 of the revised plans.
A close inspection of this cross section shows that their version of the
mounded water table (dark blue line) inexplicably stops just as it gets
to the wetland (see figure 1). If one continues this line (red dashed
line) it shows that the groundwater mounding does, in fact, break out
above the surface of the wetland (see where red dashed line intercepts
the wetland surface shown as a green line).
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d) Further, as noted above, the break out in the wetland is even worse
than shown on Sheet C-7. The MODFLOW modeling report indicates
that the groundwater mound at WF-7 is between the 213.0’ and 213.3’
water table contours (see figure 2), as compared to 212.5’ on Sheet C7 (see figures 1).
e) The location of the stream bank on this cross section relative to the
wastewater discharge is inferred (note dashed lines on revised site
plan). The town’s GIS map shows the stream channel considerably
closer to the wastewater leaching area (see figure 3 below). The actual
location of the stream channel in this area needs to be field verified.

Figure 1 - Cross Section from Revised Plans, Sheet C-7 with notes added
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Figure 2 - MODFLOW groundwater mounding results (Sanborn) with location of Wetland
Flag (WF7) shown and water table elevations highlighted
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Figure 3 - Proposed Conditions with wastewater and stormwater discharges highlighted and
showing stream according to Town of Weston GIS
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FROM:

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

TO:

Daniel C. Hill, Esq., Hill Law

DATE:

December 29, 2020

SUBJECT:

Technical Review of MODFLOW Model and Associated Mounding
Analysis Presented in Support of the Proposed Hanover Weston
Development, Weston, Massachusetts

McDonald Morrissey Associates, LLC (MMA) is providing this memorandum to
summarize the outcome of our review of the MODFLOW numerical groundwater flow
model created by Sanborn Head Associates, Inc. (SHA), in support of the proposed
Hanover Weston development in Weston, Massachusetts. Information considered by
MMA while conducting the review included the following:
•

Hydrogeologic Evaluation Report, Hanover Weston, Weston, Massachusetts,
dated March 19, 2020, authored by Sanborn Head Associates, Inc. (referred to
herein as the SHA Hydrogeo Report);

•

Mounding Analysis Documentation Package, Hanover Weston, Weston,
Massachusetts, dated October 5, 2020;

•

Electronic model input and output files contained within a .zip format archive
entitled MODFLOW Files_zip, transmitted via email November 4, 2020 by Vern
Kokosa of Sanborn Head Associates, Inc.; and

•

Stormwater Management Report, revised date October 30, 2020, authored by
Tetra Tech, Inc. (referred to herein as the Tetra Tech Stormwater Report).

MMA understands the objective behind developing and applying the MODFLOW
model was to estimate the maximum amount of hydraulic mounding that may occur
under proposed, post-development conditions, as constrained by applicable
Massachusetts Department of Environmental Protection (MassDEP) guidelines for
conducting assessments of this type1. Based on our review, it is MMA’s opinion that the

1

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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model does not address this objective and is generally an unreliable tool for estimating
mounding due to the following issues:
1. Physical attributes of the model, including vertical dimensions, are not well
supported by or consistent with available information and/or data.
2. The modeled groundwater flow direction under pre-development conditions does
not agree with available data and/or the basic conceptualization of the local
groundwater system.
3. The simulated rate of discharge within the primary wastewater disposal area is
approximately 70% of the design flow rate, as opposed to the applicable
MassDEP guideline value of 80% of the design rate. A similar, low-biased error
may also influence the modeled rates for key proposed stormwater infiltration
features.
4. Alternative modeling performed by MMA suggests the model underestimates
groundwater mounding potential.
The following technical discussion elaborates on these points by presenting our
observations of model issues organized by category:

Category 1
MMA defines Category 1 issues as being associated with aspects of the model
that are erroneous or conceptually inconsistent with available information and/or data.
Furthermore, MMA views these issues as having adequate available information to
support adjustment of the model to assess effects on mounding estimates. MMA has
developed and implemented an alternative MODFLOW model for this purpose.
Issue 1-A: Overstated vertical thickness of unconsolidated sediments, such as sand and
gravel or glacial till, that is not supported by available information.
Vertical thickness of the saturated sediments above bedrock is a critical model
specification when simulating hydraulic mounding potential, as hydraulic responses
predicted by the model can be sensitive to the representation of aquifer transmissivity2,
where transmissivity is defined as the product of horizontal hydraulic conductivity and
saturated thickness. Thus, for a mathematical model to produce reasonable mounding
estimates, thicknesses should be generally consistent with available site information and
field data, such as boring depths. If extrapolating beyond such information, a reasonable
basis for doing so should be identified.
According to the SHA Hydrogeo Report, the deepest subsurface exploration
performed was the boring identified as SH-5, which was advanced to a depth of 22 feet
2

Simulation of Groundwater Mounding Beneath Hypothetical Stormwater Infiltration Basins, United
States Geological Survey Scientific Investigations Report 2010-5102.
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below ground surface. Logs provided for several other borings and test pits identify
refusal (i.e., physical obstruction such as bedrock or lodgement till) preventing deeper
penetration) being encountered as shallow as 6.6 feet below ground surface.
In the vertical dimension, the MODFLOW model described by the SHA
Hydrogeo Report contains 5 layers, all having uniform specified thicknesses of 10 feet.
At 50 feet in sum, the total aquifer thickness represented within the model exceeds the
maximum observed sediment thickness by more than a factor of 2.
The noted discrepancy between observed saturated thickness (less than or
approximately equal to 22 feet) and modeled thickness (50 feet) is not discussed or
justified in the information reviewed by MMA. It is also biased in a direction that would
suggest the model overstates aquifer transmissivities and therefore may underestimate
mounding heights, potentially leading to non-conservative conclusions.
Issue 1-B: Overstated extent of higher permeability sand-and-gravel deposits that is
not supported by available information.
Similar to Issue 1-A, general consistency between actual and modeled aquifer
properties, which often differ with interpreted soil/material type, is critical to producing
reasonable estimates of hydraulic mounding. As described within the SHA Hydrogeo
Report, the hydraulic conductivity value assigned to the “sand and gravel” soils exceeds
the value assigned to the “glacial till” soils by a factor of 10 (i.e., 100 feet per day versus
10 feet per day, respectively). Though these values appear to be conservative
assumptions relative to available data, the areal extents of the zones could greatly
influence model-estimated mounding (e.g., if the extent of the “sand and gravel” soils is
exaggerated, transmissivity may be locally overstated, resulting in underestimated
mounding).
According to the exploration logs provided in the SHA Hydrogeo Report, the
higher hydraulic conductivity “sand and gravel” soils were identified in two test pits (SHTP-1 and SH-TP-7) and one boring (SH-5) located in the vicinity of the proposed primary
wastewater disposal area. At these locations, the maximum observed thickness of the
“sand and gravel” soil type was limited to approximately 8.5 feet (SH-TP-7).
Comparatively, the model represents the “sand and gravel” soils as being 40 feet thick in
this area and extending over more than half of the areal extent of the model domain.
As is the case with Issue 1-A, this discrepancy creates an overstated aquifer
transmissivity over a portion of the model domain, which may cause the model to
underestimate mounding heights.
Issue 1-C: Unsupported and conceptually inconsistent lateral boundary conditions
Boundary conditions strongly influence the directions and rates of simulated
groundwater flow within a model; therefore, it is important that they are designed based
on a robust conceptualization of the actual groundwater system. Relative to the vicinity
of the proposed development, basic hydrologic and hydrogeologic principles suggest
3

groundwater flow directions are influenced by interaction with local surface water
features (i.e., the stream and wetland complex) and recharge derived from infiltrating
precipitation. Furthermore, groundwater elevations measured within monitoring wells
and reported within the SHA Hydrogeo Report suggest a generalized west-northwest
(WNW) to east-southeast (ESE) groundwater flow direction persists under predevelopment conditions.
Curiously, the boundary conditions used in the model described by the SHA
Hydrogeo Report result in a simulated groundwater flow direction oriented roughly from
south to north, which is very different from the WNW to ESE flow direction interpreted
from field data. The eastern wetland area is not represented within the model, which
precludes using the model to estimate differences in down-gradient groundwater
velocities or discharge rates in this area. No explanation is provided for the selection of
the boundary conditions, including ignoring the wetland and stream complex, nor is an
explanation provided for why the model appears to differ significantly from a modelindependent interpretation of groundwater flow direction based on monitoring well water
levels (i.e., refer to Groundwater Contour Plan (Conditions on March 16, 2020),
identified as Sheet Number 6 from the SHA Hydrogeo Report).
Issue 1-D: Undocumented model calibration process, and inadequate resultant
ambient flow simulation result
The SHA Hydrogeo Report refers to performing a calibration of the MODFLOW
model; however, no detail on the approach, supporting data, or results is provided. It is
MMA’s understanding that boundary conditions were the focus of the calibration effort3;
however, as noted in the discussion of Issue 1-C, the resultant boundary conditions
produce an unrealistic and unsupported groundwater flow gradients and direction. Thus,
the calibration does not appear to have been successful. Lacking successful calibration,
the model is not supported as a reasonable representation of pre-development conditions,
nor can it be viewed as a reasonable basis for estimating post-development changes.
Issue 1-E: Erroneously low wastewater disposal area flow rate specification
The following statement is extracted from pages 8 and 9 of the SHA Hydrogeo
Report:
“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 for the Design, Construction, Operation, and Maintenance of Small
Wastewater Treatment Facilities with Land Disposal revised July 2018.”
Based on this report, the proposed design flow rate for the primary wastewater
disposal area is stated to be 38,000 gallons per day. At 80 percent, the simulated flow
rate for this area should be 30,400 gallons per day during active periods representative of
post-development conditions. However, based on an assessment of the model files
3

Confirmed via email by Vern Kokosa of Sanborn Head Associates, Inc., November 11, 2020.
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provided to MMA, the simulated flow rate during these periods appears to be slightly less
than 26,500 gallons per day or roughly 70% of the proposed design rate.
This apparently erroneous input represents an inconsistency with the MassDEP
guidelines referenced within the SHA Hydrogeo Report. Furthermore, it is particularly
problematic relative to the model objective in that lower modeled flow rates translate to
less significant mounding and more potential bias toward non-conservative conclusions
(i.e., the lower specified flow rate at the primary wastewater disposal area results in less
mounding and a lower maximum simulated mounding height).
It is important to note that MMA’s review focused on simulations representative
of the proposed primary wastewater disposal area. It is unknown if a similar error is
present in simulations dedicated to the proposed reserve wastewater disposal area.
Alternative Modeling to Assess Category 1 Issues
MMA created an alternative MODFLOW model to assess the cumulative effect
that Category 1 issues, described above, have on mounding estimates. Other issues,
including the Category 2 issues discussed in later sections, were not addressed due to
inadequate supporting information. For this reason, the alternative MODFLOW
modeling assessment is useful in generally demonstrating the sensitivity of model results
to a select group of issues identified via MMA’s review, but it should not be viewed as a
comprehensive replacement or refinement for/to conclusions presented within the SHA
Hydrogeo Report.
MMA addressed issues 1-A through 1-E using the following process:
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•

The vertical thickness of the model was adjusted and applied to a redesigned
finite-difference grid using local high-resolution topographic elevation data (i.e.,
LIDAR)4 to define the top of the model and the test pit and boring log information
contained within the SHA Hydrogeo Report to define the bottom of the model.

•

Test pit and boring log information was used to support adjustment of the
simulated extents of the “sand and gravel” and “glacial till” soils.

•

In addition to developing a revised no-flow boundary at the bottom of the model
domain, as noted above, a new set of perimeter boundary conditions was
developed to be consistent with the following conceptualization of key local
system characteristics:

MassGIS LIDAR terrain data. https://docs.digital.mass.gov/dataset/massgis-data-lidar-terrain-data
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o Whereas the primary local source of groundwater is precipitation recharge,
the primary local sink (i.e., discharge mechanism) for groundwater is
outflow to the eastern stream and wetland complex area. Since a
reasonable approximation of the controlling elevation of the wetland area
can be derived from LIDAR data, it is reasonable to represent this area as
a head-dependent boundary using the MODFLOW Drain (DRN) Package.
o Smaller exchanges of groundwater and surface water are possible within
the section of the stream located to the north. Stream elevations can be
approximated based on LIDAR data; therefore, it is reasonable to
represent the section of the stream draining to the wetland area as a headdependent boundary using the MODFLOW General Head Boundary
(GHB) Package.
o It is reasonable and conservative relative to mounding potential to assume
a groundwater divide coincides with the position of the sub-basin divide to
located to the west. Assuming the position of the groundwater divide
remains static, it is reasonable to treat this area as a no-flow boundary in
MODFLOW.
•

New calibration simulations were performed to refine values of the conductance
parameters associated with the head-dependent boundaries representing the
northern stream and the stream-and-wetland complex to the east. Manual and
automated parameter estimation calibration techniques were used, with the goal of
the calibration effort being to minimize the difference between measured and
modeled groundwater elevations at the four monitoring wells located on-site. The
average measured groundwater elevation at each location was used in an effort to
be consistent with the original calibration effort5.

•

Following calibration, a transient simulation was performed in which the rate
associated with the primary wastewater disposal area was corrected to 80 percent
of the proposed design flow rate in accordance with applicable MassDEP
guidance. Though the original model contains a low hydraulic conductivity zone
apparently intended to represent a proposed foundation wall, testing suggested
limited sensitivity to explicit representation of the combined foundation wall and
drain system noted on page 8 of the SHA Hydrogeo Report; therefore, these
features were excluded from alternative model simulations.

Aside from the differences noted above, MMA’s alternative model mimics the
structure and key parameter assignments used in the original model (i.e., hydraulic
conductivity values for the two soil types, the assigned rate of precipitation recharge, the
temporal discretization and time stepping structure, the simulated rate of stormwater
infiltration during the 10-year rainfall event, etc.).

5

Confirmed via email by Vern Kokosa of Sanborn Head Associates, Inc., November 11, 2020.
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Two key results are derived by comparing results derived from the original model
to those derived from MMA’s alternative model. Firstly, it is evident that a more
conceptually reasonable set of boundary conditions results in significant improvement in
the match between measured and modeled groundwater elevations at the monitoring well
locations. The following figure makes this improvement clear in showing comparisons
between the original model (red points with red-dashed linear regression line), the MMA
alternative model (blue points with blue-dashed linear regression line) and a perfect
match between measured and modeled conditions (1:1 line shown in gray):

Finally, by comparing the results derived from transient simulations
representative of the proposed primary wastewater disposal area, it is clear that Category
1 issues contribute significantly to low bias in mounding simulated by the original model.
The following figure highlights the difference occurring at the time where mounding
heights peak in both simulations:
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As identified in the figure, the original model results are consistent with the 2.7
feet of simulated mounding referenced on page 9 of the SHA Hydrogeo Report (location
noted to be near the upgradient southern extent of the proposed primary wastewater
disposal area). However, when the same scenario is simulated with the alternative model
developed by MMA, the resultant peak mounding height doubles to more than 5 feet.

Category 2
MMA defines Category 2 issues as aspects of the original model that appear to be
conceptually flawed or erroneous. However, unlike Category 1 issues, information is not
currently available to support a direct assessment of sensitivity via an alternative model
representation. Therefore, MMA is highlighting the observed issues as areas of concern
that, in our opinion, warrant additional consideration and explanation by the applicant.
Issue 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 disposal areas.
Transient simulations performed using the original model were intended to
represent combined effect hydraulic loading from the proposed wastewater and
stormwater systems. Thus, it would be important to represent any feature of the proposed
stormwater system that might contribute to hydraulic mounding in key areas of concern,
such as the vicinity of the proposed primary wastewater disposal area.
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Based on the information contained within the Tetra Tech Stormwater Report, it
appears that contributions from only 2 of the 10 proposed recharge areas were
represented within the MODFLOW mounding simulations performed with the original
model. Considering the peak exfiltration rates modeled by HydroCAD under the 10-year
rainfall event (i.e., the considered condition within the MODFLOW simulations), the
following table indicates this omission ignores approximately 50% of the event flow:

Recharge Area ID
1P
2P
3P
4P
5aP
5bP
5cP
5dP
5eP
5fP

HydroCAD Peak Flow
10-Year Rainfall Event
(cubic feet per second)
0.17
0.35
1.13
0.67
0.16
0.12
0.08
0.66
0.19
0.07

Represented Total (3P, 4P)
Omitted Total

1.8
1.8

Though some of these areas may not impact mounding estimates significantly, no
information has been provided to support such an assumption.
Issue 2-B: Potentially erroneously low stormwater infiltration area flow rate
specification.
Though it is not entirely clear based on the post-development system diagram
provided in the Tetra Tech Stormwater Report, the features identified as ponds 3P and 4P
appear to coincide with the two subsurface stormwater infiltration basins simulated
within the original MODFLOW model. Pages 62 and 63 of the Tetra Tech Stormwater
Report indicate that HydroCAD model output for the simulated 10-year rainfall event
being routed through the proposed stormwater system. The resultant predicted peak rates
of exfiltration from the basins (i.e., infiltration into the groundwater system) under these
conditions are 1.13 cubic feet per second (cfs) and 0.67 cfs for 3P and 4P, respectively, as
shown in the excerpts below:
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Pond 3P

Pond 4P

Based on an assessment of the MODFLOW files provided to MMA, the peak
specified rates of infiltration for what are interpreted to be Ponds 3P and 4P are
approximately 0.64 cfs (versus 1.13 cfs, as shown above) and 0.67 cfs (consistent with
0.67 cfs, as shown above), respectively. Because hydrographs for each proposed
infiltration feature are not provided within the Tetra Tech Stormwater Report, a more
comprehensive comparison of infiltration rates over time could not be made. However,
this discrepancy at peak discharge conditions suggests that infiltration associated with the
eastern stormwater infiltration basin may be significantly underrepresented within the
original MODFLOW model.
This input represents a potential inconsistency with the model description
provided within the SHA Hydrogeo Report. Like the underrepresented wastewater
infiltration error described under Issue 1-E, it is potentially meaningful in that lower
modeled flow rates translate to less significant simulated mounding and more potential
bias toward non-conservative conclusions.
Issue 2-C: The model simulates hydraulic mounding that would greatly exceed
proposed final grade elevations in the vicinity of the modeled stormwater recharge
areas.
In reviewing the results of the transient simulation representative of the proposed
primary wastewater disposal area, MMA noted that maximum mounding heights
predicted within the stormwater infiltration areas are on the order of 40 feet. Such
heights would greatly exceed grade under pre- or post-development conditions. This
outcome highlights a potential conceptual disconnect between the HydroCAD modeling
performed to support the proposed stormwater design and the MODFLOW-based
mounding analysis.
Issue 2-D: Atypically low, spatially uniform 1:1 horizontal-to-vertical hydraulic
conductivity anisotropy ratio.
Hydraulic conductivities of native aquifer materials, particularly in glaciated
regions, are commonly recognized as differing in magnitude directionally. Soils tend to
display higher hydraulic conductivity along a generalized horizontal plane and lower
hydraulic conductivities in the relative tangential, or vertical, direction. The ratio of the
10

magnitudes of the vertical and horizontal conductivities is referred to as the anisotropy
ratio.
Though it is difficult to specifically measure the anisotropy ratio in the field,
common values found in literature tend to reach a maximum of approximately 0.5 (i.e.,
1:2 vertical-to-horizontal ratio) for material types with similar characteristics to those
represented within the model6. MMA’s review of the provided model files indicates an
anisotropy ratio of 1.0 (i.e., 1:1 vertical-to-horizontal ratio) was used without specific
justification being presented.

Summary
MMA’s review of the MODFLOW model described by the SHA Hydrogeo
Report has highlighted the list of issues presented above. Issues for which adequate
supporting information was available (Category 1) were assessed via an alternative
model, which yielded a greatly improved calibration result and higher peak mounding
estimates. This outcome suggests the original model, as presented in support of the
pending applications, is biased low and non-conservative relative to post-development
groundwater mounding potential. Other issues require additional explanation and could
not be assessed via the alternative model (Category 2); however, our review of available
information does not suggest this explanation, if provided, would comprehensively
address all faults evident in the analysis. For these reasons, it is MMA’s opinion that the
model is unreliable for meeting its objective.
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 model 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.

MAM/DJM/CPS
Z:\1_Projects\Hanover_Weston\7_Reports_and_Memos\Technical_Review_of_SHA_MODFLOW_Mounding_Model_12-28-20.docx

6

Groundwater Hydrology, Second Edition, 1980. Authored by David K. Todd.
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Scott Horsley
Water Resources Consultant
65 Little River Road • Cotuit, MA 02635 • 508-364-7818
2 January 2020
Joseph Berman, Chair
Weston Conservation Commission
11 Town House Road | P.O. Box 378 | Weston, MA 02493
RE: 518 South Avenue, Weston, MA
Dear Mr. Berman and Commissioners:
I have reviewed the recent letter submitted on behalf of Applicant by Robert Gemma of MetroWest
Engineering, Inc. dated December 21, 2020 and offer the following corrections and responses, which I
would be happy to explain further during the hearing.
1. Wastewater Design Flows: The Massachusetts Department of Environmental Protection (“MADEP”)
Guidelines require groundwater mounding to be evaluated at 80% of the design flow, not 50% as Mr.
Gemma opines. In his comment 1 Mr. Gemma suggests that the Applicant’s mounding analysis “should
be based upon 19,000 GPD, not 38,000 GPD as the latter figure will over-estimate the mound that
develops at the disposal bed”. This is contrary to MADEP requirements and inconsistent with standard
engineering practice. MADEP requires that this modeling be performed at 80% of the design flow
which in this case requires the assessment of 30,400 gallons/day [38,000 GPD * 0.8 = 30,400 GPD]
(MADEP, 2016, Guidelines for Small Wastewater Treatment Plants, page 21 (see attachment). Mr.
Gemma’s opinion cannot substitute for MADEP Guidelines. This proposed project is a large-scale
rental housing project. A recent report presented to the MADEP Title 5 Advisory Committee (on which
I serve at the invitation of MADEP) shows that large-scale multifamily residential rental developments
(greater than 50 units) have the highest occupancy rates and corresponding wastewater flow rates. For
that reason, MADEP requires the mounding analysis to be performed at 80% of the design flow
capacity.
2. Comparison of Wastewater Discharge to Stream Flow: In his comments 2-6 Mr. Gemma suggests
that 38,000 gallons/day is a “little” amount of water with respect to the adjacent wetlands and stream
and suggests that the hydrologic impacts on the stream will be negligible. But his attempts to provide a
water budget for the stream’s watershed as a comparison contains several very basic errors. For
example, he forgot about evapotranspiration – the process by which water is transferred from land to
the atmosphere by evaporation from soil surfaces and by transpiration from plants – and which is a key
component of any water budget that consumes approximately 50% of the precipitation in a watershed
before it makes its way to the stream. He has also omitted any analysis or consideration of seasonal
flow that is also important to the hydrologic regime and hydroperiods associated with streams and
associated wetlands.
Instead of a calculating a detailed water budget, Mr. Gemma simply multiplies an annual precipitation
rate times the watershed area. In his comments he references the USGS model STREAMSTATS
(where he derived the watershed size). He fails to provide the actual results of that STREAMSTATS

analysis and results regarding the flow in the stream as calculated by that USGS model. That analysis
indicates that at 3797 gallons/day, the summer baseflow (7Q10) in the stream is only a tenth of the new
wastewater discharge. In other words, the wastewater discharge (38,000 gallons/day) is more than ten
times the baseflow in the stream. This represents a significant change from existing conditions and
warrants a more reliable groundwater model and a comprehensive water quality impact assessment.
3. The Title 5 Presumption: In his comment 7 Mr. Gemma continues to rely on the “Title 5
presumption” to avoid providing any water quality impact assessment of the proposed project. As we
have stated previously, this is not a Title 5 system. Title 5 applies to wastewater systems less than
10,000 gallons/day. This system is nearly quadruple that amount. It is also over 100 times greater than a
three-bedroom single-family home with a design flow of 330 gallons/day. Therefore, the Title 5
presumption simply does not apply. Gemma also asserts that because the proposed wastewater
treatment plant will reduce concentrations of pollutants lower than a Title 5 system, the presumption
should apply. However, the impacts on the wetland and stream must be assessed using the resulting
total load of pollutants (and not simply the effluent concentration) relative to the carrying capacity of
the receiving waters. Load is determined by multiplying concentration times flow.
For example, the nitrogen load from a typical Title 5 system can be calculated as follows:
110 gallons/bedroom-day x 4 bedrooms x 35 mg/liter x 3.785 liters/gallon = 58 grams/day
The nitrogen load from the proposed treatment plant is calculated as follows:
38,000 gallons/day x 10 mg/liter x 3.785 liters/gallon = 1438 grams/day
Therefore, the nitrogen load from the proposed treatment plant to the wetland-stream system is 25 times
greater than a typical Title 5 system. Its impacts cannot be presumed to be insignificant. A more
thorough analysis of water quality impacts is required.
4. Porous Pavement Analysis: In his comment 8 Mr. Gemma suggests there is no need to include the
porous pavement in the hydrologic modeling because “porous pavement behaves exactly as a surface
covered with grass or even forest cover”. There are major differences between the hydrologic function
of porous pavement compared to turfgrass or naturally forested areas. First, naturally forested areas in
Massachusetts have relatively high evapotranspiration rates (approximately 50% of precipitation).
Porous pavement has a limited evaporation rate of approximately 10% and no transpiration. As a
result, the porous pavement will infiltrate and recharge significantly more water and result in higher
groundwater levels. In, fact this is the purpose of the technology – to promote infiltration of rainfall
and stormwater.
My prior comments recommend that the porous pavement should be included as an infiltration feature
in the groundwater mounding analysis. Both McDonald Morrissey (the groundwater modeling firm)
and Tom Houston, PSC (the town’s independent peer review firm) concur with my recommendation.
5. Comprehensive Mounding Analysis: In his comment 9 Mr. Gemma asks the Commission to ignore
the combined effect of wastewater and stormwater discharge even though these systems are in close
proximity to each other, and suggests that the groundwater mounding effects of the wastewater disposal

and the stormwater infiltration are unrelated and should not be analyzed together. That position is not
only wrong, but could lead to serious system failures. He states, “the stormwater infiltration system…
responds to temporal, episodic events” and claims that “(they) do not produce conditions which
permanently alter the watershed conditions or disrupt watershed hydrology”. This simply is not true.
In addition to the “episodic events” associated with larger design storms (such as the 10, 25, and 100year storms) the cumulative effect of many, smaller rainfall events that comprise the annual rainfall
results in significantly higher annual recharge rates (the amount of precipitation that makes its way to
the groundwater/water table) and ultimately higher water table conditions. For example, the existing,
natural recharge rates on the site range from approximately 6 inches per year (in glacial till soils in the
western area of the site) to approximately 18 inches per year (in the sandy soils in the eastern area of
the site). Approximately half of annual rainfall in the naturally forested areas is lost to
evapotranspiration, estimated at 24 inches/year. By contrast, the effective annual recharge rate from
impervious areas that contribute to a stormwater infiltration system is approximately 35 inches/year
because most of the rainfall falling on impervious surfaces results in runoff to the infiltration facility
with only a small amount is lost to evaporation. As stated previously, there is no transpiration and less
evaporation on impervious surfaces. This represents significant increases in recharge rates which will
result in a higher post-development water table and increased discharges to the wetland system. These
impacts have not been considered in the modeling provided by the Applicant.
6. Seasonal High Groundwater: An additional concern with the mounding analyses presented by the
applicant is related to seasonal high groundwater levels. MADEP requires that groundwater mounding
be added to the seasonal high groundwater levels. The applicant has utilized their March 16, 2020
water level measurements as an indication of the seasonal high conditions. However, this does not take
into account available information on longer term records and is inconsistent with MADEP protocol in
determining seasonal high groundwater levels.
MADEP Stormwater Handbook, Volume 3 indicates that in determining seasonal high groundwater
conditions on-site water level measurements should, “be compared to nearby groundwater wells
monitored by the USGS…”. The figure below shows recent water levels in a nearby USGS well
located in Wayland, MA. It shows that water levels on March 21, 2020 (identified by the red triangle)
are 1.3 feet lower than the seasonal high levels recorded on May 1, 2019. Taking this into account
would raise the projected groundwater mounding levels by another 1.3 feet.

Thank you for the opportunity to provide this information. Please feel free to contact me directly with
any questions, or I would be happy to explain further at the next hearing.
Sincerely,

Scott W. Horsley
Water Resources Consultant

Excerpt from MADEP Guidelines for the Design, Construction, Operation, and Maintenance of Small
Wastewater Treatment Facilities with Land Disposal, page 21:

Excerpt from MADEP Stormwater Handbook, Volume 3, page 12:
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Memorandum
Date
To
From

January 15, 2021
Weston Conservation Commission
Mark S. Bartlett, PE
Thomas C. Houston, PE, AICP
Proposed Residential Development, 518 and 540 South Avenue
Weston, MA, Middlesex County
Revised Peer Review of Stormwater Management, First Submission

Project
Subject

Professional Services Corporation, PC (PSC) reviewed the “Proposed Residential Development,
518 South Avenue, Weston, MA, Middlesex County on behalf of the Weston Conservation
Commission. Whereas our prior review memo concerned Applicant submittals dated June 15,
2020, this review covers the latest submittals dated through October 30, 2020. Our review has
focused on Project drainage and stormwater management. We first provide an Executive
Summary of our findings, followed by a Project Overview including a listing of submittals
reviewed and references, followed by our detailed Stormwater Review which begins on page 8.
EXECUTIVE SUMMARY
The proposed Project stormwater management design when viewed at a cursory level appear
to be comprehensive, and the Site Plans and Stormwater Report are presented as compliant
with the Massachusetts Department of Environmental Protection Stormwater Handbook
(SWH). However, our review of these submittals in detail has found that additional field testing
and engineering work are required to correct the submittals to comply with state and local
standards, and standards of accepted engineering practice. Review of the Stormwater Design,
the Stormwater Report and the hydrology calculations has resulted in over twenty‐five review
comments which can be grouped into six (6) categories of deficiencies. These six deficiency
categories are summarized below with highlights of the most significant flaws within each
category:
ES1. Submittal Errors, and Needs for Additional Design and Details:
(a) Design modifications are required to improve access for future maintenance at the
four subsurface recharge systems (see comment 7.)

Ten Lincoln Road
Suite 201
Foxboro, MA 02035-1387
Tel. 508.543.4243
Fax 508.543.7711
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(b) Several setbacks stated in the SWH for porous pavement are violated. (See comment
20.)
(c) The design of the infiltration systems within the garage and within 10 ft. of the
exterior wall of the garage are governed by “248 CMR: 10.00 Uniform State Plumbing
Code”, and the Applicant must submit a revised design in compliance with “248 CMR:
10.00 Uniform State Plumbing Code.” (Alternatively, the Applicant could provide
documentation establishing that the provisions of “248 CMR: 10.00 Uniform State
Plumbing Code” do not apply.) Also, the relationship between garage floor elevation
and elevations of the two infiltration systems needs to be better defined; and design
modifications are required to improve access for future maintenance. (See comments
2, 3 & 7.)
(d) The setback of Subsurface Recharge Area 4 (under the garage) from the wastewater
treatment facility effluent disposal area is 35‐feet. The SWH does not specify a
setback specific to a treated effluent disposal area, but it does require infiltration
systems to be located at least 50‐feet from septic system absorption fields. The
Applicant should defend the adequacy of the proposed 35‐foot setback given the
noted interaction between the effluent disposal and stormwater recharge as reported
in their mounding analysis (see comment 6).
(e) The proposed grades of several retaining walls need to be modified to prevent
stormwater originating from upgradient offsite areas from flowing onto the porous
pavement; and wall designs must be submitted to prove that they can withstand
saturated subsurface conditions and prevent breakout of stormwater intended to be
recharged to the subsurface via porous pavement. (See comments 4 & 5).
(f) Foundation drains placed near or below the proposed garage subsurface recharge
areas (as noted in Applicant’s wastewater mounding analysis) will reduce the
effectiveness of nearby subsurface infiltration systems. If underdrains are proposed to
manage groundwater levels and/or mounding effects of stormwater recharge
combined with wastewater treatment effluent disposal area(s) then the Applicant
needs to add the underdrain designs to the Grading & Drainage Plan and Detail
Sheets, and revise the HydroCAD hydrologic model to evaluate the reduction of
exfiltration to groundwater, and identify estimated runoff flows and volumes via
underdrain(s) toward wetland resource areas. (See comment 22).
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(g) The stormwater report incorrectly states that the Site is not categorized as a LUHPPL.
The Project Site is classified as a “Land Use with Higher Potential Pollutant Loads”
(LUHPPL, per SWH V.1: C.1: p.14) because there will be a “parking lot with high‐
intensity‐uses (1000 vehicle trips per day or more)”. (See comment 26).
ES2. Needs for Additional Field Testing to Support BMP Designs: The Project creates about
3.6 acres of impervious area within a relatively small development footprint, and the
stormwater management strategy relies heavily on infiltration of stormwater to preserve
pre‐existing site hydrology. Five stormwater BMPs1 are proposed to detain and infiltrate
stormwater. Four are subsurface recharge facilities (two located in the north, two located
under the parking garage), and the fifth involves six (6) zones of porous pavement. The
total length of these zones combined is about 1,165‐feet, and widths vary from 14 to 20‐
feet. Given the Project reliance on infiltration, and the variability of infiltration rates
across the site, significantly more field testing is warranted by both the Massachusetts
SWH and by accepted engineering practice to adequately document and confirm soil
types, saturated hydraulic conductivity rates (i.e., infiltration rates), depth to ESHGW2,
and depth to bedrock under these important infiltration BMPs. Additional field testing
(observation pits and infiltration tests) should be witnessed by a qualified Town
representative, and all results need to be shown on the two Grading & Drainage Plans
(Sheets C‐6 and C‐7). (See comments 9 through 13.)
ES3. Porous Pavement Design Issues: There are several issues to resolve with the proposed
porous pavement design, and these can be listed in summary form as follows:
(a) The proposed porous pavement section is not the same as the detailed section that is
recommended within the Massachusetts SWH3 (see comment 15).
(b) Porous paving should not receive stormwater run‐on (see comments 4 and 16).
(c) Two test holes DTH‐5 & DTH‐6 (by MetroWest Engineering) document questionable
soil conditions in the southwest section of porous pavement (ref. area 5aP). In
October 2020 Sanborn Head conducted four additional soils evaluations at other
sections of the porous pavement route. Sanborn Head’s test SH ‐TP‐308 also in this
southwest corner area (ref. areas 5aP & 5bP) was not deep enough to evaluate soil
1

Best Management Practice
Estimated Seasonal High Ground Water
3
See Volume 2, Chapter 2, page 119.
2

Memorandum
January 15, 2021
Page 4

conditions under the porous pavement (e.g., the test pit was excavated to elevation
224, which is above the proposed bottom of porous pavement recharge stone, which
is elevation 222.7). This is one example. Additional soil evaluation test pits are
warranted for other porous pavement areas. Moreover, additional infiltration testing
is needed for several of the porous pavement areas because the Applicant is using the
Dynamic Field method4 which requires determinations of the saturated hydraulic
conductivity for infiltration practices such as porous pavement. In short, five (5)
additional soil evaluation test pits and nine (9) additional Guelph Permeameter tests
are recommended for the porous pavement. These are discussed in comment 13.
(d) One of the four tests noted in (c) above, found ESHGW to be about 4‐feet above the
proposed finished grade of the porous pavement. (See comment 19).
(e) A boring in the southwest sector of porous pavement encountered refusal at elevation
228.5, about the same grade as proposed porous pavement in this area. The SWH
requires porous pavement to have 2‐ft separation from bedrock. (See comment 19).
(f) The porous pavement design violates several setback requirements stated in the
Massachusetts SWH for porous pavement, and these include: Less than 50‐feet from
Septic Effluent Disposal (in this case, Effluent Disposal Area), less than 100‐feet from
Surface Waters, less than 20‐feet from building foundations, and less than 10‐feet
from property lines. (See comment 20).
ES4. Needs for a Comprehensive Stormwater Mounding Analysis: For the purpose of a
complete Stormwater Management Report, the applicant needs to provide a
comprehensive mounding analysis for the Site stormwater recharge systems. This
analysis needs to factor in all four subsurface stormwater recharge areas, all porous
pavement recharge areas, and include the average effluent disposal rate from the
wastewater treatment facility. Moreover, the analysis should include mounding with and
without foundation underdrains (noted in the Hydrogeologic Evaluation Report for the
foundation footing of the 4‐5 story building). Also, the depth of the site aquifer should be
established by one or more soil borings with the depth of the aquifer set at refusal, if
encountered, or at the elevation where the boring is terminated; and, given upward

4

See Massachusetts Stormwater Handbook, Vol.3, Ch.1
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trends in rainfall extremes, we recommend inputs include at least the 25‐year storm
event, and preferably the 100‐year 24‐hour storm event. (See comment 21).
ES5. O&M Plan Deficiencies: Porous pavement is prone to clogging. Therefore, aggressive
maintenance with jet washing and vacuum street sweepers is required. The Applicant’s
O&M plan has addressed many appropriate procedures for porous pavement however
the Applicant needs to include a few additional advisories. (See comment 23.)
ES6. Construction Period Precautions: Construction staging, construction practices, and
erosion and sediment control must all be taken into consideration when using infiltration
practices and porous pavements. The Site Plans (e.g., Erosion Control Sheets) need to be
revised to specify additional precautions to protect porous pavement and subsurface
recharge areas. (See comment 24.)
This review memo also discusses project compliance with Massachusetts’ ten Stormwater
Management Standards, and reviews project compliance with Town of Weston stormwater
rules as will be applicable to the project unless waived by the Weston ZBA or waived by a
Commonwealth authority such as the Housing Appeals Committee (HAC). There are about ten
additional comments that concern these issues. Basically, full compliance with state and local
standards cannot be confirmed until the underlying errors noted above have been fully
addressed. (End of Executive Summary).
PROJECT OVERVIEW
Hanover RS Limited Partnership (Applicant) proposes a residential development that includes
200 apartment units, a clubhouse, and amenities, and a wastewater treatment facility with an
associated subsurface effluent disposal system. The project Site will combine and adapt and
reuse two residential lots: A 9.5 acre site that contains a single family home and former tennis
court (518 South Avenue) and a 0.94 acre site that also contains a single family home (540
South Avenue). Together, these are hereinafter referred to as the Site. The proposed
residential units will be within one large multi‐part building that will be predominantly a 4‐story
structure with some 3‐story and 5‐story parts. In addition, there will be a 4.5 story parking
garage connected to this residential building. The top level of parking will be exposed (no roof
is provided). Other improvements include a courtyard enclosed by the residential building,
some exterior patio areas, approximately 1,160 linear feet of main access road serving the
building from entrance at 540 South Avenue (standard 24’ wide pavement), and approximately
1,290 linear feet of emergency access road with separate connection at 518 South Avenue, and
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most of this way (1,165‐feet) is proposed to be porous pavement with road width varying from
14’ to 20’. Main access way drainage, and the first 125‐feet of the emergency access drive will
be collected by standard curb and gutter systems. A total of nine (9) deep sump catch basins5
are proposed with numerous connecting drain lines (12” and 15” HDPE) , drain manholes, and
five (5) water quality treatment units that ultimately discharge to one of the subsurface
infiltration systems. The drainage system for the parking lot is not clearly outlined, but it
appears that the building roof drainage and the top level parking lot drainage will be routed to
two subsurface infiltration systems located under the lowest level of the parking garage, and
this recharge area will be preceded by one (1) water quality treatment unit.
The proposed Project has been submitted to the Weston Conservation Commission with a
Notice of Intent in accordance with Massachusetts 310 CMR 10.00: The Wetlands Protection
Act Regulations. The Project will require approval of the Weston Zoning Board of Appeals
under the state’s Comprehensive Permit (MGL Ch. 40B) process. In addition to Conservation
Commission approval, this project would normally require a Special Permit from the Zoning
Board of Appeals for the proposed multi‐family use, Site Plan Approval by the Planning Board
under Town of Weston Rules and Regulations for Site Plan Approval, and a Stormwater Permit
from the Town’s Stormwater Permit Authority (SWPA)6 under Weston Stormwater & Erosion
Control Regulations.
Submittals Reviewed
A. “Hanover Weston – Weston, MA, Site Development Plans” prepared by Tetra Tech for
Hanover R.S. Limited Partnership, Comprehensive Permit Plans for a proposed project
on South Street, Weston, MA, dated June 15, 2020 for NOI application, and June 21,
2020 for Comprehensive Permit application, and revised plans dated October 30, 2020.
The Tetra Tech Site Plans include 18 sheets (including one Existing Conditions plan by
MetroWest Engineering dated April 10, 2019).
B. Notice of Intent for the Hanover Weston project, dated June 30, 2020, as submitted to
the Weston Conservation Commission, submitted by Hanover R.S. Limited Partnership .
C. “Stormwater Management Report, 518 South Avenue (Route 30), Weston, MA”
submitted to Town of Weston Conservation Commission, prepared for Hanover R.S.
5

An area drain located off the southeast building corner is also presumed to be a deep sump catch basin. The
Applicant will need to clarify this on the plans.
6
The SWPA consist of (5) five members, four that are permanently the Town Engineer, the Town Planner, the
Conservation Administrator, and the Public Health Director, and one (1) member that is a Town resident appointed
by the Board of Selectmen.
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Limited Partnership, prepared by Tetra Tech Inc., dated June 15, 2020, and the revised
report dated October 30, 2020. The stormwater report includes supplemental sections:


Appendix A ‐ MassDEP Stormwater Checklist



Appendix B ‐ HydroCAD Reports



Appendix C ‐ Groundwater Recharge Calculations



Appendix D – Water Quality Calculations



Appendix E – Level Spreader Calculations



Appendix F – Long Term Pollution Prevention and Stormwater O&M Plan



Appendix G – Supporting Documents
i. Illicit Discharge Statement
ii. StormCAD Pipe Sizing Review
iii. NRCS Soils Reports
iv. Stormwater Infiltration Data Report, by Sanborn Head, August 2, 2019;
and updated Stormwater Infiltration Data Report, October 28, 2020

D. Hydrogeologic Evaluation Report (for project site), March 19, 2020
E. Hydrogeologic Evaluation Report Approval, MassDEP letter, June 16, 2020
F. Tetra Tech letter to Weston Conservation Commission, September 11, 2020, with
enclosures: Revised Grading and Drainage Sheets C‐6 and C‐7, revised Erosion and
Sediment Control Sheets C‐10 and C‐11, and Snow Storage Site Plan by GWH Landscape
Architects dated June 21, 2019.
G. Patrick C. Garner letter to Weston Conservation Commission, September 18, 2020
H. Tetra Tech letter to Weston Conservation Commission, October 30, 2020
I. Hanover Company letter to Weston Conservation Commission, October 30, 2020
J. Tetra Tech letter to Weston Conservation Commission, November 25, 2020
References
A. Weston Conservation Commission 25‐Foot No‐Disturb Zone Policy, approved May 14,
1998, amended October 19, 2010 and February 2, 2016
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B. Article XXVII Stormwater and Erosion Control By‐Law.
C. Town of Weston Town of Weston Stormwater & Erosion Control Regulations, May 23,
2019 (SECR).
D. Weston Planning Board Land Subdivision Rules and Regulations, Weston, Massachusetts
(PBRR)
E. Town of Weston Rules and Regulations for Site Plan Approval, November 19, 1991, as
authorized under Section XI of the Zoning By‐Law.
F. Massachusetts Wetlands Protection Act (MGL c. 30, §§ 61 through 62H).
G. 310 CMR 10.00: Wetlands Protection Act Regulations.
H. Stormwater Handbook, Massachusetts Department of Environmental Protection. (SWH)
STORMWATER REVIEW
The Proposed Project is subject to the Massachusetts Wetlands Protection Act (MGL c. 30, §§
61 through 62H) and subject to Article XXVII, Town of Weston Stormwater and Erosion Control
By‐Law and associated regulations (unless waived by the ZBA). Compliance with Massachusetts
DEP Stormwater Management Standards (310 CMR 10.05(6) (k)) and with the Massachusetts
Stormwater Handbook (SWH) is required.
This peer review also checks project compliance with Weston’s Stormwater and Erosion Control
By‐Law, and with applicable drainage / stormwater provisions of Weston’s Site Plan and Land
Subdivision Rules and Regulations as typically referenced during local Site Plan or Special Permit
approvals. Such Town stormwater requirements will be applicable unless waived through the
Weston ZBA or a Commonwealth authority such as the Housing Appeals Committee (HAC).
Comments on the Proposed Project Stormwater Design:
The project plans, NOI narrative and Stormwater Report present the Project and a strategy for
management of stormwater generated by increased impervious area from new buildings’ roofs,
driveways, and the outdoor top deck of a multistory parking garage. The project presents an
increase in impervious area of 4.23‐acres7 over the existing condition which has two single
family house lots that are predominantly undeveloped woodland (0.21 acres of impervious).
7

The NOI narrative states the increase in impervious area as 3.6 acres, giving credit for the 0.63 acres of proposed
porous pavement. However, the Massachusetts Stormwater Policy considers porous pavement to be an impervious
surface for purposes of calculating Required Water Quality Volume and Required Recharge Volume.
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The stormwater management strategy relies heavily on infiltration of stormwater to preserve
pre‐existing site hydrology. Five key stormwater BMPs are proposed to detain and infiltrate site
stormwater (after pre‐treatment) and to facilitate stormwater runoff from the site to be less
than or equal to the existing hydrology. Four of these BMPs are subsurface recharge facilities:
Two are located in the north part of the site, and two are located under the parking garage
(lowest floor level). The fifth BMP involves an emergency access drive that is to be constructed
as porous pavement. The porous paved way is proposed to be about 1,165‐feet long: It is 14 to
20‐feet wide, and it will vary in elevation from a high point of 233 (at start in the southwest
corner) to a low elevation of 217 in the northeast section. A substantial portion of the porous
pavement is sloped therefore it’s design has been appropriately divided into six (6) separate
recharge zones with a level stone base. Additional field work is required to confirm that the
design of these infiltration BMPs will be based on adequate field data (e.g., depth to ESHGW
and depth to bedrock, including a sufficient number of measurements of saturated hydraulic
conductivity to support the ground‐water recharge design).
The comments which follow address the adequacy of the Stormwater Design, the Stormwater
Report and the hydrology calculations, and these comments are organized under the following
six subheadings:







Submittal Errors, and Needs for Additional Design and Details
Needs for Additional Field Testing to Support BMP Designs
Porous Pavement Design Issues
Needs for a Comprehensive Stormwater Mounding Analysis
O&M Plan Deficiencies, and
Construction Period Precautions.

Submittal Errors and Needs for Additional Design and Details
1. Sub‐catchment 4Sa is listed as 100% roof area, which may be a conservative assumption
given that there is a courtyard (10,823 square feet) included in this area. The landscape
plans indicate patios, pool and plantings at this courtyard. The Applicant needs to
explain how drainage from this courtyard will be collected and routed separately from
the roof runoff in sub‐catchment 4Sa. In addition, the Applicant needs to revise the
Grading and Drainage Plans to show proposed piping for the garage runoff areas, and
provide a schematic to explain the routing of stormwater from all roof areas and all
parking garage levels to the pretreatment BMP. (Also see comment 2).
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The garage includes proposed stormwater facilities to collect, treat, and infiltrate
stormwater runoff and underdrain facilities for control of groundwater. The design,
installation, and operation of these systems within the garage and within 10 ft. of the
exterior wall of the garage are governed by “248 CMR: 10.00 Uniform State Plumbing Code”
which provides that storm water drains shall be subject to 248 CMR 10.00 (248 CMR 10.01
(2) (b))). “Plumbing includes the work and/or practice, materials and fixtures used in the
installation, removal, maintenance, extension and alteration of a plumbing system…in
connection with any…storm drainage facilities…within or adjacent to any building,
structure…” In our opinion, the design of the garage stormwater and underdrain facilities
must be performed by a Massachusetts Plumbing or Mechanical Professional Engineer and
the stormwater management and underdrain facilities must comply with “248 CMR: 10.00
Uniform State Plumbing Code”. The aforesaid notwithstanding, we have provided comments
on the design of storm drainage facilities within the garage as submitted.
2. Submit a revised design for the garage stormwater and underdrain facilities in
compliance with “248 CMR: 10.00 Uniform State Plumbing Code.” Alternatively, provide
documentation establishing that the provisions of “248 CMR: 10.00 Uniform State
Plumbing Code” do not apply.
3. The garage floor elevation above Subsurface Recharge Area #3 needs to be specified,
and the transition from floor elevation above Area #3 to the floor above Area #4 (listed
as FFE 222.50) needs to be explained or detailed by the Applicant. Also, details need to
be provided to explain how drag‐in water and snow melt from the covered garage levels
will be collected, treated and disposed.
4. The large block retaining wall detail on Detail Sheet C‐14 needs to be modified to show
and call for a cap of sufficient height above the retained grade to prevent stormwater
from upgradient offsite areas flowing onto the porous pavement, such as in the
southwest area of the Site.
5. The design of retaining walls that border porous pavement must withstand occasional
saturated subsurface conditions, and prevent short‐circuiting of stormwater intended to
be recharged to the subsurface (and not be released as surface flow). We concur with
the Applicant’s notes for the large block gravity retaining wall on Detail Sheet C‐14 that
call for a waterproof barrier and for retaining walls to be designed by a Massachusetts
Registered Structural Engineer. However, in addition to the existing notes, we
recommend that the large block gravity wall detail be modified to illustrate installation
of an appropriate durable membrane to direct infiltration vertically and prevent lateral
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movement (through wall) from the adjacent porous pavement storage stone. The detail
should also specify the type and thickness of the membrane; and the membrane should
extend to sufficient depth to prevent break‐out at slope areas adjacent to the wall.
6. The setback of the eastern end of Subsurface Recharge Area 4 (under the garage) from
the wastewater treatment facility effluent disposal area is 35‐feet. Although the SWH
does not specify a setback specific to a treated effluent disposal area, it does require
infiltration systems to be located at least 50‐feet from septic system absorption fields.
The Applicant should defend the adequacy of the 35‐foot setback given the interaction
between effluent disposal and stormwater recharge reported in the mounding analysis.
7. The Applicant needs to revise the plan to include additional access manholes to inspect
and maintain the four Subsurface Stormwater Recharge Areas, and we recommend the
following:
a. For Subsurface Stormwater Recharge Areas #1 and #2, we suggest that one 4‐
foot diameter manhole be located at one end of each chamber, and at the
opposite end provide a 6‐inch diameter clean‐out brought to grade finished with
a road box. Also, each chamber row needs to have at least one 6‐inch
inspection port in the middle of the row.
b. For Subsurface Stormwater Recharge Areas #3 and #4 as located under the
garage floor, we suggest that one 4‐foot diameter manhole be located at one
end of each long chamber row (there are 12 of these long rows), and at the
opposite end of each long row place a 6‐inch diameter clean‐out access brought
to grade finished with a road box. And, for the ten shorter chamber rows, we
suggest placement of a 6‐inch clean‐out brought to grade, finished with a road
box at each end. Also, each long chamber row needs to have at least one 6‐inch
inspection port in the middle of the row. (Also see comment 2).
8.

The Underground Injection Control Regulations, 310 CMR 27.00, require registration of

certain infiltration best management practices, e.g., all dry wells, infiltration trenches,
subsurface structures, and leaching catch basins must be registered.8 The Applicant
needs to advise on their plan to comply with this UIC policy.

8

For information on the UIC program and its application to infiltration BMPs, see http://www.epa.gov/
npdes/pubs/sw_class_v_wells_fs.pdf. See also http://www.mass.gov/eea/agencies/massdep/water/drinking/ shallowinjection-well-closure-q-and-a-summary-for-the-.html.
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Needs for Additional Field Testing to Support BMP Designs
9. The infiltration rate selected for Subsurface Recharge Area #1 is based on Sanborn
Head’s Guelph permeameter method test at location SH‐TP‐205 at the south end of the
proposed recharge area. The test was conducted at elevation 227, about 3‐feet above
the proposed bottom elevation of this recharge area (224). Given that this important
test was 3‐feet above the elevation of the bottom of the proposed recharge area
(infiltration tests should be conducted at the proposed system bottom elevation), and
given the large size of the recharge area shown on the plans (5 chamber rows, each
about 86‐feet long), we recommend that the Applicant excavate a second test pit and
obtain a second permeameter test at the other end of the proposed recharge zone to
(1) confirm the first infiltration result, and (2) if found to be different, 50% of the lowest
value of the two tests should be used in accordance with the Massachusetts Stormwater
Policy. This additional test location will help to confirm that ESHGW and bedrock will
not be a concern for this system. Additional field testing (observation pits, infiltration
tests) should be witnessed by a qualified Town representative.
10. The infiltration rate selected for Subsurface Recharge Area #2 is based on Sanborn
Head’s Guelph permeameter method test at location SH‐TP‐207 at the south end of the
proposed recharge area. The test was conducted at elevation 224, about 3.5‐feet
above the proposed bottom elevation of this recharge area (220.5). Given that this
important test was about 3.5‐feet above the elevation at the bottom of the proposed
recharge area (infiltration tests should be conducted at the proposed system bottom
elevation), and given the large size of the recharge area shown on the plans (4 chamber
rows, each about 105‐feet long), we recommend that the Applicant excavate a second
test pit and obtain a second permeameter test at the other end of the proposed
recharge zone to (1) confirm the first infiltration result, and (2) if found to be different,
50% of the lowest value of the two tests should be used in accordance with the
Massachusetts Stormwater Policy. This additional test location will help to confirm that
ESHGW and bedrock will not be a concern for this system. Additional field testing
(observation pits and infiltration tests) should be witnessed by a qualified Town
representative.
11. The infiltration rate selected for Subsurface Recharge Area #4 is based on Sanborn
Head’s Guelph permeameter method test at location SH‐TP‐201 at the middle of the
south wing of this U‐shaped recharge area. The test was conducted at elevation 214,
about 2‐feet below the proposed bottom elevation of this recharge area (216); and the
proposed recharge area base elevation (216) is close to the existing ground elevation
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(218) in the southeast corner. Two other more recent test pits SH‐TP‐305 & SH‐TP‐306
were excavated in the east end and north side of this proposed recharge area. TP‐305
at the north side was excavated to elevation 215, 1‐foot below the proposed system
base; and this depth is inadequate to properly evaluate soils conditions under the
system. However, TP‐306 at the east end was excavated to adequate depth (elevation
209.5), and there were no signs of ESHGW or rock. Therefore, a few recommendations
follow from these observed results:
a. Because site grades vary by seven feet across this recharge area from 218 at the
low end to 225 at the high end, the Applicant needs to add specifications to the
Site Plans to require the removal of top and sub‐soils below this system, and
require the use of Title‐5 sand for replacing unsuitable soils and for raising
grades under the recharge system and areas the sides of the recharge systems.
b. Given the location of recharge area #4 under a garage floor, and given the size
of recharge area #4, which will have 191 chambers arrayed in a large U‐shape
configuration of rows, we recommend that the Applicant excavate a second
deeper test pit on the north side, and obtain a second permeameter test at this
north wing, to (1) confirm the first infiltration result, and (2) if found to be
different, 50% of the lowest value of the two tests should be used in accordance
with the Massachusetts Stormwater Policy. The recommended deeper test pit
will help confirm that ESHGW and bedrock will not be a concern in the north
wing. Additional field testing (observation pits and infiltration tests) should be
witnessed by a qualified Town representative.
12. Subsurface Recharge Area #3 is the mirror image on plan view of recharge area #4,
however existing grades are moderated, varying from 232 to 236: Two test pits (SH‐TP‐
203 & SH‐TP‐304) were excavated in the south wing and north wing respectively of the
U‐shaped area. TP‐203 was excavated to elevation 225, 3.5‐feet above the proposed
bottom of recharge system (elevation 221.5); and TP‐304 was excavated to elevation
219.5 which is only 2‐ft below the proposed system base. Also, a boring SH‐3/SH3‐A
which was drilled near the northeast corner of this proposed Recharge Area #3, at
surface elevation 234, and refusal was encountered at a depth of only 6.6‐feet9. Given
the location of recharge area #3 under a garage floor, given the large system size
identical to that of recharge area #4 (191 chambers), given the nearby refusal (boring
SH‐3/SH‐3A), and given that the two soils evaluation test pits are either too high (TP‐
9

Five (5) other borings on site encountered refusal at depths varying from 7.5’ to 19.5’
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203) or not deep enough (TP‐304), we recommend additional test pits to confirm soils
types and to check for ESHGW and rock, and these should be excavated to 4‐feet below
the proposed system base elevation. In addition, because there are no reported
infiltration tests for this system, we recommend two (2) Guelph Permeameter tests at
the bottom of the proposed recharge area, one within each major wing of the area.
These recommended tests will provide adequate basis for design (and also help confirm
the infiltration results for area #4). The Applicant should use 50% of the lowest value of
the two tests in accordance with the Massachusetts Stormwater Policy. Additional field
testing (observation pits and infiltration tests) should be witnessed by a qualified Town
representative.
13. In reviewing all available soil evaluation test pits, it appears that a total of ten (10) test
pits10 have been conducted within the proposed porous pavement route, and there are
five (5) other test pits11 that are nearby, typically north or west of the porous pavement.
Some of these test pits and infiltration tests are informative, however, in our opinion
the applicant needs to perform additional field tests, and Guelph Permeameter tests for
the porous pavement to confirm that subsurface conditions are consistent, and to have
field documented saturated hydraulic conductivity measurement for each of the six (6)
proposed porous pavement recharge areas. These field tests should confirm that
ESHGW levels and bedrock, if present, are adequately below the base storage stone
level at each of the six porous pavement zones. Additional field testing should be
witnessed by a qualified Town representative. The recommended additional tests are:

10

Porous Pavement
Recharge Zone
5aP – 125 l.f. at southwest corner

Base Stone
Elevation
227.7

5bP – 105 l.f. south of building
5cP – 75 l.f. adjacent to courtyard
5dP – 515 l.f along east side

227.7
219.7
216.7

5eP – 245 l.f. northeast area
5fP ‐ 75 l.f. final length

215.7
215.7

Recommended
Tests
1 additional/deeper soil evaluation and
1 GP test
1 deeper soil evaluation & 1 GP test
1 additional soil evaluation & 1 GP test
3‐GP tests about 100‐ft apart from start
of zone to locus of SH‐TP‐10212
1 additional soil evaluation & 2 GP tests
1 soil evaluation & 1 GP test

DTH 5, 6, 7 8, SH: TP-308, TP-2, TP-307, TP-102, TP-303 and TP-302
SH: TP-105, TP-104, TP-1, TP-103, and TP-101
12
Existing GP test: The elevation of this test needs to be reported. If it is at or below 216.7 then it would be useful.
11
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GP = Guelph Permeameter test, at proposed base stone elevation

14. All new test pits or borings or infiltration tests that are completed within or near any
proposed recharge area or along the porous pavement need to be clearly shown along
with those already shown on the Grading and Drainage Sheets C‐6 and C‐7. In addition,
we recommend that for each subsurface recharge area, and for points along the porous
pavement where tests have been conducted, the Applicant list the ESHGW and refusal
elevations that has been determined at such locations.
Porous Pavement Design Issues
15. The proposed porous pavement section does not agree with the section recommended
within Massachusetts’ SWH Vol.2, Ch.2, page 119, that is based on UNHSC13 Design
Specifications. The Applicant needs to defend their alternative approach.
16. Porous paving should not receive stormwater from other drainage areas (especially
areas that are not fully stabilized). The Applicant needs to address retaining wall areas,
see comment 4, where stormwater will run‐on to the porous pavement.
17. There are six (6) sloped porous pavement areas that are designed such that the storage
bed bottoms are kept level to provide the same effective storage as would exist for a
flat location. This will require placement of additional stone depth to compensate for
the surface slope. The Applicant needs to add a typical detail to the design plans to
illustrate stone base construction, detail the transitions between zones with differing
base stone elevations, and specify materials for these six proposed porous pavement
recharge areas.
18. Porous pavement zone 5fP needs a note added to Sheet C‐6 to call out the proposed
base stone elevation at its intersection with South Avenue.
19. Four (4) deep test holes by MetroWest Engineering are located in the southwest section
of proposed porous pavement; and Sanborn Head has recently excavated one (1)
additional test pit SH‐TP‐308 in this same area. As noted in comment 13, several
sections of porous pavement design are not supported by on‐site testing. This lack of
critical field test data needs to be corrected. Nevertheless, regarding the southwest
corner of pavement, the existing five test results are noted along with specific
recommendations:
13

University of New Hampshire Stormwater Center, which has conducted extensive research into the effectiveness
and precautions for, and the design of porous pavement
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a. DTH‐5 and DTH‐6 are located in a porous pavement area in the southwest
corner of the site. Both test pits were 10‐feet deep to elevation 228.7 .
ESHGW was determined to be elevation 235.5 at DTH‐5 and elevation 234.7 at
DTH‐6 which are levels about 4‐feet above the proposed finished grades of the
porous pavement in these areas (230.5 to 231.5). Also, boring SH‐6 which was
drilled at elevation 236 in this area encountered refusal at a depth of 7.5‐feet
(elevation 228.5) which is about the elevation of porous pavement in that area.
The Applicant needs to address these findings relative to the feasibility of
porous pavement in this section of the site, and discuss the potential rock
removal and dewatering impacts that could result from excavating and grading
to a level that is lower than ESHGW elevation. Also, more site investigation is
warranted. The new test pit SH‐TP‐308 excavated to elevation 224 is 1.3‐feet
higher than the proposed base stone elevation of 221.7. The latest test pit is
helpful in finding no rock, but not deep enough to document soil conditions and
to evaluate for ESHGW and rock further below the proposed porous pavement
base. A deeper test pit should be excavated to at least 4‐feet below the
proposed system base elevation. Any additional field testing (observation pits
and infiltration tests) should be witnessed by a qualified Town representative.
20. Regarding setback requirements stated in Massachusetts’ SWH for porous pavement:
a. 50‐feet from Septic Effluent Disposal (in this case, Effluent Disposal Area)14: The
Applicant needs to address the hydraulic significance and impacts of proposing
porous pavement above or within 50‐feet of the effluent disposal areas at the
Site, and propose an alternative solution. The design capacity of the effluent
disposal area will be affected, and the storage and recharge capacity of the
porous pavement in such area will be reduced. Whether one is designing a
septic system disposal field or a wastewater treatment facility effluent disposal
field, good design practice calls for ground surfaces above effluent disposal
areas to be sloped (typically 2% minimum) so that stormwater flows off and
away from such fields. Moreover, porous pavement is not the hydrological
equivalent to natural soil structure with grass cover: Porous pavement is far
more transmissive, whereas natural soils will retain stormwater better, and
promote surface runoff when sloped. In our opinion, placement of porous

14
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pavement above or near an effluent disposal area is inappropriate and not good
engineering practice.
b. 100‐feet from Surface Waters: The Site Plans indicated that the first 135‐feet of
porous pavement (measured from the South Avenue exit) are located within
100‐ft of the surface waters of the intermittent stream, as measured from TOB1
to TOB8; and some portion of the porous pavement continues within 100‐feet
of the stream for another 45‐linear feet (from TOB8 to TOB9). The Applicant
should address this porous pavement setback requirement of the Mass SWH.
Also, because the Wetlands Protection Act Regulations define Surface Waters as
including “wetlands” 15, which are the jurisdiction of the Weston Conservation
Commission, the Commission could view the porous pavement as significantly
violating this 100‐foot setback requirement: The first 750‐feet of pavement are
located within the 100‐ft wetlands buffer zone. The Applicant should present
their justification to the Commission for using porous pavement in this zone.
c. 20‐feet from building foundations: The Applicant may need to modify the plans
to protect the building foundation at the southwest area of the Site where
about 80‐feet of porous pavement violate this setback rule, and there is another
setback issue for about 20‐linear feet at the southeast corner of the 5 story
building foundation. Information about the building foundation is unavailable.
d. 10‐feet from building slabs: This does not appear to be an issue at this Site.
e. 10‐feet from property lines: This setback is violated at 3 locations, (1) 300‐feet
along the westerly side of the emergency access road off South Avenue, (2) 175‐
feet along the southwest property line, and (3) 290‐feet along the southeast
property. The Applicant needs address these setback violations.
Needs for a Comprehensive Stormwater Mounding Analysis
21. The Applicant’s Hydrogeologic Evaluation Report (Figure 9) provides a cross‐section view
of a mounded high groundwater condition that approaches the top elevation of
Subsurface Infiltration Area #3, which is the higher of the two recharge systems

15

Under 310 CMR 10.04 of the Wetlands Protection Act Regulations, Surface Waters are defined as: “All waters
other than groundwaters within the jurisdiction of the Commonwealth, including, without limitation, rivers, streams,
lakes, ponds, springs, impoundments, estuaries, wetlands, coastal waters and vernal pools.” (underline added)
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proposed below the garage floor16. Extrapolating from what is shown on Figure 9, it
appears that Subsurface Infiltration Area #4 could be inundated by 6‐feet of ground
water. These mounded conditions will significantly reduce the effectiveness of these
systems’ recharge (in fact, once a mounded condition reaches the base of an infiltration
area, the rate of recharge is typically reduced by an order of magnitude). Given these
indications, a separate and thorough mounding analysis must be prepared and
submitted with the Applicant’s Stormwater Management Report. For the purpose of a
complete Stormwater Management Report, the applicant needs to provide a
comprehensive mounding analysis for the Site stormwater recharge systems that factors
in all of the following:
a. All four subsurface stormwater recharge areas
b. All porous pavement recharge areas
c. Analysis of mounding with and without the foundation underdrains noted in the
Hydrogeologic Evaluation Report for the foundation footing of the 4‐5 story
building. (Hydrogeologic Evaluation Report Figures 7 & 9).
d. The average effluent disposal rate from the wastewater treatment facility,
e. The depth of the aquifer should be established by one or more soil borings with
the depth of the aquifer set at refusal, if encountered, or at the elevation where
the boring is terminated, and,
f. Given upward trends in rainfall extremes, we recommend that inputs include at
least the 25‐year storm event, and preferably the 100‐year 24‐hour storm event.
22. As a follow up to the engineering work noted above, if foundation drains are placed
near or below the proposed garage subsurface recharge areas, this will reduce the
effectiveness of these BMPs to recharge to groundwater and control peak flow and
runoff volumes. Therefore, if any underdrains are required to manage groundwater
levels and/or mounding effects of stormwater recharge combined with wastewater
treatment effluent disposal area(s) then the Applicant needs to do the following
additional work:

16

In addition, Mounding Analysis figures in Hydrogeologic Evaluation Report Appendix F seem to indicate, in one
case, that mounded groundwater elevation will exceed the top of Recharge Systems #3 and #4 by 19-feet. This
would be extreme and would result in total temporary failure of these systems and represent a significant structural
issue due to hydraulic pressure below the garage floor concrete slabs.
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a. revise the HydroCAD hydrologic model to include the underdrains and then: (1)
evaluate the reduction of exfiltration to groundwater, and (2) to identify
estimated runoff flows and volumes via the underdrains toward wetland
resource areas;
b. quantify the reduction in recharge caused by the underdrains’ drawdown of
stormwater from the garage subsurface recharge areas and if necessary to meet
recharge requirements, compensate by directing underdrain flow to additional
infiltration facilities capable of recharging intercepted runoff from the garage
subsurface recharge areas; and
c. Site Plans need to be revised to show the locations of all underdrain designs on
the Grading & Drainage Plan and on the associated Detail Sheets, including
underdrain system invert elevations, underdrain outlet elevations, and
underdrain trench construction including proposed backfill.
O&M Plan Deficiencies
23. Because porous pavement is prone to clogging, aggressive maintenance with jet
washing and vacuum street sweepers is required. The Applicant’s O&M plan has
addressed many of the appropriate procedures for care of porous pavement. In
addition to what is already proposed, the Applicant needs to revise the post‐
construction stormwater operation and maintenance plan to include the following
additional advisories for porous pavement:
a. Clean the porous pavement surface monthly using a combination of jet washing
and vacuum street sweeping (modification of “vacuum sweeping” only in the
current O&M plan).
b. Keep landscaped areas well maintained to prevent soil from being transported
onto the pavement.
c. Regularly monitor the paving surface to make sure it drains properly after
storms.
d. Attach rollers or rubber blades to the bottoms of snowplows to prevent them
from damaging the porous pavement.
e. Also, for proper maintenance, the Massachusetts SWH recommends posting
signs identifying porous pavement areas. (Also see comment 27.)
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Construction Period Precautions
24. Construction staging, means & methods, and erosion and sediment control must all be
taken into consideration when using infiltration practices and porous pavements. The
Site Plans (e.g., Erosion Control Sheets) need to be revised to specify the following
precautions for the porous pavement areas and the four subsurface recharge areas:
a. Prevent the compaction of underlying soil at these infiltration practices
b. Prevent contamination of stone subbase with sediment and fines
c. Prevent tracking of sediment onto porous pavement
d. Prevent drainage of sediment laden waters onto porous surfaces or into
constructed infiltration beds
And in addition, because site contractors often seek to utilize infiltration basin areas
as a temporary stormwater detention basins during construction:
e. The Applicant needs to add a note to the Site Plans for infiltration basin areas
that specifies procedures if such areas are used as temporary drainage
management basins during construction. For example, one approach is that
excavation to finished grade should not be completed until site construction is
completed. Then, any accumulated siltation is removed along with the final 1‐
foot of excavation to the final subgrade where drainage stone is to be placed.
Massachusetts Stormwater Management Standards:
This section of the review memo discusses project compliance with Massachusetts’ ten
Stormwater Management Standards. The Applicant’s Stormwater Management Report
includes an evaluation of compliance with the Stormwater Management Standards as
presented in the Massachusetts Stormwater Handbook (SWH). Our view of the Project’s
compliance with Stormwater Management Standards are addressed for each standard below:
Standard 1: No New Untreated Discharges or Erosion to Wetlands. Compliance with this
standard has been partially demonstrated. However our concerns regarding additional field
tests, design and construction period controls need to be addressed in order to be sure that
uncontrolled releases or erosion potential does not exist, (see comments 9 through 13, 16, 17,
20, 22 & 24).
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Standard 2: Peak Rate Attenuation. Compliance with this standard has been partially
demonstrated in that the current design proposal complies with Standard 2 and the current
post‐development peak flows do not exceed the pre‐development runoff rates. However,
several concerns have been raised in the prior sections of this letter with requests for additional
site testing design inputs, which depending on results could lead to revised design of the five
infiltration BMPs. These issues must be addressed first followed by a recheck of the HydroCAD
model if it is revised to match any design revisions.
Standard 3: Stormwater Recharge. The intent of Standard 3 is to ensure that the infiltration
volume of precipitation into the ground under post‐development conditions is at least as much
as the infiltration volume under pre‐development conditions. Compliance with this standard
has been generally demonstrated. However, the following still needs to be addressed:
25. In order to determine compliance with Standard 3, the analysis should address the
following:
a. The Applicant needs to demonstrate that all five of the subsurface infiltration
BMPs proposed are designed based on complete data obtained from the
recommended additional on‐site soil evaluations to confirm soil morphology that
will identify (a) ESHGW, and (b) the appropriate hydraulic conductivity (in this
case, 1/2 the minimum measured Guelph permeameter rate) of soil underlying the
sites where infiltration systems are proposed. It is critically important that the
Applicant conduct the recommended additional field testing, witnessed by a
qualified Town representative, to provide adequate information for the design of
all five key infiltration systems, see related comments 9 through 13, and
comments 21 and 22.
b. The volume intercepted by any building or garage underdrains need to be
quantified, including discharge released to wetlands, and if necessary additional
infiltration should be provided sufficient to accommodate volume intercepted.
Standard 4: Water Quality. The Stormwater Report and design plans demonstrate that
stormwater runoff from all paved areas will be collected and directed through adequate pre‐
treatment and contained infiltration. The Stormwater Report and design plans generally
demonstrate compliance with Standard 4, however we defer on issuing an opinion on full
compliance with this Standard until the other issues noted above have been addressed.
Standard 5: Land Uses with Higher Potential Pollutant Loads (LUHPPLs). The stormwater
report incorrectly states that the Site is not categorized as a LUHPPL. The Project Site is
classified as a “Land Use with Higher Potential Pollutant Loads” (LUHPPL, per SWH V.1: C.1:
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p.14) because there will be a “parking lot with high‐intensity‐uses (1000 vehicle trips per day or
more)”17. This area also meets the definition of a “Hotspot” under the Weston Stormwater
Regulations (see SECR definitions Appendix A).
26. Although it appears that the Stormwater Management Report adequately provides
design and supporting calculations consistent with LUHPPL and Weston Stormwater
Hotspot requirements, we recommend that the Applicant revise the Stormwater
Management Report to formally address compliance with each of the special LUHPPL
requirements (e.g., demonstrate 44% TSS removal as pre‐treatment for infiltration,
demonstrate that pre‐treatment treatment trains includes an “oil grit separator, sand
filter, filtering bioretention area or equivalent”, confirm for this Standard that the
required water quality volume (Standard 4) equals 1‐inch times the total impervious
area of the post‐development site), and identify source controls to limit introduction of
contaminants in runoff. A source control relating to traffic would be a prohibition on
road salt.
27. The Massachusetts SWH classifies porous pavement as unsuitable for LUHPPL areas (see
p.118, V.2.Ch.2) however, since the proposed area is only for emergency access, the use
might be considered acceptable as long as there are adequate provisions to prevent day
to day use of the porous pavement route by residents exiting the parking garage. The
Applicant needs to discuss with Town of Weston emergency services their preferences
for installing an emergency access gate at both entrances to this proposed emergency
access way.
Standard 6: Critical Areas. The Project Site does not fall within a Critical Area and compliance
with this standard is not required.
Standard 7: Redevelopment Project. The Site is entirely altered and there is a substantial
increase in impervious area, therefore the entire site development must be categorized as a
new development, and full compliance with the Massachusetts Stormwater Policy is required
(see SWH: V.1, C.1, item 2 under Standard 7, p.23). Compliance with Standard 7 is not relevant.
Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation
Controls: The Applicant has provided plans and instructions for erosion and sedimentation in
the Site Development Plans (see sheets C‐10, C‐11 and C‐17). However, we have recommended
some additions to Sheet C‐17 (see comment 24), and we also recommend the following:
17

See Vanasse Associates traffic impact report for the project
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28. Revise Sheet C‐17 to add a note calling for the use of erosion control netting on all new
or disturbed sloped areas until vegetation is established and slopes are stabilized.
The Stormwater Management Report correctly states that the Project will result in the
disturbance of greater than one (1) acre of land and requires coverage under the U.S. EPA
National Pollutant Discharge Elimination System (NPDES) General Permit for Stormwater
Discharges from Construction Activities (CGP). The Applicant has indicated that prior to
commencement of earth disturbing activities, a project‐specific Storm Water Pollution
Prevention Plan (SWPPP) will be prepared, and a Notice of Intent will be submitted to the EPA.
However, as noted in comment 29 below, a SWPPP must be submitted along with a signed copy
of EPA’s NOI and approval letter as part of a Town of Weston Stormwater Management Permit
(SWP) application. The Town’s Stormwater & Erosion Control Regulations (SECR) allow a
SWPPP that meets requirements of the NPDES General Permit to be equivalent to the Erosion
and Sediment Control Plan that is required as part of their SWP application. Therefore:
29. We recommend that the Applicant prepare a SWPPP now, and submit it with a
completed SWP as required by the Town’s Stormwater & Erosion Control Regulations.
The SWPPP is a document that can always be updated in the future should contractor
means and methods change from those proposed by the engineer.
The Applicant has also indicated in the Checklist for Stormwater Report that a Construction
Period Pollution Prevention and Erosion and Sedimentation Control has not been included in
the Stormwater Report but will be submitted before land disturbance begins. However,
because of the Towns SECR noted above, we have recommended this be addressed now (see
comment 29 above).
Standard 9: Operation and Maintenance Plan. A long‐term Pollution Prevention and
Stormwater Operation and Maintenance Plan (O&M) has been submitted as part of the
Stormwater Management Report (Appendix F). This plan needs to be amended as follows:
30. The O&M Plan needs to include recommendations for the level spreader that receives
overflow from the infiltration systems prior to release to the wetlands.
31. The O&M Plan needs to include the additional recommendations for porous pavement
as noted above in comment 23.
Standard 10: Prohibition of Illicit Discharges. An Illicit Discharge Compliance Statement has
been submitted, and this Standard has been met.
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Status of the Proposed Project per Town Stormwater Rules:
As noted in the first part of this letter, this peer review checks project compliance Weston’s
Stormwater and Erosion Control By‐Law, and with applicable drainage / stormwater provisions
of Weston’s Site Plan and Land Subdivision Rules and Regulations as typically referenced during
local Site Plan or Special Permit approvals. Town stormwater requirements will be applicable
unless waived by the Weston ZBA or by a Commonwealth authority (e.g., HAC).

Weston Stormwater Regulations (SECR):
The Applicant’s submittal does not include an evaluation of compliance with the Weston
Stormwater Management Rules and Regulations. In our review, we have found several points
of non‐compliance with Weston SECR and an associated need for Applicant Response.
32. The Applicant may need to file for a Major Permit per Section IV.2, and a Major
Stormwater Management Permit application needs to meet the requirements stated in
the Town’s 2‐page application checklist. In reviewing the requirements of this, we find
that the Applicant’s existing submittals will probably meet all submittal requirements
except for the following deficiencies:
a. “Locations of all existing bodies of water”: The Applicant needs to show the
intermittent stream in its entirety past intermittent stream flag TOB11 to a point
parallel to the southern extent of the Project Site. Currently the intermittent
stream is only partially shown on the Site Plans (see Sheet C‐2).
b. “All components of existing septic systems”: For this the Applicant needs to show
any septic systems on two other abutting lots, one owned by Nardone and one
owned by Butera, and note septic system setbacks to proposed infiltration systems
#1 and #2 in the north part of the Site.
c. “Locations of all soil testing including test pits/deep holes, boring, and perc tests”:
For this we recommend that the Applicant show all test locations on both the
Existing Conditions Plan and the Grading and Drainage Plans within the Site Plans.
(See comment 14.)
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d. “Show the foundation drain. Foundation drain is not to be connected to an
infiltration system for stormwater”: See comment 22.
e. “An Erosion and Sediment Control Report shall be prepared in conformance with
the Design Standards contained in Section 7.B”. See comment 29.
33. The Applicant’s submittals will probably meet all of the Design Standards stated in
Section 6.0 of the Towns SECR regulations, except for the following:
a. SECR Section 6.A.2.e. – “Non‐typical curve numbers (CN) will be as follows”:
i. CN 80 must be used for porous pavement ‐ the Applicant has used 98 per the
Massachusetts SWH and this would need to be discussed with the Town
Stormwater Permitting Authority.
ii. “The curve numbers that are applicable for Woods in Poor Condition….shall be
used for new landscaped areas, based on the applicable Hydrologic Soil
Group…”: In the Applicant’s case, it appears that the CN value of 45 would be
required for new landscaped areas and the HydroCAD model should be revised
accordingly.
b. SECR Section 6.A.2.ii.c. – “Unsuitable material is to be removed and replaced with
suitable granular material for a distance of 2‐ft. horizontally in all directions from
the infiltration system; at a minimum, the A and B horizons shall be removed. The
excavation for the infiltration system is to extend into the C‐layer a minimum of 6‐
inches.” See comment 11.a.
c. SECR Section 6.A.2.ii.d. – “Systems must be designed so that inspection and
maintenance can be readily performed. All infiltration systems are to have
inspection ports. The inspection ports are to be installed to finish grade.” See
comment 7.
d. SECR Section 6.A.2.ii.f. – “Foundation drains will not be allowed to connect to
infiltration systems that were designed for stormwater.” See comment 22. It is
not known how the Town’s Stormwater Permitting Authority would interpret the
foundation drain that is proposed by the Applicant in their Hydrogeologic
Evaluation Report and if it would be considered “connected” to the subsurface
recharge areas under the garage floor. Our opinion is that any underdrains that
would influence the mounding of groundwater should be considered “connected”
hydraulically.
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e. SECR Section 6.A.2.ii.g. – “A cleanout with a sump or other structure with a
minimum 2‐ft. sump will be installed before all new infiltration systems.” See
comment 7. It is not known how the Town’s Stormwater Permitting Authority
would rule on this however we have recommended access manholes as noted in
comment 7, and such manholes could easily have a 2‐foot sump specified.
f. SECR Section 6.B. – “Approval of an Erosion and Sediment Control Plan by the
SWPA is required prior to any site altering activity.” See comment 29.
Planning Board Rules and Regulations as Applicable for Stormwater (PBRR):
The Applicant’s submittals do not include an evaluation of compliance with Weston Planning
Board Rules and Regulations regarding stormwater and drainage. The most applicable sections
of the PBRR are ARTICLE IV. DESIGN STANDARDS, Section 4.19 Drainage; ARTICLE V.
CONSTRUCTION STANDARDS, Section 5.09 Drains, Catch Basins, etc. In our review of the
foregoing sections, we have found that the Applicant’s submittals would be in compliance.
Town of Weston Rules and Regulations for Site Plan Approval
The Applicant’s submittals do not include an evaluation of compliance with Weston’s Rules and
Regulations for Site Plan Approval regarding stormwater and drainage issues. Our review of the
applicable sections of these rules (for stormwater and drainage) finds that the Applicant’s
submittals would be in general compliance, with the following exception:
34. Subsection 4.05 NATURAL SITE CHARACTERISTICS states: “The plans shall show location
of water resources including ponds, lakes, brooks, intermittent streams, vernal ponds,
streams, flood plains and all proposed changes to these features.” For this the Applicant
needs to show the intermittent stream in its entirety, past intermittent stream flag
TOB11 to a point parallel to the southern extent of the Project Site. Currently the
intermittent stream is only partially shown on the Site Plans (see Sheet C‐2). See
comment 32a.

