October 16, 2018
Mr. Josh Jackson, Chair
Town of Merrimac Board of Appeals
2 School Street
Merrimac, MA 01860
Re:

Stormwater and Wetlands Review
Ram’s Head Comprehensive Permit
Merrimac, Massachusetts

Dear Mr. Jackson and Members of the Board:
In accordance with the Zoning Board of Appeal’s request, Horsley Witten Group, Inc. (HW) has
reviewed the stormwater management and wetlands delineation of the proposed Ram’s Head
Comprehensive Permit development located off High Street. Land Engineering & Environmental
Services, Inc. has prepared the Site Plans and the Stormwater Management & Runoff Analysis
on behalf of Ramshead, LLC. The proposed stormwater management includes installation of a
closed drainage system with catch basins, manholes and piping that drains to two infiltration
trenches and three stormwater management basins.
As part of this peer review, HW has received the following materials:


Ram’s Head Locus Grove Road and High Street Extension, Merrimac, Massachusetts, Book
Three, Traffic and Drainage Reports, Application for a Comprehensive Permit, dated May
17, 2018;



Site Approval Plan Set, Ram’s Head, prepared by Land Engineering & Environmental
Services, Inc., dated May 17, 2018 which include:
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Cover Sheet
Existing Conditions Plan
Layout Plan
Grading Plan
Utility Plan
Sewer Profile
Drainage Profiles
Drainage Profiles
Off-site Improvements
Off-site Improvements
Detail Sheets
Detail Sheets
Detail Sheets
Detail Sheets

Sheet 1
Sheet 2
Sheet 3
Sheet 4
Sheet 5
Sheet 6
Sheet 7
Sheet 8
Sheet 9
Sheet 10
Sheet 11
Sheet 12
Sheet 13
Sheet 14

May 17, 2018
May 17, 2018
May 17, 2018
May 17, 2018
May 17, 2018
May 17, 2018
May 17, 2018
May 17, 2018
May 17, 2018
May 17, 2018
May 17, 2018
May 17, 2018
May 17, 2018
May 17, 2018
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HW reviewed the above information for conformance with the stormwater requirements of the
MassDEP Stormwater Management Policy, as well as other applicable regulations and sound
engineering practice.
WETLANDS REVIEW
The proposed project will occur within the 100-foot buffer zone to a series of wetland areas
located at the base of the steep hillside and which extend off-site within the Interstate Route 495
easement. HW was asked to review the delineated wetland boundaries for accuracy and to
review the proposed impacts to the resource areas. Please note that with the exception of the
existing conditions plan, HW did not receive additional supporting information regarding the
wetland areas or the delineation shown, such as a wetland report or Massachusetts Department
of Environmental Protection (MassDEP) Bordering Vegetated Wetland (310 CMR 10.55)
Delineation Field Data Forms.
Site Observations
As part of our wetlands review, HW conducted a site visit on September 27, 2018 to make
general observations of the site conditions and review the wetland boundary delineation. HW
met briefly with Mr. Robert Sinibaldi during our site visit.
Three areas of wetlands are shown on the site plans: an A-series, a B-series, and a C/D-series.
In Massachusetts, a Bordering Vegetated Wetland (BVW) has been adequately identified and
delineated if its boundary or location has been determined in accordance with the Regulations
(310 CMR 10.00) of the Massachusetts Wetlands Protection Act and, with respect to Bordering
Vegetated Wetlands (310 CMR 10.55), if the delineation has been performed in general
conformance with the Massachusetts Department of Environmental Protection manual (the DEP
Manual) entitled Delineating Bordering Vegetated Wetlands Under the Massachusetts Wetlands
Protection Act (MassDEP 1995). Other resource areas that may be regulated under the
Massachusetts Wetlands Protection Act must follow the regulatory definitions under 310 CMR
10.00 for the specific resource area.
o

A-Series

The A series is a forested Bordering Vegetated Wetland (BVW) along a hillside seep that is
associated with a braided intermittent stream. Vegetation observed includes a canopy of red
maple (Acer rubrum) with sparse shrubs, and an understory of poison ivy (Toxicodendron
radicans), Jack-in-the-Pulpit (Arisaema triphyllum), interrupted fern (Osmunda claytoniana),
sensitive fern (Onoclea sensibilis), and wood fern (Dryopteris sp.). The western portion of the
wetland area is located within the utility easement, where the vegetation is dominated by
herbaceous plants including rough-stem goldenrod (Solidago rugosa) and spotted Joe-Pye
weed (Eupatorium maculatum) and various sedges (Carex spp). Soils in this area are silty with
low chroma colors. Drainage along this hillside seep is evident in a serious of braided channels
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within an area somewhat devoid of vegetation (Photo 1). Upgradient of the wetland area, the
canopy is dominated by silver maple (Acer saccharinum).

Photo 1. A-series wetland looking downgradient toward Route 495.

HW made suggested revisions to the delineation, particularly along the western boundary to
incorporate areas of low chroma soils with considerable redoximorphic features, hydrophilic
vegetation, and drainage patterns (Photo 2). Suggested revisions to the wetland boundary are
indicated by pink flagging tape labeled “HW” and (R) along with the corresponding flag number,
as follows:
Flagging Station
9A
9A-1
8A
7A and 6A

Recommended Adjustment
Adjust flag ~25-30 feet to the west
Add flagging station
Adjust flag ~20 feet upgradient
Eliminate flagging stations
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HW Recommendation 1:
1. HW recommends that the Applicant adjust the wetland flagging as suggested and show
these adjustments on a revised plan.

Photo 2. A-series wetland. HW observed hydric soils and wetland indicator vegetation upgradient of the
eastern wetland boundary.
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o

B-Series

The B-series wetland is also likely a BVW,
which follows along a vegetated swale
with red maple, Black locust (Robinia
pseudoacacia), and Norway maple (Acer
platanoides) with patches of poison ivy,
occasional clumps of sensitive fern, and
individuals of Jack-in-the-Pulpit (Photo 3).
Ultimately, this channel flows into an open
grate catch basin (see Photo 4 right).
HW found that the flagging in this area
accurately depicts the limits of this
wetland area.

Photo 3. B-series wetland along a narrow channel with
wetland indicator vegetation.
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o

C/D-Series

Similar to Wetland B, Wetland C/D is a delineated channel that discharges to the same open
grate catch basin before discharging off site. Here a canopy of red maple and Norway maple
lines the channel with clumps of honeysuckle (Lonicera sp.) and Japanese barberry (Berberis
thunbergii), as well as patches of poison ivy and white wood-aster (Eurybia divaricata).
Entanglements of Oriental bittersweet (Celastrus orbiculatus) were observed throughout this
area. HW found that the C and D-series flagging in this area accurately depicts the limits of this
wetland area.

Photo 4. C/D-series wetland (left). This channel concentrates flow towards the open grate catch basin that
discharges off-site (right). The B-series wetland also discharges to this structure.

While the jurisdictional status of this channel (C/D-Series) was not initially evident, upon further
investigation, HW observed an area just upgradient of the channel that we believe necessitates
further investigation by the Applicant. Here we observed an area supporting herbaceous
wetland indicator vegetation, including but not limited to, halberd-leaved smartweed (Persicaria
arifolia), blue vervain (Verbena hastata), slender-leaf goldenrod (Euthamia sp.), horsetail
(Equisetum sp.), and various sedges (Carex spp.). We also observed silty, low chroma soils
(10YR 5/2) with oxidized rhizospheres within six inches of the soil surface. This area has been
somewhat disturbed making the delineation difficult (Photo 5). It is likely that this area serves as
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the upgradient wetland area, thereby rendering the downgradient channel (C/D-Series) a
regulatory inland Bank per the regulatory definition at 310 CMR 10.54(2).

Photo 5. Area upgradient of C/D series wetland that supports wetland indicator vegetation and evidence of
hydrology.

HW Recommendation 2-4:
2. HW recommends that the Applicant re-visit this area and delineate the limits of the
upgradient BVW and show this area on a revised plan.
3. As shown on the Site Grading Plan (Sheet 4), grading is proposed within this area. It
may be necessary to revise the proposed grading to avoid work within a regulated
wetland resource area.
4. Proposed alterations will also occur within the locally-regulated land within 25-foot No
Disturb Zone. Given the potential discrepancies in the wetland boundary, it may be
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prudent for the Applicant to consider plan revisions that would reduce impacts to these
sensitive areas.
COMPLIANCE WITH MASSACHUSETTS STORMWATER STANDARDS
In accordance with the regulations at 310 CMR 10.05 (6)(k) and Article 19.9.10 of the Merrimac
Zoning By-law the project is required to be designed to comply with the most current version of
the MassDEP Stormwater Management Standards. After reviewing the documents listed above,
HW has provided comments below concerning the stormwater management design based on
the requirements presented in the Massachusetts Stormwater Handbook (MSH), as well as
standard engineering practices.
As an overall comment, the existing site is a steep, woodland area that currently discharges to
wetlands adjacent to Interstate 495. The Applicant has proposed a site plan that includes six
buildings, garages, parking, grading of slopes (up to 2:1 H:V) and a series of stormwater
practices to manage a portion of the 5 acres of impervious area (the proposed site is over 37%
impervious). In accordance with Volume 1, Chapter 1, page 4 of the MSH, Applicants “must
consider environmentally sensitive site design and low impact development techniques to
manage stormwater.” HW recommends that the Applicant consider these techniques in
response to some of the comments noted below.
1. Standard 1 states that no new stormwater conveyances may cause erosion in
wetlands of the Commonwealth.
a. It appears that the proposed stormwater design includes four discharge points. Two
flared end sections discharge to an area west of an existing catch basin: one drainage
area discharges runoff from grassed and woodland areas to an area drain (CB 11) and
the other discharges runoff from the driveway and a grassed area to a hydrodynamic
separator (HDS #1). These two discharges appear to comply with Standard 1.
b. The two other discharges come from overflows from stormwater management areas #2
and #3. The HydroCAD modeling calculations used for stormwater management areas
#2 and #3 should include the modeling of the outlet pipes from the outlet control
structure to verify that the velocities from the outlet pipes are not causing erosion in the
wetlands. HW recommends that the Applicant provide the velocities of the outlet pipes.
2. Standard 2 requires that post-development runoff does not exceed pre-development
off-site.
To maintain the pre-development runoff rates, the Applicant has provided treatment to
reduce the effective impervious area within the project site. The Applicant has provided preand post-development drainage maps, appropriate time of concentration values, and has
slightly reduced the pre-development discharge rates for the 2-year, 10-year, and 100-year
storm events. The Applicant has provided the HydroCAD modeling calculations and has
conservatively not included the two infiltration trenches. HW has noted a number of
discrepancies within the HydroCAD modeling.
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a. The Applicant has not used comparable total runoff areas for the pre- and postdevelopment models. It appears that some of the building roofs may have been
excluded from the modeling calculations (Building #2, Clubhouse, and Building #5). HW
recommends that the Applicant include these areas in the post-development model to
verify the flows to the downstream stormwater management practices.
b. The Applicant has used a time of concentration (Tc) of 10 minutes for most
subcatchments. The engineering standard minimum Tc is 6 minutes, unless otherwise
calculated by showing sheet flow, shallow concentrated flow and/or pipe flow pathways.
Also, the Applicant should include piped flow in the Tc calculations for flows that enter
the piped system. HW recommends that the Applicant revisit the Tc values and provide
the appropriate calculations or provide additional justification for the values utilized.
c. HW recommends that the Applicant model the outlet control structures for stormwater
management areas #2 and #3 as shown on the details included in the plan set. The
Applicant should verify the number and diameter of the orifices, the weir height for
stormwater management area #3, and the 24” orifice/grate elevation.
d. The Applicant has conducted test pits within some of the stormwater management
areas, but not all. As indicated in the MSH, Volume 2, Chapter 2, infiltration basins
(surface and subsurface) should have a minimum of three soil samples within each area.
Samples are recommended at the actual location of the infiltration area to verify local
conditions. As currently provided, only stormwater management area #3 has the
required number of test pits.
e. HW has noted that stormwater management area #1 and all of the building recharge
systems are in fill. The details for stormwater management area #1 and the building
recharge systems indicate that the top and sub soils will be removed and backfilled with
clean sand. The HydroCAD model should reflect the proposed design, including the
depth of clean sand.
f.

The test pits taken for stormwater management area #3, test pits #23, #24, and #25
were dug to a depth between 10 feet and 11 feet below existing surface, which is
approximately the bottom of the infiltration pond. These test pits appear to indicate that
the estimated seasonal high ground water (ESHGW) is 48 inches below the surface, or 6
feet above the bottom of the infiltration pond. The Applicant should provide test pits that
can verify the soils beneath the infiltration pond bottom and confirm that a minimum of 2
feet of separation to groundwater exists if the practice will be used for recharge or water
quality treatment. The data used from these evaluations should be used to update the
HydroCAD calculations.

g. Furthermore, the test pits provided in the stormwater report do not specifically call out
the ESHGW elevation or note that groundwater was observed seeping into the test pit.
HW has received copies of the test pits witnessed by the Town of Merrimac and there
appears to be some discrepancies as well as missing information from the Applicant’s
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soil logs. HW recommends that the Applicant verify that its test pit data is consistent with
the Town’s test pit data and clearly note the ESHGW elevation in each pit.
h. HW has witnessed numerous stormwater practices constructed over the past 5 years in
Merrimac. The soils throughout town do not tend to infiltrate and the systems contain
water for a majority of the year unless there is a low flow orifice at the base. HW strongly
recommends that the proposed subsurface infiltration systems have mechanisms to
inspect routinely and outlet controls to allow the stormwater system to empty completely
within 72 hours.
3. Standard 3 requires that the annual recharge from post-development shall
approximate annual recharge from pre-development conditions.
The Applicant has provided Stormwater Recharge Calculations. The Applicant appears to
be accounting for recharge using roof runoff infiltration systems, an infiltration trench (#1),
and stormwater management areas #1 and 2. HW has noted a number of discrepancies
within the calculations in evaluating compliance with Standard 3.
a. As noted above in comment 2d, the building recharge systems and stormwater
management area #1 are being sited in fill. Per Volume 2, Chapter 2, page 88 of the
MSH, infiltration basins should not be placed over fill materials. Infiltration systems are
designed to filter water through native soils. Stormwater infiltrating into clean sand
underneath the systems is similar to a sand filter design and the Applicant should
account for that in the calculations.
b. In at least four locations (stormwater management area #1, Building #5 recharge, and
infiltration trenches #1 and #2), there is a potential for breakout of water onto the
adjacent slope. HW recommends that the Applicant provide calculations to verify that
there will be no break out of water coming out of the slope from the subsurface
infiltration systems.
c. Under Standard 3, the Applicant is required to evaluate a capture area adjustment to
verify that at least 65% of impervious surfaces are directed to infiltration BMPs. In the
calculations provided by the Applicant, the stormwater management systems being used
appears to be: subsurface infiltration systems for roofs, infiltration trench #1, and
stormwater management areas #1 and #2. First, in these calculations, it is not clear how
the impervious areas to the systems were determined. For example, the Applicant notes
‘Roof runoff to recharge’ under the adjusted required volume calculations; however, it is
not clear what roofs are included in this calculation. Second, the Applicant has not
provided calculations for the recharge volume or the drawdown time for all of the
recharge systems being used to meet the required recharge volume. HW recommends
that the Applicant verify the required and provided recharge volume calculations and
determine if at least 65% of the impervious surfaces are being recharged.
d. The Applicant is using a Rawl’s rate of 0.52 in/hr for the roof recharge building #2 and
clubhouse recharge area. The soils provided by NRCS indicate that this recharge
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practice is an HSG C soil. Furthermore, test pit #15, which is in the vicinity of the
recharge area, appears to have similar soil properties to that of test pit #14 underneath
stormwater management area #1 where the Applicant used 0.27 in/hr. HW recommends
that the Applicant uses a Rawl’s rate for HSG C soils at a minimum. However, as noted
above, stormwater management area #1 and all building recharge systems are
proposed in fill. The Applicant should verify that the Rawl’s rates being used are
indicative of the most restrictive soils under proposed conditions.
e. The Applicant has indicated a bottom area of 6,680 square feet (sf) for recharge from
Building #2 and the Clubhouse. However, the dimensions provided in the detail show
that the footprint is 118 feet by 32 feet (3,776 sf). Similarly, the bottom area for Building
#5 appears to be slightly higher than what is provided by the dimensions (98.4 feet by 35
feet). The Applicant should verify that the bottom area dimensions for these practices
are consistent between the calculations and the design plans.
f.

The Applicant has provided mounding analyses for stormwater management practice #1,
Building #2 recharge area, and Building #5 recharge area. The Applicant has not
provided mounding analyses for other areas that are being included in the recharge
volume calculations, primarily Building #1 recharge area and the Building #3 and #4
drywells. Further, there are no mounding calculations provided for stormwater
management areas #2 and #3. For the mounding analyses provided, the Applicant has
used specific yield and hydraulic conductivity values that are comparable to fine sand.
The NRCS soils and the test pits provided by the Applicant show that the native soils
here range from fine sandy loam to loamy sand, which would be less than values for fine
sand. However, clean sand is proposed for the backfill of the roof recharge areas. HW
recommends that the Applicant verify the assumptions being used for these calculations
and provide documentation to substantiate the assumptions.

4. Standard 4 requires that the stormwater system be designed to remove 80% Total
Suspended Solids (TSS) and to treat 0.5-inch of volume from the impervious area for
water quality.
The Applicant has provided TSS Removal Calculations. HW recommends that the Applicant
address the following comments regarding compliance with Standard 4.
a. The Applicant has noted an 80% TSS removal for Infiltration Trench #1 with deep sump
catch basins. However, the MSH notes that 80% is attained only with adequate
pretreatment, such as a sediment forebay, vegetated filter strip, grass channel or water
quality swale.
b. Building #1 recharge area and stormwater management area #1 have catch basins
discharging to the subsurface infiltration areas without additional pretreatment. Per
Volume 2, Chapter 2 of the MSH, pretreatment for subsurface systems are required
unless the runoff is strictly from residential rooftops. Pretreatment is necessary because
these systems are prone to clogging.
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c. The Applicant should provide a calculation comparing the required water quality
treatment volume and the proposed water quality treatment volume, and clearly
document how all values were determined.
d. The Applicant has provided calculations for a water quality depth of 0.5 inches, but
appears to be using the unit peak discharge rate table for the 1.0 inch water quality
depth.
e. The Tc values used for the water quality discharge rate calculations should be adjusted
to 6 minutes instead of 10 minutes for those values which were not otherwise calculated.
f.

MassDEP has issued a document entitled “Standard Method to Convert Water Quality
Volume to a Discharge Rate for Sizing Flow Based on Manufactured Proprietary
Stormwater Treatment Practices.” HW recommends that the Applicant provided the
manufacture’s information and the appropriate calculations to verify that the proposed
hydrodynamic separators have been adequately sized.

g. The Applicant has provided calculations for the closed drainage system. The calculated
velocities are often greater than the recommended maximum velocity of 8 feet per
second (fps). In particular, some of the discharges at the flared end sections are greater
than 8 fps. HW recommends that the Applicant provide calculations to verify that the rip
rap dimensions at the flared end sections are properly sized to limit scour at the
stormwater management practices.
5. Standard 5 is related to projects with a Land Use of Higher Potential Pollutant Loads
(LUHPPL).
A residential development is not considered a LUHPPL therefore Standard 5 is not
applicable to this site.
6. Standard 6 is related to projects with stormwater discharging into a critical area, a
Zone II or an Interim Wellhead Protection Area of a public water supply.
The project site is not within a critical resource area therefore, Standard 6 is not applicable
to this site.
7. Standard 7 is related to projects considered Redevelopment.
The proposed development is considered a new development therefore Standard 7 is not
applicable to this site.
8. Standard 8 requires a plan to control construction related impacts including erosion,
sedimentation or other pollutant sources.
a. The Applicant provided erosion and sedimentation controls, primarily straw wattles at the
downstream limit of work, to meet the requirements of Standard 8. In the documentation
for construction period pollution prevention and erosion control, the Applicant has noted
the use of silt fence, catch basin sumps and temporary sediment basins. None of these
are shown on the plans. HW recommends that the proposed site plan or an erosion
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sedimentation control (ESC) plan be updated to include the following: a construction
entrance; the limit of work line for the entire property; location of any temporary
stormwater or sediment management basins; catch basin inlet protection locations (for
example, existing catch basins); and the protection of trees/woods to remain.
b. The existing and proposed slopes within the project area are steep (proposed grassed
area is H:V is 2:1) and will be difficult to stabilize during and following construction. The
Applicant should provide details and a clear explanation describing how soils will be
stabilized. If soils are to be stockpiled onsite, the locations and associated ESC should
be indicated on the plans.
c. The Applicant is required to provide a Stormwater Pollution Prevention Plan (SWPPP) in
accordance with the EPA NPDES requirements because the disturbance is greater than
1 acre. HW recommends that the Applicant provide the SWPPP for review prior to
obtaining a building permit.
9. Standard 9 requires a Long Term Operation and Maintenance (O&M) Plan to be
provided.
The Applicant has provided an O&M Plan for this project within its Drainage Report. HW has
the following comments regarding the O&M Plan
a. The O&M Plan should be revised to be site specific, verifying the name of the owner of
the facility, parties responsible for the maintenance of the stormwater practices, a plan of
the proposed stormwater management and recharge areas, a description of public
safety measures and an estimated operation and maintenance budget. The plan of the
proposed stormwater management areas should clearly call out the locations of access
for stormwater management areas #2 and #3.
b. The O&M Plan makes note of inspecting the subsurface infiltration systems for standing
water. HW assumes this includes the building recharge areas and the infiltration
trenches, but recommends that the Applicant clarify. The details provided by the
Applicant do not include cleanouts or inspection ports to conduct inspections.
Furthermore, it is not clear how the maintenance to these facilities would be conducted
(for example, with a vacuum truck). The Applicant should include access for
maintenance and inspection to these facilities.
c. The O&M Plan does not include maintenance requirements for the sediment forebay for
stormwater management area #3.
d. The Applicant should reference the type of equipment to be used for the maintenance of
the Hydrodynamic Separators and the disposal of the material removed from the
systems.
e. The Applicant should provide type and frequency maintenance requirements for the
stormwater management areas outside of inspections.
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f.

The inspection report form indicates a sediment forebay for stormwater management
area #2, but there is no forebay shown on the site plans. Also, there is only one
subsurface infiltration system indicated for inspection in the form (stormwater
management area #1), though there are several subsurface infiltration systems being
used to recharge building roofs and catch basins. The Applicant should update the
inspection report to include all stormwater management systems and their related
inspection requirements.

g. The O&M plan should include a description of salt use, snow storage, snow removal,
and management and disposal locations.
10. Standard 10 requires an Illicit Discharge Compliance Statement to be provided.
To comply with Standard 10 an Illicit Discharge Compliance Statement signed by the
property owner must be provided to the Town prior to the discharge of stormwater.
11. Additional Comments:
a. HW recommends that the Applicant use consistent references in the Drainage Report to
the stormwater management areas. For example, while the O&M plan refers to ‘Pond 1’,
the site plans refer to it as stormwater management area #1.
b. It appears that the Applicant is grading outside of its property boundaries onto the
property at #4 Colonial Drive.
c. It appears that the grading at #4 Colonial Drive is to allow for an emergency access
entrance. The proposed contours appear very steep in this area. HW recommends that
the fire department be consulted regarding the accessibility of this emergency access
point.
CONCLUSION
Thank you for the opportunity to provide this review for consideration by the Zoning Board of
Appeals. We hope that you find these comments helpful in your evaluation of the
Comprehensive Permit. The Applicant is advised that provision of these comments does not
relieve him/her of the responsibility to comply with all Commonwealth of Massachusetts laws
and federal regulations as applicable to this project. Please contact Janet Carter Bernardo at
857-263-8193 or at jbernardo@horsleywitten.com with any questions.
Sincerely,
Horsley Witten Group, Inc.

Janet Carter Bernardo, P.E.
Senior Project Manager

Amy M. Ball, PWS, CWS
Senior Ecologist
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