RANGER ENGINEERING GROUP, INC.
13 Red Roof Lane Suite 203

Salem, NH 03079

Tel: 978-208-1762

s WWW.rangereng.com

November 22, 2021

Ms. Jacki Byerley,
Planner Andover Planning
Board Town Office

36 Bartlett Street
Andover, MA 01810

Re: 140 Haverhill Street Peer Review Response letter #2
Dear Ms. Byerley,

Please accept this letter, and additional documents being submitted as our response to the
comments from the peer review engineer and the various town departments. Our responses are
listed in bold italicized letters after each comment. Only the comments with outstanding issues have
been included.

The following comments refer to the stormwater peer review:

1. Standard 1 states that no new stormwater conveyances (e.q. outfalls) may
discharge untreated stormwater directly to or cause erosion in wetlands or waters of
the Commonwealth.

a. The proposed development will modify the existing stormwater drainage network to
include subsurface detention chambers and structures to improve water quality (deep
sump catch basin and hydrodynamic separator). The existing outfalls will not be altered,
nor are any new outfalls proposed. HW recommends that the Applicant confirm that the
existing outfalls are not causing erosion in the wetland resource areas.

The existing outfalls do not appear to be causing erosion in the wetlands at the
outlets however there is no rip rap existing at the ends of these culverts. The
plans have been revised to include a new flared end outlet into the wetland with
rip rap protection. The inlet on the opposite side of the wetland will also be
cleaned and rip rap added.

Additionally, the existing drain network out let is lower than the outlet that drains
the wetland by at least 6” so the existing drain network will be replaced to
correct this condition.

1.0 HW 10/08/21: the applicant has revised the outlet configuration at the
edge of the resource area. Under existing conditions there is an 18-inch
reinforced concrete pipe (rcp) that discharges near wetland flag wf11b at
elevation 82.15. There is a second 18-inch rcp that discharges near flag wf12b
at elevation 81.40. The applicant has revised the design to remove both of
these pipes and install a new 18-inch pipe at elevation 82.15. The
reconfiguration will create a wetland impact and will require an order of
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conditions from the Andover conservation commission. the commission may
require that the applicant provide wetland mitigation to compensate for the area
that will be filled with proposed flared end and riprap apron.

HW recommends that the Applicant provide the velocity calculations for the proposed
18-inch RCP pipe as well as the sizing calculations for the riprap apron. HW further
recommends that the Applicant justify the removal of both RCP pipes.

Rip Rap sizing calculations are attached. The reason the pipes are being
removed is one of the outlets is being abandoned and the other is below the
elevation of the outlet pipe at the other end of the wetland. If the pipe is not
raised it will remain below the water elevation in the wetland.

a. HW 10/08/21: The Applicant has proposed adding riprap to the existing 18-inch RCP
that is outletting from the wetland resource area between WF18B and WF19B. This
riprap is considered fill in a wetland and requires approval from the Conservation
Commission. If erosion is not evident at this outlet the riprap apron may not be
necessary.

The outlet does not appear to have erosion, however, there is a buildup of debris
in front of the pipe so cleaning is required.

2. Standard 3 requires that the annual recharge from post-development shall
approximate annual recharge from pre-development conditions.

a. The Applicant has stated that test pits were not performed due to site layout. However,
based on both aerial imagery and the plans, it appears that there is sufficient space in
the lawn to complete preliminary test pits to confirm the estimated seasonal high
ground water elevation (ESHGW) within or near the footprint of the detention systems.
In addition, Section VI.B.1.f.2 of the Andover Stormwater Regulations requires an
accurate determination of groundwater. HW recommends that the Applicant perform the
required test pits.

Test pits were performed on September 28, 2021, and the results have been
added on the existing conditions plan.

HW 10/08/21: The Applicant conducted test pits and added test pit logs to the plans. It
appears that Test Pit 1 was labeled as TP2 on the Existing Conditions Plan. HW
recommends updating the label to avoid confusion.

The test pits have been labeled correctly on the plan. A copy of the existing
conditions plan is attached.

b. The Applicant has designed the underground chambers as a detention system, so no
groundwater recharge is provided. As the project is considered redevelopment, this is
reasonable. However, the Applicant has not conducted test pits to confirm the ESHGW
beneath the detention systems. HW recommends that test pits are conducted beneath
the systems and if it is determined that the detention systems are located within the
water table impermeable liners are added around the subsurface systems. The
concern is that groundwater will enter the system and the available storage modeled
will be reduced.
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The test pits indicate that the systems will be in the ground water, so an
impermeable 40 mil liner has been specified around the systems.

HW 10/08/21: The top of the subsurface chamber system 3P is set at elevation 87.5
and groundwater in the area based on TP2 and TP3 is approximately 87.2. The
Applicant has added an impermeable liner to prevent groundwater from entering the
chamber system. HW recommends that the Applicant also confirm that buoyance will
not be an issue for this system.

Buoyancy calculations for the system are attached.

3. Standard 4 requires that the stormwater system be designed to remove 80% Total
Suspended Solids (TSS) and to treat 1.0-inch of volume from the impervious area for
water quality.

a. The Applicant has stated that the project achieves 81% TSS removal via deep sump
catch basins and a hydrodynamic separator located just before the stormwater
system discharges into the wetland. HW has the following comments on this
calculation:

i. The Applicant has not provided a detail or manufacturer information for the
hydrodynamic separator. HW recommends that the Applicant provide a detail,
manufacturer information, and manufacturing calculations to take credit for
the TSS removal. Two Jellyfish treatment systems manufactured by
Contech have been added to the plan. A small unit replaces the
manhole where the new catch basin will connect to the existing pipe on
the Haverhill Street side of the project and a larger unit will be installed
prior to the discharge location for the remainder of the project.

HW 10/08/21: The Applicant has proposed two Contech Jellyfish filters
directly upstream of the two discharge points into the wetland, JF4 is
downstream of CB 5 and JF8 is downstream of DMH 5. Based on the
standard details provided on Contech’s website, the Jellyfish filters are
designed to be used offline. The JF4 has a peak treatment capacity of 0.45
cfs and the JF8 has a peak treatment capacity of 1.96 cfs. The runoff that will
pass through these two filters during the larger storms is much higher (15 cfs
during a 2-year storm and up to 42 cfs during a 100-year storm). HW
recommends that the Applicant confirm that these filters will function as
intended and flooding will not occur during the larger storm events.

See attached email from Contech. Response is as follows

“Contech is proposing to use a JF4-1-1 downstream of CB5, which with
an online configuration can treat 0.27 cfs, and bypass up to 2.5 cfs,
exceeding the peak event flow of 1.44 cfs. For the larger area, Contech
is proposing the use of a Peak Diversion configuration, model
JFPDO0808-14-3. This system will treat the calculated WQ flow, and can
bypass the 26 cfs peak event internally, as long as the downstream pipe
has conveyance capacity for this flow.”

The outlet pipe has been increased to 24” to convey the required flow.
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CB 5 and the subsequent DMH do not include a hydrodynamic separator
before discharge to the wetland. This is not required under Standard 7
(redevelopment), but HW recommends updating the TSS calculations to
include a separate calculation for this area. If feasible HW encourages the
Applicant to provide water quality measures at all discharge points and
provide justification to the Planning Board if it is not possible.

A jellyfish filter has been added at this location so all existing and
proposed pavement will flow to treatment systems.

See response to comment 4 a. | above
4. Standard 10 requires an lllicit Discharge Compliance Statement to be provided.

a. The Applicant has stated that there are no known or suspected illicit discharges.
HW recommends that the Applicant provide an lllicit Discharge Compliance
Statement signed by the property owner prior to any land disturbance.

A signed illicit discharge statement is being submitted herewith.

5. Andover Stormwater Regulations Additional Comments
a. Section IX (Design Criteria)

i. D —Pollutant Removal: As a redevelopment project, the design is required to
remove 80% of TSS and 50% of Total Phosphorus (TP). The Applicant has
not provided evidence of the hydrodynamic separator’s removal rate, nor does
it appear that the site achieves 80% TSS removal for all outfalls. See
comments under Standard 4 for more. Furthermore, the Applicant has not
calculated phosphorus removal rates. HW recommends demonstrating
sufficient TP removal. The plan has been updated to include two Jellyfish
filters as manufactured by Contech. Independent testing information
outlining the results is attached. On page 17 of that study the executive
summary states the following.

“Median SSC and TSS removal efficiency results were 99% and 89%,
respectively. Median removal efficiency was 59% for Total Phosphorus
and 51% for Total Nitrogen. For Total Copper and Total Zinc, median
removal efficiencies were 90% and 70%, respectively. The d50 for
influent and effluent particle sizes were 82 and 3 //m, respectively.”

HW 10/08/21: The Applicant has included testing information for the JF4 Jellyfish
filter, which ensures at least 80% TSS and at least 50% TP removal. HW
recommends confirming that the JF8 Jellyfish filter also achieves the same results.
HW 10/08/21: HW further recommends that the Applicant inform the Owner of the
maintenance requirements that are recommended by the vender for long term
functionality.
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Contech responds as follows:

“The Jellyfish system has been designed and tested in a consistent manner
since its inception, and all sizing methodologies that involve scaling from a
tested model size are in adherence with approved protocols for doing so. The
field test information submitted has been used to help establish a benchmark
of expected performance, and independent agencies have verified the
technological efficacy through their own protocols.

Board of Health Comments

1. The Health Department would like the flows recalculated with the larger building
being considered as a nursing home.

A revised flow calculation is attached. The proposed flows are 100 gallons
less than the existing flows.

2. It appears that the sewer connection for the building is through the grease trap.

The plan is busy so the connection on the west side of the building which tees into the
proposed sewer line is difficult to see, but the sewer connection does not tie in through
the grease trap.

A list of documents that accompany this response is as follows.

Revised plan sheets for existing conditions and drainage and grading.
Revised Sewage flow calculations.

Signed lllicit discharge statement.

Jellyfish filter evaluation

Underground Detention System Buoyance Calculations

oD~

We look forward to discussing these revised plans at the next planning board meeting. If you have any
questions before that time, please do not hesitate to contact this office.

Sincerely,
By O]

Benjamin C. Osgood, Jr., PE
Senior Engineer
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Underground Detention System Buoyancy Calculations

Overall size of detention system = 67’ long x 42’ wide x 2.5’ tall = 7008 cubic feet.

Calculate Uplift

Weight of water displaced = 67’ x 42’ x 2.5’ x 62.4 pounds /cubic foot (weight of water)
Uplift force = 438,984 pounds

Calculate weight of system when system is dry

System uses 190.8 cubic yards of stone. (From Hydrocad Wizard)

Stone voids = 40%.

Convert yards of stone to equivalent volume of solid stone = 190.8 x 0.60 = 114.5 cubic yards
Weight of stone = 114.5 cubic yards x 27 cubic feet / cubic yard = 3,090 cubic feet of stone.
Weight of stone = 3,090 x 150 pounds per cubic foot = 463,644 pounds

Weight of stone in the system is greater than the weight of water being displaced. The weight of
the stone will counteract the uplift force of the water. The system will not float.
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140 HAVERHILL STREET, ANDOVER, MA
SEWAGE FLOW CALCULATIONS

EXISTING BUILDING

The existing doctors park building was constructed in 1975 and houses 8 individual medical
office units. Based upon conversations with the previous building owner, the building was 100%
occupied by several different medical practices with over 30 doctors occupying the facility.

The best fit sewer flow estimate can be found in the Massachusetts Title 5 Regulations which
govern the installation of subsurface sewage disposal systems. Section 15.203 established
system flows and lists Doctor’s Office as having a design flow of 250 gallons per day per doctor.

For this existing facility the daily sewage flow can be calculated as follows:

Number of Doctors x 250 gallons/day. = 30 Doctors X 250 GPD = 7,500 Gallons Per Day

PROPOSED BUILDINGS

The buildings being proposed include a 39,000 square foot overnight clinic with 64 beds and a
9,180 square foot clinic for day treatment. The day treatment clinic will have 4 Doctors providing
group and individual treatment sessions.

The best fit flow rate found in Title 5 for the smaller building would be for a Doctor’s office at a
flow rate of 250 gallons per day per doctor which equals 1000 gallons per day.

The flow rate for the larger building can be determine from flow rates found in the Andover
Sewer Connection Regulations which establishes a rate for Nursing Homes as 100 GPD /
Bedroom. The facility will have 64 bedrooms.

The flow rate for the larger building can be calculated as 100 GPD x 64 bedrooms = 6,400 GPD.
The total design flow for the proposed development is 7,400 Gallons Per Day
CONCLUSION

The proposed uses for the site will have a smaller sewage flow rate than the existing use at the
site.
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PROJECT STATUS: -
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