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

Salem, NH 03079
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RECEIVED

QLD

July 22, 2022

Ms. Jacki Byerley, Planner PLANNING DI
Andover Planning Board G DIVISION

Town Office
36 Bartlett Street
Andover, MA 01810

Re: Second Stormwater Peer Review
Sellers Farm Estates — Modified Definitive Subdivision
171 Rear Highland Road, Andover, MA

Dear Ms. Byerley and Board Members:

Please accept this letter, the revised plans, and revised stormwater report as our response to the July
22, 2022 review performed by Horsley Witten Group. We have included the Horsley Witten Group
comments with our responses to each.

The following comments correlate to our initial review dated May 2, 2022. Follow up
comments are provided in bold font.

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

a. The proposed development has two design points.

1) Design Point 1 (DP1) is Highland Road. Under existing conditions, the stormwater
from a portion of the site between #167 and #171 Highland Road (EX1) flows north
towards Highland Road. Under proposed conditions the drainage within the
proposed roadway is collected in catch basins and piped south towards the BVW.
A portion of the site (P2) which has been reduced under proposed conditions
continues to flow towards Highland Road. HW concurs with the Applicant’s
assessment of DP1, no further action needed.

July 22, 2022: HW has no further comment.
No response required

2) DP2 is the A-series wetland located along the southern property boundary. Most
of the parcel slopes towards the south. It appears that there may be additional
offsite areas that also flow through the project site to the southern wetland. HW
recommends that the Applicant review the boundaries of EX2 specifically along
the northern property boundary and the western property boundary and justify the
limits of the catchment area. The proposed catchment area may need to be
adjusted to match the limits of the existing watershed.

July 22, 2022: The Applicant has added additional topography on Sheet 4
and 7 to demonstrate that a portion of land to the northeast of the property
boundary and a small section from the east flow onto the project site. HW
has no further comment.






3)

4)

No response required

HW further recommends that the Applicant delineate the catchment area that
flows towards the central B-series wetland. HW recommends that the Applicant
include a third design point to evaluate the stormwater flowing into the B-series
wetland under existing and proposed conditions.

July 22, 2022: The Applicant has delineated catchment area EX3 for the
predevelopment watershed flowing towards the B-series wetlands and
catchment area P6 for the post development watershed flowing towards the
B-series wetland. However, the Applicant has routed EX3 through a deep
channel (Reach 2R) that is labeled “Flow thru wetland series ‘A’ to back
property.” HW recommends that the Applicant illustrate on the Existing
Conditions Plan where this channel is.

RESPONSE: The drainage areas have been revised to exclude the area within
the “A” series wetland, so this reach has been deleted. The design point is now
the A series wetland line, Wetland Series ‘B’ has been modeled to flow through
the rubble filled hydraulic connection which is beneath the existing woods road
and directly into Wetland Series ‘A’

July 22, 2022: Furthermore, in the HydroCAD model for predevelopment
conditions the Applicant has included a 12-inch pipe (Reach 1R) labeled
“Flow from wetland series ‘B’ to ‘A’” which is modeled separately. This 12-
inch pipe is not shown on the Existing Conditions Plan. The Notice of
Intent narrative describes the connection between the B series wetland
and the A series wetland “through an old stone culvert under a wood’s
road.” HW recommends that the Applicant add the location of the stone
culvert to the Existing Conditions Plan and revisit the HydroCAD model
using the existing stone culvert as the reach or justify why the deep
channel was modeled instead.

RESPONSE: The “12-inch pipe” has been re-labelled as “rubble filled hydraulic
connection”. This has been shown and labelled on sheet CS0201 (existing
conditions plan). This has also been revised in the hydroCAD. Wetland Series ‘B’
has been modeled as a detention pond with the rubble filled hydraulic connection
as an outlet and the woods road as a broad crested weir. Water does pond in the
pre-existing condition, but it never breaches the woods road.

The plans have been revised to indicate that the rubble connection remains. The
proposed segmental block walls will be constructed over the existing rubble
connection. A 12” overflow pipe has been proposed to be installed above the
elevation of the existing woods road to act as an emergency overflow, however,
the calculations show that water will not rise to the level of this outlet in any storm.

The Applicant has proposed three infiltration basins. Two of the basins discharge
to the A-series wetland with 12-inch reinforced concrete pipes (RCP). The Flared
End Section detail is provided on Sheet 11 (CS6021). The detail indicates that the
stone apron should be 36” wide by 36" long. HW recommends that the Applicant
provide riprap apron sizing calculations to verify that the stormwater discharge will
not cause erosion within the wetland.



July 22, 2022: The Applicant has provided the requested calculations. HW has no
further comment.

No response required

Infiltration Pond 2 is located on Lot 1. The basin exfilirates and has an overflow weir
located approximately 35 feet from the B-series wetland. HW recommends that the
Applicant document that the discharge rate will not cause erosion in the central BVW.

July 22, 2022: The Applicant has confirmed that the discharge rate will be less
than 2 fps and therefore will not cause erosion in the central BVW. HW has no
further comment.

No response required

HW recommends that the Applicant confirm that the proposed culvert located under the
driveway to Lot 2 will not cause erosion to the BVW. The layout shown on Sheet 6
(CS1501) appears to place the culvert within the wetlands causing an impact that will
require approval from the Conservation Commission. Furthermore, the invert and outlet
for the two 12-inch culverts are not consistent between the HydroCAD model and the
plan view.

July 22, 2022: The Applicant has added riprap scour aprons on both ends of the
culvert and appear to have placed the riprap and proposed culverts outside of the
wetland boundaries as shown on Sheet 6 of 14 (CS1501). The profile provided on
Sheet 9 of 14 (CS6001) indicates that there are two 12-inch HDPE pipes at
elevation 260/259. The HydroCAD model for Reach 1R (Culvert Under Drive)
indicates one 12-inch pipe at elevation 259/258. HW recommends that the
Applicant adjust the proposed culvert to be consistent between the HydroCAD
model and the site plans.

RESPONSE: As a result of a site walk with the conservation commission peer reviewer
the Hydrocad model has been revised. This original pipe reach has been removed and
remodeled as a rubble filled culvert under the existing woods road and a single 12”
overflow outlet pipe from the Wetland series ‘B’ pond. The hydrocad model indicates
that peak stormwater in the wetland does not reach the invert of the 12" overflow
culvert.

July 22, 2022: The HydroCAD model provided indicates that the proposed
stormwater peak flow and peak volume increase under post-development
conditions to the small series B wetland system in the center of the property. HW
recommends that the Applicant determine if the proposed layout will “alter” a
wetland in accordance with the definition listed under 310 CMR 10.04. HW further
recommends that the Applicant revisit the design and the HydroCAD model to
avoid any alterations to the existing resource area.

24-hour Rainfall Pre- peak | Post-peak Pre- Post-
storm (inches) flow (cfs) | flow (cfs) volume Volume
event (CF) (CF)
2-year 3.18 1.07 1.49 4,690 6,222
10-year 5.04 2.71 3.27 11,186 13,358
25-year 6.20 3.85 4.44 15,753 18,177
100-year 7.99 5.68 6.27 23,239 25,906




Response: Generally, designers assign design points in a stormwater analysis and use
the project boundary as the point of analysis. This designer would in most instances not
include the B series wetland within our watersheds, but in this instance, there is a woods
road that separates that wetland from the main A series wetland that we are using for our
design point so the B series wetland is part of our watersheds.

To determine what long term effect this development may have on the B series wetland
we do not agree that changes in the 10, 25, and 100 year storms are what needs to be
considered. These storms are events that take place few and far between and will not be
the driving force behind the health of the wetlands.

A more appropriate analysis would be to look at what is happening in the 95" percentile
storm. The 95" percentile storm is defined as the largest rainfall event that occurs in 95
out of 100 storms over a long period of time, and it is determined by actual daily
observations of rainfall amounts at regional weather stations. The EPA has published a
“Technical Guidance on Implementing the Stormwater Runoff Requirements for Federal
Projects under Section 438 of the Energy Independence and Security Act” which lists the
95" percentile storm for the Boston area as 1.5” of rainfall in 24 hours. In other words,
95% of the storms will have a 24 hour rainfall amount of 1.5” or less. This is a much more
appropriate storm to analyze as the smaller storms are the ones that will determine the
health of that wetland.

We have added the 95" percentile storm to our hydrocad calculations and included the
analysis for the B Series wetland in the Appendix in our stormwater report. The results are
as follows.

24-hour Rainfall Pre- Post-peak Pre- Post-
storm (inches) peak flow (cfs) volume Volume
event flow (CF) (CF)
(cfs)
95th 1.15 0.05 0.22 545 1215
Percentile

The results show that the peak flow and volumes increase, however, what is happening in
the wetland needs to be analyzed further by looking at the hydrograph table. What the
hydrograph table shows is that during the first 11.5 hours of the storm the inflow is exactly
the same in the pre and post conditions. From hour 12.5 to hour 17.5 the flow into the
wetland is between .01 CFS and 0.06 CFS higher in the post than in the pre and the
ponding in the wetland is a maximum of 0.03 higher in the post for %2 hour and 0.01’ higher
for the remaining time between hour 12.5 and hour 17.5.

These increases are minimal and will have no adverse effect on the wetland.

Notwithstanding the above, it should be noted that these calculations are based upon an
inflated CN value for post development lawn areas that is required by the Andover local
stormwater bylaw. If the normal grass good CN value is used in the calculations the results
are as follows.

24-hour Rainfall Pre- Post-peak Pre- Post-
storm (inches) peak flow (cfs) volume Volume
event flow (CF) (CF)
(cfs)
95t 1.15 0.05 0.07 545 608
Percentile




In this model the hydrograph table shows that the flows differ during hour 12.5 only and
the ponding condition is exactly the same so it can be concluded that there will be no
adverse effect on the series ‘B’ wetland.

Standard 2 requires that post-development runoff does not exceed pre-development runoff
off-site.

a. The Applicant has provided a HydroCAD model to verify that post-development
conditions do not exceed pre-development conditions to DP1 (Highland Road) or DP2
(the BVW on the south side of the parcel). The pre-development HydroCAD model
describes DP1 as pond SP2 (Sum Pond Street) and DP2 as pond SP1 (new Pond). The
post-development HydroCAD model describes DP1 as pond SP2 (Sum Pond Street)
and DP2 as pond SP1 (Sum Pond Woods). The labeling and descriptions are confusing
and HW recommends that the Applicant consider clarifying the HydroCAD model.

July 22, 2022: The Applicant has made a few adjustments to the naming
convention in the HydroCAD model to minimize confusion. HW has no further
comment.

No Response Required

b. The Applicant has indicated gravel road and fallow soil in the Post Development
HydroCAD. HW was not able to locate the gravel road or the fallow soil in the proposed
plans. HW recommends that the Applicant verify where in the plans the gravel road and
fallow soil are proposed.

July 22, 2022: The Applicant has clarified the surface descriptions used. HW has
no further comment.

No Response Required

c. The Applicant has indicated a surface condition of “poor” for the Woods in the Post
Development HydroCAD model. HW recommends that the Applicant justify the use of
“poor” Woods. Furthermore, HW recommends that the Applicant confirm that the curve
numbers used in the HydroCAD model are consistent with Table 1 in Section IX.E. of the
Andover Stormwater Bylaw.

July 22, 2022: HW recommends that the Applicant revisit the curve numbers used
under Pre-development Conditions to confirm it has used the correct values listed
in Table 1 in Section IX.E. of the Andover Stormwater Bylaw. For example, the
Applicant has used poor grass with a CN of 86 and poor woods with a CN of 77.
Table 1 requires that the Applicant use a value of 74 for the grass and a value of
70 for the woods under Pre-Construction. HW is in agreement with the CN values
used by the Applicant under Post-Development.

RESPONSE: Grass in the Pre development stormwater model has been changed from
poor to good which uses the correct CN value of 74. The woods designated as poor in
the pre development model are correctly labelled since by definition poor woods is that
which have no underbrush or new growth. The woods in question have mulch beds and
the grass around them is mowed. The CN value stated for woods in the Bylaw
specifically states with an asterisk that this value is for good woods which by definition
are woods that are protected and have litter and shrubs covering the soil. However, to
avoid further comments, the CN value for the poor woods have been changed to 70.

d. HW recommends that the Applicant confirm it has calculated the times of concentration
(Tc) for the existing (EX2) and the proposed (P6) catchment areas that flow through the
B-series wetland accurately.



July 22, 2022: The Applicant has updated the calculations, HW finds the Tc value
through the wetland to be reasonable. However, it appears that the Applicant has
used various minimum Tc values under pre-development and post-development
conditions. HW recommends that the Applicant use 5 minutes or 6 minutes
consistently.

RESPONSE: The minimum Tc value has been updated to 6 minutes. Anything less than
6 minutes has been changed to 6 minutes.

Infiltration Pond 3 is located on Lot 2. The HydroCAD model indicates that the 12-inch
primary outlet is set at elevation 263.00, the detail on Sheet 12 (CS602s) notes that the
12-inch invert is at 262.00. The detail further indicates that the 12-inch outlet is set at
259.00. The plan view on Sheet 6 (CS1501) calls out the flared end section (FES 2) at
261.50. HW recommends that the Applicant confirm that the plan view, detail, and
HydroCAD model are consistent.

July 22, 2022: The Applicant has updated the plan view, detail and HydroCAD
model. HW recommends that the Applicant develop a means to avoid clogging of
the lower orifices in Outlet Control Structure 2.

RESPONSE: A debris grate has been specified in the OCS details on sheet CS6021.

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

a.

In Section X. of the Stormwater Management Report, the Applicant has listed the
recharge volumes provided by each of the infiltration basins. HW recommends that the
Applicant provide the HydroCAD stage storage print out for each basin to confirm the
volume provided below the outlets.

July 22, 2022: The Applicant has noted in Section X of the Stormwater
Management Report that the available storage for Basin 1 is 1,822 cubic feet (cf).
The Stage-Area-Storage for Pond 1 printout included indicates that the storage
below elevation 260.64 (4” orifice) is 1,546 cf. HW recommends that the Applicant
reconfigure Pond 1 to provide greater than 1,626 cf.

The Stage-Area-Storage for Pond 2 printout included indicates that the storage
below elevation 263.05 (3” orifice) is 1299 cf. The available storage is greater than
the required storage of 454 cf however the narrative lists 1100 cf and 1560 cf. HW
recommends that the Applicant confirm the values listed in the narrative.

HW recommends that the Applicant review the drawdown calculations provided in
Section X of the Stormwater Management Report. The various values used for
storage provided and bottom area of the basins do not appear to be consistent
with the HydroCAD model provided.

RESPONSE: Section X has been revised

The two closest test pits for Basin 2 are TP4 and TP9. Neither test pit falls within the
footprint of the basin. The estimated seasonal high groundwater (ESHGW) at TP 9
indicates groundwater at approximately elevation 263 which is higher than the bottom of
the basin, the required 2 feet of separation has not been satisfied. HW recommends that
the Applicant conduct additional soil testing to demonstrate adequate separation to the
ESHGW per MSH Volume 2 Chapter 2 Page 88. HW further recommends that the
Applicant verify if a mounding analysis is required and provide if applicable.

July 22, 2022: Additional test pits are shown on Sheets 4 (CS0201) and 6 (CS1501)
of the site plans. The Applicant has raised Pond 2 to maintain the required 2 feet



of separation between the ESHGW and the pond bottom shown on Sheet 6
(CS1501) and Sheet 12 (CS6022) of the site plans. HW has no further comments.

No Response Required

c. Similarly, HW recommends that the Applicant conduct additional test pits within the
footprint of Basin 3 to demonstrate adequate separation to the ESHGW per MSH
Volume 2 Chapter 2 Page 88. HW further recommends that the Applicant verify if a
mounding analysis is required and provide if applicable.

July 22, 2022: The Applicant conducted additional test pits shown on Sheets 4
(CS0201) and 6 (CS1501) of the site plans. The Applicant has also raised Basin 3
to maintain the 2 feet of separation between the ESHGW and the pond bottom
shown on Sheet 12 (CS6022) of the site plans. HW has no further comments.

No Response Required

d. It appears that Basin 1 has greater than 2 feet of separation to ESHGW but less than 4
feet. HW recommends that the Applicant provide a mounding analysis per the MSH
Volume 3, Chapter 1, Page 28.

July 22, 2022: The Applicant has provided the Mounding Analysis as requested. It
is not clear if the Recharge value was calculated accurately. HW has provided an
explanation of the Recharge Rate calculation for the mounding analysis below. We
recommend that the Applicant confirm the value it has used in the analysis is
accurate.

R = Recharge Rate (feet/day): Recharge rate, also described as the Rate of
Application, is calculated by dividing the volume (cf) designed to be infiltrated by
the area (sf) of the basin bottom. If the basin has an overflow outlet, the infiltrated
volume is the volume stored below the outlet of the basin. If the basin does not
have an outlet the volume is what is conveyed to the infiltration facility from its
contributing drainage area during the largest storm (potential 100-year) that is
designed to be infiltrated. Divide that volume by 3 days as the MA Stormwater
Standards require all facilities to empty within 72 hours. Recharge = volume/areal/3
days = feet/day. Think of this as the column of water that must be infiltrated
vertically per the system’s design.

Response: The groundwater mounding calculations have been revised.

4. 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 chosen to size the infiltration basins to provide water quality treatment
as well as recharge volume. HW recommends that the Applicant provide the HydroCAD
stage storage print out for each basin to confirm the water quality volume provided below
the outlets.

July 22, 2022: HW has provided comments above regarding the storage in the
basins.

Response: The storage and infiltration calculations in Section X of the stormwater
Management Report have been revised.

b. The Applicant has proposed catch basins, sediment forebays and infiltration basins to
provide adequate TSS removal. No further action required.

July 22, 2022: HW has no further comment.



No Response Required

c. Basin 2 appears to capture runoff from a driveway curb scupper which leads to the
forebay (Sheet 12 of 14). HW recommends that the Applicant confirm that the curb
scupper is properly sized and that flow will not cause erosion between the driveway and
the basin.

July 22, 2022: The Applicant has added a detail for the curb scupper on Sheet 11
of 14. An additional riprap spillway has also been added to prevent erosion. HW
has no further comment.

No Response Required

5. Standard 5 is related to projects with a Land Use of Higher Potential Pollutant Loads
(LUHPPL).

a. The site is not considered a LUHPPL, therefore Standard 5 is not applicable.
July 22, 2022: HW has no further comment.

6. Standard 6 is related to projects with stormwater discharging into a critical area, a Zone Il or
an Interim Wellhead Protection Area of a public water supply.

a. The site is not within a critical area, therefore Standard 6 is not applicable.
July 22, 2022: HW has no further comment.

7. Standard 7 is related to projects considered Redevelopment. A redevelopment project is
required to meet the following Stormwater Management Standards only to the maximum
extent practicable: Standard 2, Standard 3, and the pretreatment and structural best
management practice requirements of Standards 4, 5, and 6. Existing stormwater
discharges shall comply with Standard 1 only to the maximum extent practicable. A
redevelopment project shall also comply with all other requirements of the Stormwater
Management Standards and improve existing conditions.

a. The proposed project is considered a new development. Therefore, Standard 7 does not
apply.
July 22, 2022: HW has no further comment.

8. Standard 8 requires a plan to control construction related impacts including erosion,
sedimentation or other pollutant sources.

a. The Applicant has included an Erosion and Sediment Control Plan, Sheet 13 (CS8001).
The legend lists check dams. HW recommends that the Applicant include a check dam
detail.

July 22, 2022: The Applicant has added a check dam detail to Sheet 14 (CS8501).
HW has no further comment.

b. HW recommends that the Applicant include proposed stockpile locations with
appropriate erosion controls on the Erosion & Sediment Control Plan.

July 22, 2022: The Applicant has added a stockpile location to Sheet 13 (CS8001)
and erosion control details to Sheet 14 (CS8501) of the plan set. HW has no further
comment.

¢c. HW recommends that the Applicant add fencing around the infiltration basins to prevent
heavy vehicles from compacting the soil.

July 22, 2022: The Applicant added fencing around the basins and added the snow
fencing detail to Sheet 14 (CS8501). HW has no further comment.

d. The Applicant provided a Fiber Log Detail on Sheet 14 (CS8501). HW recommends that



the Applicant show where this practice is being used and clarify that the practice shall
not use straw or hay.

July 22, 2022: The Applicant has specified the location on Sheet 13 (CS8001) and
clarified in the detail on Sheet 14 (CS8501) that hay or straw will not be used. HW
has no further comment.

e. HW recommends that the Applicant clarify the number of large trees (greater than 12"
diameter) that will be removed as part of the proposed layout. Per Section IX.H.14. of
the Andover Stormwater Regulations, tree removal shall be minimized.

July 22, 2022: The large trees anticipated to be removed have been marked on
Sheet 5 (CS1001). The Applicant has noted that a row of conifers will be removed
to construct the roadway, as well as 10 large trees for the roadway and drainage
construction. Lot 1 requires 6 large trees to be removed, Lot 2 requires 20 large
trees, plus 5 dead or dying Ash trees for the driveway, and Lot 3 requires 10 large
trees to be removed.

f.  HW further recommends that the Applicant verify it has reviewed and complies with
Section IX.H. of the Andover Stormwater Regulations.

July 22, 2022: The Applicant has added the requirements from Section IX.H to the
notes on Sheet 14 (CS8501) and acknowledges them. HW has no further comment.

g. The proposed project requires land disturbance of greater than 1 acre. Therefore, a
Stormwater Pollution Prevention Plan (SWPPP) per the EPA NPDES Construction
General Permit will be required. HW recommends that the Applicant provide a copy of
the SWPPP to the Town a minimum of 14 days prior to land disturbance.

July 22, 2022: The Applicant agrees to provide a SWPPP at least 14 days prior to
land disturbance. The Planning Board or the Conservation Commission may
choose to require receipt of the SWPPP as a condition of approval.

9. Standard 9 requires a Long-Term Operation and Maintenance (O & M) Plan be provided.

a. The Applicant has provided a Long-Term Pollution Prevention Plan in the Stormwater
Management Report as required. HW recommends that the document become a
standalone document to be signed by the property owners prior to occupancy.

July 22, 2022: HW recommends that the Long-Term Pollution Prevention Plan

become a standalone document signed by the responsible party. If the Town will
be accepting the roadway the DPW should review the O&M Plan. If the individual
property owners will be maintaining the stormwater basins on their properties
separate O&M Plans for each property should be prepared. If a Homeowners
Association is intended to maintain all practices, direction should be clearly
outlined in the Homeowners Associate documents. The Planning Board or
Conservation Commission may choose to require receipt of the appropriate
documents prior to occupancy.

10. Standard 10 requires an lllicit Discharge Compliance Statement to be provided.

a. HW recommends that a signed lllicit Discharge Compliance Statement be provided to
the Conservation Commission prior to the discharge of any stormwater to post-
construction best management practices (BMPs).

July 22, 2022: The Planning Board or Conservation Commission may choose to

require receipt of a signed lllicit Discharge Compliance Statement prior to land
disturbance.



11. Additional comments per Andover Stormwater Bylaw.

a. Per Section IX. A. HW recommends that the Applicant document the low impact
development practices that were considered for this project.

July 22, 2022: HW recommends that the Applicant document the low impact
development practices that were considered for this project.

b. Per Section IX.D.2. HW recommends that the Applicant verify if the project site
discharges to a water body or tributary subject to a Total Maximum Daily Load (TMDL).

July 22, 2022: The Applicant confirmed that the site does not discharge into a
water body or tributary subject to TMDL. HW has no further comment.

c. HW recommends that the Applicant clearly document the limit of work. It appears that
the erosion control barrier is being placed on the property of #171 Highland Road.
Furthermore, it appears that there are some trees and some proposed grading that is
outside of the erosion control barrier. HW recommends that the Applicant revisit the
erosion controls and adjust as applicable.

July 22, 2022: The Applicant has adjusted the limit of work as requested. HW has
no further comment.






