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Stormwater Management Report May 2020
Hudson Logistic Center

Lowell Road Hudson, New Hampshire

Langan Project No.: 151010101

EXECUTIVE SUMMARY

This stormwater management report has been prepared in support of the proposed development
of approximately 367 acre site located at 43 Steele Road in the Town of Hudson New Hampshire.
The existing two parcel site is currently developed as a 39 hole golf course known as Green
Meadow Golf Club and is accessed from Steele Road. The existing topography on the site
exhibits significant grade changes of up to 90 feet in elevation change. Many high and low points,
and rolling topography can be found on site.

The proposed development is the construction and operation of three distribution warehousing
facilities known collectively as the Hudson Logistics Center. Three Lots A, B, and C and a
subdivision road way will be create from the existing two parcel site. Lot A will include the
construction of a 1,079,700 sf building with a finished floor elevation +£142.75 feet, Lot B will
include the construction of a +923,600 sf building with a finished floor elevation of £146.5 ft, and
Lot C will include the construction of a £522,000 sf building with a finished floor elevation
+147.50 feet. The current access from Steel road is unable to support the facilities as the main
access road. A right of way will be created and new access road constructed for the
development. A secondary access is also proposed in the north east section of Lot A. Upgraded
utility service lines will be brought to the site within the proposed right of way.

Hydrologically, the site is located in the Merrimack River watershed, which is approximately
5,014 square miles, of which the project site encompasses a nominal amount of approximately
0.075%. The site is part of the Limit Brook — Merrimack River sub-watershed which
encompasses approximately the southern three quarters of the Town of Hudson. Under the
proposed conditions, the majority of the developed site will drain through closed pipe networks
to the stormwater treatment systems before discharging off site at a controlled rate. Existing
drainage patterns are being maintained to the greatest extent possible.

The proposed stormwater management system has been designed in accordance with the Town
of Hudson current, and soon to be adopted, requirements, the New Hampshire Stormwater
Manual, and the New Hampshire Department of Environmental Services. The system
incorporates elevated levels of stormwater quality, maintains or decreases the existing peak rate
of runoff for all storm events analyzed, and provides above the required groundwater recharge

volumes.
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1.0 PROJECT OVERVIEW
1.1 Owner

The current owner of the site is as follows:

Green Meadow Golf Club, Inc.—Friel (lots 239/1 & 234/34)
55 Marsh Road
Hudson, New Hampshire

1.2 Address of Development
The site address is a follows:

43 Steele Road
Hudson New Hampshire

&

11 Steele Road
Hudson New Hampshire

1.3 Location of Site

The two parcel site is currently known as the Green Meadow Golf Club located off of
Steele Road in the Town of Hudson, New Hampshire on roughly 367acres. The property
is bounded to the northeast by multiple commercial sites including Sam’s Club and
Mercury Systems; to the southeast by an undeveloped lot along Lowell Road and
residential properties; along the southern property line by residential properties; along the
western property line by the Merrimack River; and along the northern property line by the
Circumferential Highway (See Figure 1).

14 Description of the Receiving Waters

Hydrologically, the site is located in the Merrimack River watershed, which is
approximately 5,014 square miles, of which the project site encompasses a nominal
amount of approximately 0.075%. The site is part of the Limit Brook — Merrimack River
sub-watershed which encompasses approximately the southern three quarters of the
Town of Hudson. Under the proposed conditions, the majority of the developed site will
drain through closed pipe networks to the stormwater treatment systems before
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discharging off site at a controlled rate. Existing drainage patterns are being maintained
to the greatest extent possible.

15 Nature and Purpose of Land Disturbing Activity

The project proposes the development of three distribution facilities on the current Green
Meadows Golf Course. The project is being called the Hudson Logistics Center The
existing Green Meadows site consists of a 39 hole golf course and under existing
conditions, has a single access location through a residential neighborhood and limited
utility infrastructure as is typical of a development of the this nature.

The proposed develop will subdivide the property into tree Lots A, B, and C as well as a
public right of way. Lot A will include the construction of a +1,079,700 sf building with a
finished floor elevation £142.75 feet, Lot B will include the construction of a £923,600 sf
building with a finished floor elevation of £146.5 ft, and Lot C will include the construction
of a £522,000 sf building with a finished floor elevation £147.50 feet. In addition to the
buildings described above, to support the individual operations of each facility each lot
will include vehicular parking for employees, loading bays truck courts with trailer parking,
circulation drives, pedestrian designated walkways, and landscaped areas. Each facility
will require a secure, fenced truck court area, some with guard houses at access points
and partially separated truck driveways to reduce passenger vehicle/truck conflicts and
ensure the safety of both. The number of employee parking stalls is based on the number
employees required to operate the facility under peak season conditions. The loading bays
and trailer parking stalls allows for the most efficient and effective operation of the facility
in the smallest footprint possible. The facility on Lot A will incorporate a bus shelter and
we are working with the local transit authority to incorporate bus stops to reduce potential
traffic volumes.

A right of way, road and cul-de-sac is proposed at an existing signal on Lowell Road, which
currently services the Mercury Systems building, to allow access to the site. A second,
private access will make use of an existing easement and connect to the rear of the
existing Sam’s Club loading area along Walmart Boulevard.

Utilities infrastructure will be brought into the site within the proposed right of way to
service all three facilities.
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1.6 Limits of Disturbance

The limits of disturbance have been kept to a practical minimum. The large foot prints of
these buildings requires flat floor at the same elevation and constrains grading within
paved areas to allow for safe truck maneuvering. The existing topography on site includes
large elevation changes. Flattening these areas to accommodate the building pads and
surrounding paved areas will require cut and fill slopes that extend horizontally from the
limits of the site improvements to meet existing grades. A relative flat tie-in slope of 4
feet horizontal to 1 foot vertical has been designed to ensure slope stability.

The required site access roads create necessary disturbance for reasons discussed
above. The access roadways extend into the site and across several wetland features to
allow for the development to avoid the high quality wetland systems. All disturbance to
sensitive buffer areas and wetlands have been kept as low as practical through the use
of steeper tie-in grades and retaining walls. The specific layout for the development,
associate site features and stormwater treatment systems were designed in a manner to
encourage the most compact development footprint practical. For further site layout
design details refer to the Low Impact Design (LID) discussion of Minimize Disturbance
Areas in section 3.6 Stormwater Management.

During construction, the designed limits of disturbance will include soil erosion and
sediment control features such as fiber rolls and silt fencing to ensure no unnecessary
disturbance to natural areas will occur.

1.7 Construction Schedule

Due to the complexities of construction sequencing on a project of this magnitude, a
general contractor would need to outline specific details based on their individual
approach. As a general contractor has not yet been selected for the project a rough three
phased construction sequence identifying major construction actives has been outlined
below. The schedule below is subject to change based on input from the general
contractor, availability of materials and final permitting approval.

Phase 1

Quarter 3 2020
¢ Install phase 1 Soil Erosion and Sediment control Measures
e Install construction and demolition staging areas
e Utility and services disconnect
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e Establish temporary services
e Site demolition, clearing and grubbing
Quarter 4 2020
e Install and construction Northeastern stream crossing

Phase 2

Quarter 4 2020
e Install phase 2 Soil Erosion and Sediment control Measures
e Mass earthwork and rough grading
e Retaining wall construction
e Building pad construction
Quarter 4 2020 / Quarter Q1 2021
e Begin construction on proposed Right of Way

Phase 3

Quarter 2 2021
¢ Install phase 3 Soil Erosion and Sediment control Measures
e Stormwater conveyance system and utility installation
Building construction
e Paving and landscaping installation
e Final site stabilization
Quarter 3 2021
e Certificate of Occupancy
¢ Removal of Soil Erosion and Sediment Control features

2.0 EXISTING CONDITIONS SUMMARY
2.1 Existing Site Conditions

Under existing conditions, Green Meadow Golf Course consists of a 39 hole golf course
with associated cart paths, water and sand hazards, rolling topography, and supporting
infrastructure. The site has two building on the property with access from Steele Road; a
roughly 5,300 sf club house at elevation 158 feet in the center of the property with a small
refreshment service and a roughly 11,000 sf maintenance facility with detached garage
at elevation 138 feet in the south west corner of the property. The club house includes a
several acre, paved parking lot and cart storage/staging area. Paved and gravel access
roads service the club house and maintenance facility. The maintenance facility has dirt
and gravel storage and service areas surrounding the building.
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The existing topography on the site has significant grade changes with elevatins varying
up to 90 feet. Grades along Lowell Road from the northern intersection at Lowell Road
and Walmart Boulevard to the southern intersection of Lowell Road and the Mercury
System drive entrance are roughly elevation 160 to 170 feet respectively. Heading in a
westerly direction into the subject site, elevation drops to varying low points ranging
between elevation 120 and 125 feet in the main wetland systems which runs from the
north property ling, along the rear of the Mercury Systems property line to the southern
border. Further west into the site, elevations rise amongst rolling golf course topography
to the top of a shallow ridge line which splits the major site watersheds. This ridge line
begins at the northern extent of the property at roughly elevation 155 feet and continues
south, approximately two thirds the length of the property where it reaches its highest
elevation of +170 feet. The ridge continues to the south where it meets the existing
property line at elevation +160 feet. To the west of the ridge, elevation drops over rolling
golf course topography to the top of a steep slope about 60 feet from the edge of the
Merrimack River. Elevations along the top of this steep slope vary from a north to south
direction from approximately 120 to 100 feet in elevation. The edge of the Merrimack
River from a north to south direction along the property limits is roughly elevation 88 to
87 feet.

2.2 Wetlands and Streams

Four main categories of wetlands exist on the site today; isolated ponds, the northeast
wetlands, the southeast wetlands, and the Merrimack River. The isolated ponds,
northeast and southeast wetlands on site have a long history of alteration predating the
regulation of freshwater wetlands. The site was cleared and use for the agricultural
purposes prior to the construction of the golf course in the 1950s. Between 1952 and
1965 large earthwork manipulation took place to construct the existing golf course. On-
site wetlands were manipulated over this time period through clearing, filling,
channelization, and excavation. Areas were also excavated outside of existing wetland
areas to place water hazards, creating multiple isolated wetlands and some hydrologically
connected wetlands through the use of pipes. The result is the complex wetland system
on site today with varying levels of quality and function.

The northeastern wetland system is a mostly wooded area containing excavated ditched
to provide a drainage path for stormwater discharge from an upstream detention pond
located off the subject site. These excavated ditches flow to an unnamed perennial
stream that discharges to the Merrimack River approximately 1,600 feet to the northeast.
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The southeasterly wetland system contains wooded areas, scrub-shrub, emergent and
open water wetlands; some of which are directly associate with Limit Brook. Limit Brook
is a perennial tributary to the Merrimack River. Limit Brook enters the property to the
southeast corner of the site, curves to the west and exists the site to the south. The
portion of the curve located on site was modified to create water hazards during the
construction of the golf course.

More detailed descriptions of the wetland area functionalities and proposed impacts can
be found in the NH DES Wetland Bureau Major Impact Dredge & Fill Application as an
Appendix to this report under separate cover.

2.3 Soil Conditions

According to the USDA Natural Resources Conservation Service (NRCS) Web Soil Survey,
the hydrologic soil type on site is predominantly group A and B (see Figure 3). However,
upon further investigation out lined in "“Site-specific Soil Survey Report, Hudson Logistics
Center, Lowell and Steel Roads Hudson, NH, GES #2019216" performed by Gove
Environmental Services, Inc. dated May 4", 2020, found as an Appendix to this report,
the following soils have been identified on site. The boundaries and locations of these
soils can be found on the Site Specific Soil Survey Map Series.

Table 1: Soil Identification Chart

“g?&gg:t Map Unit Name Rating
4 Pootatuck Very Fine Sandy Loam B
24 Agawam Fine Sandy Loam B
115 Scarboro Muck D
400 Udorthents, Sandy A
513 Ninigret Fine Sandy Loam B
540 Raypol Loamy Fine Sand D
699 Urban land IMPERVIOUS
917 Ninigret Variant (Somewhat Poorly Drained) C
Ponds Open Water N/A
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A summary of the basic characteristics of the soil series present on-site are outlined
below:

Pootatuck Very Fine Sandy Soil — Pootatuck Very Fine Sandy Soil occurs

on flood plains that flood sporadically. These are fine textured soils that are
moderately well drained. In this case, the Pootatuck series is found
adjacent the Merrimac River.

Agawam Fine Sandy Loam — occurs on glacial outwash plains and alluvial

deposits. The Agawam series has a fine sandy loam topsoil and subsail,
then becomes loamy sand in the substratum. This is a well-drained soil
with estimated seasonal high water tables deeper than 40 inches. While
this soil map unit is in a golf course that has undergone significant grading,
the essential soil characteristics are present to identify the soil series.

Common inclusions in depressions and swales is the soil series Ninigret.

Scarboro Muck — Scarboro Muck occurs in the wetlands on the site.

Scarboro is very poorly drained and has an organic topsoil. Common
inclusions are the poorly drained Raypol series and the Borohemists that
have deeper organic deposits.

Udorthents, Sandy — Udorthents, Sandy represent areas on the site where
excavation and filling have occurred to the extent that no soail
characteristics remain to classify as a soil series. These are typically sandy
or gravelly areas that are well to excessively drained.

Ninigret Fine Sandy Loam — Ninigret Fine Sandy Loam is the moderately

well drained analog of the Agawam soil series. This is a moderately well
drained soil that has an estimated seasonal high water table 20 to 30
inches below the soil surface. Like Agawam, the topsoil is fine sandy loam,
the subsoil is fine sandy loam, and the substratum becomes coarser such
as loamy sand or fine sand. It occurs on the same glacial outwash

Page 7 of 38 LANEAN



Stormwater Management Report May 2020
Hudson Logistic Center

Lowell Road Hudson, New Hampshire

Langan Project No.: 151010101

landforms as Agawam, but is found more in the flat areas, drainage ways
and swales. Inclusions are Deerfield loamy sand and the Ninigret Variant.

Raypol Loamy Fine Sand — Raypol Loamy Fine Sand is a hydric soil that is

found on glacial outwash plains. It is found in conjunction with Agawam,
Ninigret and Ninigret variant. It is found between the upland moderately
well drained and somewhat poorly drained soils and the very poorly drained
Scarboro muck. It is typically identified as wetlands.

Urban Land — Urban Land is a map unit that represents impervious areas
of buildings, pavement and packed gravel parking areas.

Ninigret Variant (Somewhat Poorly Drained) — Ninigret Variant (Somewhat
Poorly Drained) is the wetter analog of the Ninigret series. This is a
somewhat poorly drained soil that has a seasonal high water table from 0
to 15 inches below the soil surface, but has high chroma matrices that do
not make the soil hydric. This most occurs on this site as an inclusion to
the Ninigret map unit.

Soils are classified into hydrologic soil groups (HSG) to indicate the minimum rate of
infiltration obtained for bare soil after prolonged wetting. The HSGs, which are A, B, C
and D, are one element used to determine runoff curve numbers and analyzing
stormwater characteristics of a site.

Group A: Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water

transmission.

Group B: Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.
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Group C: Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of

water transmission.

Group D: Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

24 FEMA

According to the Flood Insurance Rate Map of Hillsborough County, New Hampshire
conducted by the Federal Emergency Management Agency (FEMA) map number
33011C0656D and map number 33011C0658D with effective dates of September 25,
2009 the site is located within the following zones:

e FEMA Flood Zone X (Unshaded)

e FEMA Flood Zone X (Shaded),

e and FEMA Flood Zone AE with a base flood elevation (BFE) of 111 (see Figure
2).

o Floodway Areas in Zone AE

The FEMA figure does not accurately reflect the limits of the Zone AE flood plain based
on more accurate topographic information provided by the topographical survey used for
this development. The Zone AE limits follow elevation 111 contour and is reflected
accurately in the CG series of the design documents. The survey files and other sheets
in the design set reflect the FEMA delineated line.

A small area of the proposed development would create a fill condition in the 100 year
flood plain Zone AE if the FEMA delineation were to be used. However, adjusting the
flood Zone AE limit to the cross section BFE of 111 feet, there will be no fill condition
with in the 100 year flood plain.
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3.0 PROPOSSED STORMWATER TREATMENT SUMMARY

The purpose of the Stormwater Management Plan is to provide long-term protection of
natural resources in and around the site. This is achieved by implementing stormwater
quality and quantity control measures designed to reduce pollutant discharge from the
site, maintain a level of stormwater recharge and control discharge rates.

3.1 Design Criteria

Peak flow rates at all points of discharge from the site were analyzed to compare
proposed discharge rates with the existing condition.

The storms analyzed include the following:

e A 2-year, 24-hour storm consisting of 3.11 inches of rainfall

e A 10-year, 24-hour storm consisting of 4.80 inches of rainfall
e A 2b-year, 24-hour storm consisting of 5.85 inches of rainfall
e A b0-year, 24-hour storm consisting of 6.62 inches of rainfall

These events are based on the National Weather Service (NOAA) Precipitation Frequency
Data Server (PFDS) and the Northeast Regional Climate Center (NRCC) "“Atlas of
Precipitation Extremes for the Northeastern United States and Southeast Canada” Type
[, 24-hour storm event for Hudson New Hampshire. NOAA Atlas Volume 10 Version 3.

3.2 Design Methodology

The peak runoff discharges for the existing and proposed conditions were analyzed using
Soil Conservation Service (SCS) methodology, which outlines procedures for calculating
peak rates of runoff resulting from precipitation events, and procedures for developing
runoff hydrographs. Values for area, curve number, and time of concentration were
calculated for the existing and proposed conditions.

The curve number “CN” is a land-sensitive coefficient that dictates the relationship
between total rainfall depth and direct storm runoff. The soils within the watershed are
divided into hydrologic soil groups (A, B, C and D) as previously described.

The time of concentration, Tc, is defined as the time for runoff to travel from the
hydraulically most distant point in the watershed to a point of interest. Values of time of
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concentration were determined for existing and proposed conditions based on land cover
and slope of the flow path, using methods outlined in the SCS methodology.

For this study, a 24-hour SCS Type lll standard rainfall distribution was used to determine
the peak flow rate to all points of discharge from the site.

3.3 Existing Runoff Discharges (See Appendix A for Calculations)

The project site directs stormwater run-off to two analysis locations under the existing
conditions. Watershed A discharges run off directly to the Merrimack River along the
western Property line via sheet flow or pipe discharge. Watershed B discharges run off,
to wetland systems running north to south through the eastern region of the property
west of Lowell Road. This wetlands system includes portions of an unnamed stream to
the north and portions of Limit Brook to the south. Both of which ultimately discharge to
the Merrimack River.

The watershed analysis includes surrounding areas beyond the property line that
contribute flow to the project site’s watersheds and drainage analysis. The existing
watersheds A and B analyzed in this report were further delineated into Watersheds A-1,
A-2, A-3, A-4, A-5, A-6, A-7, A-8, A-9, A-10, A-11, A-12 and Watersheds B-1, B-2, B-3, B-4,
B-5, B-6, B-7, B-8, B-9, B-10, B-11, B-12, B-13 to more accurately model the existing flow
patterns. These watersheds are described below:

Watershed A

Watershed A-1, £32.78 acres, is located along the western region of the project site. The
watershed consists of areas of the golf course including fairways, paths, trees and sand
traps as well some more heavily wooded regions. Run off sheet flows over land in a south
westerly direction where majority of the run off is directed through an existing 48 inch
RCP culvert and discharged directly into the Merrimack River. A small area in the southern
section of the watershed sheet flows directly over land to the watershed analysis point
A, the Merrimack River.

Watershed A-2, +2.84 acres, is located along the northern property line. The watershed
consists of some fairway areas, paths, and lightly wooded regions. Run off sheet flows
over land in a north easterly direction where it enters an offsite drainage channel that
discharges to the Watershed analysis point A, the Merrimack River.
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Watershed A-3, £25.56 acres, is located along the southern property line. The watershed
consists of areas of the golf course including fairways, paths, trees and sand traps as well
some more heavily wooded regions. Run off sheet flows over land in a westerly direction
to the watershed analysis point A, the Merrimack River.

Watershed A-4, +32.41 acres, is located in the southerly region of the site. The watershed
consists of areas of the golf course areas including fairways, paths, trees, sand traps and
a small pond feature that functions as a golf water hazard. More heavily wooded areas
exist on steep slopes in the watershed. A maintenance facility including a main building
and a smaller accessory structure, gravel parking / staging areas and roadway exist in this
watershed. Run off sheet flows over land in a westerly direction to the water hazard pond.
Overflow volumes are directed through watershed A-11 to watershed analysis point A,
the Merrimack River.

Watershed A-5, £18.17 acres, is located in the south west region of the site. The
watershed consists of areas of the golf course areas including fairways, paths, trees, sand
traps and a shallow, wooded wetland depression. Run off sheet flows over land in a
westerly direction to the wetland depression where it captured. Overflow volumes are
directed through watershed A-11 to watershed analysis point A, the Merrimack River.

Watershed A-6, +9.80 acres, is located in the norther east corner of the site, along the
northern property line. The watershed consists of areas of the golf course areas including
fairways, paths, trees, and sand traps. Run off sheet flows over land in a westerly
direction to shallow channel directing flows to watershed A-8 where run off ultimately
discharges to Watershed analysis point A, the Merrimack River.

Watershed A-7, £12.15 acres, is located in the northern region of the site. The watershed
consists of areas of the golf course areas including fairways, paths, trees, sand traps, and
more minor areas of more densely wooded sections. Run off sheet flows over land and
is partially captured in shallow depressions created by the golf course topography where
shallow pools are infiltrated. By passing flows are directed to watershed A-12.

Watershed A-8, +1.75 acres, is located in the north western property line and runs along
the Merrimack River. This watershed consists of mainly wooded areas and steep slopes
along the river bank. Some grassy areas associated with the golf course are included
along the eastern watershed extent. Run off from this watershed sheet flows directly
over land to Watershed analysis point A, the Merrimack River.
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Watershed A-9, £9.69 acres, is located in the central, western region of the site. The
majority of watershed consists of the main club house building and patio, paved parking
lot, cart storage staging area, paths, drives and walkways. Areas of the golf course
including fairways, trees, and sand traps make up the remained or the watershed. Run
off sheet flows over land in a westerly direction to a rip rap channel with a pipe inlet.
Water is captured and conveyed via closed pipe network to a direct discharge location in
watershed A-1 along the bank of the Merrimack River, watershed analysis point A.

Watershed A-10, £9.46 acres, is located in the central region of the site. The majority of
watershed consists of the golf course areas including fairways, paths, trees, and sand
traps with a more densely wooded area toward the middle of the watershed. Run off
sheet flows over land in a westerly direction to a shallow depression with a catch basin
inlet. Linked pipe information is available, however flows appear to be conveyed via
closed pipe network and daylight in watershed A-4 and ultimately, watershed analysis
point A, the Merrimack River.

Watershed A-11, £6.18 acres, is located along the western property line and runs along
the Merrimack River. This watershed consists of mainly wooded areas and steep slopes
along the river bank. Some grassy areas and sand traps associated with the golf course
are included along the eastern watershed extent. Run off from this watershed sheet flows
directly over land to Watershed analysis point A, the Merrimack River

Watershed A-12, +26.56 acres, is located in the northern central area of the site. The
watershed consists of areas of the golf course areas including fairways, paths, trees and
sand traps. Run off sheet flows over land and is partially captured in shallow depressions
created by the golf course topography where shallow pools are infiltrated. By passing
flows are directed to watershed A-1 where run off ultimate discharges to watershed
analysis point A, the Merrimack River.

Watershed B

Watershed B-1, £31.17 acres, is located in the north eastern area of the project site. A
small portion of watershed B-1 is located to the northern side of the existing Mercury
System drive entrance. The northern half of the crowned access drive sheetflows to a
wetland system discharging to the unnamed stream located in the main portion of
watershed B-1. The eastern two thirds of the main watershed consists of woods,
wetlands and an unnamed stream. The western third includes portions of the golf course
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including fairways, paths, trees and sand traps. Run off sheet flows directly to the main
wetland system of Watershed analysis point B.

Watershed B-2, +12.77 acres, is located in the central northern section of the site. The
area includes portions of the golf course including fairways, paths, trees, sand traps and
a water hazard pond. Run off sheet flows over land to the water hazard pond and
subsequently to the main wetland system of Watershed analysis point B within
watershed B-3.

Watershed B-3, £18.52 acres, is located in the central, eastern region of the project site.
The eastern half of the watershed consists of wooded and wetland areas. The western
half includes areas of the golf course including fairways, paths, trees and sand traps. Run
off sheet flows directly to the main wetland system of watershed analysis point B.

Watershed B-4, £29.73 acres, is located along the eastern property line within the existing
property lines. The watershed consists of woods and wetland areas to the north and
portions of the golf course including fairways, paths, trees sand traps, wetlands and a
portion of Limit Brook to the south. Run off sheet flows in a southerly direction over land
to wetlands connected to Limit Brook and to the main wetland system of Watershed
analysis point B.

Watershed B-5, +34.44 acres, is located in the central eastern region of the project site.
The eastern region of the watershed consists of wetland areas, a section of Limit Brook
and a wooded portion of the property. The western half consists of sections of the golf
course including fairways, paths, trees, sand traps and sections of the main access drive.
Run off sheet flows in an easterly direction over land to the main wetland system of
watershed analysis point B.

Watershed B-6, £27.95 acres, is located in the south eastern region of the project site.
The watershed consists of sections of the golf course including fairways, paths, trees,
sand traps and sections of the main access drive as well a region of Limit Brook and
wetland systems containing minimal trees. Run off sheet flows in an easterly direction
over land to the main wetland system of watershed analysis point B.

Watershed B-7, £7.76 acres, is the south eastern extent of the project site. The
watershed consists mainly of woods, wetlands and region of Limit Brook. A section of
the golf course fairways, paths, and trees occupy the western extent of the watershed.
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Run off sheet flows in an easterly direction over land to the main wetland system of
watershed analysis point B.

Watershed B-8, +10.50 acres, is located along the southern property line near the eastern
corner. The watershed consists or golf course fairways, paths, sand traps, trees and a
pond. Run off sheet flows in an easterly direction over land to the pond. The pond
discharges over flow volumes easterly to combine with watershed B-7 and ultimately
discharge to the main wetland system of watershed analysis point B.

Watershed B-9, £10.50 acres, is located centrally to the project area. The watershed
consists of portions of the golf course including fairways, paths, trees and sand traps.
Run off sheet flows over land and is partially captured in shallow depressions created by
the golf course topography where shallow pools are infiltrated. By passing flows are
directed into the main wetland system of watershed analysis point B through watershed
B-5.

Watershed B-10, +£1.01 acres, is located along the northern property line. This area
consists of mainly woods. Run off sheet flows over land and is partially captured in
shallow depressions created by the golf course topography where shallow pools are
infiltrated. By passing flows are directed into the main wetland system of Watershed
analysis point B through watershed B-1.

Watershed B-11, +1.28 acres, is located along the northern property line. This area
consists of mainly woods. Run off sheet flows over land and is partially captured in
shallow depressions created by the golf course topography where shallow pools are
infiltrated. By passing flows are directed into the main wetland system of watershed
analysis point B through watershed B-1.

Watershed B-12, +5.24 acres, is located in the south east region of the site. The
watershed consists or golf course fairways, paths, sand traps, trees and a pond. Run off
sheet flows in an easterly direction over land to the pond. The pond discharges over flow
volumes easterly to combine with watershed B-5 and ultimately discharge to the main
wetland system of watershed analysis point B

Watershed B-13, £14.40 acres, is located along the western extent of Lowell road and
extends to the eastern existing property line of the subject property. The majority of this
watershed consists of woods and wetland areas. Portions of the northern abutter’'s
access driveway and roadway shoulders along Lowell Road are also included in the
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watershed. Run off sheet flows in a south westerly direction over land to wetlands
connected to Limit Brook and to the main wetland system of watershed analysis point B.

34 Proposed Runoff Discharges (See Appendix B for Calculations)

The proposed watershed analysis utilizes the same two discharge locations under the
existing conditions, A and B. The outer limits and overall area analyzed under the proposed
conditions is consistent with the existing conditions. Having consistent analysis of overall
areas and discharge locations between the existing and proposed conditions ensures the
model represents an accurate pre and post construction run off comparison.

In order to accurately model and route the various stormwater features the proposed
watersheds have been further delineated. Several of the existing watershed no longer
exist. The elimination of these watersheds is a result of the areas being significantly
altered requiring them to be combine with other watersheds. The proposed watersheds
area have been identified as follows;

e Watershed A

o A1-1, A1-2, A1-3, A1-4, A1-5, and A1-6. o Ab
o A2 o A6-1 and A6-2
o A3 o A8
o A4 o A11-1, A11-2 and A11-3
e \Watershed B
o B1-1and B1-2 o B-7
o B-2 o B-8
o B-3 o B-10
o B4 o B-11
o B-b o B-13
o B6-1, B6-2, B6-3, and B6-4
Watershed A

Watershed A1-1, £21.31 acres, includes the remaining area of existing watershed A. The
eastern most potion of the watershed was reduced and a seeded fill slope now occupies
a section of the area. Flows patterns in this watershed have been substantially maintained
as under existing conditions.
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Watershed A1-2, +22.71 acres, is located nearly entirely in the southern region of Lot A.
The watershed includes the south western section of Lot B building’s roof area, the
southern half of the western loading bay and truck court area, the secondary truck
entrance and guard shack, pedestrian walks, planted slopes and landscaped areas. Run
off from this watershed is collected by catchbasins or roof leaders and conveyed in a four
foot deep sumped catchbasin, closed pipe network. Water is discharged from the
collection network to a sediment forebay located in Infiltration basin A1-2. The stormwater
quality volume is treated, groundwater recharge provided, and flows attenuated before
discharging at a controlled rate through an outlet control structure. Flows discharge to an
existing 24 inch RCP pipe which outfalls directly to the Merrimack River through
watershed A1-1.

Watershed A1-3, £15.25 acres, is located entirely in the south easterly region of Lot A.
The watershed includes a south eastern region of the Lot A building’s roof area, the
southern half of the vehicular parking lot and main roadway, pedestrian walks, and
landscaped areas. Run off from this watershed is collected by catchbasins or roof leaders
and conveyed in a four foot deep sumped catchbasin, closed pipe network. Water is
discharged from the collection network to a sediment forebay located dry extended
detention basin with micro pool A1-3. The stormwater quality volume is treated, and flows
attenuated before discharging at a controlled rate through an outlet control structure.
Flows discharge to a closed pipe network and combine with controlled discharge flow
from infiltration basin A1-5. Further downstream, flows discharge over a preformed scour
hole into infiltration basin A1-2 where groundwater recharge is provided for the
watershed.

Watershed A1-4, +40.57 acres, is located on the property line shared by Lot B and Lot C.
On Lot C, the watershed includes roughly the western half of Lot C building’s roof area,
the western loading area and truck court, water tower, a section of the emergency access
road, planted slopes, pedestrian walk ways and landscaping. On Lot B, the watershed
includes roughly the eastern third of Lot B building’s roof area, the eastern loading area
and truck court, the secondary truck entrance and drive, a section of the main circulation
drive, a section of the emergency access road, planted slopes, pedestrian walk ways and
landscaping. Run of from the watershed is conveyed using two methods. The first is by
catchbasins or roof leaders and conveyed in a four foot deep sumped catchbasin, closed
pipe network where it is discharged to sediment forebay A1-4. The second is by direct
sheet flow from the both truck court areas. Run off is directed over shortened stone and
vegetative filter strips to a shallow sloped conveyance channel between the two truck
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courts. The channel conveys run off to sediment fore bay A1-4. Sediment forebay A1-4 is
sized to accommodate the 25% WQV pretreatment requirement and flow attenuation for
the watershed before discharging flows through an outlet control structure, over a
preformed scour pad to Infiltration Basin A1-2. Water Quality treatment, groundwater
recharge, and flow attenuation is provided in Infiltration basin A1-2.

Watershed A1-5, £13.12 acres, is located mostly in the norther region of Lot C. The
watershed includes roughly the northern half of Lot C building’s roof area, the northern
vehicular parking area, the northern car and truck access drive, pedestrian walk ways, and
landscaped areas. A portion of Lot B's main entrance drive and Lot A's secondary truck
access drive are also included in this watershed. Run off from this watershed is collected
by catchbasins or roof leaders and conveyed in a four foot deep sumped catchbasin,
closed pipe network. Water is discharged from the collection network to a sediment
forebays located in Infiltration basin A1-5. The stormwater quality volume is treated,
groundwater recharge provided, and flows attenuated before discharging at a controlled
rate through and outlet control structure. Flows discharge to a closed pipe network and
combine with controlled discharge flow from dry extended detention basin with micro
pool A1-3. Further downstream, flows discharge over a preformed scour hole into
infiltration basin A1-2.

Watershed A1-6, £7.21 acres, encompasses the entire right of way and portions of the
curb cuts to each lot along the cul-de-sac. The watershed includes Run off from this
watershed is collected by catchbasins and conveyed in a four foot deep sumped
catchbasin, closed pipe network. Conveyed water passes through a hydrodynamic unit
sized to treat the entirety of the water quality flow rate before continuing through a closed
pipe network below the entrance drive of Lot B and the to the rear of the western truck
court on Lot A. Having far exceed the minimum 25% pretreatment criteria for infiltration
basins, flows are discharge over a preformed scour pad into the bottom of Infiltration
basin A1-2 where groundwater recharge is provided for the watershed.

Watershed A-2, £0.43 acres, includes the remaining area of existing watershed A-2. The
southernmost area of the watershed has been reduced. Flows patterns in this watershed
have been substantially maintained as compared to the existing conditions.

Watershed A-3, £10.34 acres, includes the remaining area of existing watershed A-3. The
northernmost area of the watershed has been reduced. A large section of the planted
berm is included in this watershed. Flows patterns in this watershed have been
substantially maintained as compared to the existing conditions.
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Watershed A-4, +6.37 acres, includes the remaining area of existing watershed A-4. The
easternmost area of the watershed has been reduced and now contain a seeded fill slope.
Flows patterns in this watershed have been substantially maintained as compared to the
r existing conditions.

Watershed A-5, +3.30 acres, includes the remaining area of existing watershed A-5. The
easternmost area of the watershed has been reduced and now contain a seeded fill slope.
Flows patterns in this watershed have been substantially maintained as compared to the
existing conditions.

Watershed A6-1, +4.32 acres, includes the remaining area of existing watershed A-6. The
north eastern area of the watershed has been reduced and now contains the seeded fill
slope of Infiltration basin AB-2. Flows patterns in this watershed have been substantially
maintained as compared to the existing conditions.

Watershed A6-2, £29.90 acres, is located entirely in the north western region of Lot A.
The watershed includes the north western third of Lot A building’s roof area, the northern
loading bay and truck court areas, the northern half of the south truck court and loading
bays, main truck entrance an guard shack, truck turn around area, water tower, a portion
of the main truck entrance roadway, pedestrian paths, and landscaped areas. Run off from
this watershed is collected by catchbasins or roof leaders and conveyed in a four foot
deep sumped catchbasin, closed pipe network. Water is discharged from the collection
network to a sediment forebay located in Infiltration basin A6-2. The stormwater quality
volume is treated, groundwater recharge provided, and flows attenuated before
discharging at a controlled rate through and outlet control structure. Flows discharge over
a preformed scour hole and combine with watershed A6-1.

Watershed A-8, £1.75 acres, remains unaltered in the proposed condition with the
exception of planted meadow mix. Flows patterns in this watershed have been
substantially maintained as compared to the existing conditions.

Watershed A11-1, +5.66 acres, includes the remaining area of existing watershed A-11.
The eastern area of the watershed has been reduced and now contains the seeded fill
slope of Infiltration basin A11-2. Flows patterns in this watershed have been substantially
maintained as compared to the existing conditions.

Watershed A11-2, £41.65 acres, is located entirely in the western region of Lot B. The
watershed includes the south western two thirds of Lot B building’s roof area, the
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southern truck circulation road, a portion of the planted screening berm and emergency
access road, the western loading bays and truck court areas, main truck entrance an guard
shack, water tower, a portion of the main truck entrance roadway, The northern vehicular
parking lot, pedestrian paths, and landscaped areas. Run off from the berm and
emergency road way are conveyed through country drainage to catch basin inlets. The
majority of run off from this watershed is collected by catchbasins or roof leaders and
conveyed in a four foot deep sumped catchbasin, closed pipe network. Water is
discharged from the collection network to a sediment forebay located in Infiltration basin
A11-2. The stormwater quality volume is treated, groundwater recharge provided, and
flows attenuated before discharging at a controlled rate through and outlet control
structure. Flows discharge over a preformed scour hole and combine with watershed
A11-1.

Watershed A11-3, £3.46 acres, is located entirely in the south western region of Lot A.
The watershed includes portions of the emergency access road, planted slopes and
section of the planted berm. Run off from this watershed is collected in catchbasins and
conveyed in a four foot deep sumped catchbasin, closed pipe network. Water is
discharged from the collection network to a sediment forebay located in Infiltration basin
A11-3. The stormwater quality volume is treated, groundwater recharge provided, and
flows attenuated before discharging at a controlled rate through and outlet control
structure. Flows discharge over a preformed scour hole and combine with watershed
A11-1.

Watershed B

Watershed B1-1, +24.66 acres, includes the remaining area of existing watershed B-1.
The western most potion of the watershed was reduced. The secondary Lot A site access
road way spilt the main watershed in an east to west direction. All proposed impervious
run off is removed from the watershed. Where the roadway crosses the wetland and
unnamed stream, a 60 inch culvert crossing has been proposed to maintain ecological
and hydrologic connective as under existing conditions. The small portion to the north of
the Mercury Systems drive has also been reduced, removing impervious areas and
incorporating planted slopes. Flows patterns in this watershed have been substantially
maintained as under existing conditions.

Watershed B1-2, £15.90 acres, is located entirely in the northern region of Lot A. The
watershed includes a section of Lot A building’s roof area, the northern half of the
vehicular parking lot, the north half of the main circulation road, majority of the secondary
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access roadway and truck entrance, pedestrian walkways, and landscaped areas. Run off
from this watershed is collected by catchbasins or roof leaders and conveyed in a four
foot deep sumped catchbasin, closed pipe network. Water is discharged from the
collection network to a sediment forebay located in Infiltration basin B1-2. The stormwater
quality volume is treated, groundwater recharge provided, and flows attenuated before
discharging at a controlled rate through and outlet control structure. Flows discharge over
a preformed scour hole and combine with watershed B1-1.

Watershed B-2, +6.05 acres, includes the remaining area of existing watershed B-2. The
western most potion of the watershed was reduced and a seeded fill slope now occupies
a section of the area. Flow patterns in this watershed have been substantially maintained
as compared to the existing conditions.

Watershed B-3, +13.76 acres, includes the remaining area of existing watershed B-3. The
western and southern most potion of the watershed has been reduced and a seeded fill
slope and retaining wall now occupy a section of the area. Flow patterns in this watershed
have been substantially maintained as compared to the existing conditions.

Watershed B-4, +28.16 acres, includes the remaining area of existing watershed B-4. The
watershed has been split by the main access drive. All proposed impervious run off is
removed from the watershed. Seeded side slopes and drainage features are now included
in the watershed. Flow patterns in this watershed have been substantially maintained as
compared to the existing conditions.

Watershed B-5, £17.53 acres, includes the remaining area of existing watershed B-5. The
watershed has been split by the main access drive. All proposed impervious run off is
removed from the watershed. Seeded side slopes and drainage features are now included
in the watershed. Where the main access road crossed the wetland, an 18 inch diameter
pipe has been installed to maintain ecological and hydrologic connectivity as under
existing conditions. Flow patterns in this watershed have been substantially maintained
as compared to the existing conditions.

Watershed B6-1, £9.19 acres, includes the remaining area of existing watershed B-6. The
western region of the watershed has been reduced and now includes planted slopes and
a portion of the emergency access road. Flow patterns in this watershed have been
substantially maintained as compared to the existing conditions.
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Watershed B6-2, +6.19 acres, is located entirely in the central region of Lot C. The
watershed includes majority of the Lot C main roadway, a segment of the emergency
access road, a conveyance swale, planted slopes and landscaped areas. Run off from the
emergency road and southern portion of the Lot C main road way is collected through
curb leak off to a grass swale. The swale discharges to a sediment foreboay located in
infiltration basin B6-2. Run off is also collected by catchbasins and conveyed in a four foot
deep sumped catchbasin, closed pipe network before being discharged from the
collection network to a sediment forebay located in Infiltration basin B6-2. The stormwater
quality volume is treated, groundwater recharge provided, and flows attenuated before
discharging at a controlled rate through and outlet control structure. Flows discharge over
a preformed scour hole and combine with watershed B6-1.

Watershed B6-3, £3.93 acres, is located entirely in the central region of Lot C. The
watershed includes the northern half of eastern loading area, truck court and truck
entrance drive. Run off from this watershed is collected by catchbasins and conveyed in
a four foot deep sumped catchbasin, closed pipe network. Water is discharged from the
collection network to sediment forebay B6-3. Sediment forebay B6-3 is sized to
accommodate the 25% WQV pretreatment requirement and flow attenuation for the
watershed before discharging flows through an outlet control structure, combining with
flows from sediment forebay B6-4, and passes over a preformed scour pad to Infiltration
Basin B6-2. Water Quality treatment, groundwater recharge, and flow attenuation is
provided in Infiltration basin B6-2.

Watershed B6-4, £9.56 acres, is located entirely in the central region of Lot C. The
watershed includes the southern half of eastern loading area, truck court and truck
entrance drive, a small portion of Lot C building’s roof area, the southern vehicular parking
lot, southern section of the main roadway, pedestrian walk ways, a segment of the
emergency access road, seeded slopes and landscaped areas. Run off from this
watershed is collected by catchbasins or roof leaders and conveyed in a four foot deep
sumped catchbasin, closed pipe network. Water is discharged from the collection
network to sediment forebay B6-4. Sediment forebay B6-3 is sized to accommodate the
25% WQV pretreatment requirement and flow attenuation for the watershed before
discharging flows through an outlet control structure, combining with flows from
sediment forebay B6-3, and passes over a preformed scour pad to Infiltration Basin B6-2.
Water Quality treatment, groundwater recharge, and flow attenuation is provided in
Infiltration basin B6-2.
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Watershed B-7, +7.77 acres, includes the remaining area of existing watershed B-7. The
western most potion of the watershed was reduced and a seeded fill slope now occupies
a section of the area. Flow patterns in this watershed have been substantially maintained
as compared to the existing conditions.

Watershed B-8, +2.42 acres, includes the remaining area of existing watershed B-8. The
western most potion of the watershed was reduced and a seeded fill slope now occupies
a section of the area. The existing pond was left majority in tacked. Flow patterns in this
watershed have been substantially maintained as compared to the existing conditions.

Watershed B-10, £0.83 acres, includes the remaining area of existing watershed B-10.
The southernmost potion of the watershed was reduced. Flow patterns in this watershed
have been substantially maintained as compared to the existing conditions.

Watershed B-11, +0.95 acres, includes the remaining area of existing watershed B-11.
The southernmost potion of the watershed was reduced. Flow patterns in this watershed
have been substantially maintained as compared to the existing conditions.

Watershed B-13, £13.39 acres, includes the remaining area of existing watershed B-13.
The southernmost potion of the watershed was reduced. Flow patterns in this watershed
have been substantially maintained as compared to the existing conditions.

In the above described watershed, the impervious areas have increased from the existing
to the proposed condition. Impervious area were strategically place as far from sensitive
areas as discussed under the LID practices section. The vast majority of proposed
impervious area will be captured and treated at a very high level as described in the
section below. The existing impervious area is roughly £11.59 aces (£504,860 sf). In the
proposed condition, the impervious coverage is £147.14 aces (+6,409,418 sf). The
development will result in a net increase of +135.55aces (£5,904,558 sf) of impervious
area.

3.5 Existing vs. Proposed Discharge Comparison

The proposed stormwater management plan, discussed in this report, results in a net
reduction of peak offsite flows from watershed A and B. While the impervious area on
site will increase, stormwater BMPs have been sized to not only meet but exceed the
current regulations for stormwater treatment, flow attenuation and groundwater recharge
requirements. Stormwater treatment will be discussed later on in this report.
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Table 2 provides a comparison of the peak run off rates from the pre development state
to the post development state. Flow comparison is provided for the 2, 10, 25, and 50 year
storm events and the percentage reduction in flow is listed for each instance.

Table 2: Peak Flow Runoff Rate Comparison (cubic-feet per second)

2-year 10-year 25-year 50-year
Pre 29.03 121.42 206.34 297.64
A Post 10.70 68.90 120.91 159.03
Delta -63.14% -43.25% -41.40% -46.57%
Pre 55.48 228.29 363.62 471.49
B Post 42.54 153.89 238.11 305.32
Delta -23.32% -32.59% -34.52% -35.24%

Table 3 provides a comparison of the volume run off conditions in the same manner as
the peak run off Table 2 above. While it is an accepted practice for volume run off to
increase while matching or reducing peak flow attenuation, the 2 year storm volume is a
critical measure to ensure appropriate channel protection (CP). As seen in Table 3
below, the post development 2 year storm event volumes do not exceed pre
development volume. Therefore, the downstream channel protection criteria has been
met for the site discharge.

Table 3: Runoff Volume Comparison (cubic-feet)

2-year 10-year 25-year 50-year
Pre 206,897 671,093 1,032,534 1,321,637
A Post 191,280 1,023,531 1,660,156 2,174,718
Delta -7.55% 52.52% 60.78% 64.55%
Pre 347,795 1,014,200 1,524,585 1,931,473
B Post 230,040 747,601 1,157,504 1,494,637
Delta -33.86% -26.29% -24.08% -22.62%

3.6

Stormwater Management

The stormwater management system described in this reports meets or exceeds the
applicable regulatory criteria. Site layout, stormwater management features, BMPs and
watershed layout and LID practices have been carefully designed to provide an

Page 24 of 38

LANGAN



Stormwater Management Report May 2020
Hudson Logistic Center

Lowell Road Hudson, New Hampshire

Langan Project No.: 151010101

environmentally sensitive and sustainable stormwater treatment train. The major aspects
of these design will be discussed in this section.

The Low impact development (LID) practices used to in this design include minimized
disturbance areas, minimized impervious areas, flow path practices, preservation of
infiltratable soils, preservation of natural depression areas, and natural vegetation
preservation.

Minimize Disturbance Areas

The site layout was chosen to incorporate multiple, large foot print developments while
avoiding sensitive areas and limiting over all disturbance to areas such as wetlands and
the shoreline protection buffer. Roadways, building pads, parking lots, truck courts,
circulation routes and other impervious areas have been placed entirely out side of the
shoreline protection buffer. Rather than place impervious aspects of the site layout with
in sensitive areas the layouts were condensed. Shared, pervious treatment BMPs where
designed and located in the buffer zone. Creating shared BMPs for the development
allowed the removal of large foot print, lot specific BMPs in none sensitive areas,
condensing the limits of disturbance and negative impacts to sensitive zones. Combined,
shared treatment features allow for a larger volume to be treated over a smaller footprint
and provided the opportunity to condense impervious surfaces to the center of the site
and outside of the sensitive areas to a greater degree.

The improvements that have been incorporated in to the shore line buffer are pervious,
seeded, stormwater treatment BMPs and shallow sloping embankments. This will allow
any direct run off in the buffer to filter through large swaths of vegetation before entering
the Merrimack River and for natural habitat growth within the buffer zone, including within
the proposed treatment BMPs. Disturbance with in the buffer is located in areas that limit
effects on natural vegetation growth close the river such as wooded areas and vegetation
not previously maintained for the existing golf course.

Impervious placement of site features and disturbance to wetland buffers were avoided
as much as practical. Direct wetland impacts are necessary to construct the development.
Roadway layout and wetland crossings were located in the least intrusive locations while
maintaining ecological and hydrologic connectivity, allowing for flows for designed storms
to operate as under existing conditions. The direct wetland impacts were reduced as
much as possible through the use of several retaining walls and steeper tie-in slopes.
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Wetlands that have been filled in the location of the main building are considered of a
lesser quality, all high quality wetlands were a priority in the site layout design.

Minimize Impervious Areas

Impervious areas were minimized as much as possible through reduced roadway width
and pedestrian areas while incorporating many landscaped island and grassy areas to
break up large impervious surfaces. Disconnected impervious areas do not lend
themselves well to a development of this magnitude and its location in close proximity to
wetlands and buffer areas. To ensure high levels of treatment, as much run off from
impervious areas as practical is being captured and treated beyond the required volume.
In many situations, run off will receive double the required treatment, passing through
multiple BMPs. To further provided elevated treatment, roof run off will be treated the
same as other impervious areas receiving full pretreatment before entering BMPs.

Flow Path Practices

Flow paths are ultimately directed to the same discharge locations as under the existing
conditions. Run off from impervious areas are mainly captured by closed pipe, 4 foot deep
sump networks before discharging to the treatment BMPs for the watershed. The
western loading area and truck court of Lot C and the eastern loading area and truck court
of Lot B sheet flow over a reduced width stone and vegetated filter strip to a channelized
forebay rather than utilizing a traditional closed pipe network. This allows for some
sediment and pollutant removal as it flows over the filter strips and down the channel.

Between the south easterly access drive and the emergency access road on Lot C, a
grass swale will provide country drainage, via curb leak off, to a sediment forebay. To the
south of Lot B between the proposed security fence and the bottom of the berm, a
second grass channel is proposed to provide country drainage to catch basin locations.
These swales will allow for filtration of flows that otherwise would not be provided.

While these site features do provide some level of water quality improvement and
pollutant removal, they have not been fully designed per the NHDES Stormwater Manual
and therefore, no treatment credit has been taken in the stormwater design calculations.
The swales have been sized to convey the appropriate drainage flows for the design storm
but will not be designed to provide WQV.
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Preservation of Infiltrative Soils

Based on previously collected data, the soils on site have a relatively low capacity for
infiltration. While the infiltration rate is low, measures were taken to provide protection to
existing areas of infiltration. As previously discussed, the main impervious portions of the
proposed condition are located in the center of the site, away from setback areas and
wetlands. The center of the site is also the highest topographical location on the site
under existing conditions. Currently, this directs run off to the east and west. Along the
eastern side, wetlands occupy the low lying areas. To the west, many shallow ponding
areas and depressions exist due to the rolling topography of the existing golf course. In
the proposed condition, those topographic features will be left as is and a meadow mix
planted. This will maintain the infiltrative capacity of undisturbed areas while locating
majority of the site on the existing high points that currently deflect run off rather than
infiltrate.

Areas that are proposed as infiltration basins have been call out in the soil erosion and
sediment control phasing plans to be protected. They will be protected from construction
activities and compaction. If construction run off is directed towards the basins, the
temporary bottoms are to be constructed feet above the finished proposed infiltration
basin floors so that all fines and potentially infiltration limiting materials that have
accumulated will be dug out and clean soils exposed before planting and final stabilization.

Preservation of Naturally Depressed Areas,

Existing low points and depressions have been preserved in much the same manner as
discussed above in the preservation of infiltrative soils sections. In addition to maintaining
depressed topography in undisturbed locations, proposed BMP locations were sited to
utilize natural depression and depression created from proposed roadway and site feature
layouts. Infiltration basins A6-2 and A11-2 are placed in existing depressions where run
off natural flows to. Exterior berms are proposed to be shaped and raised minimally to
create a much deeper internal ponding areas without creating massive, newly formed
outer embankments. Infiltration basin A1-2 is in a full cut condition and will utilize natural
embankments of untouched soils and vegetation on the exterior. Infiltration basins B1-2
and B6-2 incorporate the tie in slopes of adjacent roadways and are located in current
topographically depressed areas. Discharge locations from ponds where sited to daylight
in low depressed areas with shallow slopes to provide as much over land, low flow before
reaching the final discharge locations.
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Where possible, existing ponds or golf course water hazards were maintained.
Specifically, the water hazard pond to the north east corner of the site in watershed B-2,
the pond in the south east corner of Lot C to the rear of the emergency access road in
watershed B-8 and the depressed area to the south west corner of the site in watershed
A-5.

Natural Vegetation Preservation

Throughout the site layout and grading feature design, natural vegetation was avoid as
much as possible. As discussed in the Minimize Disturbance Areas sections, the wetlands
and buffer areas, including associate vegetation in those areas were avoid as much as
possible. Beyond that, all screening vegetation along the southern boarder will be
maintained rather than impacted by the berm materials. Roughly a 50 foot wide strip of
wooded areas will be maintained in this area. \Where disturbance for the development is
not necessary, natural vegetation such as trees and underlying growth will remain.
Fairways and maintained grasses for golf course use will be replaced with a specifically
designed meadow mix.

While the "Draft Chapter 290 of the Town of Hudson Zoning Ordinance” has not yet been
adapted, the applicant has chosen to meet to the increased stormwater management
standards outlined in that document.

3.7 Stormwater Treatment Measures

The proposed development includes many forms of stormwater treatment. This section
will discuss how the proposed stormwater management system satisfies the treatment
and groundwater recharge requirements of the governing authorities.

The Town of Hudson is currently in the processes of adopting more stringent stormwater
treatment and management regulation to be in line with the New Hampshire Department
of Environmental Services. While the revised regulations have not yet been adopted, the
applicant has chosen to meet or exceed these more stringent regulations to ensure the
proposed development will be consistent with the future growth and planning of the
Town of Hudson. The applicant has received a Draft copy of the newly proposed Chapter
290 of the Town of Hudson Zoning Ordinance which states the following for new
developments:
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(1) New Development: In addition to the Basic Stormwater Management Standards in Part A of
this section, new development projects that will disturb 40,000 square feet or more shall also
meet one of the following enhanced stormwater management requirements in accordance
with EPA’s MS4 Stormwater Permit requirements:

(@) Incorporate stormwater treatment BMPs into the project design that are
designed to retain the Water Quality Volume generated from the total post-
construction impervious area to the maximum extent practicable and
calculated in accordance with N.H. Code Admin. R. Part Env-Wqg 1504.10.,

OR

(b) Incorporate stormwater treatment BMPs designed to remove 80% of the
average annual Total Suspended Solids (TSS) load and 50%? of the average
annual Total Phosphorus (TP) load generated from the total post-
construction impervious area to the maximum extent practicable.

The proposed design will not only satisfy criteria 1(a) by sizing BMPs to treat water quality
volumes from the total post-construction impervious areas to the maximum extent
practicable calculated using the NHDES BMP worksheets but incorporates specific BMPs
to remove in excess of 80% TSS removal and target phosphorous and nutrient removal.

In-ground Infiltration Basins

The main water quality, pollutant removal and groundwater recharge treatment is
provided through several infiltration basin BMPs. All Infiltration basins conform to the New
Hampshire Stormwater Manual criteria. Each basin has been designed to contain the 50
year storm with a minim of 1 foot of free board, maintain a minimum of 3 feet of
separation from the bottom of the pond to the seasonal high groundwater table, provide
a minimum of 25% pretreatment of the full water quality volume, a maximum of 4:1 side
slopes, and incorporates access locations for maintenance. These basins are equipped
with outlet control structures designed to retain, at a minimum, the required WQV below
the lowest orifice. As a back-up measure, either a dry well or an underdrain system is
incorporated to ensure the basins will not remain wet if infiltration rates fail in the distance
future. Sediment forebays within the Infiltration basin have been excluded from the total
retention capacity, infiltration rates, drawdown time, groundwater recharge and total
water quality calculations. The forebays have also been sized to accommodate a minimum
of 26% of the total WQV including the roof areas which are allowed to bypass forebays
according to the New Hampshire Stormwater Manual.
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The design infiltration rate of these basins in 1.5 inches per hour. Field measured rates
from historic information ranged between 3 and 29 inches per hour. The applied factor of
safety allows for a conservative approach to the basin sizing.

Dry Extended Detention Basin with Micropool

Watershed A1-3 is limited by a high ground water table. To accommodate this, dry
extended detention basin with micro pool A1-3 was designed roughly 1 foot above
groundwater. The pond is designed to accommodate the 50 year storm volume with a
minimum of 1 foot of freeboard. The sediment forebay far exceeds the required 10%
capacity of the BMP and includes roof area that is allowed to bypass the forebay. The
forebay is excluded form WQv and storage capacity calculations. The micro pool has
been designed to accommodate roughly 10% of the total WQV and 5% of the larger
pool. A low flow, 4 inch outlet orifice with trash rack is placed at the same elevation of
the larger pool bottom to ensure the basin fully drains. Sediment Forebays

Designated sediment forebays A1-4, B6-3 and B6-4 have been sized to accommodate a
minimum of 256% of the calculated WQyv, for the respective watershed, below the lowest
orifice in the outlet control structure. A minimum of 1 foot of free board has been provided
above the 50 year storm ponding elevation. Each of these features are proposed above
the water table. While some benefit is expected, no WQv, GRyv, or pollutant removal credit
has been taken for these features. All water treatment for these watersheds are
accounted for in oversized Infiltration basins that they directly discharge pretreated run
off to.

Hydrodynamic Separator (Proprietary Flow-through Structure)

The hydro dynamic unit placed to treat the entire WQF for the right of way watershed A1-
6 will achieve a TSS removal rate of 80% to OK-110 particle size. This far exceed the
minimum pretreatment rate of 25% before discharging to a downstream, shared,
infiltration basin to provide additional water quality treatment, flow attenuation, pollutant
removal, and groundwater recharge.

Filter Strips and Grass Swales (Conveyance Swale)

While some filtering and treatment is expected, the filter strips and grass swales located
on Lots B and C are not designed in full compliance with the New Hampshire stormwater
manual and will not be included in calculations for stormwater treatment. These features
have been designed to safely convey the design storm.

Page 30 of 38 LANEAN



May 2020

Stormwater Management Report

Hudson Logistic Center
Lowell Road Hudson, New Hampshire

Langan Project No.: 151010101

Preformed Scour Holes (Permanente Outlet Protection)

Rip Rap lined, preformed sour holes will be placed at all proposed pipe outfall locations
on site, including outlet locations to treatment features and final site discharge locations
with the exception of pipes installed within wetland system which provide ecological and
hydrological connectivity. The preformed scour holes are sized based on pipe diameter
and to the specifications outlined in the detail shown below taken from Volume 2 of the

New Hampshire Stormwater Manual.

ExamprLE DESIGNS
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4 Foot Deep Sump Catch Basin

All catch basin structures will include a 4 foot deep sump. This allows for the sediment of
Captured

suspended particulates has the run off flows to the discharge locations.
materials in the sump locations can be removed by vacuuming, avoiding degradation of

downstream treatment features. While the conveyance systems do not meet all the
criteria set forth in the New Hampshire Stormwater Manual for true deep sump catch
basins, some treatment is expect. No water treatment has been taken credit for in the

LANGAN
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Street Sweeping

A street sweeping schedule has been developed, in line with the New Hampshire
Stormwater Manual design criteria, as part of the long term maintenance and operations
plans for the site.

Snow and Ice Management

A snow and ice management plan has been developed, in line with the New Hampshire
Stormwater Manual design criteria, as part of the long term maintenance and operations
plans for the site.

Table 4 shown below, depicts each treatment feature in the proposed condition. The table
displays the type of feature, TSS removal rate, associated watershed, the required and
provided water quality volume associated with the watershed, the required and provided
pretreatment volume of the feature and the groundwater recharge volume provided by
the feature. Some features do not provide water quality volume or groundwater recharge.
Other features on site have been oversized to accommodate the required volumes for
the site as a whole.

Table 5 depicts a condensed summary of the water quality volume and groundwater
recharge volumes required and provided for the site as a whole. The water quality volume
has been separated into different tiers of TSS removal treatment. The proposed
management system treats a substantially larger volume than required at the higher TSS
removal rate of 90% then required under the soon to be adopted stormwater ordinance.

While the proposed design meets and exceeds the required treatment rates for the
project as a whole and does not need to target nutrient and phosphorous removal,
infiltration basins have a removal rate of 60% for nutrients and 65% for phosphorous.

Groundwater recharge volume for the site as a whole has been provided several times
over the minimum requirement.
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Table 4: BMP Sizing Summary

BMP Sizing Summary Chart
(CF Unless otherwise noted)
TSS Watershed WQv waQv Pre-treatment | Pre-treatment GRv
Stormwater Feature| Removal (Required) | (Provided) | (Required) (Provided) (Provided)
Infiltration Basin| 90% Al-2 46,593 251,423 11,648 12,114 251,423
Dry Ext. Det. Pond w/ Micro Pool| TBD Al1-3 38,607 143,256 3,861 11,500 -
Sediment Forebay| TBD Al-4 99,918 - 24,980 31,389 -
Infiltration Basin| 90% Al-5 32,144 57,995 8,036 11,544 57,995
Sediment Forebay A1-5A - - 545 3,480 -
Sediment Forebay A1-5B - - 7,493 8,064 -
Hydrodynamic Unit| 80% Al-6 4.697 CFS | 8.82CFS - - -
or or
16,533 30,000 -

Infiltration Basinl 90% A6-2 82,103 161,989 20,526 21,812 161,989
Infiltration Basin| 90% Al11-2 109,751 151,585 27,438 29,250 151,585
Infiltration Basin| 90% Al1-3 2,098 12,205 525 886 12,205
Infiltration Basin| 90% B1-2 40,685 97,159 10,171 13,380 97,159
Sediment Forebay| TBD B1-2A - - 1,381 3,480 -
Sediment Forebay| TBD B1-2B - - 8,842 9,900 -
Infiltration Basin| 90% B6-2 9,520 63,409 2,380 4,694 63,409
Sediment Forebay| TBD B6-2A - - 818 3,222 -
Sediment Forebay| TBD B6-2B - - 1,562 1,472 -
Sediment Forebay| TBD B6-3 11,560 - 2,890 2,991 -
Sediment Forebay| TBD B6-4 24,245 - 6,061 6,779 -

Table 5: Water Quality Volume and Groundwater Recharge Volume Summary

Water Quality Volume &
Groundwater Recharge Compliance (CF)

Wav In Excess
of Required
Required 513,757
90% TSS Provided 795,765 282,008
80% TSS Provided 30,000 30,000
TBD% TSS Dry Ext. Det. 143,256 143,256
GRv
Required 130,733
Total Provided | 795765 [ 665,032
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Groundwater elevation, depth to bedrock, and infiltration rates are based on the report
titled “Preliminary Geotechnical Engineering Study, River Place, Hudson, New
Hampshire” dated May 2006 and performed by GZA GeoEnviromental, Inc. This
document can be found as an appendix to this report. Finding are based off of
approximately 20 boring and 22 test pit locations spread throughout the entire property.

Groundwater was found to vary greatly with shallow seasonal high water elevations in
the eastern region of the site near the major wetland systems and at relatively deep
elevations along the western property line next to the Merrimack River.

Bedrock was encountered in 9 of the total boring and test pit locations. It was found to
be relatively deep. It is not expected to have major impacts on the stormwater
management design.

Infiltration rates were acquired from three boring location converted into monitoring wells.
The three borings were space over the site to estimate levels of soil permeability for the
site as a whole. Permeability rates were found to be 3.4, 3.4, and 29.8 inches per hour.
To remain conservative in the design, the lowest observed rate was reduced by
approximately half. A design infiltration rate of 1.5 inches per hours was used in all
infiltration basins.

While this preliminary geotechnical engineering report does provide enough data to begin
major site design and the permitting process, additional information is required to ensure
the expected operation and compliance with design criteria set forth in this report. An
additional geotechnical investigation will be underway in the near further to confirm the
findings of this report and to collect more detailed information of the site characteristics.
In addition to a more robust and complete geotechnical study, infiltration feasibility
reports, in line with the New Hampshire Stormwater Manual, will be developed during
construction. Many of the infiltration basins are located relatively deep below existing
grade. Mass earthwork efforts during construction will allow access to the appropriate
elevation for testing. Based on the preliminary geotechnical data and the conservative
approach take toward the design of the stormwater management system, this office is
confident the current design will be closely maintained with the additional data to be
collected.

The receiving waters of run off from this site are not classified as impaired waterways.
Limit Brook in the southeastern region of the site and the unnamed stream to the north
eastern, Assessment Unit ID NHRIV700061206-23 and NHRIV700061206-13 respectively
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of the New Hampshire's watershed report cards, are not classified as impaired
waterways and convey water over a short distance directly to the Merrimack River. The
Merrimack River, Assessment Unit ID NHRIV700061206-24 of the New Hampshire's
watershed report cards, is listed under the Surface Water Impairments 2016 with 1 Mile
Buffer” layer of the New Hampshire GIS database. Impairments listed as related to
stormwater are Aluminum, Chlorophyll-a, and Escherichia coli. The specific BMPs chosen
for this site include nutrient removal benefits and will help to protect against downstream
receiving water pollutants.

4.0 STORM DRAINAGE COLLECTION SYSTEM DESIGN (SEE APPENDIX D FOR
CALCULATIONS)

4.1 Design Criteria

The proposed subsurface storm drainage collection system is designed to convey the
25 -year design storm event to the discharge locations while maintaining an HGL below
the proposed grade. This is in accordance with the Town of Hudson Engineering
Department Engineering Guidelines & Typical Details.

4.2 Design Methodology

The storm drainage system was analyzed using the Rational Method for estimating runoff
for a 2b-year design storm event. The site was divided into subareas, each contributing
runoff to an individual catch basin, inlet or roof drain. A value for area, time of
concentration, and runoff coefficient was calculated for each contributing subarea.

Values of time of concentration were chosen based on land cover and flow path slope
from the hydraulically most distant point in the subarea to the appropriate inlet. The
average runoff coefficient, which is the ratio of peak runoff rate to the average rainfall rate
for the period known as the time of concentration, was chosen using the following values:

CONDITION C
Grass/Landscaping 0.30
Paved/Impervious 0.90

Rainfall intensities were taken from the intensity-duration-frequency curve for Hudson,
New Hampshire as presented in National Weather Service (NOAA) Precipitation
Frequency Data Server (PFDS). Storm drainage pipes were then sized based on
calculated flows using Manning's Equation and were verified by solving for the hydraulic
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grade line. Starting hydraulic grade lines for the pipe networks were set to the calculated
maximum water elevations in the respective ponds for the 25-year-design storm event
creating a conservative tail water condition.

4.3 Storm Drainage Collection Summary

The runoff from the development will be collected using a conventional roof drain, 4 foot
deep sump catch basin, and manhole system. In cases of large storm events where
overtopping occurs along the collection system, all flooding is directed away from
buildings and critical areas to designated stormwater attenuation features or safely
conveyed offsite via overland flow.

Run off from the right of way has been analysis in a similar fashion. Calculations for pipe
runs and sixing can be found at end of Appendix D for the right of way. Please refer to
the subdivision design set entitled “Hudson Logistic Center prepared for Langan” dated
21 April, 202 by Hayner and Swanson, Inc.

5.0 OFF-SITE ANALYSIS

As discussed above, the site is located in the sub-watershed Limit Brook — Merrimack
River. After treatment and attenuation, analysis point B enters either the unnamed stream
or Limit Brook and is conveyed over a short distance before discharging directly to the
Merrimack River. After treatment and attenuation, analysis point A discharges directly to
the Merrimack River. The Merrimack River continues in a southerly direction for roughly
three quarters of a mile before crossing the New Hampshire Massachusetts boarder.

Run off will be treated from the vast majority of proposed imperious surfaces before
reaching the final discharge locations. Through the above described treatment method,
downstream receiving waters are well protected. Sedimentation and erosion are
mitigated through TSS removal in BMPs and attenuated flows matching or reducing peak
flows from the existing condition. All discharge locations are directed over preformed
scour holes to further dissipate flow velocities. Shallow slopes have been designed to
ensure that erodible soils on site will not run off of planted slopes. The water quality
provided by the proposed system is well in excess of the soon to be adopted Town of
Hudson stormwater ordinance and BMPs have been specifically selected to target
nutrient and phosphorus removal.

Should a spill occur on site at one of the facilities, the operations and maintenance manual
addresses the method to safely clean and disposes of any harmful materials. If a spill
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occurs within the right of way and goes unnoticed, the runoff will pass through a
hydrodynamic unit rated for separation and storage of oils and other floatable debris. The
hydrodynamic unit will be cleaned out according to the manufacture’s operation and
maintenance procedure and materials disposed of in a proper manner at that point.

The receiving waters will have the capacity to handle run off for the post development
condition. All post construction peak flow rate have been reduced which will lessen the
needed capacity of the receiving waters during high run off periods. Analysis point B
reduces volume for all design storm which will reduce the need for capacity of the
receiving water at all times. Increased volumes discharge directly to the Merrimack River
are insignificant to the overall capacity of the river and will not affect the current state.

6.0 CONCLUSION

The proposed stormwater management system has been designed in accordance with
the Town of Hudson current and soon to be adopted requirements, the New Hampshire
Stormwater Manual, and the New Hampshire Department of Environmental Services. The
system incorporates elevated levels of stormwater quality, maintains or decreases the
existing peak rate of runoff for all storm events analyzed, and provides above the required
groundwater recharge volumes.

It is the opinion of this office and the findings of this report that the proposed stormwater
management system, as designed, will effectively manage quality and quantity of
stormwater runoff for the proposed development.
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. Regulatory Floodway
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Notes:

. Future Conditions 1% Annual Chance Flood Hazard ;.

. Area with Reduced Risk Due to Levee

Basemap provided by FEMA, Panels 33011C0656D and 25017C0108E,
Dated September 25, 2009 and June 4, 2010.
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Soil Type

AgA - Agawam fine sandy loam, 0 to 3 percent slopes

AgB - Agawam fine sandy loam, 3 to 8 percent slopes

BoA - Borohemists, nearly level

CaB - Canton fine sandy loam, 0 to 8 percent slopes

CmB - Canton fine sandy loam, 0 to 8 percent slopes, very stony
CmC - Canton fine sandy loam, 8 to 15 percent slopes, very stony
CmbD - Canton fine sandy loam, 15 to 25 percent slopes, very stony
CoC - Canton-Urban land complex, 3 to 15 percent slopes

CtD - Chatfield-Hollis-Rock outcrop complex, 15 to 35 percent slopes
Cu - Swansea mucky peat, 0 to 2 percent slopes

DeA - Deerfield loamy fine sand, 0 to 3 percent slopes

DeB - Deerfield loamy fine sand, 3 to 8 percent slopes

EENREEECORCONEO

Dp - Dumps

HsA - Hinckley loamy sand, 0 to 3 percent slopes

MoB - Montauk fine sandy loam, 3 to 8 percent slopes
MtB - Montauk fine sandy loam, O to 8 percent slopes, very stony
NnA - Ninigret fine sandy loam, 0 to 3 percent slopes
Om - Occum fine sandy loam, high bottom

PiA - Pipestone loamy sand, 0 to 3 percent slopes

Pr - Pits, gravel

Pu - Pootatuck fine sandy loam

RbA - Ridgebury fine sandy loam, 0 to 3 percent slopes
Rp - Rippowam fine sandy loam

Sn - Saugatuck loamy sand

So - Scarboro mucky fine sandy loam, 0 to 3 percent slopes

EONEER T NEEEN

Sr - Scarboro stony mucky loamy sand

SsB - Scituate fine sandy loam, 3 to 8 percent slopes
Su - Suncook loamy fine sand

UdA - Udipsamments, nearly level

Ur - Urban land

W - Water (less than 40 acres)

WAdA - Windsor loamy sand, 0 to 3 percent slopes
WdB - Windsor loamy sand, 3 to 8 percent slopes
WdC - Windsor loamy sand, 8 to 15 percent slopes
WdD - Windsor loamy sand, 15 to 35 percent slopes
WnC - Windsor-Urban land complex, 3 to 15 percent slopes

WoB - Woodbridge fine sandy loam, 3 to 8 percent slopes p

Notes: . ) 1,200 0 1,200
Soils data downloaded from the USDA Soil Survey Geographic (SSURGO)
database on 3/25/2020. SCALE IN FEET
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