STATE OF NEW HAMPSHIRE
INTER-DEPARTMENT COMMUNICATION

FROM: Joshua Brown
Wetlands Program Analyst

SUBJECT Dredge & Fill Application
Andover, 40392

DATE: May 3, 2024
AT (OFFICE): Department of
Transportation

Bureau of
Environment

TO Karl Benedict, Public Works Permitting Officer
New Hampshire Wetlands Bureau
29 Hazen Drive, P.O. Box 95
Concord, NH 03302-0095

Forwarded herewith is the application package prepared by NH DOT Bureau of Bridge Design for
the subject major impact project. The proposed project involves the replacement of the existing bridge
(Bridge No. 143/077) that carries US Route 4 over the Blackwater River in the Town of Andover. Proposed
work includes the replacement of the existing 70-foot span bridge with a 104-foot span bridge (100.5-foot
clear span). The new abutments will be constructed behind the existing abutments. The bridge will be
widened 8 feet and approximately 500 feet of roadway widening will occur at each end of the bridge. The
roadway will also be raised 4.5 feet near the bridge. In addition, an existing farm access driveway will be
relocated further west and a stormwater treatment swale is proposed in the northwest bridge quadrant.

This project was reviewed at the Natural Resource Agency Coordination Meeting on April 17, 2019 &
January 17, 2024. A copy of the minutes has been included with this application package. A copy of this
application and plans can be accessed on the Departments website via the following link:
https://www.dot.nh.gov/projects-plans-and-programs/programs/environmental-management-system/project-
management-section-0.

NHDOT anticipates and request that this project be reviewed and permitted by the Army Corp of
Engineers through the State Programmatic General Permit process. A copy of the application has been
sent to the Army Corp of Engineers.

Mitigation was determined to be required as the proposed permanent impacts are over 200 linear
feet and impacts floodplain wetlands, which are a Priority Resource Area (PRA).

The lead people to contact for this project are Jason Tremblay, Bureau of Bridge Design (271-
2731or jason.a.tremblay@dot.nh.gov) or Andrew O’Sullivan, Wetlands Program Manager, Bureau of
Environment (271-3226 or Andrew.O’Sullivan@dot.nh.gov).

A payment voucher has been processed for this application (Voucher #755351) in the amount of
$4,280.00.

If and when this application meets with the approval of the Bureau, please send the permit directly to
Andrew O’Sullivan, Wetlands Program Manager, Bureau of Environment.

JRB;

cc:

BOE Original Jeanie Brochi, US Environmental Protection Agency (via
Town of Andover (4 copies via certified mail) electronic notification)

Mike Dionne & Kevin Newton, NH Fish & Game (via Michael Hicks & Rick Kristoff, US Army Corp of Engineers
electronic notification) (via electronic notification)

Maria Tur, US Fish & Wildlife (via electronic notification) Kevin Nyhan, BOE (via electronic notification)

S:\Environment\PROJECTS\ANDOVERW40392\Wetlands\Final Wetlands Application 4.29.24\Application Submission
Documents\WETAPP - Coverletter_Andover.doc
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NHDES-W-06-012

STANDARD DREDGE AND FILL

WETLANDS PERMIT APPLICATION

Water Division / Land Resources Management
Check the Status of your Application

RSA/Rule: RSA 482-A/Env-Wt 100-900

APPLICANT’S NAME: NHDOT

TOWN NAME: Andover

Administrative
Use
Only

Administrative
Use
Only

Administrative
Use
Only

File No.:

Check No.

Amount:

Initials:

A person may request a waiver of the requirements in Rules Env-Wt 100-900 to accommodate situations where strict
adherence to the requirements would not be in the best interest of the public or the environment but is still in
compliance with RSA 482-A. A person may also request a waiver of the standards for existing dwellings over water
pursuant to RSA 482-A:26, Ill(b). For more information, please consult the Waiver Request Form.

SECTION 1 - REQUIRED PLANNING FOR ALL PROJECTS (Env-Wt 306.05; RSA 482-A:3, I(d)(2))
Please use the Wetland Permit Planning Tool (WPPT), the Natural Heritage Bureau (NHB) DataCheck Tool, the Aquatic

Restoration Mapper, or other sources to assist in identifying key features such as: Priority Resource Areas (PRAS),

protected species or habitats, coastal areas, designated rivers, or designated prime wetlands.

Has the required planning been completed?

(®)resOno

407.02 and Env-Wt 407.04.

O NHB Project ID #:

e Bog?

e Protected species or habitat?
0 If yes, species or habitat name(s):

NHB23-3680

e Floodplain wetland contiguous to a tier 3 or higher watercourse?

e Designated prime wetland or duly-established 100-foot buffer?

Does the property contain a PRA? If yes, provide the following information:

e Does the project qualify for an Impact Classification Adjustment (e.g. NH Fish and Game
Department (NHFG) and NHB agreement for a classification downgrade) or a Project-Type
Exception (e.g. Maintenance or Statutory Permit-by-Notification (SPN) project)? See Env-Wt

e Sand dune, tidal wetland, tidal water, or undeveloped tidal buffer zone?

(®)res(Ono
Ores(@no

Ores(®no

Ores(@no
(®res(Ono
@®res(Ono
Oes(no

e Name of Local River Management Advisory Committee (LAC):

e A copy of the application was sent to the LAC on Month:

Is the property within a Designated River corridor? If yes, provide the following information:

Day: Year:

Oves(@no

2023-09

Irm@des.nh.gov or (603) 271-2147

29 Hazen Drive, PO Box 95, Concord, NH 03302-0095

des.nh.gov
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For dredging projects, is the subject property contaminated? OYeS@No
o Ifyes, list contaminant:

Is there potential to impact impaired waters, class A waters, or outstanding resource waters? @YeSONo

For stream crossing projects, provide watershed size (see WPPT or Stream Stats):

97.09 sq mi (62,138 acres)

SECTION 2 - PROJECT DESCRIPTION (Env-Wt 311.04(i))

Provide a description of the project and the purpose of the project, the need for the proposed impacts to jurisdictional
areas, an outline-of the scope of work to be performed, and whether impacts are temporary or permanent.

The proposed project involves the replacement of the existing bridge (Bridge No. 143/077) that
carries US Route 4 over the Blackwater River in the Town of Andover. Proposed work includes the
replacement of the existing 70-foot span bridge with a 104-foot span bridge (100.5-foot clear span).
The new abutments will be constructed behind the existing abutments. The existing abutments will
be cut at ground level and stone will be placed at the edges of the channel for scour protection. The
bridge will be widened 8 feet and approximately 500 feet of roadway widening will occur at each end
of the bridge. The roadway will also be raised 4.5 feet near the bridge. In addition, an existing farm
access driveway will be relocated further west and a stormwater treatment swale is proposed in the
northwest bridge quadrant. The bridge will be closed during construction and traffic will be detoured.

The purpose of the project is to improve safety by replacing a deteriorated bridge. Rehabilitation of
the existing bridge is not feasible due to the poor condition of the existing substructure. In addition,
the existing bridge is undersized and does not convey the 100-year storm. The new bridge will
accommodate the 100-year storm event and increase the hydraulic capacity of the crossing.

A total of 10,700 square feet of wetland and watercourse impact is proposed. This includes
approximately 7,802 square feet of permanent wetland impact, of which approximately 4,463 square
feet is permanent prime wetland impact. The permanent wetland impacts will result from roadway
widening, slope work, and relocation of an existing farm access driveway. Approximately 891 square
feet (138 linear feet) of permanent perennial stream channel impact and approximately 675 square
feet (137 linear feet) of permanent bank impact is proposed from construction of the new bridge
abutments and the placement of stone for scour protection. Approximately 1,041 square feet (17
linear feet) of temporary perennial stream channel impact and approximately 291 square feet (60
linear feet) of temporary bank impact is proposed from the removal of the existing abutments,
dewatering, and construction access.

SECTION 3 - PROJECT LOCATION
Separate wetland permit applications must be submitted for each municipality within which wetland impacts occur.

ADDRESS: US Route 4 over the Blackwater River (Bridge No. 143/077)

TOWN/CITY: Andover

TAX MAP/BLOCK/LOT/UNIT: N/A

US GEOLOGICAL SURVEY (USGS) TOPO MAP WATERBODY NAME: .
CIN/A Blackwater River

(Optional) LATITUDE/LONGITUDE in decimal degrees (to five decimal places):43_42184 -71.77686

Irm@des.nh.gov or (603) 271-2147
29 Hazen Drive, PO Box 95, Concord, NH 03302-0095

des.nh.gov
2023-09 Page 2 of 7
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SECTION 4 - APPLICANT (DESIRED PERMIT HOLDER) INFORMATION (Env-Wt 311.04(a))
If the applicant is a trust or a company, then complete with the trust or company information.

NAME: NH Department of Transportation (Contact: Jason Tremblay, P.E.)

MAILING ADDRESS: 7 Hazen Drive, PO Box 483

TOWN/CITY: Concord STATE:NH ZIP CODE: (03302

EMAIL ADDRESS: Jason.A.Tremblay@dot.nh.gov

FAX: PHONE: 603-271-2731

ELECTRONIC COMMUNICATION: By initialing here, | hereby authorize NHDES to communicate all matters relative to
this application electronically. JAT

SECTION 5 - AUTHORIZED AGENT INFORMATION (Env-Wt 311.04(c))

[ ]n/A

LAST NAME, FIRST NAME, M.1.: Riordan, Jennifer, M.

COMPANY NAME: GM2 Associates, Inc.

MAILING ADDRESS: 197 Loudon Road, Suite 310

TOWN/CITY: Concord STATE:NH ZIP CODE: 03301

EMAIL ADDRESS: jriordan@gmz2inc.com

FAX: PHONE: 603-856-7854

ELECTRONIC COMMUNICATION: By initialing here, | hereby authorize NHDES to communicate all matters relative to
this application electronically. JMR

SECTION 6 - PROPERTY OWNER INFORMATION (IF DIFFERENT THAN APPLICANT) (Env-Wt 311.04(b))
If the owner is a trust or a company, then complete with the trust or company information.
|i| Same as applicant

NAME:

MAILING ADDRESS:

TOWN/CITY: STATE: ZIP CODE:

EMAIL ADDRESS:

FAX: PHONE:

ELECTRONIC COMMUNICATION: By initialing here, | hereby authorize NHDES to communicate all matters relative to
this application electronically.

Irm@des.nh.gov or (603) 271-2147
29 Hazen Drive, PO Box 95, Concord, NH 03302-0095

des.nh.gov
2023-09 Page 3 of 7
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SECTION 7 - RESOURCE-SPECIFIC CRITERIA ESTABLISHED IN Env-Wt 400, Env-Wt 500, Env-Wt 600, Env-Wt 700, OR
Env-Wt 900 HAVE BEEN MET (Env-Wt 313.01(a)(3))

Describe how the resource-specific criteria have been met for each chapter listed above (please attach information
about stream crossings, coastal resources, prime wetlands, or non-tidal wetlands and surface waters):

Env-Wt 400: Wetland resources were delineated in accordance with Env-Wt 400. Additional
information is provided in the enclosed Wetland Delineation Report.

Env-Wt 500: The project meets the criteria of Env-Wt 527 (Public Highways). Work is proposed within
a 100-year floodplain but the project will not increase flooding on upstream or downstream
properties. The project has also been designed to minimize impacts to wetlands and watercourses
while improving conditions at the stream crossing.

Env-Wt 600: N/A - The project is not within a coastal area.

Env-Wt 700: The project involves impacts to prime wetlands adjacent to the crossing and US Route
4. The impacts have been minimized where possible and are at the wetland edge, along US Route 4.
Overall, the project is not anticipated to result in a loss of functions present within the wetlands.
Env-Wt 900: The project involves the replacement of an existing Tier 3 crossing. The additional
information required by Env-Wt 900 is attached.

SECTION 8 - AVOIDANCE AND MINIMIZATION

Impacts within wetland jurisdiction must be avoided to the maximum extent practicable (Env-Wt 313.03(a)).* Any
project with unavoidable jurisdictional impacts must then be minimized as described in the Wetlands Best Management
Practice Techniqgues For Avoidance and Minimization and the Wetlands Permitting: Avoidance, Minimization and
Mitigation fact sheet. For minor or major projects, a functional assessment of all wetlands on the project site is required
(Env-Wt 311.03(b)(10)).*

Please refer to the application checklist to ensure you have attached all documents related to avoidance and
minimization, as well as functional assessment (where applicable). Use the Avoidance and Minimization Checklist, the
Avoidance and Minimization Narrative, or your own avoidance and minimization narrative.

*See Env-Wt 311.03(b)(6) and Env-Wt 311.03(b)(10) for shoreline structure exemptions.

SECTION 9 - MITIGATION REQUIREMENT (Env-Wt 311.02)

If unavoidable jurisdictional impacts require mitigation, a mitigation pre-application meeting must occur at least 30 days
but not more than 90 days prior to submitting this Standard Dredge and Fill Permit Application.

Mitigation Pre-Application Meeting Date: Month: Day: Year: January 17, 2024
(L] N/A - Mitigation is not required)

SECTION 10 - THE PROJECT MEETS COMPENSATORY MITIGATION REQUIREMENTS (Env-Wt 313.01(a)(1)c)

Confirm that you have submitted a compensatory mitigation proposal that meets the requirements of Env-Wt 800 for
all permanent unavoidable impacts that will remain after avoidance and minimization techniques have been exercised
to the maximum extent practicable: [®] | confirm submittal.

(L_] N/A — Compensatory mitigation is not required)

SECTION 11 - IMPACT AREA (Env-Wt 311.04(g))

For each jurisdictional area that will be/has been impacted, provide square feet (SF) and, if applicable, linear feet (LF)
of impact, and note whether the impact is after-the-fact (ATF; i.e., work was started or completed without a permit).

Irm@des.nh.gov or (603) 271-2147
29 Hazen Drive, PO Box 95, Concord, NH 03302-0095

des.nh.gov
2023-09 Page 4 of 7
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For intermittent and ephemeral streams, the linear footage of impact is measured along the thread of the channel.
Please note, installation of a stream crossing in an ephemeral stream may be undertaken without a permit per Rule
Env-Wt 309.02(d), however other dredge or fill impacts should be included below.

For perennial streams/rivers, the linear footage of impact is calculated by summing the lengths of disturbances to the
channel and banks.

Permanent (PERM.) impacts are impacts that will remain after the project is complete (e.g., changes in grade or surface
materials).

Temporary (TEMP.) impacts are impacts not intended to remain (and will be restored to pre-construction conditions)

after the project is completed.

JURISDICTIONAL AREA

PERM.
SF

PERM.
LF

PERM.
ATF

TEMP.
SF

TEMP.
LF

TEMP.
ATF

Wetlands

Forested Wetland

3,339

L]

0

L]

Scrub-shrub Wetland

Emergent Wetland

Wet Meadow

Vernal Pool

Designated Prime Wetland

4,463

Duly-established 100-foot Prime Wetland
Buffer

Surface

Intermittent / Ephemeral Stream

Perennial Stream or River

891

138

1,041

17

Lake / Pond

Docking - Lake / Pond

[

0 O OEEE|

Docking - River

Banks

Bank - Intermittent Stream

Bank - Perennial Stream / River

675

137

291

60

Bank / Shoreline - Lake / Pond

Tidal

Tidal Waters

Tidal Marsh

Sand Dune

Undeveloped Tidal Buffer Zone (TBZ)

Previously-developed TBZ

Docking - Tidal Water

OO EEEE]

OO EEEE]

TOTAL

9,368

275

1,332

77

SECTION 12 - APPLICATION FEE (RSA 482-A:3, 1)

(] MINIMUM IMPACT FEE: Flat fee of $400.

[ | NON-ENFORCEMENT RELATED, PUBLICLY-FUNDED AND SUPERVISED RESTORATION PROJECTS, REGARDLESS OF
IMPACT CLASSIFICATION: Flat fee of $400 (refer to RSA 482-A:3, 1(c) for restrictions).

[=] MINOR OR MAJOR IMPACT FEE: Calculate using the table below:

Permanent and temporary (non-docking): 10,700 SF x$0.40= $4280
Seasonal docking structure: SF x$2.00= S
Permanent docking structure: SF x$4.00= S

Projects proposing shoreline structures (including docks) add $400= S

Total =

$ 4280

The application fee for minor or major impact is the above calculated total or $400, whichever is greater =

54280

Irm@des.nh.gov or (603) 271-2147

29 Hazen Drive, PO Box 95, Concord, NH 03302-0095

2023-09

des.nh.gov
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DIRECTIONS FOR TOWN/CITY CLERK:
Per RSA 482-A:3, I(a)(1)

1. IMMEDIATELY sign the original application form and four copies in the signature space provided above.

2. Return the signed original application form and attachments to the applicant so that the applicant may
submit the application form and attachments to NHDES by mail or hand delivery.

3. IMMEDIATELY distribute a copy of the application with one complete set of attachments to each of the
following bodies: the municipal Conservation Commission, the local governing body (Board of Selectmen or
Town/City Council), and the Planning Board.

4. Retain one copy of the application form and one complete set of attachments and make them reasonably

accessible for public review.

DIRECTIONS FOR APPLICANT:
Submit the original permit application form bearing the signature of the Town/City Clerk, additional materials, and the
application fee to NHDES by mail or hand delivery at the address at the bottom of this page. Make check or money order

payable to “Treasurer — State of NH”.

Irm@des.nh.gov or (603) 271-2147
29 Hazen Drive, PO Box 95, Concord, NH 03302-0095

des.nh.gov
2023-09 Page 7 of 7
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Project Location

USGS The National Map: National Boundaries Dataset, 3DEP Elevation
Program, Geographic Names Information System, National Hydrography
Dataset, National Land Cover Database, National Structures Dataset, and

National Transportation Dataset; USGS Global Ecosystems; U.S. Census

Bureau TIGER/Line data; USFS Road Data; Natural Earth Data; U.S.
0 1 ,000 2,000 4,000 Department of State Humanitarian Information Unit; and NOAA National
S Feet Centers for Environmental Information, U.S. Coastal Relief Model. Data

Scale: 1:24.000 refreshed April, 2023.

USGS Location Map
Andover 40392
US Route 4 over Blackwater River
Andover, NH




US Route 4 over the Blackwater River
Bridge Replacement
Andover 40392

Supplemental Narrative
Project Description

The proposed project involves the replacement of the existing bridge (Bridge No. 143/077) that carries US
Route 4 over the Blackwater River in the Town of Andover, NH. The existing structure is a through-plate
girder, 70-foot single-span bridge (67-foot clear span). The substructure consists of concrete gravity-type
abutments and U-back wingwalls. The bridge was built in 1933 and is currently on the State Red List due
to its deteriorated condition.

Proposed work includes the replacement of the existing bridge with a 104-foot span bridge (100.5-foot clear
span). The new abutments will be constructed behind the existing abutments. The existing abutments will
be cut at the ground level and stone will be placed at the edges of the channel for scour protection. The
flatter areas of riprap near the abutments will be backfilled with finer material to create wildlife crossing
shelves. The bridge will be widened 8 feet and approximately 500 feet of roadway widening will occur at
each end of the bridge to match the existing roadway pavement to the wider bridge. The roadway will also
be raised 4.5 feet near the bridge.

Since the project is altering the roadway near the agricultural field in the northwest bridge quadrant, an
existing farm access driveway is being relocated further west. This relocation was requested by the property
owner to accommodate the turning radius of the farm equipment in the southern corner of the field and to
allow for safe access to and from US Route 4.

The bridge will be closed during construction and traffic will be detoured. Temporary and permanent
easements will be required. Permanent easements are proposed in all four bridge quadrants to allow for
long-term access and maintenance with additional area required in the northwest quadrant for the
construction and maintenance of the proposed stormwater treatment swale. Temporary construction
easements are required along the roadway where the proposed slopes extend beyond the existing NHDOT
right-of-way. A utility construction easement is also proposed for utility pole relocation.

The purpose of the project is to improve safety by replacing a deteriorated bridge. Rehabilitation of the
existing bridge is not feasible due to the poor condition of the existing substructure. In addition, the existing
bridge is undersized and does not convey the 100-year storm. During major storms, water overtops the
banks of the Blackwater River and floods the section of US Route 4 near the bridge. The new bridge will
convey the 100-year storm with 1-foot of freeboard and will also accommodate the 500-year storm, however
the roadway approaches will still experience flooding during major storm events. US Route 4 near the bridge
is relatively flat and is below the 100-year floodplain elevation. To prevent overtopping of the roadway,
approximately ¥2-mile of US Route 4 would need to be raised. This was determined to be beyond the scope
of the project and would result in additional impacts to adjacent wetland resources.

The widening of the bridge and the roadway approaches will increase the amount of impervious surface
(pavement) by approximately 6,325 square feet. Since the project involves greater than 50,000 square feet
of disturbance, a stormwater treatment swale is proposed northwest of the bridge in accordance with the
NHDES Alteration of Terrain rules. Erosion and sediment controls will be used to avoid water quality impacts
during construction.

Existing Conditions / Wetland Resources

The project area includes Bridge No 143/077 and US Route 4, the Blackwater River, adjacent floodplain
wetlands, agricultural fields, and upland forested land. Forested wetlands are present in all four bridge

Page 10of 5



US Route 4 over the Blackwater River
Bridge Replacement
Andover 40392

quadrants, with an area of emergent wetland further southwest and a ponded area further southeast. A
logging yard is located to the northeast.

Wetland resources were delineated on November 28, 2018 and July 19, 2019. Wetland boundaries were
field-checked and updated on June 10 and 14, 2022, and April 21, 2023. The wetland resources are
summarized in the enclosed Wetland Delineation Report.

The Blackwater River does not have a regulatory floodway, however the entire project is mapped as Zone
A floodplain (refer to enclosed FEMA Flood Insurance Rate Map). Floodplain wetlands are located in all
four bridge quadrants. These wetlands are considered Priority Resource Areas (PRAs) since they are
adjacent to a Tier 3 stream. The US Route 4/Blackwater River crossing is a Tier 3 crossing based on
watershed size and the presence of a 100-year floodplain. It is also a Class A water and is subject to the
Shoreland Water Quality Protection Act.

Prime wetlands are mapped to the northwest, southwest, and southeast of the bridge. Impacts to prime
wetlands are proposed in the northwest and southeast bridge quadrants. Additional information on prime
wetlands is provided below.

Conservation land (Fenton Conservation Easement) is located on the southern side of US Route 4, west
of the Blackwater River. This easement is held by the Town of Andover. The project will require both
temporary and permanent easements on this property, which will be coordinated prior to construction.

Wetland & Watercourse Impacts

The total amount of proposed wetland and watercourse impact is 10,700 square feet and 352 linear feet.
This includes approximately 7,802 square feet of total permanent wetland impact, of which approximately
4,463 square feet is prime wetland impact. All of the proposed wetland impact is within PRA wetlands. The
permanent wetland impacts will result from roadway widening, slope work, and relocation of a farm field
access driveway.

Watercourse impacts will result from the construction of the new bridge abutments and placement of stone
for scour protection. Temporary watercourse impacts will result from the removal of the existing bridge
abutments, dewatering, and construction access. Approximately 1,566 square feet (275 linear feet) of
permanent perennial stream (channel and bank) impact and 1,332 square feet (77 linear feet) of temporary
perennial stream (channel and bank) impact is proposed.

Proposed Wetland & Watercourse Impacts

Permanent Temporary
SF LF SF LF
Forested Wetland 3,339 -- 0 0
Designated Prime Wetland 4,463* -- 0 0
Perennial Stream

(Blackwater River) 891 138 1,041 7
Bank — Perennial Stream 675 137 291 60
Total 9,368 275 1,332 77

*Priority Resource Area (floodplain wetland contiguous to a Tier 3 watercourse)

Essential Fish Habitat

The Blackwater River is designated as Essential Fish Habitat (EFH) for Atlantic salmon. An EFH
Assessment was completed and submitted to the National Marine Fisheries Service (NMFS) in January
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US Route 4 over the Blackwater River
Bridge Replacement
Andover 40392

2023. NMFS reviewed the project plans and EFH assessment and responded that the project, as proposed,
would avoid and minimize adverse impacts to EFH (refer to enclosed correspondence). Specific measures
that are proposed to avoid and minimize adverse impacts include: conducting the work in dry conditions
(dewatering work areas in the river); maintaining river flow throughout the project; conducting in-water work
in the summer; and using erosion and sediment controls during construction.

Prime Wetlands

Prime wetlands are mapped to the northwest, southwest, and southeast of the bridge. These were designed
by the Town of Andover in 1989. At this time, wetlands needed to provide various functions and contain
very poorly drained soils to be considered for prime wetland designation. The prime wetlands within the
study area (identified by the Town of Andover as Site B19, or Blackwater Bay) provided many functions at
the time of designation and continue to do so today. Functions provided by this wetland system include:

Ecological integrity

Fish habitat

Flood storage
Groundwater recharge
Nutrient trapping
Production export

Scenic quality

Sediment trapping
Shoreline anchoring
Uniqueness/heritage
Wetland-based recreation
Wetland-dependent wildlife habitat

Based on a review of the NRCS web soil survey, the Blackwater River and prime wetlands are underlain
by very poorly drained soil (Medomak mucky silt loam, 0 to 2 percent slopes, frequently flooded). The
mapped areas of very poorly drained soils are consistent with field observations during the wetland
delineation.

Within the project limits, Wetland 1 (northwest bridge quadrant) is mapped as prime wetland, except for a
small area (660 square feet) at the edge of the agricultural field. This area does not contain very poorly
drained soil and appears to be inundated less frequently than the rest of the wetland. Wetland 1 continues
west and north beyond the project area, eventually connecting to the Blackwater River. The interior of the
wetland is very poorly drained and retains flood water from the Blackwater River.

Wetland 2 (southwest bridge quadrant) is mapped as prime wetland beyond the project limits. The portion
of Wetland 2 within the project limits is not shown as prime wetland on the NHDES Wetlands Permit
Planning Tool. During field reviews, this area of the wetland was observed to have better drained soil
compared to the prime wetland areas and it has been disturbed by clearing for the roadway and overhead
powerlines. Wetland 2 continues south and west beyond the project area into a forested floodplain wetland
that is associated with the Blackwater River.

The entirety of Wetland 7 (southeast bridge quadrant) is identified as prime wetland. Although the mapped
prime wetland on the NHDES Wetlands Permit Planning Tool does not extend to US Route 4, the delineated
wetland contains very poorly drained soils up to the roadway embankment. Wetland 7 continues south
beyond the project area into a large forested floodplain wetland. The mapped prime wetland area extends
approximately %2 mile along the Blackwater River to an area known as the Blackwater Bays.

Impacts to prime wetlands are proposed in the northwest and southeast bridge quadrants. The impacts in
the northwest quadrant (4,116 square feet) are proposed from roadway widening, slope work, and the

Page 3 of 5



US Route 4 over the Blackwater River
Bridge Replacement
Andover 40392

relocation of a farm field access driveway. The impacts in the southeast bridge quadrant (347 square feet)
are proposed from roadway widening and slope work. Although the project proposes permanent impacts
within prime wetlands, no impacts to the functions of the overall prime wetland system are anticipated. The
impacts will occur at the edges of the wetlands, along US Route 4. Due to their location near the roadway,
these portions of the wetlands provide fewer functions compared to the interior, less disturbed portions of
the wetland system. Overall, the proposed impacts represent approximately 1 percent of the total prime
wetland area northwest of the bridge and approximately 0.03 percent of the total prime wetland area
southeast of the bridge. It is expected that the prime wetland system will continue to provide various
functions at a high level and that the fill associated with the roadway improvements will not result in a net
loss of these functions. In addition, the bridge replacement will improve conditions at the crossing by
replacing an undersized structure with a structure that accommodates the bankfull width and provides for
wildlife passage. This is expected to benefit the overall wetland system.

Prime Wetlands
Background map downloaded from NHDES Wetlands Permit Planning Tool
on 2/7/2024.

Coordination with Andover Conservation Commission

The Andover Conservation Commission was contacted early in the design process to obtain input on the
project and local environmental resources. The Commission sent a response letter in 2018 that summarized
known environmental resources near the project, including prime wetlands, invasive species, and flooding
issues. A second letter was sent to the Commission in January 2024 to provide an update on the project,
including the anticipated prime wetland impacts. A response has not been received to date.
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Mitigation

The permanent impacts to PRA wetlands (7,802 square feet) are proposed to be mitigated through an in-
lieu fee payment to the NHDES Aquatic Resource Mitigation (ARM) Fund. Using the NHDES ARM Fund
Wetland Payment calculator, the required fee for 7,802 square feet of forested wetland impact is $37,075.56
(refer to enclosed ARM Fund wetland calculator spreadsheet).

Although the project will improve hydraulic capacity, geomorphic compatibility, and aquatic organism
passage at the crossing and includes wildlife crossing shelves, it will involve over 200 linear feet of
permanent bank and channel impact from the placement of stone for scour protection. It is assumed that
the stream impacts are not considered self-mitigating under Env-Wt 902.27 due to the placement of riprap.
Stone riprap is necessary to protect the bridge abutment. Vegetation or other soft armoring techniques
would not withstand flows during large storm events. The placement of natural streambed material over the
riprap is not proposed since the slopes near the abutments are too steep for the material to remain in place.
The flatter areas of riprap next to the abutments will be backfilled with finer material to create wildlife
crossing shelves.

The permanent stream impacts are proposed to be mitigated through an in-lieu fee payment to the ARM

fund. Using the NHDES ARM Fund Stream Payment calculator, the required fee for 275 linear feet of
perennial stream impact is $88,644.60 (refer to enclosed ARM Fund stream calculator spreadsheet).
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STANDARD DREDGE AND FILL
WETLANDS PERMIT APPLICATION

ATTACHMENT A: MINOR AND MAJOR PROJECTS

Water Division/Land Resources Management

Wetlands Bureau
Check the Status of your Application

RSA/ Rule: RSA 482-A/ Env-Wt 311.10; Env-Wt 313.01(a)(1); Env-Wt 313.03
APPLICANT’S NAME: NHDOT TOWN NAME: Andover

Attachment A is required for all minor and major projects, and must be completed in addition to the Avoidance and
Minimization Narrative or Checklist that is required by Env-Wt 307.11.

For projects involving construction or modification of non-tidal shoreline structures over areas of surface waters having
an absence of wetland vegetation, only Sections I.X through 1.XV are required to be completed.

PART I: AVOIDANCE AND MINIMIZATION

In accordance with Env-Wt 313.03(a), the Department shall not approve any alteration of any jurisdictional area unless
the applicant demonstrates that the potential impacts to jurisdictional areas have been avoided to the maximum
extent practicable and that any unavoidable impacts have been minimized, as described in the Wetlands Best
Management Practice Techniques For Avoidance and Minimization.

SECTION I.1 - ALTERNATIVES (Env-Wt 313.03(b)(1))

Describe how there is no practicable alternative that would have a less adverse impact on the area and environments
under the Department’s jurisdiction.

1. NO BUILD - THIS WOULD RESULT IN LESS IMPACT THAN THE PROPOSED ACTION, BUT THE EXISTING BRIDGE IS IN
POOR CONDITION AND WOULD POSE A SAFETY CONCERN AS IT CONTINUED TO DETERIORATE. THE EXISTING
CROSSING IS UNDERSIZED AND DOES NOT CONVEY THE 100-YEAR STORM EVENT. THE NO-BUILD ALTERNATIVE WOULD
NOT ADDRESS THESE ISSUES.

2. REPLACEMENT WITH A LONGER SPAN BRIDGE - A PROPOSED SPAN OF APPROXIMATELY 172 FEET WOULD BE
REQUIRED TO FULLY COMPLY WITH THE STREAM CROSSING GUIDELINES (2.2 X BANKFULL WIDTH FOR TYPE E
STREAMS). THE BANKFULL WIDTH OF THE BLACKWATER RIVER NEAR THE CROSSING IS APPROXIMATELY 78 FEET.
ALTHOUGH THIS ALTERNATIVE WOULD RESULT IN A LONGER SPAN THAT WOULD BETTER ACCOMMODATE THE FLOOD
PRONE WIDTH COMPARED TO THE PROPOSED ACTION, IT WOULD REQUIRE RAISING THE ROAD AND ULTIMATELY
INCREASE PERMANENT WETLAND IMPACTS. PHYSICAL CONSTRAINTS AT THE CROSSING LIMIT THE SIZE OF THE
PROPOSED STRUCTURE. IN ADDITION, COST WOULD BE INCREASED DUE TO RIGHT-OF-WAY IMPACTS.

3. PROPOSED ACTION - REPLACEMENT WITH A 100.5-FOOT CLEAR SPAN BRIDGE - ALTHOUGH THE PROPOSED ACTION
DOES NOT MEET THE SPAN REQUIREMENTS OF THE STREAM CROSSING RULES, IT WILL IMPROVE HYDRAULIC
CAPACITY, AQUATIC ORGANISM PASSAGE, AND GEOMORPHIC COMPATABILITY AT THE CROSSING BY PROVIDING A
LONGER SPAN THAN THE EXISITING BRIDGE (100.5 FEET VS 70 FEET). THE PROPOSED BRIDGE WILL ALSO
ACCOMMODATE THE 100-YEAR AND 500-YEAR STORMS.

Irm@des.nh.gov or (603) 271-2147
NHDES Wetlands Bureau, 29 Hazen Drive, PO Box 95, Concord, NH 03302-0095
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SECTION LIl - MARSHES (Env-Wt 313.03(b)(2))

Describe how the project avoids and minimizes impacts to tidal marshes and non-tidal marshes where documented to
provide sources of nutrients for finfish, crustacean, shellfish, and wildlife of significant value.

N/A - The project does not involve impacts to marshes.

SECTION LIl - HYDROLOGIC CONNECTION (Env-Wt 313.03(b)(3))

Describe how the project maintains hydrologic connections between adjacent wetland or stream systems.

The project will maintain hydrologic connections along the Blackwater River and adjacent wetland systems by replacing
an existing crossing. The hydraulic capacity of the structure will be improved and the clear span will be lengthened
from 67 feet to 100.5 feet. This will result in improvement to the overall stream/wetland system.

Irm@des.nh.gov or (603) 271-2147
NHDES Wetlands Bureau, 29 Hazen Drive, PO Box 95, Concord, NH 03302-0095
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SECTION LIV - JURISDICTIONAL IMPACTS (Env-Wt 313.03(b)(4))

Describe how the project avoids and minimizes impacts to wetlands and other areas of jurisdiction under RSA 482-A,
especially those in which there are exemplary natural communities, vernal pools, protected species and habitat,
documented fisheries, and habitat and reproduction areas for species of concern, or any combination thereof.

There are no exemplary natural communities or vernal pools within or adjacent to the project area.
The NH Natural Heritage Bureau (NHB) Report did not include any records of protected species.

The USFWS IPaC report identified northern long-eared bat (NLEB) and monarch butterfly as potentially occuring within
the project area. It was determined that the project is within the scope and adheres to the criteria of the FHWA, FRA,
FTA Programmatic Biological Opinion for Transportation Projects within the Range of the Indiana Bat and Northern
Long-Eared Bat (PBO) and may affect, but is not likely to adversely affect NLEB. A concurrence letter was received from
the US Fish and Wildlife Service in February 2024 (enclosed). Tree clearing is proposed to occur during the bat inactive
season.

Any impacts to potential monarch butterfly habitat would be temporary during construction. The project includes the
use of slope seed mixes that contain native wildflowers post-construction.

The Blackwater River is designated as Essential Fish Habitat (EFH) for Atlantic salmon. An EFH assessment was
completed and submitted to the National Marine Fisheries Service (NMFS) in January 2023. NMFS reviewed the project
plans and EFH assessment and responded that the project would avoid and minimize adverse effects to EFH (refer to
enclosed correspondence).

SECTION L.V - PUBLIC COMMERCE, NAVIGATION, OR RECREATION (Env-Wt 313.03(b)(5))

Describe how the project avoids and minimizes impacts that eliminate, depreciate or obstruct public commerce,
navigation, or recreation.

The project is not anticipated to impact public commerce or navigation. The Blackwater River is not considered a
navigable waterway, although the segment of the river near the bridge is used for non-motorized boating. Temporary
disruptions to recreational boating may occur during construction but no long-term impacts are anticipated. The
project will lengthen the span and raise the low-chord elevation of the bridge, which will allow for easier access under
the bridge.

During construction, the US Route 4 bridge will be closed and traffic will be detoured. These impacts will be temporary.
No permanent impacts to traffic are anticipated.

Irm@des.nh.gov or (603) 271-2147
NHDES Wetlands Bureau, 29 Hazen Drive, PO Box 95, Concord, NH 03302-0095
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SECTION L.VI - FLOODPLAIN WETLANDS (Env-Wt 313.03(b)(6))
Describe how the project avoids and minimizes impacts to floodplain wetlands that provide flood storage.

The project area is mapped as a Zone A (100-year) floodplain and the wetlands adjacent to the Blackwater River
provide flood storage. The project will result in approximately 7,802 square feet of permanent impact to floodplain
wetlands from roadway widening, slope work, and relocation of a farm field access driveway. These impacts are
necessary to raise the road profile and to match the existing roadway pavement to the wider bridge. Impacts were
minimized by steepening the slopes where possible. The proposed impacts are located near edge of the wetland
system, adjacent to US Route 4. No substantial loss of flood storage is anticipated since the impacts are small and
represent less than 0.5 percent of the overall wetland system

The new bridge will improve the hydraulic capacity of the crossing and convey the 100-year and 500-year storm events.
The hydraulic analysis completed for the project showed that the flood capacity of the Blackwater River near the
project will be increased by the proposed bridge replacement. In addition, the water surface elevations immediately
upstream of the bridge will be slightly decreased during the 50- and 100-year storm events and there will be no
appreciable change in the downstream water survey elevations.

SECTION L.VII - RIVERINE FORESTED WETLAND SYSTEMS AND SCRUB-SHRUB — MARSH COMPLEXES

(Env-Wt 313.03(b)(7))

Describe how the project avoids and minimizes impacts to natural riverine forested wetland systems and scrub-shrub —
marsh complexes of high ecological integrity.

The wetlands within the project area are part of a large riverine forested wetland system that is associated with the
Blackwater River. They include designated prime wetlands and all are Priority Resource Areas (floodplain wetlands
adjacent to a Tier 3 stream) with high ecological integrity. Proposed impacts are located along the edges of wetlands,
near US Route 4, and in a portion of the wetland complex that has lower ecological integrity compared to the interior,
undisturbed portion.

Although the project will result in permanent impacts to forested wetlands (approximately 7,640 square feet), it will
improve hydraulic capacity and aquatic organism passage at the US Route 4/Blackwater River crossing, which is
expected to have a positive effect on the overall wetland complex.

Irm@des.nh.gov or (603) 271-2147
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SECTION L.VIII - DRINKING WATER SUPPLY AND GROUNDWATER AQUIFER LEVELS (Env-Wt 313.03(b)(8))

Describe how the project avoids and minimizes impacts to wetlands that would be detrimental to adjacent drinking
water supply and groundwater aquifer levels.

The Blackwater River is designated as a Class A water but is not considered an Outstanding Resource Water.

Overall, the project will not result in a large amount of fill within wetlands and surface waters. Since the project
involves the replacement of an existing stream crossing, impacts are unavoidable. A stormwater treatment swale is
proposed in the northwest bridge quadrant to provide treatment for the pavement within the project area.
Stormwater runoff from US Route 4 is currently untreated, so this will result in an improvement to water quality.

The groundwater recharge functions provided by the wetland complex are not expected to be adversely affected by
the project since the proposed impact area is small relative to the overall wetland complex. In addition, the high
quality, interior portions of the wetlands will remain undisturbed.

Potential temporary impacts to water quality that could result during construction will be avoided through the use of
erosion and sedimentation controls and other Best Management Practices (BMPs).

SECTION L.IX - STREAM CHANNELS (Env-Wt 313.03(b)(9))

Describe how the project avoids and minimizes adverse impacts to stream channels and the ability of such channels to
handle runoff of waters.

Although the project involves permanent and temporary impacts to the Blackwater River, it will improve the condition
of the stream channel at the US Route 4 crossing once construction is complete. The existing bridge does not convey
the 100-year storm event. The proposed bridge will improve the hydraulic capacity of the crossing and will
accommodate the 100-year and 500-year storm events.

Impacts to the surounding floodplain wetlands will be located at the edges of the wetlands and are minor relative to
the overall size of the wetlands. Since there are extensive wetlands near the crossing that will remain undisturbed, no
impacts to the wetland system's overall ability to handle runoff are expected.
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SECTION I.X - SHORELINE STRUCTURES - CONSTRUCTION SURFACE AREA (Env-Wt 313.03(c)(1))

Describe how the project has been designed to use the minimum construction surface area over surface waters
necessary to meet the stated purpose of the structures.

N/A - The project does not involve the construction of shoreline structures.

SECTION I.XI - SHORELINE STRUCTURES - LEAST INTRUSIVE UPON PUBLIC TRUST (Env-Wt 313.03(c)(2))

Describe how the type of construction proposed is the least intrusive upon the public trust that will ensure safe
docking on the frontage.

N/A - The project does not involve the construction of shoreline structures.
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SECTION 1.XII - SHORELINE STRUCTURES — ABUTTING PROPERTIES (Env-Wt 313.03(c)(3))

Describe how the structures have been designed to avoid and minimize impacts on ability of abutting owners to use
and enjoy their properties.

N/A - The project does not involve the construction of shoreline structures.

SECTION L.XIII - SHORELINE STRUCTURES — COMMERCE AND RECREATION (Env-Wt 313.03(c)(4))

Describe how the structures have been designed to avoid and minimize impacts to the public’s right to navigation,
passage, and use of the resource for commerce and recreation.

N/A - The project does not involve the construction of shoreline structures.
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SECTION I.XIV - SHORELINE STRUCTURES — WATER QUALITY, AQUATIC VEGETATION, WILDLIFE AND FINFISH HABITAT
(Env-Wt 313.03(c)(5))

Describe how the structures have been designed, located, and configured to avoid impacts to water quality, aquatic
vegetation, and wildlife and finfish habitat.

N/A - The project does not involve the construction of shoreline structures.

SECTION I.XV - SHORELINE STRUCTURES — VEGETATION REMOVAL, ACCESS POINTS, AND SHORELINE STABILITY (Env-
Wt 313.03(c)(6))

Describe how the structures have been designed to avoid and minimize the removal of vegetation, the number of
access points through wetlands or over the bank, and activities that may have an adverse effect on shoreline stability.

N/A - The project does not involve the construction of shoreline structures.
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PART II: FUNCTIONAL ASSESSMENT

REQUIREMENTS
Ensure that project meets the requirements of Env-Wt 311.10 regarding functional assessment (Env-Wt 311.04(j);
Env-Wt 311.10).

FUNCTIONAL ASSESSMENT METHOD USED:
US Army Corps of Engineers Highway Methodology Workbook Supplement

NAME OF CERTIFIED WETLAND SCIENTIST (FOR NON-TIDAL PROJECTS) OR QUALIFIED COASTAL PROFESSIONAL (FOR
TIDAL PROJECTS) WHO COMPLETED THE ASSESSMENT: JENNIFER RIORDAN (CWS #269)

DATE OF ASSESSMENT: 1/24/2024

Check this box to confirm that the application includes a NARRATIVE ON FUNCTIONAL ASSESSMENT:

X

For minor or major projects requiring a standard permit without mitigation, the applicant shall submit a wetland
evaluation report that includes completed checklists and information demonstrating the RELATIVE FUNCTIONS AND
VALUES OF EACH WETLAND EVALUATED. Check this box to confirm that the application includes this information, if
applicable:

X

Note: The Wetlands Functional Assessment worksheet can be used to compile the information needed to meet
functional assessment requirements.

Irm@des.nh.gov or (603) 271-2147
NHDES Wetlands Bureau, 29 Hazen Drive, PO Box 95, Concord, NH 03302-0095
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AVOIDANCE AND MINIMIZATION
WRITTEN NARRATIVE
Water Division/Land Resources Management

Wetlands Bureau
Check the Status of your Application

RSA/ Rule: RSA 482-A/ Env-Wt 311.04(j); Env-Wt 311.07; Env-Wt 313.01(a)(1)b; Env-Wt 313.01(c)
APPLICANT’S NAME: NHDOT TOWN NAME: Andover

An applicant for a standard permit shall submit with the permit application a written narrative that explains how all
impacts to functions and values of all jurisdictional areas have been avoided and minimized to the maximum extent
practicable. This attachment can be used to guide the narrative (attach additional pages if needed). Alternatively, the
applicant may attach a completed Avoidance and Minimization Checklist (NHDES-W-06-050) to the permit application.

SECTION 1 - WATER ACCESS STRUCTURES (Env-Wt 311.07(b)(1))
Is the primary purpose of the proposed project to construct a water access structure?

No. The project is a bridge replacement project and does not involve the construction of a water access structure.

SECTION 2 - BUILDABLE LOT (Env-Wt 311.07(b)(1))
Does the proposed project require access through wetlands to reach a buildable lot or portion thereof?

No

SECTION 3 - AVAILABLE PROPERTY (Env-Wt 311.07(b)(2))*

For any project that proposes permanent impacts of more than one acre, or that proposes permanent impacts to a
PRA, or both, are any other properties reasonably available to the applicant, whether already owned or controlled by
the applicant or not, that could be used to achieve the project’s purpose without altering the functions and values of
any jurisdictional area, in particular wetlands, streams, and PRAs?

*Except as provided in any project-specific criteria and except for NH Department of Transportation projects that
qualify for a categorical exclusion under the National Environmental Policy Act.

The project does not propose more than one acre of permanent impact but includes 7,802 SF of permanent impact to
PRA wetlands.

Since the project involves the replacement of an exisiting stream crossing, there are no other properties available that
would be feasible. Relocating US Route 4 would result in a greater amount of wetland impact since there are large PRA
wetlands on both sides of the existing crossing. The project is located at an existing crossing and the wetland impacts
are at the edge of the roadway.

Although the project will result in permanent impacts to PRAs, it will improve the conditions at the US Route
4/Blackwater River crossing by lengthening the bridge span and improving hydraulic capacity, aquatic organism
passage, and geomorphic compatability. These improvements will benefit the overall wetland system near the
Blackwater River.
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SECTION 4 - ALTERNATIVES (Env-Wt 311.07(b)(3))

Could alternative designs or techniques, such as different layouts, different construction sequencing, or alternative
technologies be used to avoid impacts to jurisdictional areas or their functions and values as described in the Wetlands
Best Management Practice Techniques For Avoidance and Minimization?

The majority of the proposed permanent impact to the Blackwater River is associated with the construction of new
bridge abutments and the placement of stone for scour protection. These impacts will occur at the edges of the
channel and the center of the river will remain undisturbed. Since the new bridge will improve hydraulic capacity,
aquatic organism passage, and geomorphic compatability at the crossing, no loss of functions is anticipated. Stone is
necessary to protect the bridge abutments from scour during storm events. Natural stabilization or soft armoring
would not be adequate for protecting the bridge substructure.

Permanent wetland impacts beyond the bridge location will occur from the relocation of the agricultural field
driveway, roadway widening, and slope work. Complete avoidance of wetland impacts from roadway slope work was
not possible since the roadway widening is required to match the existing roadway to the wider bridge. The roadway
profile also needs to be raised to allow for the required 1-foot of freeboard during the 100-year flood event.

During construction, the bridge will be closed and traffic will be detoured. Other traffic control options would result in
a greater amount of impact to jurisdictional areas. Construction of an offline temporary bridge would allow the
roadway to remain fully open during construction, but this would also result in additional wetland and stream impacts.

SECTION 5 - CONFORMANCE WITH Env-Wt 311.10(c) (Env-Wt 311.07(b)(4))**
How does the project conform to Env-Wt 311.10(c)?

**Except for projects solely limited to construction or modification of non-tidal shoreline structures only need to
complete relevant sections of Attachment A.

A functional assessment was completed for the wetlands within the project area (refer to functional assessment form
in Appendix B of the Wetland Delineation Report).

The project will not impact the functions provided by the Blackwater River and associated wetland system located
within and adjacent to the project area. All impacts are located adjacent to the bridge and US Route 4, within lower
functioning portions of the wetland. The project will ultimately improve the conditions at the crossing by providing a
longer span that accommodates more of the flood prone width. In addition, the proposed wetland impacts are small
relative to the overall wetland system (less than 0.5% of the total wetland area near the US Route 4 bridge).

Functions provided by the Blackwater River and associated wetlands include ecological integrity, fish and aquatic life
habitat, flood storage, groundwater recharge, nutrient trapping, production export, scenic quality, sediment trapping,
shoreline anchoring, uniqueness/heritage, wetland-based recreation, and wetland-dependent wildlife habitat. Of
these, all are provided at the principal level except groundwater recharge and production export.
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This project was previously discussed at the 8/17/2016 Monthly Natural Resource Agency Coordination
Meeting.

Andover, #40392

Tom Levins from GM2 Associates provided an overview of the project which involves the replacement of
the bridge that carries US Route 4 over the Blackwater River in the Town of Andover. The project is
currently in the preliminary design phase. The structural steel has deteriorated to a point that repair or
rehabilitation is not a feasible option.

The existing bridge was constructed in 1933 and is on the state’s Red List. Severe deterioration to
structural steel was discovered during an in-depth inspection in September 2018. The purpose of the
project is to replace a structurally deficient deteriorated bridge that has substandard width (24 feet
between rails) for current vehicle and bicycle use. The existing bridge span is 70 feet. The proposed
bridge typical section is 11-foot lanes and 5-foot shoulders for all alternatives. A clear span of 96 feet is
proposed to meet the stream crossing rules (bankfull width is approximately 78 feet).

Three alternatives are currently under consideration and will be discussed with the Town of Andover:

¢ Bridge replacement using Accelerated Bridge Construction (28-day bridge closure) and detour on
state routes (16 miles);

* Bridge replacement using conventional construction (3 to 4 month bridge closure) and detour on
state routes (16 miles); and

* Bridge replacement using conventional construction and a temporary on-site diversion upstream
(north side) of US Route 4 with a temporary bridge to maintain alternating two-way traffic with
signals (construction duration of 4 to 5 months).

The same replacement bridge would be constructed for all three alternatives, with the only difference
being the traffic control and construction methods.

Jenn Riordan from GM2 Associates provided an overview of the natural resources. The Blackwater River is
a Tier 3 stream crossing. It appears that the project will be able to meet the bankfull width/bridge span
requirements of the NHDES stream crossing rules. There are floodplain wetlands next to the river. The
Blackwater River and adjacent wetlands on the south side of US Route 4 are designated as Prime Wetlands
with no 100-foot buffer. There are also prime wetlands located northwest of the bridge beyond the project
limits.

Impacts will likely be outside of the river and banks since the new abutments would be constructed
behind the existing abutments. Wetland impacts have not been determined at this point. If the temporary
traffic diversion alternative is selected, there would be temporary wetland impacts on the north side of US
Route 4.

A Shoreland Permit will be required for the project. In addition, the entire project area is mapped as a
Zone A floodplain. There is no regulatory floodway mapped. There are no listed water quality
impairments. The Blackwater River is designated as a Class A water within the project vicinity.

The NH Natural Heritage Bureau report indicated no impacts. Northern long-eared bat (NLEB) is the only
federally-listed species. A bat survey of the bridge will be completed. The list of known NLEB
hibernacula showed Salisbury, Warner, and Danbury as having hibernacula, but none in Andover. Jenn
said this will be investigated further to determine the locations.
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Conservation land (a town-owned easement) is located south of US Route 4 and west of the Blackwater
River.

Mike Hicks asked if Section 106 review had been/will be completed. Jenn replied that an inventory of the
existing bridge had been done and it was determined to be Not Eligible. A Phase IA archaeological survey
will be completed on the north side of the bridge if the temporary traffic diversion alternative is selected.

Carol Henderson asked if there will be impacts within the channel of the Blackwater River. Tom Levins
replied that none are anticipated, although some riprap may be necessary at the edges. A hydraulic
analysis has not yet been completed to determine if riprap is necessary. Carol mentioned the potential
need for a brook floater survey if there will be channel impacts. There are known brook floater
populations upstream and downstream of the project and there is suitable habitat near the bridge.

Lori Sommer asked if there will be any impacts to the conservation parcel located adjacent to the project.
Tom Levins replied that impacts are not currently proposed and the project will try to avoid any impacts.

Ron Crickard asked about the length of the approach roadway work. Tom Levins said that it would be
approximately 100 feet on each end of the bridge, although the exact length hasn’t been determined yet.

Gino Infascelli recommended cutting the vegetation and maintaining the soil and roots within the
temporary wetland impacts areas if the temporary traffic diversion is used.

Mike Hicks asked about the proposed construction schedule. Tom Levins replied that construction in
2023 is currently anticipated, although the proposed construction date may be moved up.

Sarah Large stated that the project should be presented at another Natural Resource Meeting once wetland
impacts have been identified and before the wetland permit application is submitted.

After the meeting, Sarah Large emailed Tom Levins and Jenn Riordan to mention that the US Coast
Guard had reviewed the agenda and provided the following comment on the Andover project: This bridge
is a navigable body of water but may be exempt from a USCG bridge permit as previous projects on this
waterway have fallen under FHWA-Surface Transportation Act (STA). Recommend further discussion
with this office.

This project has not been previously discussed at a Monthly Natural Resource Agency Coordination
Meeting.
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Seta Detzel (NHDES, Wetland Mitigation Specialist) — Would like to understand where in the
application it says that these wetlands are ditches and where Stantec shows. This might help
clarify the Airport’s request and NHDES could take another look at whether the removal of these
wetlands would require mitigation.

Stantec advised that they would be found in the Wetland Scientist’s report included in the permit
application and will send the page details to the group for their review.

Seta noted that it would be helpful if Stantec could also provide a description on how we are
preserving usefulness in another way on this project. Stantec agreed.

Stantec noted that time is of the essence, as we are required to have permits in hand as soon as
possible to be eligible for this year’s federally funded AIP program. This is a multimillion-dollar
safety improvement project that is important for the region and we have already experienced a
one year delay due to the lengthy permitting process. Anything the agencies can do to assist with
the project obtaining the permits would be very much appreciated.

Emily Nichols (NHDES, ARM Fund Program Manager) — Supports comments that Mary Ann
provided.
Kevin Newton (NHFG, Wildlife Biologist) — No comments.

Stantec requested if there were any updates on the status of the NHFG 1004 Fis consultation
application, which was submitted on November 21, 2023. Kevin will check with his colleagues
and get back to Stantec.

Jared Lamy (NHFG) — No comments.
Jamie Sikora (FHWA) — No comments.

Jean Brochi (USEPA) — Confirms that the USACE AJD was sent to Stantec on January 3, 2024
via email by Taylor Bell. Notes that Stantec also requested an AJD on another wetland, Wetland
M, which the Corps disagreed with and was not included in the current AJD.

Stantec agreed that they are not asking NHDES to evaluate Wetland M at this time. We would
like to focus the agency’s review on Wetlands F, G, H, and 1.

Andy asked if there were any further comments or discussion. Nothing further from the group.
Andover, 40392 (X-A004(384)):

Jenn Riordan (GM2) explained that the project was last presented in 2019 and that the
preliminary design has been completed and final design is ongoing. The wetlands permit
application is expected to be submitted in April 2024. The project involves the replacement of
the bridge that carries US Route 4 over the Blackwater River in Andover. The existing structure
is a through-plate girder bridge with a 70-foot span. It was constructed in 1933. The bridge is
currently on the State’s Red List and has previous occurrences of roadway flooding. During large
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storms, water overtops the banks of the Blackwater River and floods the section of Route 4 near
the bridge. The existing bridge does not accommodate the 100-year storm event. Rehabilitation
of the existing bridge is not feasible due to the condition of the existing structure.

The project proposes the replacement of the existing bridge with a 104-foot span bridge (101-
foot clear span) that will convey the 100-year storm with 1-foot of freeboard. New abutments
will be constructed behind the existing abutments. The existing abutments will be cut at the
ground level and stone will be placed at the edge of the channel for scour protection. A farm
access driveway in the northwest bridge quadrant will be relocated further west. The bridge will
be closed during construction and traffic will be detoured. The bridge will be widened 8 feet and
approximately 500 feet of roadway widening will occur at each end of the bridge. The roadway
will also be raised 4.5 feet near the bridge and there will be an increase in new impervious
surface of approximately 6,325 SF. The project is subject to Alteration of Terrain requirements,
so a stormwater treatment swale is proposed in the northwest quadrant of the bridge. Temporary
and permanent easements will be required.

The following project alternatives were evaluated:
e Bridge Rehabilitation — Not feasible due to poor condition of existing bridge.
e Bridge Replacement with a 101-foot clear span — This is the proposed action.
e Stream Crossing Rules Compliant Structure with 172-foot span — Not practicable at
existing location due to cost and impacts to adjacent properties.
e Traffic Control Alternatives
0 Accelerated Bridge Construction with bridge closure and detoured traffic — This is
the proposed action.
0 Oftline temporary bridge — This would result in a larger amount of wetland &
watercourse impact.

Environmental resources include prime wetlands in the northwest and southeast bridge
quadrants. All wetlands within and adjacent to the project area are Priority Resource Areas
(floodplain wetlands adjacent to a Tier 3 stream). The crossing of the Blackwater River is a Tier
3 crossing. The river is subject to the Shoreland Water Quality Protection Act and is listed as a
Class A water. The river was determined to be non-navigable by the US Coast Guard and is
mapped as Essential Fish Habitat (EFH) for Atlantic salmon. An EFH assessment was completed
in 2023 and NOAA responded that the project as proposed would avoid and minimize impacts to
EFH. The project is also located within a Drinking Water Source Protection Area and a Zone A
floodplain.

A determination of No Historic Properties Affected was received. No evidence of archaeological
resources is present and the existing bridge is not eligible for the National Register of Historic
Places. Conservation land (town-owned easement) is located southwest of the crossing and
temporary and permanent easements will be required.

Federally-listed species include northern long-eared bat and monarch butterfly. A Not Likely to
Adversely Affect determination was received under the FHWA Programmatic Biological
Opinion. Tree removal during the bat inactive season is proposed. The most recent NHB report
did not contain any state-listed species. Brook floater was listed on a previous report and a
survey in August 2022 was completed. No brook floater mussels were found and NHFG
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consultation was completed in 2022. NHFG recommendations regarding the project have been
included as environmental commitments.

A stream crossing assessment was completed using a combination of bathymetric survey,
LiDAR elevation data, and field observations. Field measurements were not able to be taken due
to the width and depth of the river. The Blackwater River is a Type E stream at the crossing and
downstream of the bridge and a Type F stream upstream of the bridge. The average bankfull
width is 78 feet, meaning a stream crossing rules compliant crossing would be 172 feet (2.2 x
BFW). A 172-foot span is not practicable due to property impacts and cost. A longer span bridge
would also have additional wetland impacts. The proposed 101- foot span meets all items in Env-
Wt 904.07 and 904.09 except the span requirement. All requirements under Env-Wt 904.01 will
be met.

Permanent wetland impacts are proposed from roadway widening and slope work. The largest
portion of prime wetland impact will result from relocating the farm field access. Watercourse
impacts will result from the placement of stone for scour protection, water diversion, and
construction access. A total of 9,335 SF (256 LF) of permanent impact and 1,332 SF (213 LF) of
temporary impact is proposed. This includes 4,430 SF of permanent prime wetland impact and
3,339 SF of permanent non-prime wetland impact. No loss of wetland functions is anticipated as
the impact areas are small relative to the overall wetland system.

Mitigation will be required for the proposed impacts to the PRA wetlands and Blackwater River.
Approximately 7,769 SF of permanent impact is proposed to PRA wetlands, which will involve a
proposed payment of approximately $36,919 to the ARM fund. In addition, an ARM fund
payment of approximately $82,520 is proposed to mitigate the watercourse impact. The design
will improve hydraulic capacity, aquatic organism passage, and geomorphic compatibility by
lengthening the span, however the project involves >200 LF of watercourse impact from the
placement of stone riprap.

The meeting was then opened for comments and discussion.

Karl Benedict (NHDES)

e Asked about coordination with the local conservation commission regarding prime
wetlands. Correspondence with the conservation commission will be necessary to
determine that there will be no loss of functions and it would be best to have the
correspondence done before application submittal.

0 Meli Dube (NHDOT) added that an initial contact letter was sent to the Andover
Conservation Commission, and they were invited to the public information
meeting and public hearing. A copy of the permit package will be sent to the
conservation commission.

e Suggested checking on time-of-year restrictions for EFH in the USACE NH General
Permit, regardless of the prior NOAA coordination and approval of project.

e Anti-degradation standards (0 NTU, no mixing zone) need to be met for Class A waters.
Coordination with NHDOT’s Water Quality Program is recommended during permitting
process.

e The project appears to meet the criteria for Env-Wt 904.09 and Alternative Design is not
needed if engineer can certify the anticipated improvements at the crossing. It may be
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considered self-mitigating if natural streambed simulation can be used instead of the
stone riprap and if a wildlife shelf can be incorporated.
0 Andrew O’Sullivan (NHDOT) asked if a wildlife shelf is possible and if
streambed simulation could be used.
= Tom Levins (GM2) mentioned that a flatter area is proposed near one of
the abutments. This could potentially be utilized as a wildlife shelf. Riprap
at the edge of the channel is necessary for scour protection near the
abutments. The center of the channel will be natural material.

Mary Ann Tilton (NHDES)
e Reinforced the prime wetland discussion regarding correspondence with the conservation
commission. Recommended looking at the October 2023 rule change regarding
mitigation (Env-Wt 803.01).

Seta Detzel (NHDES)
e Questioned if the project is self-mitigating if riprap extends beyond the existing
abutments. Cross-sections would be helpful. Permanent impacts to prime wetlands and
PRAs from roadway widening and farm drive relocation require mitigation.

Kevin Newton (NHFG)
e Asked if brook floater was the only record on the NHB report.

0 Jenn Riordan — The most current NHB report had no records. A previous report
had brook floater.

Jared Lamy (NHFG)
e No comments.

Jamie Sikora (FHWA)
e No comments.

Jean Brochi
e Asked if EFH consultation with NOAA is complete.
0 Jenn Riordan confirmed that it was completed. NOAA responded that the project
as proposed is not anticipated to adversely affect EFH.

Nottingham, 40612 (Non-fed):

Jenn Riordan (GM2) introduced the project which involves the replacement of the NH Route 152
bridge over the North River in Nottingham. The existing bridge is a reinforced concrete jack-
arch structure with a 17-foot span. It is on the State’s Red List and does not convey the 100-year
storm. The project proposes to replace the existing bridge with a 30-foot span bridge. The new
bridge will convey the 100-year storm. The bridge will be widened 2 feet and the project will
also involve 200 feet of roadway widening at each end of the bridge. Approximately 2,600
square feet of new impervious surface (pavement) is proposed. The project is not subject to AoT
requirements (under 50,000 square feet of disturbance). Temporary and permanent easements
will be required.



NHDES AQUATIC RESOURCE MITIGATION FUND
WETLAND PAYMENT CALCULATION
***INSERT AMOUNTS IN YELLOW CELLS***

1|Convert square feet of impact to acres:

INSERT SQ FT OF IMPACT |Square feet of impact = 7802.00
43560.00

Acres of impact = 0.1791

Total Wetland Credits = 0.1791

2[(Determine acreage of wetland construction:

Forested wetlands: 0.2687
Tidal wetlands: 0.5373
All other areas: 0.2687

3|Wetland construction cost:

Forested wetlands: $29,122.31
Tidal Wetlands: $58,244.62
All other areas: $29,122.31

4(Land acquisition cost (See land value table):

INSERT LAND VALUE Town land value: 6603
FROM TABLE WHICH Forested wetlands: $1,773.99
APPEARS TO THE LEFT. Tidal wetlands: $3,547.98
(Insert the amount do not |All other areas: $1,773.99

copy and paste.)

5|Construction + land costs:

Forested wetland: $30,896.30
Tidal wetlands: $61,792.59
All other areas: $30,896.30

6|/NHDES Administrative cost:

Forested wetlands: $6,179.26
Tidal wetlands: $12,358.52
All other areas: $6,179.26

Forested wetlands: $37,075.56
Tidal wetlands: $74,151.11
All other areas: $37,075.56




NHDES AQUATIC RESOURCE MITIGATION FUND
STREAM PAYMENT CALCULATION
***INSERT AMOUNTS IN YELLOW CELLS***

Right Bank 93.00
PERENNIAL STREAMS: INSERT
LINEAR FEET OF IMPACT ON Left Bank 44.00
BOTH BANKS AND CHANNEL Channel 138.00
INTERMITTENT STREAMS:
INSERT LINEAR FEET OF
Channel
IMPACT ALONG THREAD OF
CHANNEL
TOTAL IMPACT 275.00
TOTAL STREAM CREDITS 91.67
Stream Impact Cost: $73,870.50
NHDES Administrative cost: $14,774.10

FoksckxdkxEk* TOTAL ARM FUND STREAM PAYMENT %k %%

$88,644.60
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1.0 INTRODUCTION

This report provides a summary of the wetland resources and stream crossing assessment for the US Route 4 over
the Blackwater River bridge replacement project in Andover, New Hampshire (NHDOT Project Number 40392).

20 METHODOLOGY

The study area for the wetland delineation included approximately 170 feet north (upstream) and 170 feet south
(downstream) of the crossing and approximately 800 feet west and 600 feet east of the crossing along US Route
4,

The delineation was completed on November 28, 2018 and July 19, 2019 by Jennifer Riordan (NH Certified Wetland
Scientist #269). Wetland boundaries were field checked and updated on June 10 and 14, 2022, and April 21, 2023
by Jennifer Riordan and Ethan Maskiell of GM2 Associates, Inc. (GM2). The wetland delineation was conducted in
accordance with the US Army Corps of Engineers (USACE) 1987 Methodology and the USACE Northcentral and
Northeast Regional Supplement (2012). Individually-labeled flags were placed in the field to designate the wetland
resource boundaries, Ordinary High Water (OHW), and Top of Bank (TOB), and the flags were survey located.
Individually-labeled flags placed in the field during the June 10, 2022 site visit were located with a Trimble Geo7x
GPS unit. USACE wetland determination data forms were completed in 2019 and 2022 and are included in
Appendix A.

Federal wetland classifications were assigned in accordance with “Classification of Wetlands and Deepwater
Habitats of the United States” (Federal Geographic Data Committee, 2013). Wetland functions were assessed in
accordance with the USACE New England District Highway Methodology Workbook Supplement (1999). A NH
Department of Environmental Services Functional Assessment worksheet was completed and is included in
Appendix B.

The wetland delineation was conducted during normal conditions, based on a review of the U.S. Drought Monitor
map.

3.0 SITE DESCRIPTION

The study area includes the Blackwater River, adjacent floodplain wetlands, forested upland, and agricultural fields.
The area adjacent to the bridge includes wetlands, forested upland, and an agricultural field. Tree species within
the forested areas include silver maple (Acer saccharinum), red maple (Acer rubrum), northern red oak (Quercus
rubra), slippery elm (Ulmus rubra), and white pine (Pinus strobus).

There are Prime Wetlands located to the northwest, southwest, and southeast of the bridge, which were all
designated by the Town of Andover in 1989 (see Prime Wetland Map in Appendix C). At this time, wetlands needed
to provide multiple functions and contain very poorly drained soils to be considered for prime wetland designation.

All wetlands within the project area are Priority Resource Areas (floodplain wetlands adjacent to a Tier 3 stream).

The surrounding area consists of undeveloped forested land, fields, wetlands, and scattered rural residential areas.
A logging yard is located in the northeast bridge quadrant.

Conservation land (Fenton Conservation Easement) is located on the south side of US Route 4, west of the
Blackwater River. The easement is held by the Town of Andover.
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The portion of the Blackwater River within the project area has a Zone A floodplain but there is no regulatory
floodway, based on a review of the current FEMA Flood Insurance Rate Map.

40 SUMMARY OF WETLAND RESOURCES
4.1. Blackwater River (TOB & OHW)

Classification:
riverine, lower perennial, unconsolidated bottom, permanently flooded (R2UBH)

Top of bank (TOB) and ordinary high water (OHW) of the Blackwater River was delineated as it flows from north to
south at the crossing. The segment of the Blackwater River channel under and adjacent to the bridge varies from
approximately 70 feet to 90 feet wide with banks approximately 5 to 7 feet high. During the site visit in July 2019,
the water was approximately 3 to 5 feet deep. The substrate is muddy and mostly consists of sand.

Vegetation on the banks includes silver maple, red maple, American hazelnut (Corylus americana), slippery elm,
Virginia creeper (Parthenocissus quinquefolia), and poison ivy (Toxicodendron radicans).

Blackwater River

View northeast (upstream)
from bridge

Photo taken 7/19/19
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Blackwater River

View southwest
(downstream) of bridge
Photo taken 7/19/19

Blackwater River, view
downstream toward bridge
Photo taken 7/19/19
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4.2. Wetland 1 and Wetland 2 (Flag Series H & | and Flag Series B & J)

Classification:
palustrine, forested, broad-leaved deciduous, seasonally flooded/saturated (PFO1E)
palustrine, emergent, persistent, seasonally flooded/saturated (PEM1E)

Wetland 1 (Flag Series H-1 to H-22 and I-1 to I-5) is a large forested wetland located northwest of Bridge No.
143/077, northwest of the agricultural field. Most of the wetland contains very poorly drained soils and is designated
as Prime Wetland. A very small area at the southeastern edge of the wetland, adjacent to US Route 4 and the
agricultural field, does not contain very poorly drained soils and appears to be inundated less frequently than the
rest of the wetland. This area is not included as Prime Wetland.

There were areas of standing water within Wetland 1 during the June 2022 site visit. The wetland is connected to
the Blackwater River further upstream from the project site. Vegetation within Wetland 1 includes red maple,
speckled alder (Alnus incana), buttonbush (Cephalanthus occidentalis), sensitive fern (Onoclea sensibilis), and
Japanese knotweed (Reynoutria japonica).

Wetland 2 (Flag Series B-1 to B-24 and J-1 to J-28) is located southwest of Bridge No. 143/077. The wetland is
mostly forested except for a small emergent area at the edge of a field. The western portion of the wetland is
designated as Prime Wetland. The emergent area and the portion of the wetland located near the US Route 4
bridge are not mapped as Prime Wetland. Wetland 2 is predominantly vegetated with red maple, slippery elm,
sensitive fern, and royal fern.

Functions provided by Wetland 1 and Wetland 2 include ecological integrity, fish habitat, flood storage, groundwater
recharge, nutrient trapping, production export, scenic quality, sediment trapping, shoreline anchoring,
uniqueness/heritage, and wetland-based recreation, wetland-dependent wildlife habitat. All of these are provided
at the principal level except groundwater recharge, production export, and wetland-based recreation.

Wetland 1 (Flag Series H)
View northeast
Photo taken 6/10/22
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Wetland 1 (Flag Series H)
View northeast
Photo taken 6/10/22

Wetland 1 (Flag Series I)
View southeast
Photo taken 6/10/22
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Wetland 2 forested portion
(Flag Series B)

View southwest

Photo taken 7/19/19

Wetland 2 emergent portion
(Flag Series J)

View northwest

Photo taken 6/10/22
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4.3. Wetland 6 and Wetland 7 (Flag Series D, E, & F and Flag Series G)

Classification:
palustrine, forested, broad-leaved deciduous, seasonally flooded/saturated (PFO1E)
palustrine, unconsolidated bottom, semipermanently flooded (PUBF)

Wetland 6 is a forested wetland located northeast of Bridge No. 143/077, between the Blackwater River to the west
and a logging yard to the east. The wetland continues north/northeast beyond the study area where it connects to
the river. Wetland 6 is sparsely vegetated with red maple, slippery elm, and sensitive fern. Wetland 6 is not mapped
as Prime Wetland.

Wetland 7 (Flag Series G-1to G-12) is a large forested wetland located southeast of Bridge No. 143/077. It includes
a small, ponded area (PUBH) located approximately 300 feet southeast of the bridge. The ponded portion had
approximately 6 to 8 inches of standing water at the time of the June 2022 site visit. The entirety of Wetland 7 is
identified as Prime Wetland. Although the mapped prime wetland on the NHDES Wetlands Permit Planning Tool
does not extend to US Route 4, the delineated wetland contains very poorly drained soils up to the roadway
embankment. The wetland continues southwest beyond the study area, where it connects to the Blackwater River.
Wetland 7 vegetation includes red maple, slippery elm, silky dogwood (Cornus amomum), buttonbush, winterberry
holly (llex verticillata), royal fern, and sensitive fern.

Wetland 6 and Wetland 7 provide ecological integrity, fish habitat, flood storage, groundwater recharge, nutrient
trapping, production export, scenic quality, sediment trapping, shoreline anchoring, uniqueness/heritage, wetland-
based recreation, and wetland-dependent wildlife habitat. Of these, all are provided at the principal level except
groundwater recharge, production export, and wetland-based recreation.

Wetland 6 (Flag Series F)
View northeast
Photo taken 7/19/19
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Wetland 7 forested portion
(Flag Series G)

View southwest

Photo taken 7/19/19

Wetland 7 along US Route 4
(Flag Series G)

View southeast

Photo taken 7/19/19
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5.0 STREAM CROSSING ASSESSMENT

The bridge to be replaced (Bridge No. 143/077) carries US Route 4 over the Blackwater River. The watershed
size at the crossing is approximately 62,138 acres (97.1 mi?), making it a Tier 3 crossing. The crossing is also
located within a 100-year floodplain. In accordance with Env-Wt 900, a stream crossing assessment was
conducted utilizing a combination of field observations and desktop analysis using aerial imagery and LiDAR data
available from NH GRANIT, as well as bathymetric survey data. Field measurements of bankfull width, maximum
bankfull depth, and flood prone width were not able to be taken during the site visits due to the depth and width of
the river.

There are large floodplain wetlands, agricultural fields, a logging yard, and forested upland within the vicinity of the
US Route 4/Blackwater River crossing. Conservation land is located southwest of the crossing. Vegetation adjacent
to the river includes silver maple, red maple, American hazelnut, elm, Virginia creeper, and poison ivy.

Stream crossing assessment measurements of bankfull width and flood prone width were completed using
bathymetric survey data and GRANIT LiDAR data for three cross sections in the Blackwater River within the vicinity
of the bridge: just downstream of the US Route 4 crossing, approximately 1,900 feet downstream of the bridge, and
approximately 3,000 feet upstream of the bridge (refer to Table 5-1). These cross-section locations were chosen
since the river channel changes further downstream and upstream. A reference reach that matches the
characteristics of the river near the US Route 4 bridge is not located nearby. Downstream of Cross Section 2, the
river widens into an area referred to as “The Bay”. Upstream of Cross-Section 3, the river channel becomes less
sinuous and has a narrower flood prone width.

The widths that were measured using desktop data and maps were consistent with field observations. The flood
prone width downstream of the bridge is very wide, which made field measurements impractical. Bathymetric survey
data was used to determine approximate mean and maximum bankfull depths. These depths were consistent with
field observations. Water depth at the time of the site visits ranged from approximately 3 to 8+ feet.

Substrate at the crossing location consists of approximately 70% sand and 30% silt, based on field observations.

Table 5-1
Blackwater River — US Route 4 Crossing
Cross Section 1 Cross Section 2 Cross Section 3 Range Average
(DS of bridge — (1,900’ DS of (3,000’ US of
crossing bridge) bridge)
location)
Bankfull Width* 75 feet 73 feet 93 feet 73-93 feet 81.3 feet
Mean Bankfull 5 feet 5 feet 3 feet 3-5 feet 4.3 feet
Depth**
Width to Depth 15 15 31 15-31 20.3
Ratio
Max Bankfull 8 feet 9 feet 4 feet 4-9 feet 7 feet
Depth**
Flood Prone 2,600 feet 1,470 feet 102 feet 102-2,600 feet 1,390.7 feet
Width*
Entrenchment 35 20 1.1 1.1-35 18.7
Ratio

*Bankfull width and flood prone width were estimated using bathymetric survey data and LiDAR elevation data in GRANIT,
combined with aerial photographs, FEMA floodplain maps, and site observations,

**Mean and maximum bankfull depths were estimated based on bathymetric survey data and site observations.

Sinuosity was measured using bathymetric survey data and LiDAR elevation data within the vicinity of the crossing.
Based on these measurements, the sinuosity was estimated to be 1.97 downstream of the crossing and 1.06 at the
crossing.
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Due to the high entrenchment ratio and flood prone width, the Rosgen classification for the segment of the
Blackwater River downstream of the crossing is Type E. Upstream of the bridge, the lower entrenchment ratio and
greater width to depth ratio are characteristic of a Type F stream.
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WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region

Project/Site: Andover 40392 City/County: Andover / Merrimack Sampling Date: 7/19/2019
Applicant/Owner: NHDOT State: NH Sampling Point: ﬂ
Investigator(s): Jenn Riordan Section, Township, Range:

Landform (hillside, terrace, etc.): floodplain wetland Local relief (concave, convex, none): concave Slope (%):_<2__
Subregion (LRR or MLRA): LRRR Lat: 43.422 N Long: 71.777 W Datum:

Soil Map Unit Name: 406A - Medomak mucky silt loam, 0-2% slopes, frequently flooded

NWI classification: PFO1E

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)
Are Vegetation , Soil , or Hydrology significantly disturbed?  Are “Normal Circumstances” present? Yes X No
Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No
Hydric Soil Present? Yes X No
Wetland Hydrology Present? Yes X No

Is the Sampled Area
within a Wetland?

Yes X No

If yes, optional Wetland Site ID: Series B

Remarks: (Explain alternative procedures here or in a separate report.)
Data point is located near flag B-20

HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)
Surface Soil Cracks (B6)

____Surface Water (A1) ____Water-Stained Leaves (B9) ___Drainage Patterns (B10)
____High Water Table (A2) ____Aquatic Fauna (B13) ____Moss Trim Lines (B16)
____Saturation (A3) ____Marl Deposits (B15) ____ Dry-Season Water Table (C2)
____Water Marks (B1) ____Hydrogen Sulfide Odor (C1) ___Crayfish Burrows (C8)
____Sediment Deposits (B2) ____Oxidized Rhizospheres on Living Roots (C3) __ Saturation Visible on Aerial Imagery (C9)
____ Drift Deposits (B3) ____Presence of Reduced Iron (C4) ____Stunted or Stressed Plants (D1)
____Algal Mat or Crust (B4) ____Recent Iron Reduction in Tilled Soils (C6) _X_Geomorphic Position (D2)
____Iron Deposits (B5) ____Thin Muck Surface (C7) ____Shallow Aquitard (D3)

Inundation Visible on Aerial Imagery (B7) ~__ Other (Explain in Remarks) ____Microtopographic Relief (D4)

Sparsely Vegetated Concave Surface (B8)

X FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes No X Depth (inches):
Saturation Present? Yes No X Depth (inches):

(includes capillary fringe)

Wetland Hydrology Present? Yes X No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers
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VEGETATION - Use scientific names of plants. Sampling Point: DP-1
Absolute Dominant Indicator
Tree Stratum (Plot size: 30' ) % Cover Species? Status Dominance Test worksheet:
1. Acer rubrum 63 Yes FAC Number of Dominant Species
2. That Are OBL, FACW, or FAC: 4 (A)
3. Total Number of Dominant
4. Species Across All Strata: 4 (B)
5 Percent of Dominant Species
6. That Are OBL, FACW, or FAC: 100.0% (A/B)
7. Prevalence Index worksheet:
63 =Total Cover Total % Cover of: Multiply by:
Sapling/Shrub Stratum (Plot size: 15' ) OBL species x1=
1. Ulmus rubra 20 Yes FAC FACW species x2=
2. Cornus amomum 5 No FACW FAC species x3=
3. Spiraea latifolia 5 No FACW FACU species x4 =
4. UPL species X5=
5. Column Totals: (A) (B)
6. Prevalence Index =B/A =
7. Hydrophytic Vegetation Indicators:
30 =Total Cover 1 - Rapid Test for Hydrophytic Vegetation
Herb Stratum (Plot size: 5' ) X 2 -Dominance Test is >50%
1. Onoclea sensibilis 63 Yes FACW 3 - Prevalence Index is <3.0"
2. Osmunda spectabilis 38 Yes OBL 4 - Morphological Adaptations1 (Provide supporting
3. Unknown grass (Calamagrostis canadensis?) 3 No data in Remarks or on a separate sheet)
4. Problematic Hydrophytic Vegetation1 (Explain)
5. "Indicators of hydric soil and wetland hydrology must
6. be present, unless disturbed or problematic.
7. Definitions of Vegetation Strata:
8. Tree — Woody plants 3 in. (7.6 cm) or more in diameter
9. at breast height (DBH), regardless of height.
10. Sapling/shrub — Woody plants less than 3 in. DBH
11. and greater than or equal to 3.28 ft (1 m) tall.
12. Herb — All herbaceous (non-woody) plants, regardless
104  =Total Cover of size, and woody plants less than 3.28 ft tall.
Woody Vine Stratum  (Plot size: ) Woody vines — All woody vines greater than 3.28 ft in
1. None height.
2
3 Hydrophytic
’ Vegetation
4 Present? Yes X No
=Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL

Sampling Point: DP-1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type1 Loc? Texture Remarks

0-4 10YR 4/2 98 10YR 4/6 2 C M Sandy loamy fine sand

4-12 2.5Y 5/4 50 2.5Y 5/6 2 C M Sandy Distinct redox concentrations

2.5Y 6/3 48

"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. % ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
____Histosol (A1) ____Polyvalue Below Surface (S8) (LRR R, ____2.cm Muck (A10) (LRR K, L, MLRA 149B)
____Histic Epipedon (A2) MLRA 149B) ____Coast Prairie Redox (A16) (LRR K, L, R)
____Black Histic (A3) ____Thin Dark Surface (S9) (LRRR, MLRA149B) 5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
____Hydrogen Sulfide (A4) ____High Chroma Sands (S11) (LRR K, L) ___Polyvalue Below Surface (S8) (LRR K, L)
____Stratified Layers (A5) ___Loamy Mucky Mineral (F1) (LRR K, L) ____Thin Dark Surface (S9) (LRRK, L)
____ Depleted Below Dark Surface (A11) __ Loamy Gleyed Matrix (F2) ____lron-Manganese Masses (F12) (LRR K, L, R)
____Thick Dark Surface (A12) ___Depleted Matrix (F3) ____Piedmont Floodplain Soils (F19) (MLRA 149B)
____Sandy Mucky Mineral (S1) ____Redox Dark Surface (F6) ____Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
____Sandy Gleyed Matrix (S4) ____Depleted Dark Surface (F7) ____Red Parent Material (F21)
_X_Sandy Redox (S5) ____Redox Depressions (F8) ____Very Shallow Dark Surface (TF12)
____Stripped Matrix (S6) ____Marl (F10) (LRR K, L) ____Other (Explain in Remarks)

Dark Surface (S7)

®Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present? Yes X No

Remarks:

This data form is revised from Northcentral and Northeast Regional Supplement Version 2.0 to reflect the NRCS Field Indicators of Hydric Soils
version 7.0 March 2013 Errata. (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051293.docx)

US Army Corps of Engineers

Northcentral and Northeast Region — Version 2.0




WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region

Project/Site: Andover 40392 City/County: Andover / Merrimack Sampling Date: 7/19/2019
Applicant/Owner: NHDOT State: NH Sampling Point: L—Z
Investigator(s): Jenn Riordan Section, Township, Range:

Landform (hillside, terrace, etc.): terrace next to bank Local relief (concave, convex, none): convex Slope (%):_<2__
Subregion (LRR or MLRA): LRRR Lat: 43.422 N Long: 71.777 W Datum:

Soil Map Unit Name: 406A - Medomak mucky silt loam, 0-2% slopes, frequently flooded NWI classification: PFO1E

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No__ (Ifno, explain in Remarks.)

Are Vegetation _ ,Soil ____ ,orHydrology __significantly disturbed?  Are “Normal Circumstances” present? Yes_ X No__
Are Vegetation _ ,Soil _ ,orHydrology __ naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No Is the Sampled Area
Hydric Soil Present? Yes No X within a Wetland? Yes No X
Wetland Hydrology Present? Yes No X If yes, optional Wetland Site ID:

Remarks: (Explain alternative procedures here or in a separate report.)
Upland data point located between flag series B and TOB line

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) ____Surface Soil Cracks (B6)

____Surface Water (A1) ____Water-Stained Leaves (B9) ___Drainage Patterns (B10)

____High Water Table (A2) ____Aquatic Fauna (B13) ____Moss Trim Lines (B16)

____Saturation (A3) ____Marl Deposits (B15) ____ Dry-Season Water Table (C2)
____Water Marks (B1) ____Hydrogen Sulfide Odor (C1) ___Crayfish Burrows (C8)

____Sediment Deposits (B2) ____Oxidized Rhizospheres on Living Roots (C3) __ Saturation Visible on Aerial Imagery (C9)
____ Drift Deposits (B3) ____Presence of Reduced Iron (C4) ____Stunted or Stressed Plants (D1)
____Algal Mat or Crust (B4) ____Recent Iron Reduction in Tilled Soils (C6) ____Geomorphic Position (D2)

____Iron Deposits (B5) ____Thin Muck Surface (C7) ____Shallow Aquitard (D3)

____Inundation Visible on Aerial Imagery (B7) ~__ Other (Explain in Remarks) ____Microtopographic Relief (D4)
____Sparsely Vegetated Concave Surface (B8) ____ FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No X Depth (inches):

Water Table Present? Yes No X Depth (inches):

Saturation Present? Yes No X Depth (inches): Wetland Hydrology Present? Yes No X

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers Northcentral and Northeast Region — Version 2.0



VEGETATION - Use scientific names of plants. Sampling Point: DP-2
Absolute Dominant Indicator
Tree Stratum (Plot size: 30' ) % Cover Species? Status Dominance Test worksheet:
1. Acer rubrum 25 Yes FAC Number of Dominant Species
2. That Are OBL, FACW, or FAC: 4 (A)
3. Total Number of Dominant
4. Species Across All Strata: 7 (B)
5 Percent of Dominant Species
6. That Are OBL, FACW, or FAC: 57.1% (A/B)
7. Prevalence Index worksheet:
25 =Total Cover Total % Cover of: Multiply by:
Sapling/Shrub Stratum (Plot size: 15' ) OBL species x1=
1. Prunus virginiana 20 Yes FACU FACW species x2=
2. Acer rubrum 10 Yes FAC FAC species x3=
3. Corylus americana 10 Yes FACU FACU species x4 =
4. UPL species X5=
5. Column Totals: (A) (B)
6. Prevalence Index =B/A =
7. Hydrophytic Vegetation Indicators:
40 =Total Cover 1 - Rapid Test for Hydrophytic Vegetation
Herb Stratum (Plot size: 5' ) X 2 -Dominance Test is >50%
1. Toxicodendron radicans 20 Yes FAC 3 - Prevalence Index is <3.0"
2. Onoclea sensibilis 10 Yes FACW 4 - Morphological Adaptations' (Provide supporting
3. Thalictrum sp. 5 No data in Remarks or on a separate sheet)
4. Aster sp. 5 No Problematic Hydrophytic Vegetation1 (Explain)
5. Carexsp, 3 No "Indicators of hydric soil and wetland hydrology must
6. be present, unless disturbed or problematic.
7. Definitions of Vegetation Strata:
8. Tree — Woody plants 3 in. (7.6 cm) or more in diameter
9. at breast height (DBH), regardless of height.
10. Sapling/shrub — Woody plants less than 3 in. DBH
11. and greater than or equal to 3.28 ft (1 m) tall.
12. Herb — All herbaceous (non-woody) plants, regardless
43 =Total Cover of size, and woody plants less than 3.28 ft tall.
Woody Vine Stratum  (Plot size: ) Woody vines — All woody vines greater than 3.28 ft in
1. Parthenocissus quinquefolia 10 Yes FACU height.
2
3 Hydrophytic
’ Vegetation
4 Present? Yes X No
10 =Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL Sampling Point: DP-2

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type1 Loc? Texture Remarks

0-12 2.5Y 5/2 50 Sandy loamy fine sand

2.5Y 5/4 50

"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. % ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
____Histosol (A1) ____Polyvalue Below Surface (S8) (LRR R, ____2.cm Muck (A10) (LRR K, L, MLRA 149B)
____Histic Epipedon (A2) MLRA 149B) ____Coast Prairie Redox (A16) (LRR K, L, R)
____Black Histic (A3) ____Thin Dark Surface (S9) (LRRR, MLRA149B) 5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
____Hydrogen Sulfide (A4) ____High Chroma Sands (S11) (LRR K, L) ___Polyvalue Below Surface (S8) (LRR K, L)
____Stratified Layers (A5) ___Loamy Mucky Mineral (F1) (LRR K, L) ____Thin Dark Surface (S9) (LRRK, L)
____ Depleted Below Dark Surface (A11) __ Loamy Gleyed Matrix (F2) ____lron-Manganese Masses (F12) (LRR K, L, R)
____Thick Dark Surface (A12) ___Depleted Matrix (F3) ____Piedmont Floodplain Soils (F19) (MLRA 149B)
____Sandy Mucky Mineral (S1) ____Redox Dark Surface (F6) ____Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
____Sandy Gleyed Matrix (S4) ____Depleted Dark Surface (F7) ____Red Parent Material (F21)
____Sandy Redox (S5) ____Redox Depressions (F8) ____Very Shallow Dark Surface (TF12)
____Stripped Matrix (S6) ____Marl (F10) (LRR K, L) ____Other (Explain in Remarks)

Dark Surface (S7)

®Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches): Hydric Soil Present? Yes No X

Remarks:
This data form is revised from Northcentral and Northeast Regional Supplement Version 2.0 to reflect the NRCS Field Indicators of Hydric Soils
version 7.0 March 2013 Errata. (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051293.docx)

US Army Corps of Engineers Northcentral and Northeast Region — Version 2.0




WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region

Project/Site: Andover 40392 City/County: Andover / Merrimack Sampling Date: 7/19/2019
Applicant/Owner: NHDOT State: NH Sampling Point: Lﬁ
Investigator(s): Jenn Riordan Section, Township, Range:

Landform (hillside, terrace, etc.): floodplain wetland Local relief (concave, convex, none): concave Slope (%):_<2__
Subregion (LRR or MLRA): LRRR Lat: 43.422 N Long: 71.776 W Datum:

Soil Map Unit Name: 406A - Medomak mucky silt loam, 0-2% slopes, frequently flooded NWI classification: PFO1E

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No__ (Ifno, explain in Remarks.)

Are Vegetation _ ,Soil ____ ,orHydrology __significantly disturbed?  Are “Normal Circumstances” present? Yes_ X No__
Are Vegetation _ ,Soil _ ,orHydrology __ naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No Is the Sampled Area
Hydric Soil Present? Yes X No within a Wetland? Yes X No
Wetland Hydrology Present? Yes X No If yes, optional Wetland Site ID: Series D

Remarks: (Explain alternative procedures here or in a separate report.)
Data point is located near flag D-3

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) ____Surface Soil Cracks (B6)

____Surface Water (A1) _X_ Water-Stained Leaves (B9) ___Drainage Patterns (B10)

____High Water Table (A2) ____Aquatic Fauna (B13) _X_Moss Trim Lines (B16)

____Saturation (A3) ____Marl Deposits (B15) ____ Dry-Season Water Table (C2)
____Water Marks (B1) ____Hydrogen Sulfide Odor (C1) ___Crayfish Burrows (C8)

____Sediment Deposits (B2) ____Oxidized Rhizospheres on Living Roots (C3) __ Saturation Visible on Aerial Imagery (C9)
____ Drift Deposits (B3) ____Presence of Reduced Iron (C4) ____Stunted or Stressed Plants (D1)
____Algal Mat or Crust (B4) ____Recent Iron Reduction in Tilled Soils (C6) ____Geomorphic Position (D2)

____Iron Deposits (B5) ____Thin Muck Surface (C7) ____Shallow Aquitard (D3)

____Inundation Visible on Aerial Imagery (B7) ~__ Other (Explain in Remarks) ____Microtopographic Relief (D4)
_X_Sparsely Vegetated Concave Surface (B8) ____ FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No X Depth (inches):

Water Table Present? Yes No X Depth (inches):

Saturation Present? Yes No X Depth (inches): Wetland Hydrology Present? Yes X No

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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VEGETATION - Use scientific names of plants.

Sampling Point: DP-3

Absolute Dominant Indicator
Tree Stratum (Plot size: 30' ) % Cover Species? Status Dominance Test worksheet:
1. Acer rubrum 63 Yes FAC Number of Dominant Species
2. Ulmus rubra 38 Yes FAC That Are OBL, FACW, or FAC: 5 (A)
3. Total Number of Dominant
4. Species Across All Strata: 6 (B)
5 Percent of Dominant Species
6. That Are OBL, FACW, or FAC: 83.3% (A/B)
7. Prevalence Index worksheet:
101 =Total Cover Total % Cover of: Multiply by:
Sapling/Shrub Stratum (Plot size: 15' ) OBL species x1=
1. Ulmus rubra 10 Yes FAC FACW species x2=
2. FAC species x3=
3. FACU species x4 =
4. UPL species X5=
5. Column Totals: (A) (B)
6. Prevalence Index =B/A =
7. Hydrophytic Vegetation Indicators:
10 =Total Cover ____1-Rapid Test for Hydrophytic Vegetation
Herb Stratum (Plot size: 10' ) _X_2-Dominance Test is >50%
1. Acer rubrum 20 Yes FAC ____3-Prevalence Index is <3.0'
2. Carex utriculata 10 Yes OBL 4 - Morphological Adaptations' (Provide supporting
3. Onoclea sensibilis 5 No FACW data in Remarks or on a separate sheet)
4. ____Problematic Hydrophytic Vegetation1 (Explain)
5 'Indicators of hydric soil and wetland hydrology must
6. be present, unless disturbed or problematic.
7. Definitions of Vegetation Strata:
8. Tree — Woody plants 3 in. (7.6 cm) or more in diameter
9. at breast height (DBH), regardless of height.
10. Sapling/shrub — Woody plants less than 3 in. DBH
11. and greater than or equal to 3.28 ft (1 m) tall.
12. Herb — All herbaceous (non-woody) plants, regardless
35 =Total Cover of size, and woody plants less than 3.28 ft tall.
Woody Vine Stratum  (Plot size: 30 )

Woody vines — All woody vines greater than 3.28 ft in

1. None 10 Yes height.
2
3 Hydrophytic
’ Vegetation
4 Present? Yes X No

10 =Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)
10 foot radius used on herbaceous stratum due to sparse vegetation.
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SOIL Sampling Point: DP-3

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type1 Loc? Texture Remarks

0-3 10YR 5/2 95 10YR 4/4 5 C M Loamy/Clayey fine sandy loam

3-12 10YR 3/1 90 10YR 3/6 10 C M Loamy/Clayey Prominent redox concentrations
"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. % ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
____Histosol (A1) ____Polyvalue Below Surface (S8) (LRR R, ____2.cm Muck (A10) (LRR K, L, MLRA 149B)
____Histic Epipedon (A2) MLRA 149B) ____Coast Prairie Redox (A16) (LRR K, L, R)
____Black Histic (A3) ____Thin Dark Surface (S9) (LRRR, MLRA149B) 5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
____Hydrogen Sulfide (A4) ____High Chroma Sands (S11) (LRR K, L) ___Polyvalue Below Surface (S8) (LRR K, L)
____Stratified Layers (A5) ___Loamy Mucky Mineral (F1) (LRR K, L) ____Thin Dark Surface (S9) (LRRK, L)
____ Depleted Below Dark Surface (A11) __ Loamy Gleyed Matrix (F2) ____lron-Manganese Masses (F12) (LRR K, L, R)
____Thick Dark Surface (A12) _X_Depleted Matrix (F3) ____Piedmont Floodplain Soils (F19) (MLRA 149B)
____Sandy Mucky Mineral (S1) _X_Redox Dark Surface (F6) ____Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
____Sandy Gleyed Matrix (S4) ____Depleted Dark Surface (F7) ____Red Parent Material (F21)
____Sandy Redox (S5) ____Redox Depressions (F8) ____Very Shallow Dark Surface (TF12)
____Stripped Matrix (S6) ____Marl (F10) (LRR K, L) ____Other (Explain in Remarks)

Dark Surface (S7)

®Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches): Hydric Soil Present? Yes X No

Remarks:
This data form is revised from Northcentral and Northeast Regional Supplement Version 2.0 to reflect the NRCS Field Indicators of Hydric Soils
version 7.0 March 2013 Errata. (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051293.docx)
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WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region

Project/Site: Andover 40392 City/County: Andover / Merrimack Sampling Date: 7/19/2019
Applicant/Owner: NHDOT State: NH Sampling Point: _DpP-4
Investigator(s): Jenn Riordan Section, Township, Range:

Landform (hillside, terrace, etc.): terrace Local relief (concave, convex, none): none Slope (%):_2
Subregion (LRR or MLRA): LRRR Lat: 43.422 N Long: 71.776 W Datum:

Soil Map Unit Name: 406A - Medomak mucky silt loam, 0-2% slopes, frequently flooded NWI classification: PFO1E

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No__ (Ifno, explain in Remarks.)

Are Vegetation _ ,Soil ____ ,orHydrology __significantly disturbed?  Are “Normal Circumstances” present? Yes_ X No__
Are Vegetation _ ,Soil _ ,orHydrology __ naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No X Is the Sampled Area
Hydric Soil Present? Yes No X within a Wetland? Yes No X
Wetland Hydrology Present? Yes No X If yes, optional Wetland Site ID:

Remarks: (Explain alternative procedures here or in a separate report.)
Upland data point located between Wetland D and Route 4

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) ____Surface Soil Cracks (B6)

____Surface Water (A1) ____Water-Stained Leaves (B9) ___Drainage Patterns (B10)

____High Water Table (A2) ____Aquatic Fauna (B13) ____Moss Trim Lines (B16)

____Saturation (A3) ____Marl Deposits (B15) ____ Dry-Season Water Table (C2)
____Water Marks (B1) ____Hydrogen Sulfide Odor (C1) ___Crayfish Burrows (C8)

____Sediment Deposits (B2) ____Oxidized Rhizospheres on Living Roots (C3) __ Saturation Visible on Aerial Imagery (C9)
____ Drift Deposits (B3) ____Presence of Reduced Iron (C4) ____Stunted or Stressed Plants (D1)
____Algal Mat or Crust (B4) ____Recent Iron Reduction in Tilled Soils (C6) ____Geomorphic Position (D2)

____Iron Deposits (B5) ____Thin Muck Surface (C7) ____Shallow Aquitard (D3)

____Inundation Visible on Aerial Imagery (B7) ~__ Other (Explain in Remarks) ____Microtopographic Relief (D4)
____Sparsely Vegetated Concave Surface (B8) ____ FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No X Depth (inches):

Water Table Present? Yes No X Depth (inches):

Saturation Present? Yes No X Depth (inches): Wetland Hydrology Present? Yes No X

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers Northcentral and Northeast Region — Version 2.0



VEGETATION - Use scientific names of plants. Sampling Point: DP-4
Absolute Dominant Indicator
Tree Stratum (Plot size: 30' ) % Cover Species? Status Dominance Test worksheet:
1. Acer rubrum 63 Yes FAC Number of Dominant Species
2. Tilia americana 38 Yes FACU That Are OBL, FACW, or FAC: 3 (A)
3. Total Number of Dominant
4. Species Across All Strata: 7 (B)
5 Percent of Dominant Species
6. That Are OBL, FACW, or FAC: 42.9% (A/B)
7. Prevalence Index worksheet:
101 =Total Cover Total % Cover of: Multiply by:
Sapling/Shrub Stratum (Plot size: 15' ) OBL species x1=
1. Ulmus rubra 10 Yes FAC FACW species x2=
2. Carpinus caroliniana 10 Yes FAC FAC species x3=
3 FACU species x4 =
4. UPL species X5=
5 Column Totals: (A) (B)
6 Prevalence Index =B/A =
7 Hydrophytic Vegetation Indicators:
20 =Total Cover 1 - Rapid Test for Hydrophytic Vegetation
Herb Stratum (Plot size: 5' ) 2 - Dominance Test is >50%
1. Toxicodendron radicans 10 No FAC 3 - Prevalence Index is <3.0"
2. Grasses/sedges 10 No 4 - Morphological Adaptations' (Provide supporting
3. Parthenocissus quinquefolia 20 Yes FACU data in Remarks or on a separate sheet)
4. Aster sp. 10 No Problematic Hydrophytic Vegetation1 (Explain)
5. Solidago sp. 20 Yes "Indicators of hydric soil and wetland hydrology must
6. be present, unless disturbed or problematic.
7. Definitions of Vegetation Strata:
8. Tree — Woody plants 3 in. (7.6 cm) or more in diameter
9. at breast height (DBH), regardless of height.
10. Sapling/shrub — Woody plants less than 3 in. DBH
11. and greater than or equal to 3.28 ft (1 m) tall.
12. Herb — All herbaceous (non-woody) plants, regardless
70 =Total Cover of size, and woody plants less than 3.28 ft tall.
Woody Vine Stratum  (Plot size: ) Woody vines — All woody vines greater than 3.28 ft in
1. \Vitis sp. 5 Yes height.
2
3 Hydrophytic
’ Vegetation
4 Present? Yes No X
5 =Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL Sampling Point: DP-4

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type1 Loc? Texture Remarks

0-10 10YR 5/3 100 Loamy/Clayey fine sandy loam

10-12 10YR 6/3 100 Loamy/Clayey rocks at 12"
"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. % ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
____Histosol (A1) ____Polyvalue Below Surface (S8) (LRR R, ____2.cm Muck (A10) (LRR K, L, MLRA 149B)
____Histic Epipedon (A2) MLRA 149B) ____Coast Prairie Redox (A16) (LRR K, L, R)
____Black Histic (A3) ____Thin Dark Surface (S9) (LRRR, MLRA149B) 5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
____Hydrogen Sulfide (A4) ____High Chroma Sands (S11) (LRR K, L) ___Polyvalue Below Surface (S8) (LRR K, L)
____Stratified Layers (A5) ___Loamy Mucky Mineral (F1) (LRR K, L) ____Thin Dark Surface (S9) (LRRK, L)
____ Depleted Below Dark Surface (A11) __ Loamy Gleyed Matrix (F2) ____lron-Manganese Masses (F12) (LRR K, L, R)
____Thick Dark Surface (A12) ___Depleted Matrix (F3) ____Piedmont Floodplain Soils (F19) (MLRA 149B)
____Sandy Mucky Mineral (S1) ____Redox Dark Surface (F6) ____Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
____Sandy Gleyed Matrix (S4) ____Depleted Dark Surface (F7) ____Red Parent Material (F21)
____Sandy Redox (S5) ____Redox Depressions (F8) ____Very Shallow Dark Surface (TF12)
____Stripped Matrix (S6) ____Marl (F10) (LRR K, L) ____Other (Explain in Remarks)

Dark Surface (S7)

®Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches): Hydric Soil Present? Yes No X

Remarks:
This data form is revised from Northcentral and Northeast Regional Supplement Version 2.0 to reflect the NRCS Field Indicators of Hydric Soils
version 7.0 March 2013 Errata. (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051293.docx)
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WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region

Project/Site: Andover 40392

City/County: Andover/Merrimack

Sampling Date:

Applicant/Owner: NHDOT

State: NH Sampling Point:

Investigator(s): J.Riordan, E.Maskiell

Section, Township, Range:

Landform (hillside, terrace, etc.): floodplain

Local relief (concave, convex, none): concave

Subregion (LRR or MLRA): LRRR

Lat: 43.421 N Long:

6/14/22
DP-G-1

71.776 W Datum:

Soil Map Unit Name: 406A Medomak mucky silt loam, 0 to 2% slopes, frequently flooded

NWI classification: PFO1E

Slope (%):

Are climatic / hydrologic conditions on the site typical for this time of year?

Are Vegetation , Soil

Are Vegetation , Soil

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

, or Hydrology
, or Hydrology

Yes X
significantly disturbed?

naturally problematic?

No
Are “Normal Circumstances” present?

(If needed,

(If no, explain in Remarks.)

Yes X No

explain any answers in Remarks.)

Hydrophytic Vegetation Present? Yes
Hydric Soil Present? Yes
Wetland Hydrology Present? Yes

X No Is the Sampled Area
X No within a Wetland?
X No

Yes X No

If yes, optional Wetland Site ID: Wetland G

Remarks: (Explain alternative procedures here or in a separate report.)

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

_X_Surface Water (A1)

_X_High Water Table (A2)

_X_Saturation (A3)

____Water Marks (B1)

____Sediment Deposits (B2)

____ Drift Deposits (B3)

____Algal Mat or Crust (B4)

____Iron Deposits (B5)

____Inundation Visible on Aerial Imagery (B7)
____Sparsely Vegetated Concave Surface (B8)

____Water-Stained Leaves (B9)
____Aquatic Fauna (B13)
____Marl Deposits (B15)
____Hydrogen Sulfide Odor (C1)

Secondary Indicators (minimum of two required)

____Surface Soil Cracks (B6)
___Drainage Patterns (B10)
____Moss Trim Lines (B16)

____ Dry-Season Water Table (C2)
___Crayfish Burrows (C8)

Oxidized Rhizospheres on Living Roots (C3) Saturation Visible on Aerial Imagery (C9)

____Presence of Reduced Iron (C4)
____Recent Iron Reduction in Tilled Soils (C6)
____Thin Muck Surface (C7)

____Other (Explain in Remarks)

____Stunted or Stressed Plants (D1)
____Geomorphic Position (D2)
____Shallow Aquitard (D3)
____Microtopographic Relief (D4)
_X_FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes X
Water Table Present? Yes X No
Saturation Present? Yes X

(includes capillary fringe)

No

No

Depth (inches): 6
Depth (inches): 2

Depth (inches): surface

Wetland Hydrology Present?

Yes X No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
6-8" of standing water nearby

US Army Corps of Engineers
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VEGETATION - Use scientific names of plants.

Sampling Point: DP-G-1

Absolute Dominant Indicator
Tree Stratum (Plot size: 30' ) % Cover Species? Status Dominance Test worksheet:
1. Acer rubrum 50 Yes FAC Number of Dominant Species
2. Quercus rubra 10 No FACU That Are OBL, FACW, or FAC: 4 (A)
3. Total Number of Dominant
4. Species Across All Strata: 4 (B)
5 Percent of Dominant Species
6. That Are OBL, FACW, or FAC: 100.0% (A/B)
7. Prevalence Index worksheet:
60 =Total Cover Total % Cover of: Multiply by:
Sapling/Shrub Stratum (Plot size: 15' ) OBL species x1=
1. Ulmus americana 20 Yes FACW FACW species x2=
2. Cornus amomum 10 No FACW FAC species x3=
3. Cephalanthus occidentalis 10 No OBL FACU species x4 =
4. llex verticillata 20 Yes FACW UPL species x5=
5. Column Totals: (A) (B)
6. Prevalence Index =B/A =
7. Hydrophytic Vegetation Indicators:
60 =Total Cover 1 - Rapid Test for Hydrophytic Vegetation
Herb Stratum (Plot size: 5' ) X 2 -Dominance Test is >50%
1. Osmunda regalis 90 Yes OBL 3 - Prevalence Index is <3.0"
2. Onoclea sensibilis 10 No FACW 4 - Morphological Adaptations' (Provide supporting
3 data in Remarks or on a separate sheet)
4. Problematic Hydrophytic Vegetation1 (Explain)
5. "Indicators of hydric soil and wetland hydrology must
6. be present, unless disturbed or problematic.
7. Definitions of Vegetation Strata:
8. Tree — Woody plants 3 in. (7.6 cm) or more in diameter
9. at breast height (DBH), regardless of height.
10. Sapling/shrub — Woody plants less than 3 in. DBH
11. and greater than or equal to 3.28 ft (1 m) tall.
12. Herb — All herbaceous (non-woody) plants, regardless
100  =Total Cover of size, and woody plants less than 3.28 ft tall.
Woody Vine Stratum  (Plot size: ) Woody vines — All woody vines greater than 3.28 ft in
1. height.
2
3 Hydrophytic
’ Vegetation
4 Present? Yes X No

=Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL Sampling Point: DP-G-1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type1 Loc? Texture Remarks

0-14 7.5YR 2.5/1 100 Mucky Sand mucky loamy sand
"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. % ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
____Histosol (A1) ____Polyvalue Below Surface (S8) (LRR R, ____2.cm Muck (A10) (LRR K, L, MLRA 149B)
____Histic Epipedon (A2) MLRA 149B) ____Coast Prairie Redox (A16) (LRR K, L, R)
____Black Histic (A3) ____Thin Dark Surface (S9) (LRRR, MLRA149B) 5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
____Hydrogen Sulfide (A4) ____High Chroma Sands (S11) (LRR K, L) ___Polyvalue Below Surface (S8) (LRR K, L)
____Stratified Layers (A5) ___Loamy Mucky Mineral (F1) (LRR K, L) ____Thin Dark Surface (S9) (LRRK, L)
____ Depleted Below Dark Surface (A11) __ Loamy Gleyed Matrix (F2) ____lron-Manganese Masses (F12) (LRR K, L, R)
____Thick Dark Surface (A12) ___Depleted Matrix (F3) ____Piedmont Floodplain Soils (F19) (MLRA 149B)
_X_Sandy Mucky Mineral (S1) ____Redox Dark Surface (F6) ____Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
____Sandy Gleyed Matrix (S4) ____Depleted Dark Surface (F7) ____Red Parent Material (F21)
____Sandy Redox (S5) ____Redox Depressions (F8) ____Very Shallow Dark Surface (TF12)
____Stripped Matrix (S6) ____Marl (F10) (LRR K, L) ____Other (Explain in Remarks)

Dark Surface (S7)

®Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches): Hydric Soil Present? Yes X No

Remarks:
This data form is revised from Northcentral and Northeast Regional Supplement Version 2.0 to reflect the NRCS Field Indicators of Hydric Soils
version 7.0 March 2013 Errata. (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051293.docx)
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WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region

Project/Site: Andover 40392 City/County: Andover/Merrimack Sampling Date: 6/14/22
Applicant/Owner: NHDOT State: NH Sampling Point: DP-G-2
Investigator(s): J. Riordan, E.Maskiell Section, Township, Range:

Landform (hillside, terrace, etc.): terrace/road fill Local relief (concave, convex, none): none Slope (%):_2-5 _
Subregion (LRR or MLRA): LRRR Lat: 43.421 N Long: 71.776 W Datum:

Soil Map Unit Name: 406A Medomak mucky silt loam, 0 to 2% slopes, frequently flooded NWI classification: PFO1E

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No__ (Ifno, explain in Remarks.)

Are Vegetation _ ,Soil ____ ,orHydrology __significantly disturbed?  Are “Normal Circumstances” present? Yes_ X No__
Are Vegetation _ ,Soil _ ,orHydrology __ naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No Is the Sampled Area
Hydric Soil Present? Yes X No within a Wetland? Yes No X
Wetland Hydrology Present? Yes No X If yes, optional Wetland Site ID:

Remarks: (Explain alternative procedures here or in a separate report.)
upland point between wetland G and US Route 4

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) ____Surface Soil Cracks (B6)

____Surface Water (A1) ____Water-Stained Leaves (B9) ___Drainage Patterns (B10)

____High Water Table (A2) ____Aquatic Fauna (B13) ____Moss Trim Lines (B16)

____Saturation (A3) ____Marl Deposits (B15) ____ Dry-Season Water Table (C2)
____Water Marks (B1) ____Hydrogen Sulfide Odor (C1) ___Crayfish Burrows (C8)

____Sediment Deposits (B2) ____Oxidized Rhizospheres on Living Roots (C3) __ Saturation Visible on Aerial Imagery (C9)
____ Drift Deposits (B3) ____Presence of Reduced Iron (C4) ____Stunted or Stressed Plants (D1)
____Algal Mat or Crust (B4) ____Recent Iron Reduction in Tilled Soils (C6) ____Geomorphic Position (D2)

____Iron Deposits (B5) ____Thin Muck Surface (C7) ____Shallow Aquitard (D3)

____Inundation Visible on Aerial Imagery (B7) ~__ Other (Explain in Remarks) ____Microtopographic Relief (D4)
____Sparsely Vegetated Concave Surface (B8) _X_FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No X Depth (inches):

Water Table Present? Yes No X Depth (inches):

Saturation Present? Yes No X Depth (inches): Wetland Hydrology Present? Yes No X

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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VEGETATION - Use scientific names of plants.

Sampling Point: DP-G-2

Absolute Dominant Indicator

Tree Stratum (Plot size: 30' ) % Cover Species? Status Dominance Test worksheet:
1. Quercus rubra S Yes FACU Number of Dominant Species
2. That Are OBL, FACW, or FAC: 4 (A)
3. Total Number of Dominant
4. Species Across All Strata: 6 (B)
5 Percent of Dominant Species
6. That Are OBL, FACW, or FAC: 66.7% (A/B)
7. Prevalence Index worksheet:
5 =Total Cover Total % Cover of: Multiply by:
Sapling/Shrub Stratum (Plot size: 15' ) OBL species x1=
1. Quercus rubra 3 No FACU FACW species x2=
2. Viburnum cassinoides 3 No FACW FAC species x3=
3. llex verticillata 3 No FACW FACU species x4 =
4. Frangula alnus 3 No FAC UPL species x5=
5. Ulmus americana 10 Yes FACW Column Totals: (A) (B)
6. Alnus incana 10 Yes FACW Prevalence Index =B/A =
7. Hydrophytic Vegetation Indicators:
32 =Total Cover 1 - Rapid Test for Hydrophytic Vegetation
Herb Stratum (Plot size: 5' ) X 2 -Dominance Test is >50%
1. Osmunda claytoniana 30 Yes FAC 3 - Prevalence Index is <3.0"
2. Dichanthelium clandestinum 10 No FACW 4 - Morphological Adaptations' (Provide supporting
3. Thalictrum sp. 3 No data in Remarks or on a separate sheet)
4. Athyrium angustum 30 Yes FAC Problematic Hydrophytic Vegetation1 (Explain)
5. Unknown grass 20 Yes "Indicators of hydric soil and wetland hydrology must
6. be present, unless disturbed or problematic.
7. Definitions of Vegetation Strata:
8. Tree — Woody plants 3 in. (7.6 cm) or more in diameter
9. at breast height (DBH), regardless of height.
10. Sapling/shrub — Woody plants less than 3 in. DBH
11. and greater than or equal to 3.28 ft (1 m) tall.
12. Herb — All herbaceous (non-woody) plants, regardless
93 =Total Cover of size, and woody plants less than 3.28 ft tall.
Woody Vine Stratum  (Plot size: ) Woody vines — All woody vines greater than 3.28 ft in
1. height.
2
3 Hydrophytic
’ Vegetation
4 Present? Yes X No

=Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL Sampling Point: DP-G-2

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type1 Loc? Texture Remarks
0-6 10YR 2/1 95 7.5YR 4/6 5 C M Sandy Prominent redox concentrations
6-12 10YR 3/3 100 Sandy
"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. % ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
____Histosol (A1) ____Polyvalue Below Surface (S8) (LRR R, ____2.cm Muck (A10) (LRR K, L, MLRA 149B)
____Histic Epipedon (A2) MLRA 149B) ____Coast Prairie Redox (A16) (LRR K, L, R)
____Black Histic (A3) ____Thin Dark Surface (S9) (LRRR, MLRA149B) 5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
____Hydrogen Sulfide (A4) ____High Chroma Sands (S11) (LRR K, L) ___Polyvalue Below Surface (S8) (LRR K, L)
____Stratified Layers (A5) ___Loamy Mucky Mineral (F1) (LRR K, L) ____Thin Dark Surface (S9) (LRRK, L)
____ Depleted Below Dark Surface (A11) __ Loamy Gleyed Matrix (F2) ____lron-Manganese Masses (F12) (LRR K, L, R)
____Thick Dark Surface (A12) ___Depleted Matrix (F3) ____Piedmont Floodplain Soils (F19) (MLRA 149B)
____Sandy Mucky Mineral (S1) ____Redox Dark Surface (F6) ____Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
____Sandy Gleyed Matrix (S4) ____Depleted Dark Surface (F7) ____Red Parent Material (F21)
_X_Sandy Redox (S5) ____Redox Depressions (F8) ____Very Shallow Dark Surface (TF12)
____Stripped Matrix (S6) ____Marl (F10) (LRR K, L) ____Other (Explain in Remarks)

Dark Surface (S7)

®Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches): Hydric Soil Present? Yes X No

Remarks:
This data form is revised from Northcentral and Northeast Regional Supplement Version 2.0 to reflect the NRCS Field Indicators of Hydric Soils
version 7.0 March 2013 Errata. (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051293.docx)
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WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region

Project/Site: Andover 40392

City/County: Andover/Merrimack

Sampling Date:

Applicant/Owner: NHDOT

State: NH Sampling Point:

Investigator(s): J. Riordan, E. Maskiell

Section, Township, Range:

Landform (hillside, terrace, etc.): floodplain

Local relief (concave, convex, none): concave

Subregion (LRR or MLRA): LRR R

Lat: 43.422 N Long:

6/14/22
DP-H-1

71.777 W Datum:

Soil Map Unit Name: 406A Medomak mucky silt loam, 0 to 2% slopes, frequently flooded

NWI classification: PFO1E

Slope (%):

Are climatic / hydrologic conditions on the site typical for this time of year?

Are Vegetation , Soil

Are Vegetation , Soil

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

, or Hydrology
, or Hydrology

Yes X
significantly disturbed?

naturally problematic?

No
Are “Normal Circumstances” present?

(If needed,

(If no, explain in Remarks.)

Yes X No

explain any answers in Remarks.)

Hydrophytic Vegetation Present? Yes
Hydric Soil Present? Yes
Wetland Hydrology Present? Yes

X No Is the Sampled Area
X No within a Wetland?
X No

Yes X No

If yes, optional Wetland Site ID: Wetland H

Remarks: (Explain alternative procedures here or in a separate report.)

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

_x_Surface Water (A1)

_X_High Water Table (A2)

_Xx_Saturation (A3)

____Water Marks (B1)

____Sediment Deposits (B2)

____ Drift Deposits (B3)

____Algal Mat or Crust (B4)

____Iron Deposits (B5)

____Inundation Visible on Aerial Imagery (B7)
____Sparsely Vegetated Concave Surface (B8)

____Water-Stained Leaves (B9)
____Aquatic Fauna (B13)
____Marl Deposits (B15)
____Hydrogen Sulfide Odor (C1)

Secondary Indicators (minimum of two required)

____Surface Soil Cracks (B6)
___Drainage Patterns (B10)
____Moss Trim Lines (B16)

____ Dry-Season Water Table (C2)
___Crayfish Burrows (C8)

Oxidized Rhizospheres on Living Roots (C3) Saturation Visible on Aerial Imagery (C9)

____Presence of Reduced Iron (C4)
____Recent Iron Reduction in Tilled Soils (C6)
____Thin Muck Surface (C7)

____Other (Explain in Remarks)

____Stunted or Stressed Plants (D1)
____Geomorphic Position (D2)
____Shallow Aquitard (D3)
____Microtopographic Relief (D4)
_X_FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes
Water Table Present? Yes No
Saturation Present? Yes

(includes capillary fringe)

No

No

Depth (inches):
Depth (inches): surface+

Depth (inches): surface

Wetland Hydrology Present?

Yes X No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
6-8" of standing water nearby

US Army Corps of Engineers
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VEGETATION - Use scientific names of plants. Sampling Point: DP-H-1
Absolute Dominant Indicator

Tree Stratum (Plot size: 30' ) % Cover Species? Status Dominance Test worksheet:

1 Number of Dominant Species

2. That Are OBL, FACW, or FAC: 2 (A)
3. Total Number of Dominant

4. Species Across All Strata: 3 (B)
5 Percent of Dominant Species

6. That Are OBL, FACW, or FAC: 66.7% (A/B)
7. Prevalence Index worksheet:

=Total Cover Total % Cover of: Multiply by:

Sapling/Shrub Stratum (Plot size: 15' OBL species x1=

1. Cephalanthus occidentalis 30 Yes OBL FACW species x2=

2. FAC species x3=

3. FACU species x4 =

4. UPL species X5=

5. Column Totals: (A) (B)
6. Prevalence Index =B/A =

7. Hydrophytic Vegetation Indicators:

30 =Total Cover 1 - Rapid Test for Hydrophytic Vegetation

Herb Stratum (Plot size: ) X 2 -Dominance Test is >50%

1. Onoclea sensibilis 10 Yes FACW 3 - Prevalence Index is <3.0"

2. Fallopia japonica 3 Yes FACU 4 - Morphological Adaptations' (Provide supporting
3 data in Remarks or on a separate sheet)

4. Problematic Hydrophytic Vegetation1 (Explain)

5. "Indicators of hydric soil and wetland hydrology must
6. be present, unless disturbed or problematic.

7. Definitions of Vegetation Strata:

8. Tree — Woody plants 3 in. (7.6 cm) or more in diameter
9. at breast height (DBH), regardless of height.

10. Sapling/shrub — Woody plants less than 3 in. DBH
11. and greater than or equal to 3.28 ft (1 m) tall.

12. Herb — All herbaceous (non-woody) plants, regardless

13 =Total Cover of size, and woody plants less than 3.28 ft tall.

Woody Vine Stratum  (Plotsize: 30" Woody vines — All woody vines greater than 3.28 ft in
1. height.

2

3 Hydrophytic

’ Vegetation
4 Present? Yes X No
=Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL Sampling Point: DP-H-1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type1 Loc? Texture Remarks

0-14 7.5YR 2.5/1 95 10YR 3/4 5 C M Sandy Prominent redox concentrations

mucky loamy sand

"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. % ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
____Histosol (A1) ___Polyvalue Below Surface (S8) (LRR R, ____2.cm Muck (A10) (LRR K, L, MLRA 149B)
____Histic Epipedon (A2) MLRA 149B) ____Coast Prairie Redox (A16) (LRR K, L, R)
____Black Histic (A3) ____Thin Dark Surface (S9) (LRRR, MLRA149B) 5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
____Hydrogen Sulfide (A4) ____High Chroma Sands (S11) (LRR K, L) ___Polyvalue Below Surface (S8) (LRR K, L)
____Stratified Layers (A5) ___Loamy Mucky Mineral (F1) (LRR K, L) ____Thin Dark Surface (S9) (LRRK, L)
____ Depleted Below Dark Surface (A11) __ Loamy Gleyed Matrix (F2) ____lron-Manganese Masses (F12) (LRR K, L, R)
____Thick Dark Surface (A12) ___Depleted Matrix (F3) ____ Piedmont Floodplain Soils (F19) (MLRA 149B)
____Sandy Mucky Mineral (S1) ____Redox Dark Surface (F6) ____Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
____Sandy Gleyed Matrix (S4) ____Depleted Dark Surface (F7) ____Red Parent Material (F21)
_X_Sandy Redox (S5) ____Redox Depressions (F8) ____Very Shallow Dark Surface (TF12)
____Stripped Matrix (S6) ____Marl (F10) (LRR K, L) ____Other (Explain in Remarks)

Dark Surface (S7)

®Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches): Hydric Soil Present? Yes X No

Remarks:
This data form is revised from Northcentral and Northeast Regional Supplement Version 2.0 to reflect the NRCS Field Indicators of Hydric Soils
version 7.0 March 2013 Errata. (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051293.docx)
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WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region

Project/Site: Andover 40392 City/County: Andover/Merrimack Sampling Date: 6/14/22
Applicant/Owner: NHDOT State: NH Sampling Point: DP-H-2
Investigator(s): J. Riordan, E. Maskiell Section, Township, Range:

Landform (hillside, terrace, etc.): terrace Local relief (concave, convex, none): convex Slope (%):_<2__
Subregion (LRR or MLRA): LRRR Lat: 43.422 N Long: 71.778 W Datum:

Soil Map Unit Name: 406A Medomak mucky silt loam, 0 to 2% slopes, frequently flooded NWI classification: PFO1E

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No__ (Ifno, explain in Remarks.)

Are Vegetation _ ,Soil ____ ,orHydrology __significantly disturbed?  Are “Normal Circumstances” present? Yes_ X No__
Are Vegetation _ ,Soil _ ,orHydrology __ naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No Is the Sampled Area
Hydric Soil Present? Yes No X within a Wetland? Yes No X
Wetland Hydrology Present? Yes No X If yes, optional Wetland Site ID:

Remarks: (Explain alternative procedures here or in a separate report.)
Upland data point near wetland flag H-17

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) ____Surface Soil Cracks (B6)

____Surface Water (A1) ____Water-Stained Leaves (B9) ___Drainage Patterns (B10)

____High Water Table (A2) ____Aquatic Fauna (B13) ____Moss Trim Lines (B16)

____Saturation (A3) ____Marl Deposits (B15) ____ Dry-Season Water Table (C2)
____Water Marks (B1) ____Hydrogen Sulfide Odor (C1) ___Crayfish Burrows (C8)

____Sediment Deposits (B2) ____Oxidized Rhizospheres on Living Roots (C3) __ Saturation Visible on Aerial Imagery (C9)
____ Drift Deposits (B3) ____Presence of Reduced Iron (C4) ____Stunted or Stressed Plants (D1)
____Algal Mat or Crust (B4) ____Recent Iron Reduction in Tilled Soils (C6) ____Geomorphic Position (D2)

____Iron Deposits (B5) ____Thin Muck Surface (C7) ____Shallow Aquitard (D3)

____Inundation Visible on Aerial Imagery (B7) ~__ Other (Explain in Remarks) ____Microtopographic Relief (D4)
____Sparsely Vegetated Concave Surface (B8) ____ FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No X Depth (inches):

Water Table Present? Yes No X Depth (inches):

Saturation Present? Yes No X Depth (inches): Wetland Hydrology Present? Yes No X

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers Northcentral and Northeast Region — Version 2.0



VEGETATION - Use scientific names of plants. Sampling Point: DP-H-2
Absolute Dominant Indicator
Tree Stratum (Plot size: 30' ) % Cover Species? Status Dominance Test worksheet:
1. Betula papyrifera 10 No FACY Number of Dominant Species
2. Populus deltoides 20 Yes FAC That Are OBL, FACW, or FAC: 5 (A)
3. Acer rubrum 40 Yes FAC Total Number of Dominant
4. Quercus rubra 20 Yes FACU Species Across All Strata: 7 (B)
5 Percent of Dominant Species
6. That Are OBL, FACW, or FAC: 71.4% (A/B)
7. Prevalence Index worksheet:
90 =Total Cover Total % Cover of: Multiply by:
Sapling/Shrub Stratum (Plot size: 15' OBL species x1=
1. Hamamelis virginiana 60 Yes FACU FACW species x2=
2. Viburnum cassinoides 5 No FACW FAC species x3=
3. Alnusincana 10 No FACW FACU species x4 =
4. Populus deltoides 3 No FAC UPL species x5=
5. Fagus grandifolia 10 No FACU Column Totals: (A) (B)
6. Prevalence Index =B/A =
7. Hydrophytic Vegetation Indicators:
88 =Total Cover 1 - Rapid Test for Hydrophytic Vegetation
Herb Stratum (Plot size: 5' ) X 2 -Dominance Test is >50%
1. Thelypteris noveboracensis 40 Yes FAC 3 - Prevalence Index is <3.0"
2. Athyrium angustum 40 Yes FAC 4 - Morphological Adaptations' (Provide supporting
3. Maianthemum canadense 10 No FACU data in Remarks or on a separate sheet)
4. Gaultheria procumbens 20 No FACU Problematic Hydrophytic Vegetation' (Explain)
5. "Indicators of hydric soil and wetland hydrology must
6. be present, unless disturbed or problematic.
7. Definitions of Vegetation Strata:
8. Tree — Woody plants 3 in. (7.6 cm) or more in diameter
9. at breast height (DBH), regardless of height.
10. Sapling/shrub — Woody plants less than 3 in. DBH
11. and greater than or equal to 3.28 ft (1 m) tall.
12. Herb — All herbaceous (non-woody) plants, regardless
110  =Total Cover of size, and woody plants less than 3.28 ft tall.
Woody Vine Stratum  (Plot size: Woody vines — All woody vines greater than 3.28 ft in
1. Toxicodendron radicans 5 Yes FAC height.
2.
3 Hydrophytic
’ Vegetation
4. Present? Yes X No
5 =Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL Sampling Point: DP-H-2

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type1 Loc? Texture Remarks

0-6 10YR 2/2 100 Sandy

6-12 10YR 4/4 50 Sandy

10YR 3/4 50 Loamy sand

"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. % ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
____Histosol (A1) ____Polyvalue Below Surface (S8) (LRR R, ____2.cm Muck (A10) (LRR K, L, MLRA 149B)
____Histic Epipedon (A2) MLRA 149B) ____Coast Prairie Redox (A16) (LRR K, L, R)
____Black Histic (A3) ____Thin Dark Surface (S9) (LRRR, MLRA149B) 5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
____Hydrogen Sulfide (A4) ____High Chroma Sands (S11) (LRR K, L) ___Polyvalue Below Surface (S8) (LRR K, L)
____Stratified Layers (A5) ___Loamy Mucky Mineral (F1) (LRR K, L) ____Thin Dark Surface (S9) (LRRK, L)
____ Depleted Below Dark Surface (A11) __ Loamy Gleyed Matrix (F2) ____lron-Manganese Masses (F12) (LRR K, L, R)
____Thick Dark Surface (A12) ___Depleted Matrix (F3) ____Piedmont Floodplain Soils (F19) (MLRA 149B)
____Sandy Mucky Mineral (S1) ____Redox Dark Surface (F6) ____Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
____Sandy Gleyed Matrix (S4) ____Depleted Dark Surface (F7) ____Red Parent Material (F21)
____Sandy Redox (S5) ____Redox Depressions (F8) ____Very Shallow Dark Surface (TF12)
____Stripped Matrix (S6) ____Marl (F10) (LRR K, L) ____Other (Explain in Remarks)

Dark Surface (S7)

®Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches): Hydric Soil Present? Yes No X

Remarks:
This data form is revised from Northcentral and Northeast Regional Supplement Version 2.0 to reflect the NRCS Field Indicators of Hydric Soils
version 7.0 March 2013 Errata. (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051293.docx)
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APPENDIX B

NHDES Functional Assessment Worksheet



NHDES-W-06-049

WETLANDS FUNCTIONAL ASSESSMENT

WORKSHEET
Water Division/Land Resource Management

Wetlands Bureau
Check the Status of your Application

RSA/Rule: RSA 482-A / Env-Wt 311.03(b)(10); Env-Wt 311.10
APPLICANT LAST NAME, FIRST NAME, M.Il.: NHDOT

As required by Env-Wt 311.03(b)(10), an application for a standard permit for minor and major projects must include a
functional assessment of all wetlands on the project site as specified in Env-Wt 311.10. This worksheet will help you
compile data for the functional assessment needed to meet federal (US Army Corps of Engineers (USACE); if applicable)
and NHDES requirements. Additional requirements are needed for projects in tidal area; please refer to the Coastal Area
Worksheet (NHDES-W-06-079) for more information.

Both a desktop review and a field examination are needed to accurately determine surrounding land use, hydrology,
hydroperiod, hydric soils, vegetation, structural complexity of wetland classes, hydrologic connections between
wetlands or stream systems or wetland complex, position in the landscape, and physical characteristics of wetlands and
associated surface waters. The results of the evaluation are to be used to select the location of the proposed project
having the least impact to wetland functions and values (Env-Wt 311.10). This worksheet can be used in conjunction
with the Avoidance and Minimization Written Narrative (NHDES-W-06-089) and the Avoidance and Minimization
Checklist (NHDES-W-06-050) to address Env-Wt 313.03 (Avoidance and Minimization). If more than one wetland/ stream
resource is identified, multiple worksheets can be attached to the application. All wetland, vernal pools, and stream
identification (ID) numbers are to be displayed and located on the wetlands delineation of the subject property.

SECTION 1 - LOCATION (USACE HIGHWAY METHODOLOGY)

ADJACENT LAND USE: undeveloped forest, agricultural, rural residential, transportation

CONTIGUOUS UNDEVELOPED BUFFER ZONE PRESENT? |:| Yes |X| No

DISTANCE TO NEAREST ROADWAY OR OTHER DEVELOPMENT (in feet): O (river crossing)

SECTION 2 - DELINEATION (USACE HIGHWAY METHODOLOGY; Env-Wt 311.10)

CERTIFIED WETLAND SCIENTIST (if in a non-tidal area) or QUALIFIED COASTAL PROFESSIONAL (if in a tidal area) who
prepared this assessment: Jennifer Riordan (CWS #269)

DATE(S) OF SITE VISIT(S): 11/28/2018,
7/19/2019, 6/10/2022, 4/21/2023
CONFIRM THAT THE EVALUATION IS BASED ON:
X office and

[X] Field examination.

DELINEATION PER ENV-WT 406 COMPLETED? |X| Yes |:| No

METHOD USED FOR FUNCTIONAL ASSESSMENT (check one and fill in blank if “other”):
[X] USACE Highway Methodology.
[ ] other scientifically supported method (enter name/ title):

Irm@des.nh.gov or (603) 271-2147
NHDES Wetlands Bureau, 29 Hazen Drive, PO Box 95, Concord, NH 03302-0095

www.des.nh.gov
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NHDES-W-06-049

SECTION 3 - WETLAND RESOURCE SUMMARY (USACE HIGHWAY METHODOLOGY; Env-Wt 311.10)

WETLAND ID: Blackwater River & adjacent wetlands LOCATION: (LAT/ LONG) 43.422/71.78

WETLAND AREA: large (50+ acres) DOMINANT WETLAND SYSTEMS PRESENT: riverine,
palustrine

HOW MANY TRIBUTARIES CONTRIBUTE TO THE WETLAND? | COWARDIN CLASS:

unknown R2UBH, PFO1E, PEM1E, PUBF

IS THE WETLAND A SEPARATE HYDRAULIC SYSTEM? IS THE WETLAND PART OF:

[]ves XINo X] A wildlife corridor or [_] A habitat island?

if not, where does the wetland lie in the drainage basin? IS THE WETLAND HUMAN-MADE?

Middle D Yes & No

IS THE WETLAND IN A 100-YEAR FLOODPLAIN? ARE VERNAL POOLS PRESENT?

X Yes [ ]No [ ]ves [X]No (if yes, complete the Vernal Pool Table)

ARE ANY WETLANDS PART OF A STREAM OR OPEN-WATER | ARE ANY PUBLIC OR PRIVATE WELLS DOWNSTREAM/

SYSTEM? [X] Yes [ ] No DOWNGRADIENT? [X] Yes [ ] No

PROPOSED WETLAND IMPACT TYPE: PROPOSED WETLAND IMPACT AREA:

SECTION 4 - WETLANDS FUNCTIONS AND VALUES (USACE HIGHWAY METHODOLOGY; Env-Wt 311.10)

The following table can be used to compile data on wetlands functions and values. The reference numbers indicated
in the “Functions/ Values” column refer to the following functions and values:

Ecological Integrity (from RSA 482-A:2, Xl)

Educational Potential (from USACE Highway Methodology: Educational/Scientific Value)

Fish & Aquatic Life Habitat (from USACE Highway Methodology: Fish & Shellfish Habitat)

Flood Storage (from USACE Highway Methodology: Floodflow Alteration)

Groundwater Recharge (from USACE Highway Methodology: Groundwater Recharge/Discharge)
Noteworthiness (from USACE Highway Methodology: Threatened or Endangered Species Habitat)
Nutrient Trapping/Retention & Transformation (from USACE Highway Methodology: Nutrient Removal)
Production Export (Nutrient) (from USACE Highway Methodology)

Scenic Quality (from USACE Highway Methodology: Visual Quality/Aesthetics)

W e Nk WN R

[EEN
©

Sediment Trapping (from USACE Highway Methodology: Sediment /Toxicant Retention)

[uny
[y

Shoreline Anchoring (from USACE Highway Methodology: Sediment/Shoreline Stabilization)

[EEN
N

Uniqueness/Heritage (from USACE Highway Methodology)

[y
w

Wetland-based Recreation (from USACE Highway Methodology: Recreation)
14.  Wetland-dependent Wildlife Habitat (from USACE Highway Methodology: Wildlife Habitat)

First, determine if a wetland is suitable for a particular function and value (“Suitability” column) and indicate the
rationale behind your determination (“Rationale” column). Please use the rationale reference numbers listed in
Appendix A of USACE The Highway Methodology Workbook Supplement. Second, indicate which functions and values
are principal (“Principal Function/value?” column). As described in The Highway Methodology Workbook Supplement,
“functions and values can be principal if they are an important physical component of a wetland ecosystem (function
only) and/or are considered of special value to society, from a local, regional, and/or national perspective”.
“Important Notes” are to include characteristics the evaluator used to determine the principal function and value of
the wetland.

Irm@des.nh.gov or (603) 271-2147
NHDES Wetlands Bureau, 29 Hazen Drive, PO Box 95, Concord, NH 03302-0095
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PRINCIPAL
FUNCTIONS/ | SUITABILITY RATIONALE
/ FUNCTION/VALUE? IMPORTANT NOTES
VALUES (Y/N) (Reference #) V/N)
The Blackwater River and adjacent
X Yes X Yes .
1 wetlands/Prime Wetlands are
[ INo [ INo ) )
ecologically important to area
) []ves 5 11 []vYes River and wetlands are not easily
X No ! [ INo accessible, no safe parking nearby
X ves X Yes River is large enough to support fish
3 [ INo 1,2,3,4,7,810,14, 17 [ InNo populations. Water quality is high
<] Yes <] Yes Wetland is located in 100-year
4 |:| No 2,6,7,8,9,10, 13 |:| No floodplain of Blackwater River and
provides flood storage value
Wetland is associated with a
|Z Yes |:| Yes . .
5 |:| No 1,2,4,7 |Z No perennial stream. Sandy soils
present nearby
|:| Yes |:| Yes :
6 X No CJNo No records of T&E species
|Z Yes |Z Yes Wetland provides flood storage and
7 1,3,4,5, 12,13
[ INo rEeeme [ INo retains water from flood events
Wetland and stream provide
|Z Yes |:| Yes s "
8 |:| No 1,6,7,10 |X| No wildlife food sources and fish
habitat
9 X Yes 148 X Yes Wetland is easily viewed from
[ INo Y [ INo Route 4
Wetland provides flood storage and
|X| Yes |X| Yes . . . .
10 [1No 1,2,3,5,8,10, 12 C1No likely also retains sediment during
flood events
Vegetation on banks provide
|X| Yes |X| Yes . o
11 |:| No 3,4,6,9,12,14 |:| No shoreline stabilization and
protection during flood events
X ves X ves Wetland is designated as Prime
12
[ INo 4,7,12,14,16, 18,19, 22, 27 [ InNo Wetland by Town of Andover
Blackwater River is used for
|Z Yes |Z Yes . . e
13 |:| No 2,5,6,7,8,9 |:| No canoeing/kayaking. Fishing
opportunities also likely
] ves ] Yes Blackwater River is a Class A water.
14 |:| No 2,5,6,7,8,13 |:| No Surrounding upland is mostly
undeveloped
Irm@des.nh.gov or (603) 271-2147
NHDES Wetlands Bureau, 29 Hazen Drive, PO Box 95, Concord, NH 03302-0095
www.des.nh.gov
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SECTION 5 - VERNAL POOL SUMMARY (Env-Wt 311.10)

Delineations of vernal pools shall be based on the characteristics listed in the definition of “vernal pool” in Env-Wt
104.44. To assist in the delineation, individuals may use either of the following references:

e [dentifying and Documenting Vernal Pools in New Hampshire 3" Ed., 2016, published by the New Hampshire
Fish and Game Department; or

e The USACE Vernal Pool Assessment draft guidance dated 9-10-2013 and form dated 9-6-2016, Appendix L of the
USACE New England District Compensatory Mitigation Guidance.

All vernal pool ID numbers are to be displayed and located on the wetland delineation of the subject property.

“Important Notes” are to include documented reproductive and wildlife values, landscape context, and relationship to
other vernal pools/wetlands.

Note: For projects seeking federal approval from the USACE, please attach a completed copy of The USACE “Vernal
Pool Assessment” form dated 9-6-2016, Appendix L of the USACE New England District Compensatory Mitigation
Guidance.

VERNAL PRIMARY SECONDARY
POOL ID DATE(S) INDICATORS INDICATORS LENGTH OF IMPORTANT NOTES
NUMBER PRESENT (LIST) PRESENT (LIST)

OBSERVED HYDROPERIOD

SECTION 6 - STREAM RESOURCES SUMMARY

DESCRIPTION OF STREAM: perennial STREAM TYPE (ROSGEN): E/F
HAVE FISHERIES BEEN DOCUMENTED? DOES THE STREAM SYSTEM APPEAR STABLE?
&Yes |:|No &Yes |:|No

OTHER KEY ON-SITE FUNCTIONS OF NOTE:

The following table can be used to compile data on stream resources. “Important Notes” are to include characteristics
the evaluator used to determine principal function and value of each stream. The functions and values reference
number are defined in Section 4.
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PRINCIPAL
FUNCTIONS/[SUITABILITY RATIONALE FUNCTION/VALUE? IMPORTANT NOTES
VALUES (Y/N) V/N)

1 |:| Yes Stream resources assessed under |:| Yes
|:| No Section 4 |:| No

5 |:| Yes |:| Yes
[ INo [ INo

3 []vYes [ ]ves
|:| No |:| No

4 |:| Yes |:| Yes
|:| No |:| No

5 []ves []ves
|:| No |:| No

6 |:| Yes |:| Yes
|:| No |:| No

7 []ves []ves
|:| No |:| No

3 |:| Yes |:| Yes
|:| No |:| No

9 [ ves [ Yes
[ INo [ INo

10 |:| Yes |:| Yes
[ INo [ INo

11 []Yes [ ]ves
|:| No |:| No

12 |:| Yes |:| Yes
[INo [ INo

13 |:| Yes |:| Yes
|:| No |:| No

14 |:| Yes |:| Yes
[INo [ INo

SECTION 7 - ATTACHMENTS (USACE HIGHWAY METHODOLOGY; Env-Wt 311.10)

|E Wildlife and vegetation diversity/abundance list.

[X] Photograph of wetland.

|E Wetland delineation plans showing wetlands, vernal pools, and streams in relation to the impact area and
surrounding landscape. Wetland IDs, vernal pool IDs, and stream IDs must be indicated on the plans.

|:| For projects in tidal areas only: additional information required by Env-Wt 603.03/603.04. Please refer to the
Coastal Area Worksheet (NHDES-W-06-079) for more information.

2020-05
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APPENDIX C

Prime Wetland Map
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US Route 4 over the Blackwater River
Bridge Replacement
Andover 40392

Stream Crossing Rules (Env-Wt 900)
TECHNICAL REPORT

The proposed project involves the replacement of the existing bridge (Bridge No. 143/077) that carries US
Route 4 over the Blackwater River in the Town of Andover, NH. The existing structure is a through-plate
girder, 70-foot single-span bridge (67-foot clear span). The substructure consists of concrete gravity-type
abutments and U-back wingwalls. The bridge was built in 1933 and is currently on the State Red List due
to its deteriorated condition.

Proposed work includes the replacement of the existing bridge with a 104-foot span bridge (100.5-foot clear
span). The new abutments will be constructed behind the existing abutments. The existing abutments will
be cut at the ground level and stone will be placed at the edges of the channel for scour protection. The
bridge will be widened 8 feet and approximately 500 feet of roadway widening will occur at each end of the
bridge. The roadway will also be raised 4.5 feet near the bridge. The bridge will be closed during
construction and traffic will be detoured.

Since the project involves the replacement of an existing Tier 3 crossing, this report addresses the
applicable stream crossing rules under Env-Wt 904.09.

Env-Wt 904.09 — Repair, Rehabilitation, or Replacement of Tier 3 and Tier 4 Existing Legal
Crossings

Env-Wt 904.09(a) — The repair, rehabilitation, or replacement of tier 3 stream crossings shall be
limited to existing legal crossings where the tier classification is based only on the size of the
contributing watershed.

The US Route 4/Blackwater River crossing is an existing, legal crossing. It is a Tier 3 crossing based on
watershed size (62,138 acres). The crossing is also located within a 100-year floodplain and prime
wetlands.

A project shall qualify under this section only if a professional engineer certifies, and provides
supporting analyses to show, that:

Env-Wt 904.09(c)(1) — The existing crossing does not have a history of causing or contributing to
flooding that damages the crossing or other human infrastructure or protected species.

The existing crossing does not have a history of causing or contributing to flooding that damages the
crossing, human infrastructure, or protected species. The section of US Route 4 near the bridge is known
to overtop during major flood events. This is due to the low elevation of the roadway rather than the crossing.
Although the existing bridge is undersized and does not accommodate the 100-year flood, hydraulic
analysis showed that even with the proposed larger opening, the approach roadways are expected to still
overtop due to their low elevations.

Env-Wt 904.09(c)(2)(a) — The proposed alternative meets the general design criteria established in
Env-Wt 904.01

Env-Wt 904.01 General Design Considerations

(a) All stream crossings, whether over tidal or non-tidal waters, shall be designed and
constructed so as to:

1. Not be a barrier to sediment transport;
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US Route 4 over the Blackwater River
Bridge Replacement

Andover 40392

The existing 67-foot clear span bridge will be replaced with a 100.5-foot clear span bridge.
This is expected to improve sediment transport since the existing undersized bridge likely
retains sediment upstream of the crossing. Stone will be placed at the edges of the stream
channel for scour protection, but the center of the channel will remain undisturbed and will
consist of natural streambed material.

Not restrict high flows and maintain existing low flows;

The hydraulic analysis completed for the project indicates that the proposed crossing will
convey the 100-year storm with one foot of freeboard and will convey the 500-year storm
with no freeboard. The existing crossing does not convey the 100-year storm.

Although the proposed bridge will have a larger hydraulic opening, this is not anticipated
to impact low flows given the extensive wetland system upstream and downstream of the
crossing.

Not obstruct or otherwise substantially disrupt the movement of aquatic organisms
indigenous to the waterbody beyond the actual duration of construction;

The project is expected to improve aquatic organism passage by increasing the clear span
at the crossing from 67 feet to 100.5 feet. The placement of stone riprap is required for
scour protection adjacent to the bridge abutments, but the majority of the channel will
remain undisturbed. Streambed simulation over the stone riprap in the channel is not
proposed since the slopes are too steep for the material to remain in place. The flatter
areas at the top of the slopes next to the abutments will be backfilled with finer material to
create wildlife crossing shelves.

Not cause an increase in the frequency of flooding or overtopping of banks;

The project will not cause an increase in the frequency of flooding and overtopping of the
banks due to the larger hydraulic opening. The existing bridge does not convey the 100-
year storm. The hydraulic analysis completed for the project indicates that the proposed
bridge will accommodate the 100-year design storm with one foot of freeboard. For the
proposed 100-year event, the water surface elevation upstream of the bridge is expected
to decrease slightly (0.1 feet).

Although the longer span of the proposed structure will allow for more flow to pass through
the bridge, overtopping of the roadway within the vicinity of the crossing is still expected to
occur. Approximately 0.5 mile of the approach roadway would need to be raised to prevent
overtopping of the roadway. This was determined to be beyond the scope of the project.

Maintain or enhance geomorphic compatibility by:

a) Minimizing the potential for inlet obstruction by sediment, wood, or debris;
and
b) Preserving the natural alignment of the stream channel;

The project will enhance the geomorphic compatibility by lengthening the crossing from 67
feet to 100.5 feet to span the bankfull width (78 feet). The existing natural alignment of the
stream will be preserved. Impacts will be located at the edges of the channel and the middle
of the channel will remain undisturbed.
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US Route 4 over the Blackwater River
Bridge Replacement

Andover 40392

6.

Preserve watercourse connectivity where it currently exists;
The existing watercourse connectivity within the project area will not be altered.
Restore watercourse connectivity where:

a. Connectivity previously was disrupted as a result of human activity(ies); and
b. Restoration of connectivity will benefit aquatic organisms upstream or
downstream of the crossing, or both;

N/A

Not cause erosion, aggradation, or scouring upstream or downstream of the
crossing; and

The project is anticipated to decrease water velocity at the crossing due to the larger
opening of the proposed structure. The following table shows the hydraulic analysis results
for the 50-year, 100-year, and 500-year storm events. Stone riprap is proposed near the
new bridge abutments to protect against scour. Since the center of the channel will remain
undisturbed and the project is expected to slightly decrease water velocities, the
replacement bridge is not anticipated to cause erosion or aggradation.

Maximum Water Velocity at Bridge

Existing Proposed
50-year storm 4.5 ft/s 3.8 ft/s
100-year storm 4.4 ft/s 3.7 ft/s
500-year storm 4.4 ft/s 3.5 ft/s

Not cause water quality degradation.

The project is not anticipated to cause any permanent impacts to water quality. Widening
of the bridge and roadway will increase the amount of impervious surface (pavement) by
approximately 6,235 square feet. A stormwater treatment swale is proposed northwest of
the bridge. Erosion and sediment controls will be used to minimize temporary impacts
during construction.

Env-Wt 904.09(c)(2)(b) — The proposed stream crossing will maintain or enhance the hydraulic
capacity of the stream crossing.

The proposed stream crossing will enhance the hydraulic capacity at the crossing by providing a longer
span than the existing bridge. The proposed crossing will accommodate the 100-year storm event with one
foot of freeboard. The existing crossing does not convey the 100-year storm event.

Env-Wt 904.09(c)(2)(c) — The proposed stream crossing will maintain or enhance the capacity of the
crossing to accommodate aquatic organism passage.

The project will increase the span at the crossing from 67 feet to 100.5 feet. This will enhance aquatic
organism passage since the new bridge will span the bankfull width. The riprap under the bridge abutments
will be backfilled with finer material to create wildlife crossing shelves.
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US Route 4 over the Blackwater River
Bridge Replacement
Andover 40392

The replacement of the bridge abutments and placement of stone for scour protection will cause temporary
disturbance to aquatic organism passage. Impacts will be located at the edges of the channel and the
center of the channel will remain undisturbed.

Env-Wt 904.09(c)(2)(d) — The proposed stream crossing will maintain or enhance the connectivity
of the stream reaches upstream or downstream of the crossing.

The project will enhance the connectivity of the stream by replacing an undersized bridge with a bridge that
spans the bankfull width.

Env-Wt 904.09(c)(2)(e) — The proposed stream crossing will not cause or contribute to the increase
in the frequency of flooding or overtopping of the banks upstream or downstream of the crossing.

The hydraulic analysis completed for the project indicates that the proposed bridge will accommodate the
100-year storm event with one foot of freeboard and the 500-year storm with no freeboard. The existing
bridge does not have adequate capacity to convey the 100-year flood. Since the proposed bridge will
increase the hydraulic capacity of the crossing, no increase in the frequency of flooding or overtopping of
banks is anticipated. According to the hydraulic analysis, for the 100-year flood event under proposed
conditions, the water surface elevation upstream of the bridge is predicted to decrease slightly (0.1 feet)
and no appreciable change is predicted downstream of the bridge.

Although the replacement bridge will convey the 100-year and 500-year storm events, overtopping of the
US Route 4 roadway is still anticipated post-construction. This is due to the low elevation of the roadway
approaches relative to the floodplain. The proposed bridge replacement will not contribute to an increase
in roadway flooding.

As required by Env-Wt 904.09(c), this report has been certified by a Professional Engineer.

Certified By:
Thomas P. Levins, PE
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NHDES-W-06-071

WETLANDS PERMIT APPLICATION

STREAM CROSSING WORKSHEET
Water Division/Land Resources Management
Wetlands Bureau

RSA/Rule RSA 482-A/ Env-Wt-900

This worksheet can be used to accompany Wetlands Permit Applications when proposing stream crossings.

SECTION 1 - TIER CLASSIFICATIONS
Determine the contributing watershed size at USGS StreamStats.

Note: Plans for tier 2 and 3 crossings shall be designed and stamped by a professional engineer who is licensed under
RSA 310-A to practice in New Hampshire.

Size of contributing watershed at the crossing location: 62,138 acres

[ ] Tier 1: A tier 1 stream crossing is a crossing located on a watercourse where the contributing watershed size is less
than or equal to 200 acres.

[ ] Tier 2: A tier 2 stream crossing is a crossing located on a watercourse where the contributing watershed size is
greater than 200 acres and less than 640 acres.

[X] Tier 3: A tier 3 stream crossing is a crossing that meets any of the following criteria:
[X] on a watercourse where the contributing watershed is more than 640 acres.

|:| Within a designated river corridor unless:

a. The crossing would be a tier 1 stream based on contributing watershed size, or

b. The structure does not create a direct surface water connection to the designated river as
depicted on the national hydrography dataset as found on GRANIT.

|X| Within a 100-year floodplain (see Section 2 below).
[]1n ajurisdictional area having any protected species or habitat (NHB DataCheck).

X In a prime wetland or within a duly-established 100-foot buffer, unless a waiver has been granted
pursuant to RSA 482-A:11, IV(b) and Env-Wt 706. Review the Wetlands Permit Planning Tool (WPPT) for
town prime wetland and prime wetland buffer maps to determine if your project is within these areas.

[ ] Tier 4: A tier 4 stream crossing is a crossing located on a tidal watercourse.

SECTION 2 - 100-YEAR FLOODPLAIN

Use the FEMA Map Service Center to determine if the crossing is located within a 100-year floodplain. Please answer
the questions below:

[ ] No: The proposed stream crossing is not within the FEMA 100-year floodplain.

X] Yes: The proposed project is within the FEMA 100-year floodplain. Zone = A
Elevation of the 100-year floodplain at the inlet: N/A feet (FEMA El. or Modeled El.)

SECTION 3 - CALCULATING PEAK DISCHARGE

Existing 100-year peak discharge (Q) calculated in cubic feet per Calculation method: USGS StreamStats
second (CFS): 7,930 CFS

Estimated bankfull discharge at the crossing location: 2,858.5 CFS Calculation method: NH Regional Curves

Irm@des.nh.gov or (603) 271-2147
NHDES Wetlands Bureau, 29 Hazen Drive, PO Box 95, Concord, NH 03302-0095
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=mmm) Note: If tier 1, then skip to Section 10 (—

SECTION 4 - PREDICTED CHANNEL GEOMETRY BASED ON REGIONAL HYDRAULIC CURVES
For tier 2, tier 3 and tier 4 crossings only.

Bankfull Width: 117 feet Mean Bankfull Depth: 4.3 feet

Bankfull Cross Sectional Area: 507.6 square feet (SF)

SECTION 5 - CROSS SECTIONAL CHANNEL GEOMETRY: MEASUREMENTS OF THE EXISTING STREAM WITHIN A
REFERENCE REACH

For tier 2, tier 3 and tier 4 crossings only.

Describe the reference reach location: CS1: DS of bridge, CS2: 1900' DS, CS3: 3000' US

Reference reach watershed size: 62,138 acres

Cross Section 1 Cross Section 2 Cross Section 3
Describe bed form Describe bed form Describe bed form
Parameter Range
(e.g. pool, riffle, glide) | (e.g. pool, riffle, glide) | (e.g. pool, riffle, glide)

Bankfull Width 75 feet 73 feet 93 feet 73-93 feet
Bankfull Cross Sectional Area SF SF SF SF
Mean Bankfull Depth ~5 feet ~5 feet ~3 feet 3-5 feet
Width to Depth Ratio ~15 ~15 ~31 15-31
Max Bankfull Depth 8 feet 9 feet 4 feet 4-9 feet
Flood Prone Width 2,600 feet 1,470 feet 102 feet 1,_15;_2'600
Entrenchment Ratio 35 20 1.1 1.1-35

Use Figure 1 below to determine the measurements of the Reference Reach Attributes

Figure 1: Determining the Reference Reach Attributes.

SECTION 6 - LONGITUDINAL PARAMETERS OF THE REFERENCE REACH AND CROSSING LOCATION
For tier 2, tier 3 and tier 4 crossings only.

Average Channel Slope of the Reference Reach:

Average Channel Slope at the Crossing Location:

SECTION 7 - PLAN VIEW GEOMETRY
Note: Sinuosity is measured a distance of at least 20 times bankfull width, or 2 meander belt widths.
For tier 2, tier 3 and tier 4 crossings only.

Sinuosity of the Reference Reach: 1.97
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NHDES-W-06-071

Sinuosity of the Crossing Location: 1.06

SECTION 8 - SUBSTRATE CLASSIFICATION BASED ON FIELD OBSERVATIONS
For tier 2, tier 3 and tier 4 crossings only.

% of reach that is bedrock: 0%
% of reach that is boulder: 0%
% of reach that is cobble: 0%
% of reach that is gravel: 0%
% of reach that is sand: 70 %
% of reach that is silt: 30 %

SECTION 9 - STREAM TYPE OF REFERENCE REACH
For tier 2, tier 3 and tier 4 crossings only.

Stream Type of Reference Reach: F/E

Refer to Rosgen Classification Chart (Figure 2) below:

Irm@des.nh.gov or (603) 271-2147
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Figure 2: Reference from Applied River Morphology, Rosgen, 1996.

SECTION 10 - CROSSING STRUCTURE METRICS

Existing Structure Type: |Z Bridge span
|:| Pipe arch
g [ ] open-bottom culvert
= |:| Closed-bottom culvert
g |:| Closed-bottom culvert with stream simulation
o [ ] other:
-é Existing (?rossing Span: 67 feet Culvert Diameter: feet
X | (perpendicular to flow) Inlet Elevation: El. feet
Existing Crossing Length: 24 feet Outlet Elevation: El. feet
(parallel to flow) Culvert Slope:
Proposed Structure Type: Tier1 Tier 2 Tier 3 Alternative Design
Bridge Span [] [] X []
Pipe Arch [] [] []
@ | Closed-bottom Culvert [] [] []
2 | Open-bottom Culvert [] [] [] []
g Closed-bottom Culvert with stream simulation [] [] [] []
S Proposed Structure Span: 100.5 feet Culvert Diameter: feet
§ (perpendicular to flow) Inlet Elevation: El. feet
E Proposed Structure Length: 32 feet Outlet Elevation: El. feet
(parallel to flow) Culvert Slope:
Proposed Entrenchment Ratio:* 1.3
For Tier 2, Tier 3 and Tier 4 Crossings Only. To accommodate the entrenchment ratio, floodplain drainage
structures may be utilized.

* Note: Proposed Entrenchment Ratio must meet the minimum ratio for each stream type listed in Figure 3, otherwise

the applicant must address the Alternative Design criteria listed in Env-Wt 904.10.




NHDES-W-06-071

Figure 3: Reference from Applied River Morphology, Rosgen, 1996.

SECTION 11 - CROSSING STRUCTURE HYDRAULICS

Existing Proposed
100 year flood stage elevation at inlet: 608.0 ft 607.9 ft
Flow velocity at outlet in feet per second (FPS): 4.4 3.7
Calculated 100 year peak discharge (Q) for the proposed structure in CFS: 7,930
Calculated 50 year peak discharge (Q) for the proposed structure in CFS: 6,800

SECTION 12 - CROSSING STRUCTURE OPENNESS RATIO

For tier 2, tier 3 and tier 4 crossings only.

Crossing Structure Openness Ratio* = N/A
* Openness box culvert = (height x width)/length
Openness round culvert = (3.14 x radius?)/length

SECTION 13 - GENERAL DESIGN CONSIDERATIONS

Check each box if the project meets these general design considerations.

Env-Wt 904.01 requires all stream crossings to be designed and constructed according to the following requirements.

All stream crossings shall be designed and constructed so as to:
X] Not be a barrier to sediment transport.

X] Prevent the restriction of high flows and maintain existing low flows.

the actual duration of construction.
X] Not cause an increase in the frequency of flooding or overtopping of banks.
|X| Maintain or enhance geomorphic compatibility by:

X] Not obstruct or otherwise substantially disrupt the movement of aquatic life indigenous to the waterbody beyond

Irm@des.nh.gov or (603) 271-2147
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a. Minimizing the potential for inlet obstruction by sediment, wood, or debris, and
b. Preserving the natural alignment of the stream channel.
|Z Preserve watercourse connectivity where it currently exists.
|:| Restore watercourse connectivity where:
a. Connectivity previously was disrupted as a result of human activity(ies), and
b. Restoration of connectivity will benefit aquatic life upstream or downstream of the crossing, or both.
|Z Not cause erosion, aggradation, or scouring upstream or downstream of the crossing.
|Z Not cause water quality degradation.

SECTION 14 - TIER-SPECIFIC DESIGN CRITERIA
Stream crossings must be designed in accordance with the tier specific design criteria listed in Part Env-Wt 904.

[X] The proposed project meets the tier specific design criteria listed in Part Env-Wt 904 and each requirement has
been addressed in the plans and as part of the wetland application.

SECTION 15 - ALTERNATIVE DESIGN

NOTE: If the proposed crossing does not meet all of the general design considerations, the tier specific design criteria,
or the minimum entrenchment ratio for each given stream type listed in Figure 3, then an alternative design plan and
associated requirements must be addressed pursuant to Env-Wt 904.10.

[ 11 have submitted an alternative design and addressed each requirement listed in Env-Wt 904.10.
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Hydrologic and Hydraulic Study
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1 EXECUTIVE SUMMARY

The purpose of this report is to present the results of a Study evaluating the hydraulic performance of
the proposed replacement structure included in the Type, Size, and Location (TS&L) study. This
investigation was conducted in a manner consistent with American Association of State Highway
Officials (AASHTO), Federal Highway Administration (FHWA), and New Hampshire Department of
Transportation (NHDOT) guidelines for preparation of hydraulic studies at bridge sites.

NHDOT proposes to replace the existing 70’ single-span bridge conveying US Route 4 over the
Blackwater River in the Town of Andover, New Hampshire due to its deteriorated condition. The
existing bridge has an AASHTO sufficiency rating of 41.4% and a National Bridge Inspection Standards
(NBIS) Item 113 (Scour Critical Bridges) rating of 8, which is defined as: bridge foundations determined
to be stable for the assessed or calculated scour condition; scour is determined to be above the top of
footing by assessment, by calculation or by installation of properly designed countermeasures. The
bridge is on the State Red List because the deck and superstructure are both rated 4, poor, and the
substructure is rated 5, fair. The proposed replacement structure is a 100’ single-span steel plate girder
bridge with composite reinforced concrete deck superstructure supported on deep foundations.

The bridge crosses the Blackwater River, a tributary of the Contoocook River and part of the Merrimack
River watershed. The segment of the Blackwater River at the subject crossing was not studied in the
1980 National Flood Insurance Program (NFIP) Flood Insurance Study (FIS) completed within the Town
of Andover.

The scope of work for this investigation consisted of review of pertinent hydrologic and hydraulic data
for the Blackwater River at the subject crossing, as well as at the upstream and downstream
confluences with the Blackwater River, and completion of a detailed two-dimensional hydraulic
analysis. Data collected as part of this Study and the hydraulic model computer input/output are
presented in the appendices of this report. A narrative discussion of the problem statement,
engineering methods, as well as results and conclusions of the hydraulic evaluation follow.

Based on the hydrologic and hydraulic analyses, the existing hydraulic capacity of the US Route 4 Bridge
was found to be insufficient to provide a minimum of 1’ of freeboard for the 100-year flood event. The
low chord elevation of the proposed 100’ span replacement bridge should be set at or above elevation
608.9’ to provide 1’ minimum freeboard for the 100-year flood event, and to accommodate the 500-
year flood event. The floodplain of the Blackwater River near the bridge, including the US Route 4
roadway approaches, is relatively flat and is located below the flood elevation; therefore, the roadway
will still experience overtopping in the proposed condition during the 100-year and 500-year flood
events even with the low chord raised to elevation 608.9’. To prevent overtopping of the roadway,
approximately one-half mile of approach roadway profile adjustment would be required. Roadway
reconstruction of this extent is understood to be outside the scope of work for this footprint bridge
replacement project and was not considered in this Study.




US Route 4 over Blackwater River (Br. No. 143/077)
Hydrologic and Hydraulic Study
Andover, NH

2  PROJECT DESCRIPTION

Hoyle, Tanner & Associates, Inc. (Hoyle, Tanner) has been retained by GM2 Associates, Inc. (GM2) to
perform a Hydrologic and Hydraulic Study (Study) for the US Route 4 Bridge (no. 143/077) over the
Blackwater River. This Study was compiled utilizing existing conditions data including topographic
survey, photographs and other information collected during site visits conducted by NHDOT and GM?2,
as well as hydrologic and hydraulic analyses completed by Hoyle, Tanner. The goal of this Study is to
evaluate the hydraulic performance of the existing bridge and to determine the required low chord
elevation of the proposed replacement structure in accordance with NHDOT design requirements (1’
minimum freeboard for the 100-year flood event and accommodation of the 500-year flood event).

The subject bridge in the Town of Andover, New

Hampshire carries US Route 4 over the Blackwater

River and is designated as NHDOT Bridge No.

143/077. The bridge was constructed in 1933 and

has not been rehabilitated except for

modifications to the bottom flanges of the through

plate girders and minor abutment repairs. The

bridge is a single-span through plate girder

structure with steel floorbeams and a cast-in-place

concrete deck. The substructure consists of

concrete gravity-type abutments and U-back Upstream (North) Elevation
wingwalls. The substructure is not skewed to the

roadway. The span length of the bridge is 70’-0” with a clear span of 67°-0”. The bridge provides a total
paved roadway width of 24’-0”, with no sidewalks, and a total width of 26’-8” (center-to-center of
girder centerline). The bridge is structurally deficient and is on the State Red List. Further information
on the existing structure is included in Appendix A.

US Route 4 is classified as a Rural, Major
Collector roadway, which is a Tier 2 highway in
NH. The latest Bridge Inspection Report, dated
November 6, 2020, lists a 2018 annual average
daily traffic (AADT) volume of 2,367 vehicles
per day, 4% of which may be trucks.

The principal project objective is to replace the

existing deteriorated structure with one that

meets current bridge, highway, and

environmental standards. From the Type, Size

and Location (TS&L) Plans prepared by GM?2

Downstream (South) Elevation (Appendix B), the existing structure will be

replaced with a 100’-0” long single-span bridge

with a clear waterway span of 97’-0”. The bridge will carry two travel lanes on a total paved width of

31’-0”. The superstructure will most likely consist of steel plate girders composite with a reinforced

concrete deck. The replacement substructure will most likely consist of integral abutments. The

increase in span length from 67’ to 100’ is to allow the new abutments to be constructed behind
existing abutments. The replacement structure is proposed to be square with the Blackwater River.
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3 HYDROLOGY
3.1 Blackwater River Watershed

The Blackwater River originates in the western portion of the Town of Andover at the confluence of
Cascade Brook and Frazier Brook. The Cascade Brook watershed extends to the west toward the towns
of New London and Sutton, and the Frazier Brook watershed extends to the north toward the towns
of Springfield and Danbury. The Blackwater River flows easterly and then southerly through the Town
of Andover, then continues south through the towns of Salisbury, Webster, and Hopkinton before
ultimately discharging into the Contoocook River approximately 18.5 miles downstream of the US
Route 4 Bridge (as measured along the centerline of the river). The watershed encompasses a
combination of suburban and wooded areas within a hilly to mountainous terrain. The drainage area
at the subject bridge crossing is about 99.1 square miles and contains small ponds and small areas of
wetlands, resulting in a storage area of 5%. The watershed delineation is presented in Appendix C and
additional watershed basin characteristics
are included in the StreamStats reports in
Appendix D.

Land use near the bridge is mostly
agricultural, but also includes a lumber
yard to the east and areas of forest cover
and wetlands. Based on information from
the Multi-Resolution Land Characteristics
(MRLC) Consortium National Land Cover
Database (NLCD), the land cover in the
project area has remained relatively
unchanged over the last 20 vyears.
Additional information on land use
compiled as part of the qualitative
geomorphic analyses is presented in the

Blackwater River Downstream of US Route 4 .
Appendix F.

Bridge

3.2  Historic Hydraulic Performance

The Blackwater River was not studied in the 1980 National Flood Insurance Program (NFIP) Flood
Insurance Study (FIS) conducted in the Town of Andover. Currently, the Blackwater River in the Town
of Andover is located within Special Flood Hazard Area (SFHA) Zone A without base flood elevations,
as seen on the Flood Insurance Rate Map (FIRM) panel 33013C0145E (included in Appendix E).

According to discussions between GM2 and NHDOT, the roadway approaches to the US Route 4 bridge
overtop during major storm events. The most recent significant flood event at this crossing was the
May 2006 flood, and the photo below (taken during an NHDOT inspection) shows roadway overtopping
of the east approach during this event. This photo illustrates well the elevation of the bridge relative
to the roadway approaches, with the roadway overtopping but not the bridge. Information on the high-
water elevation and peak discharge of the 2006 flood at the project site were not discovered in the
research performed for this Study.
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US Route 4 Looking Southeast:
Water Over Roadway — Road Closed and Barricaded (May 16, 2006)

As noted on the NHDOT structure Flat Card (Appendix A), the flood of record for this structure is
reported as the flood of 1936, which occurred in March. The flooding was attributed to saturated
ground, warm temperatures, melting snow, filled storage areas, and two successive heavy rainfall
events according to the FIS narrative (Appendix E). During this event, the water at the bridge rose to
approximately 3’ above the top of the bridge deck (based on the NHDOT Flat Card notes). There is a
stream gage located approximately 10 miles downstream of the crossing with records of the mean
average daily discharge dating back to 1936, but peak discharge values were not recorded and are
unknown at this crossing for the 1936 event. The FIS reports that the “1936 flood exceeded the 100-
year event for the Towns of Allenstown, Boscawen, Bow, Canterbury, Hooksett, and Pembroke, and
the City of Concord. This same 1936 flood was a 90-year event for the City of Franklin and the Town of
Northfield.” Although the Town of Andover is not listed, these are communities in the vicinity of the
Blackwater River and it is reasonable to assume the 1936 flood was a 90-year or greater event in
Andover. The Blackwater Dam in the Town of Webster was constructed for flood control after the 1936
flooding.

3.3  Hydrologic Analysis

The hydrologic analysis performed for this Study calculated flood flow values using methods
recommended in Section 2.7 of the NHDOT Bridge Design Manual, Volume 2, and as recommended by
the NHDOT Manual on Drainage Design for Highways. Stream gage data, if available, is typically the
most reliable source of hydrologic information. Approximately 10 miles downstream of the subject
crossing there is a USGS stream gage on the Blackwater River. However, the Blackwater Dam is located
approximately 2 miles upstream of this gage, and it is a regulated dam constructed for the purpose of
flood control, as previously noted. Therefore, flow data from this gage, adjusted with the drainage-
area relationship method, is not a reliable method for estimating flows at the subject crossing, and the
Blackwater River is considered ungaged at this location.
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Per the Bridge Design Manual, the preferred method for obtaining hydrologic flows for ungaged
streams is to use the United States Geological Survey (USGS) StreamStats program for New Hampshire.
StreamStats is a web-based program that uses geographic information systems (GIS) terrain data,
raster imaging, and other data and software to determine the variables needed for the 2009 USGS
regression equations. StreamStats uses these state-specific equations to predict the instantaneous
peak flood discharges for unregulated rural streams for the 2-year, 5-year, 10-year, 25-year, 50-year,
100-year and 500-year return period events. Variables used in the USGS regression equations include
drainage area, mean April precipitation, percentage of wetland/storage area, and main channel slope.

The Bridge Design Manual also requires that the preferred hydrologic method be checked using two
alternate methods. As previously noted, the FIS completed in 1980 did not include a detailed study
along the Blackwater River at the subject bridge, and therefore FIS flows are not available for use as a
check method. Without gage data or FIS flows, the most appropriate check methods remaining are the
Federal Highway Administration (FHWA) regression equations (the 5- and 7-Parameter Methods), and
the New England Hill and Lowlands (NEHL) and Adirondack White Mountains (AWM) Method.

Flows from both check methods, for both the 50-year and 100-year storm events, were calculated to
be greater than flows calculated with StreamStats. However, the NEHL/AWM method is becoming
outdated (it was first developed in the 1950’s), and the size of the subject watershed (99.1 sq. mi.) is
much larger than the recommended maximum of 50 sq. mi. for the FHWA regression equations,
although NHDOT recognizes it to be an acceptable check method for watersheds up to 100 sq. mi. For
these reasons, the check flow methods are considered less accurate than the USGS Regression
equations, and the StreamStats values are used for the hydraulic analysis of the existing and proposed
conditions.

Two smaller watersheds discharge into the Blackwater River within the limits of the hydraulic model,
one via a confluence with an unnamed brook 3,500 upstream of the bridge and the other via a
confluence with an unnamed brook 1,700 downstream of the bridge. These tributary streams are
relatively small with drainage areas less than 2 square miles each. Therefore, the discharges for these
tributaries were determined using StreamStats but not checked with the alternative methods. The
StreamStats report for each stream is included in Appendix D.

Table 3.1, below, summarizes the peak discharges and Annual Exceedance Probability (AEP), or the
likelihood that the corresponding storm event will occur within a given year, for the Blackwater River.
The full hydrologic analysis is in Appendix D.

Table 3.1 - AEP, Storm Event and Peak Discharge Comparison — Blackwater River
Annual Exceedance Storm Event/ Peak Discharge
Probability Return Interval (Cubic Feet per Second - CFS)

50% 2-year 2,450

20% 5-year 3,670

10% 10-year 4,630

4% 25-year 5,840

2% 50-year 6,800

1% 100-year 7,930
0.2% 500-year 10,500
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4 HYDRAULICS
4.1 Modeling Software

Steady state hydraulic analyses were performed for the US Route 4 bridge over the Blackwater River.
Water surface profiles were developed using the United States Bureau of Reclamation’s Sedimentation
and River Hydraulics — Two-Dimensional model (SRH-2D) and Aquaveo’s surface-water modeling
solution program (SMS) computer applications. Aquaveo’s SMS was utilized to develop the mesh and
input (boundary conditions, material properties, etc.) necessary to run the SRH-2D models. The
program allows the user to develop a two-dimensional (2D) hydraulic, sediment, temperature, and
vegetation model that incorporates the Finite Volume method in conjunction with implicit first- and
second-order numerical schemes to approximate a solution for the 2D depth averaged Saint Venant
equations.

Water surface profiles for the 50-year, 100-year, and 500-year flood events were developed as part of
this Study. The 50-year storm is included as it is often used as a reference flood event. The 100-year
and 500-year events are included as the design flood event and the check flood event, respectively, as
required by the NHDOT Bridge Design Manual Table 2.7.5-1 for a Tier 2 roadway. Pertinent information
for the model development is included in Appendix G, and a detailed summary of the Existing and
Proposed Hydraulic Analyses can be found in Appendix H and I, respectively.

4.2  Model Surfaces

The existing condition model surface was created by combining multiple elevation data sources into a
single surface: bathymetric survey, conventional topographic survey, LiDAR (Light Detecting and
Ranging), and approximate channel bathymetry. Limited detailed topographic survey was performed
at the bridge, and bathymetric survey data was collected within the Blackwater River for a length of
6,000’, extending approximately 4,000’ upstream and 2,000’ downstream of the subject bridge. LiDAR
was utilized for topography outside of the detailed and bathymetric survey areas. The underwater
geometry of the river channel in the LiDAR survey area, where LiDAR data cannot be collected, was
modeled by assuming channel geometry similar to that within the limits of the bathymetric survey and
stamping that geometry into the LiDAR data.

The proposed condition model was created from a copy of the existing condition model with
modifications as necessary to reflect the proposed condition. For this model, the channel geometry
under the bridge was modified for the proposed conditions by stamping channel banks to reflect the
approximate grading depicted in the TS&L plans (Appendix B).

Aerial imagery was used to determine the roughness coefficient (Manning’s n) for the land cover. The
Blackwater River channel was assigned a roughness coefficient of 0.04 corresponding to a clean,
winding river with some shoals and pools. A summary of all the roughness coefficients used in the
model, including the areas to which they were assigned, is included in Appendix G.

4.3 Model Boundary Conditions

The inlet boundary conditions for the Blackwater River and both tributaries were all assumed to be a
subcritical condition with constant discharges, as previously discussed in the Hydrology section. The
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downstream outlet boundary condition also assumed to be subcritical condition, but with a constant
water surface elevation (WSEL). The WSEL is calculated by the software using the model
surface/topography, total model discharge (from both the main river and tributaries), a composite
roughness coefficient of 0.06 for the channel and overbanks, and a normal channel slope of 0.0005
ft/ft (determined from the known topography and bathymetry). The computed WSEL for the 50-, 100-
and 500-year storms are 604.46’, 604.89’, and 605.77’, respectively.

The exact low chord elevation of the existing bridge was not included in the limited survey; therefore,
a low chord elevation of 606.6" was estimated using roadway elevations, the original design drawings,
and the NHDOT Flat Card (note that the original drawings, dated 1933, utilize an assumed datum with
an unknown relationship to the NAVD 88 datum on which the existing condition model is based). The
existing bridge was modeled as a pressure flow condition because initial modeling results showed the
WSEL for the 50-, 100-, and 500-year events rising above this estimated low chord elevation.

The downstream tributary stream passes through two culverts, one crossing under US Route 4 and the
other under Bay Road, before reaching the confluence with the Blackwater River. The extent of the
model encompasses these crossings, but these structures are not entered as culverts in the model
because geometric information for these structures (such as inverts, diameter, length, slope, and
material) was not available during modeling. This is a conservative simplification because the storage
capacity of these culverts is not considered since they are not included in the model, and the tributary
discharges unencumbered through these roadway crossings. Neglecting these culverts, however, has
minimal impact on the modeling results because the magnitude of flow in this confluence is relatively
small compared to flow in the Blackwater River, and these culverts are located in the upper section of
the tributary (away from the subject bridge).

2D Hydraulic Model Extents
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There is a history of beaver activity in the tributaries within the model domain; however, detailed
information about potential existing beaver dams is not available, and it is likely that the location and
extent of any beaver dams will change over time. The effect of these beaver dams on the hydraulic
performance of the bridge is considered minimal and these features are not considered in the model.
Review of aerial imagery indicates there is a culvert that conveys flow under NH Route 4 located
approximately 800’ northwesterly from the bridge. Information for this culvert does not appear to be
included in the public version of the New Hampshire Statewide Asset Data Exchange System (NH
SADES) and therefore details about the culvert (including size and material) could not be confirmed.
The culvert is assumed, by observation, to be too small to impact hydraulic performance at the bridge
and therefore is not considered in the model. This approach is conservative because any flow conveyed
by this structure will bypass the subject bridge.

The Blackwater flood control reservoir, created by the downstream Blackwater Dam, extends upstream
of the dam approximately 7 miles, but does not enter the limits of the hydraulic model (see FIRM in
Appendix E). Therefore, it is not necessary to consider operation of this dam in the hydraulic model
boundary conditions. Additional information on the Blackwater Dam is in Appendix D.

4.4 Model Verification

As previously discussed, the roadway approaches to the US Route 4 bridge are reported to experience
overtopping during some flood events. The most recent flood event to cause significant overtopping
was the 2006 flood, but the discharge and recurrence interval of this flood is unknown. Results from
the existing condition hydraulic model show overtopping of the approach roadways during the 50-year
and greater flood events; this hydraulic performance is generally in-line with historic accounts, but
further model calibration and verification was deemed necessary.

No calibration data is available for the model, so sensitivity analyses were conducted to verify model
convergence. Convergence occurs when a downstream boundary condition, roughness, or mesh
resolution is changed but the solution at the point of interest (i.e. the subject bridge) remains similar.
The sensitivity analyses included testing mesh element size, material roughness, boundary conditions,
and the material roughness of the bridge under pressure flow. The sensitivity analyses were conducted
with the 50-year and 100-year events; the model is more sensitive to lower flows, so these events
provide more insight to the model convergence. The sensitivity analyses results are included in
Appendix G.

The first sensitivity analysis tested the refinement of the mesh for both the 50-year and 100-year
events, focusing on the portion of US Route 4 where overtopping occurs. Modeling results were
essentially unchanged regardless of mesh size/resolution; therefore, the original mesh was used for
the final analyses.

The second sensitivity analysis was used to test the sensitivity of the model to changes in the material
roughness coefficients for the 50-year event. Various combinations of material adjustments were
made including changing the grass cover coefficient from 0.04 to 0.03, changing the dense trees
coefficient from 0.10to 0.12, and changing the Blackwater River channel coefficient from 0.04 to 0.033.
Modeling results were nearly identical regardless of the coefficients assigned for material coverage;
therefore, the coefficients assigned in the original model were retained for the final analyses.
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Model convergence was evaluated for the third sensitivity analysis, testing model response to changes
in the downstream boundary conditions for the 50-year event. The WSEL at the downstream boundary
condition was first lowered by 2’, then raised by 1’, and finally raised by 2’. The results near the bridge
were nearly identical when the WSEL was lowered by 2’ and raised by 1’; however, the WSEL at the
bridge increased approximately 0.4” when the WSEL at the downstream boundary was raised by 2’. A
two-fold increase in discharge would be necessary to increase the Blackwater River WSEL by 2’ at the
downstream boundary, and the magnitude of that increase is considered too extreme for this model
convergence evaluation. Therefore, the WSEL originally calculated for the downstream boundary was
considered acceptable for final analyses based on the no-change results for the -2’ and +1’ WSEL
adjustments.

The fourth sensitivity analysis tested the material roughness coefficient used for pressure flow at the
existing bridge. The value was changed from 0.012 to 0.05 with no appreciable change in results;
therefore, the roughness coefficient used in the original model was accepted for the final analyses.

4.5 Existing Hydraulic Conditions

Existing condition modeling results summarized in Table 4.1, below, indicate that the low chord of the
existing bridge is inundated during the 50-year and greater storm events, and the roadway approaches
are overtopped, but the roadway over the bridge deck is not fully submerged. Graphical results for the
WSEL, velocities, and shear stresses are presented in Appendix H.

Table 4.1 - Existing Hydraulic Data: 50-year, 100-year, and 500-year Flood Events
100-year 500-year

50-year

Drainage Area (sq. mi.) 99.1 99.1 99.1
Flow (cfs) 6,800 7,930 10,500
Roadway Surface Elevation® (ft.) 610.1 610.1 610.1
Bridge Low Chord Elevation? (ft.) 606.6 606.6 606.6
Water Surface Elevation (ft.) 607.6 608.0 608.9
Freeboard (ft.) Submerged | Submerged | Submerged
Max Velocity at Bridge (fps) 4.5 4.4 4.4
Bridge Opening? (sq. ft) 900 900 900
Flow Area Through Bridge during Flood Event (sq. ft) 900 900 900

% Opening Full During Flood Event 100% 100% 100%

1. Based on limited topography data
2. Estimated based on limited topography data and information from existing plans
3. Approximate opening at the centerline of the bridge based on the bathymetric survey

completed May 2020. The structure Flat Card, dated June 17, 1940, notes the area as 800 +/-
square feet; however, bathymetric survey is used as it is the most current information. The

increase in area is most likely due to degradation of the stream over time.
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4.6 Proposed Hydraulic Conditions

The proposed conditions model was generated by modifying the geometry of the US Route 4 bridge
section in the existing conditions model to reflect the configuration of the proposed bridge’s waterway
opening. The downstream boundary condition remained the same, and the manning’s n values were
adjusted to reflect the proposed bridge configuration. Pressure flow was also considered for the
proposed conditions model.

Proposed condition modeling results summarized in Table 4.2, below, indicate that a minimum low
chord elevation of 608.9’ is necessary to provide 1’ of freeboard during the 100-year storm event; this
minimum low chord elevation would pass the 500-year storm event with no freeboard. The roadway
approaches would still overtop due to the lower elevations. The graphical results for the WSEL,
velocities, and shear stresses are presented in Appendix I.

Table 4.2 - Proposed Hydraulic Data: 50-year, 100-year, and 500-year Flood Events

100-year 500-year

Drainage Area (sq. mi.) 99.1 99.1 99.1
Flow (cfs) 6,800 7,930 10,500
Roadway Surface Elevation? (ft.) 610.1 610.1 610.1
Bridge Low Chord Elevation (ft.) 608.9 608.9 608.9
Water Surface Elevation (ft.) 607.5 607.9 608.9
Freeboard (ft.) 1.4 1.0 0
Max Velocity at Bridge (fps) 3.8 3.7 3.5
Bridge Opening? (sq. ft) 1,240 1,240 1,240
Flow Area Through Bridge during Flood Event (sq. ft) 1,100 1,140 1,240
% Opening Full During Flood Event 89% 92% 100%

1. Based on limited topography data
2. Approximate opening at the centerline of the bridge based on TS&L plans

The proposed condition modeling results indicate that the hydraulic performance of this crossing is
relatively unchanged by increasing the waterway opening of the bridge from 67’ to 97’. For the 100-
year event, the water surface elevation upstream of the bridge decreases slightly (-0.1’), and velocities
in the bridge decrease from approximately 4.4 ft/sec to 3.7 ft/sec. The longer span of the replacement
structure opening allows for more flow to pass through the bridge, but overtopping of the roadway
approaches still conveys the majority of flow at this crossing during significant flood events.

4.7 Floodplain Development Ordinances and Regulations

This crossing is located within an approximated FEMA Special Flood Hazard Area (SFHA) Zone A. The
Town of Andover Zoning Ordinance Article XllI, Section G.2 and the federal floodplain management
regulations, specifically 44 CFR §60.3(b)(7), state: “Assure that the flood carrying capacity within the

altered or relocated portion of any watercourse is maintained.”

Additionally, the Town of Andover Zoning Ordinance Article XIll, Section G.3 states:
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“No encroachments, including fill, new construction, substantial improvements, and other
development are allowed within the floodway that would result in any increase in flood levels
within the community during the base flood discharge.”

The hydraulic analysis for the proposed conditions demonstrates that flood capacity within the altered
section of the river will be increased which exceeds the requirement of these regulations. The water
surface elevations immediately upstream of the bridge are slightly decreased during the 50- and 100-
year events, and there is no appreciable change in the downstream water surface elevations.

4.8 Geomorphic Analysis

A qualitative geomorphic analysis was completed for the Blackwater River for the project location
following the guidelines for a Level 1 assessment, as outlined in the FHWA Hydraulic Engineering
Circular number 20 (HEC-20); refer to Appendix F for the complete analysis.

The Blackwater River is a perennial stream that flows year-round and is considered a small river since
it is less than 100" wide. It is situated in a moderate relief valley with a wide floodplain. The banks of
the river have mature trees, but many are leaning toward the river indicating the banks are eroding;
these leaning trees are a source of potential future debris within the river. Additionally, review of the
original design drawings from 1933 indicates the channel both upstream and downstream of the bridge
has widened by approximately 10’. Although the channel appears to be widening, the general lateral
geometry of the river near the bridge appears to be stable based on a review of the available current
and historical aerial images and topographical maps.

There is limited historical information on the bathymetry of the channel at the bridge or within the
length of river considered in this Study. Comparison of the profile views from the 1933 plans and the
1940 NHDOT Flat Card (Appendix A) to the bathymetry obtained from the survey completed for the
project indicates that, overall, there has been little vertical change in the streambed elevation.

The Blackwater River in the vicinity of the US Route 4 bridge has characteristics of both a stable and an
unstable stream. Based on the streambed information, low velocities, and no previous reports of scour
issues, scour is not anticipated to be of concern for the proposed bridge, and a full Level 2 qualitative
analysis is not warranted. However, anticipated scour depths shall be calculated for use in substructure
design as well as riprap revetment for scour countermeasure design.

4.9 Scour Evaluation

Per the NHDOT Bridge Design Manual Table 2.7.5-1, the design flood for scour for all highway tiers is
the 100-year event, and the check flood for scour for the extreme limit state is the 500-year event.
Scour for this project was calculated in accordance with FHWA HEC-18, Evaluating Scour at Bridges. In
the evaluation process, long-term stream bed elevation changes (aggradation or degradation),
contraction (conveyance reduction) scour, and local (vortex induced) scour depths are summed to
estimate the total potential depth of scour along the bridge’s foundation. The analysis indicates that
the predominate form of scour is live bed, with total scour depths of approximately 2.6’ for the 100-
year storm and 4.8’ for the 500-year storm. The complete scour analysis is included in Appendix J.

Soil information for use in scour evaluation, including grain size analyses, was provided by NHDOT for
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three hand auger samples collected at the site, near the eastern bank of the river. The streambed
material is comprised of mostly poorly graded fine sand with some silt and gravel. A median particle
size of 0.24mm was assumed for scour calculations.

4.10 Scour Countermeasure Design

Erosion along the channel banks in the vicinity of the proposed bridge can be controlled by installing
Class | riprap with a median diameter (D50) of 6”. Per Table 4.1.3a of the NHDOT Manual on Drainage
Design for Highways, the permissible shear stress for stone with a median diameter of 6” is 2.40 Ib/ft?;
this stone size is appropriate for this site because the maximum expected shear stress at the banks in
the proposed condition is calculated at about 1.1 Ib/ft?; refer to Appendix J for additional information.
A separate design should be completed for any erosion stone or riprap necessary to mitigate potential
erosion from stormwater, such as for locations in the approach roadway with concentrated discharge
of stormwater runoff.

The NHDOT Bridge Design Manual 2.7.7(C) states that “Riprap protection against scour damage shall
be provided in the design of all bridge piers and abutments within the flood plain unless directed
otherwise by the Design Chief”. Although the abutment piles will be designed for the maximum
calculated scour depth and thus scour countermeasure is not required for bridge performance, the
intent of this statement is likely to require abutment and wingwall slope protection be provided for all
projects. Per the NHDOT Bridge Design Manual, channel protection shall be designed following FHWA
HEC-23 and NCHRP Report 568. Following these documents, the required riprap size is Class | riprap
with a median diameter (D50) of 6”. The minimum thickness of the riprap blanket is 12” if placed in the
dry. When underwater placement must occur, the riprap thickness should be increased by 50%. This
riprap design is based on scour, but other considerations, such as ice, may warrant either larger stone
size or blanket thickness. Additionally, it is becoming more common to bury the riprap for
environmental considerations.

The extent of the riprap based on HEC-23
guidance seems excessive for the proposed
bridge since it will have deep foundations
designed to resist scour. It would be more
prudent for the riprap limits to be based on the
NHDOT Bridge Design Manual Figure 2.7.7-1
with the slope in front of the abutments
protected with riprap and the riprap keyed into
the streambed. This figure and corresponding
Section in the Manual do not provide guidance
for the layout of the riprap around the wingwalls.
Therefore, it is proposed to use the width of the
riprap in front of the face of the abutment, “X”
as shown in the Riprap Extents sktch, for the
distance the riprap extends beyond the end of the wingwall and behind the face of the abutment.

Riprap Extents for Typical Bridge Quadrant

The final design and detailing of the riprap size, thickness, and layout may need to be adjusted based
on other considerations. These include, but are not limited to, ice and debris, environmental impacts,
and site grading. See Appendix J for the calculations and details for the riprap design and extents.
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5 SUMMARY OF HYDROLOGIC AND HYDRAULIC ANALYSES

The hydrologic and hydraulic analyses presented within this Study have been completed using the
following: USGS StreamStats, survey data, available LiDAR data, existing structure information, project
TS&L plans, and general assumptions made by Hoyle, Tanner personnel. Based on the existing
conditions model, the low chord of the existing bridge is submerged at the 50-year and greater storm
events and the roadway approaches are overtopped. The low chord of the proposed replacement
structure should be located at or above elevation 608.9’ to provide 1’ of freeboard for the 100-year
storm event and to pass the 500-year storm event. Overtopping will occur in the roadway approaches
in the proposed condition during flood events because they are lower than the up- and downstream
water surface elevations and significant roadway profile adjustments are not proposed as part of this
project. The Department may want to consider installation of erosion stone in the areas of overtopping
to protect roadway embankments during overtopping events; evaluation and design could be included
as part of the final design phase of the bridge replacement project.

Results and conclusions of the hydrologic and hydraulic analyses completed for this Study are as
follows:

e Blackwater River Drainage Area at US Route 4 Crossing — 99.1 sg. mi.

e 50-Year Storm Event Discharge — 6,800 cfs

e 100-Year Storm Event Discharge — 7,930 cfs

e 500-Year Storm Event Discharge — 10,500 cfs

e Proposed Structure and Clear Span — Steel plate girder bridge and reinforced concrete deck
with a 97’ clear span

* Proposed Low Chord Elevation —608.9’

e  Proposed Structure Passes 50-Year Storm Event — 1.4’ of freeboard

e Proposed Structure Passes 100-Year Storm Event — 1.0’ of freeboard

e Proposed Structure Passes 500-Year Storm Event — 0.0’ of freeboard

e Riprap Protection Against Scour Damage — Class | Riprap, 12” thick minimum (assuming
placement in the dry)

e FEMA SFHA Zone —A

¢ Conditional Letter of Map Revision (CLOMR) Required? — No

e Letter of Map Revision (LOMR) Required? — Not Anticipated (coordinate with FEMA to confirm)
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6 RECOMMENDATIONS

For this crossing, Hoyle, Tanner recommends that the low chord elevation of the proposed 100’ single-
span structure be set at or above elevation 608.9’ to provide the required minimum 1’ of freeboard for
the 100-year storm event. If this is not feasible due to roadway geometry, a request can be submitted
to the NHDOT Design Chief to revise the method of measuring the freeboard, or to decrease the
freeboard measurement according to Section 2.7.6.A.1 of the NHDOT Bridge Design Manual. A
reduction in low chord elevation could impact serviceability of the proposed replacement structure
but is unlikely to impact the overall hydraulic performance of the crossing because of the magnitude
of flow overtopping the roadway in both approaches during larger flood events.

The Blackwater River has characteristics of both a stable and an unstable river. The banks show some
signs of erosion, but further erosion of the overbanks near the bridge due to overtopping could be
controlled by installing Class | riprap. The streambed appears to be vertically stable based on review of
available information, and scour has not been observed near the foundations of the existing structure.
Based on the relatively shallow calculated scour depth (2.6’ for the 100-year storm and 4.8’ for the
500-year storm), the bridge substructures can likely be designed to meet the scour requirements
without the need for scour countermeasures for bridge performance. Installation of a 12” thick
(minimum, if placed in the dry) blanket of Class | riprap on abutment slopes and around wingwalls is
recommended to protect against scour attack and meet NHDOT standards.
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