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NHDES-W-06-012

STANDARD DREDGE AND FILL
WETLANDS PERMIT APPLICATION
Water Division/Land Resources Management

Wetlands Bureau
Check the Status of your Application

W HAMPSHIRE
PARTMENT

- SerVices

e

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

APPLICANT’S NAME: Town of Fremont TOWN NAME: Fremont
‘ [ File No.:
Administrative : Administrative Administrative Check No.:
Use Use Use I - = =
Only Only Only |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, lli{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? IZ Yes [:I No

Does the property contain a PRA? If yes, provide the following information: & Yes D No

e Does the project qualify for an Impact Classification Adjustment (e.g. NH Fish and Game
Department (NHF&G) and NHB agreement for a classification downgrade) or a Project-Type D Yes E No
Exception (e.g. Maintenance or Statutory Permit-by-Notification (SPN) project)? See Env-Wt -
407.02 and Env-Wt 407.04.

e Protected species or habitat?

o If yes, species or habitat name(s): American Eel, Blanding's Turtle B< ves [ No
¢ NHB Project ID #: NHB22-3844

e Bog? [] ves XI No

e Floodplain wetland contiguous to a tier 3 or higher watercourse? |Z| Yes |:| No
* Designated prime wetland or duly-established 100-foot buffer? X Yes D No
* Sand dune, tidal wetland, tidal water, or undeveloped tidal buffer zone? [ Yes X No
Is the property within a Designhated River corridor? If yes, provide the following information: D Yes |Z No

e Name of Local River Management Advisory Committee (LAC):
* A copy of the application was sent to the LAC on Month: Day: Year:

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-06-012

For dredging projects, is the subject property contaminated? [] ves ]E No
e [f yes, list contaminant:

Is there potential to impact impaired waters, class A waters, or outstanding resource waters? Yes [ | No

For stream crossing prajects, provide watershed size (see WPPT or Stream Stats):
4.1 +/- square miles

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

Provide a brief description of the project and the purpose of the project, outlining the scope of work to be performed
and whether impacts are temporary or permanent. DO NOT reply “See attached”; please use the space provided
below.

The Application is to replace the Martin Rd bridge over Brown Brook, a tier 3 stream with flood plain wetlands located
up and downstream of the bridge. The downstream wetland (Wetland 5} associated with Brown Brook is a designated
Prime Wetlands and includes a 100-foot buffer. The existing bridge was built in 1930 with a skewed opening at 12’-3”
at the inlet and 10’-2” at the outlet. The clear height varies between 4’-0” and 4'-5” with a fence gate located at the
upstream side of the bridge. The existing bridge (No.155/133) is on the State’s Municipal Red List due to the poor
condition of the deck and substructure with a load posting of 15 tons. The abutments are poorly aligned with the
channel. The bridge inspection report dated December 21, 2021, notes the abutments are undermined and the north
abutment has settled about 3.5 inches with channel scour and bank slumping also noted. The project engineering
study identified the preferred alternative as a new 22 ft wide x 7 ft high precast concrete box culvert with wingwalls on
concrete spread footings and stone fill armoring and stream simulation gravel to provide a simulated channel bottom.
Construction procedures will include a road closure with a detour to allow for shorter project duration. The bridge
replacement allows for an increase in the hydraulic opening along with correction of the misalignment of the existing
abutments. The proposed design has been discussed at the NHDOT BOE-Natural Resources Meetings on 1/18/2023
and 2/15/2023. Under that latest design a total of 10,478 SF of stream, wetlands, prime wetlands and 100-ft buffer will
be impacted. Permanent impacts total to 6,122 for the stream, wetlands, and prime wetland & buffer. Temporary
impacts total to 4,356 SF. Mitigation discussed at the 2/15/23 BOE-NRM is for the 2 PRA areas, Tier 3 floodplain and
Prime Wetlands/Buffer totaling 4,264 SF. The culvert design self-mitigates the stream impacts. Copies of the BOE-
NRM minutes are attached.

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

ADDRESS: Martin Road over Brown Brook - Bridge No. 155/133

TOWN/CITY: Fremont

TAX MAP/BLOCK/LOT/UNIT: Map 6, Lots 34 & 35
US GEOLOGICAL SURVEY (USGS) TOPO MAP WATERBODY NAME: Brown Brook

] n/A

(Optional) LATITUDE/LONGITUDE in decimal degrees (to five decimal places): 43.1.14346° North
71.5.82641° West

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-06-012

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: Town of Fremont - Heidi Carlson - Town Administrator

MAILING ADDRESS: 295 Main Street

TOWN/CITY: Fremont STATE: NH ZIP CODE: 03044

EMAIL ADDRESS: hcarlson@fremont.nh.gov

FAX: 603-895-3149 PHONE: 603-895- 2226 x301

ELECTRONIC COMMUNICATION: By initialing here: £} {/f!L hereby authorize NHDES to communicate all matters
relative to this application electronically.

SECTION 5 - AUTHORIZED AGENTI_NFORMATION {Env-Wt 311.04(c))

1 n/A

LAST NAME, FIRST NAME, M.L.: Leach, Michael

COMPANY NAME: Stantec Consulting Services, inc

MAILING ADDRESS: 5 Dartmouth Drive - Suite 200

TOWN/CITY: Auburn STATE: NH ZIP CODE: 03032

EMAIL ADDRESS: michael.leach@stantec.com

FAX: 603-669-7636 PHONE: 603-206-7538

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

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.

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

www.des.nh.gov
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NHDES-W-06-012

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 - A wetland delineation report (Exhibit } and a stream assessment report (Exhibit E) are provided in this
application to meet and address Env-Wt. 400.

Env-Wt-500, only sections 514 - Banks Stabilization and 527 - Public Highways apply to the project. The project
proposes stream bank restoration to 100-year elevation with stone fill to minimize erosion in the Brown Brook
floodplain area and a mixture of stone and loam above the 100-year elevation to promote and establish vegetated
banks. The impacts to the stream for the culvert replacement are minimized to the extent practical. The calculations to
address the 100-year flows for the stone fill stream banks are provided in the hydraulic study provided in Exhibit I..
Under Section 527, the criteria references meeting Env-Wt. 900 - noted below - and meets the purpose to improve
public safety under 527.02.{c) and does not increase 100-year flooding per 527.02.(e). This is further noted in the
attached application information. Env-Wt-600 relative to coastal lands/tidal waters/wetlands does not apply to this
project.

Prime Wetlands - Env-Wt. 700 are impacted under this municipal safety improvement project located adjacent to the
southerly side of Martin Road A waiver is being requested for the prime wetland impacts and 100-foot buffer impacts
described in the attached application information and waiver request form W-06-088.

Env-Wt. 900- The project application is for a replacement stream crossing and the application and supporting
information include the stream crossing worksheet. Impacts to the stream are minimized to the extent practical and
discussed at NHDOT-BOE meetings on 1-18-23 and 2-15-23 (Exh J)

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 Techniques 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 mare than 90 days prior to submitting this Standard Dredge and Fill Permit Application.

Mitigation Pre-Application Meeting Date: Month: 2 Day: 16 Year: 2023
(I:I 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.

(D N/A — Compensatory mitigation is not required)

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-06-012

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).

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 impacts are impacts that will remain after the project is complete (e.g., changes in grade or surface materials).
Temporary impacts are impacts not intended to remain (and will be restored to pre-construction conditions) after the
project is completed.

PERMANENT TEMPORARY
SF LF st | ]

JURISDICTICNAL AREA

>
=
M
’-’.
i

Forested Wetland
Scrub-shrub Wetland
Emergent Wetland 311
Wet Meadow
‘Vernal Pool
Designated Prime Wetland 448
Duly-established 100-foot Prime Wetland Buffer 3505
Intermittent / Ephemeral Stream
Perennial Stream or River 1858 66
Lake / Pond

Docking - Lake / Pond
Docking - River

Bank - Intermittent Stream
Bank - Perennial Stream / River 130
Bank / Shoreline - Lake / Pond

Tidal Waters

Tidal Marsh

Sand Dune

Undeveloped Tidal Buffer Zone (TBZ)
Previously-developed TBZ

Docking - Tidal Water

TOTAL 6122 196 436 | 23 |

SECTION 12 - APPLICATION FEE {RSA 482-A:3, |)

] MINIMUM IMPACT FEE: Flat fee of $400.

[] NON-ENFORCEMENT RELATED, PUBLICLY-FUNDED AND SUPERVISED RESTORATION PROJECTS, REGARDLESS OF
IMPACT CLASSIFICATION: Flat fee of 5400 (refer to RSA 482-A:3, 1(c) for restrictions).

[X] MINOR OR MAIJOR IMPACT FEE: Calculate using the table below:

399

Wetlands

347
2817

793 23

Surface Water

Banks

Tidal

o o
OD0oONRoODoooooooooon

Permanent and temporary {(non-docking): 10,478 SF x $0.40= $4192.20
Seasonal docking structure: SF x $2.00= §
Permanent docking structure: SF x $4.00= §

Projects proposing shoreline structures (including docks) add $400 = $
Total = $4192.20

The application fee for minor or major impact is the above calculated total or $400, whichever is greater = $4192.20

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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NHOES-W-06-012

Indicate the project classification.

SECTION 13 - PROJECT CLASSIFICATION {Env-Wt 306.05)

:D Minimum Impact Project D Minor Project

& Major Project

SECTION 14 - REQUIRED CERTIFICATIONS (Env-Wt 311.11)

Initial each box below to certify:

Injtials:

ml

To the best of the signer’s knowledge and belief, all required notifications have been provided.

signer’s knowledge and belief.
ml

Initials:
J’HC, The information submitted on or with the application is true, complete, and not misleading to the best of the

The signer understands that:

1. Deny the application.

m currently RSA 641.

e The submission of false, incomplete, or misleading information constitutes grounds for NHDES to:

2. Revoke any approval that is granted based on the information.

Initials: 3. If the signer is a certified wetland scientist, licensed surveyor, or professional engineer licensed to
[A’LC/ practice in New Hampshire, refer the matter to the joint board of licensure and certification
established by RSA 310-A:1.

e The signer is subject to the penalties specified in New Hampshire law for falsification in official matters,

e The signature shall constitute authorization for the municipal conservation commission and the
Department to inspect the site of the proposed project, except for minimum impact forestry SPN
projects and minimum impact trail projects, where the signature shall authorize only the Department to
inspect the site pursuant to RSA 482-A:6, Il

Initials:

ml

If the applicant is not the owner of the property, each property owner signature shall constitute certification by
the signer that he or she is aware of the application being filed and does not object to the filing.

SECTION 15 - REQUIRED SIGNATURES (Env-Wt 311.04(d); Env-Wt 311.11)

SIGNATURE {OWNER):

PRINT NAME LEGIBLY:

DATE:

0l CAR LSO 25723

SIGNATURE (APPLICANT, IF DIFFERENT FROM OWNER):

PRINT NAME LEGIBLY: DATE:
SIGNATURE (AGENT, IF APPLICABLE PRINT NAME LEGIBLY: DATE:
/ Michael Leach 4/14/2023

SECTION 16 - TOWN / CITY CLERK SIGNATURE (Env-Wt 311.04(f))

As required by RSA 482-A:3, I(a)(1), | hereby certify that the applicant has filed four application forms, four detailed
plans, and four USGS location maps with the town/city indicated below.

TQWN/CITY CLERK SIGNATURE:

Do

PRINT NAME LEGIBLY:

b (oo

TOWN/CITY: FREMONT

DATE: | ()2 72023

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

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

2020-05

www.des.nh.gov
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NHDES-W-06-012

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

www.des.nh.gov
2020-05 Page 7 of 7



NHDES-W-06-013

o STANDARD DREDGE AND FILL
Envirommental WETLANDS PERMIT APPLICATION

= Services 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: Town of Fremont TOWN NAME: Fremont

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 Technigues For Avoidance and Minimization.

SECTION 1.1 - 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.

THIS APPLICATION IS FOR THE REPLACEMENT OF AN EXISTING NHDOT RED LIST BRIDGE THAT CROSSES OVER BROWN
BROOK. A CHECKLIST FOR AVOIDANCE AND MINIMIZATION W-06-050 IS ATTACHED. DURING THE NHDOT BUREAU OF
ENVIRONMENT NATURAL RESOURCE MEETING ON JANUARY 18, 2023 REVIEW IT WAS REQUESTED TO REDUCE
IMPACTS AND THE IMPACTS WERE REDUCED TO EXTENT PRACTICAL AND PRESENTED AT THE FEBRUARY 15, 2023
(EXHIBIT J). MOST OF THE PROPOSED IMPACTS ARE RELATED TO PROPOSED BRIDGE REPLACEMENT AND THE
ASSOCIATED ROAD AND SAFETY IMPROVEMENTS DESCRIBED IN THE ENGINEERING REPORT (EXHIBIT L). IMPACTS TO
THE PRIME WETLAND AND 100-FOOT PRIME WETLAND BUFFER ARE MINIMIZED TO THE EXTENT PRACTICAL AND ARE
ASSOCIATED WITH THE MINOR ROADWAY WIDENING FOR THE APPROACHES AND GUARDRAILS TO THE PROPOSED
BRIDGE. UNAVOIDABLE IMPACTS TO STREAM AND ADJACENT 100-YEAR FLOODPLAIN WETLAND ARE REDUCED WITH
BANK STABILIZATION WITH STONE FILL PROVIDED TO THE 100-YEAR ELEVATION. THE PROJECT REDUCES THE
UPSTREAM 100-YEAR FLOOD ELEVATION BY 1.5 FEET (CREATED BY THE EXISTING UNDERSIZED BRIDGE) AND RESTORES
HYDRAULIC CONDUCTIVITY ALONG THE STREAM CHANNEL. THE PROPOSED WIDER BRIDGE REDUCES FLOODING
IMPACTS BY CREATING A MINOR INCREASE IN OVERALL FLOODPLAIN VOLUME OF APPROXIMATELY 200 CF.

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
2020-05 Page 10f9



NHDES-W-06-013

SECTION LII - 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.

The project is not located in a tidal marsh and downstream area of the project is upstream of a marsh. The project
design is intended to provide 2 feet of water through the opening under normal flow conditions to promote aquatic
passage upstream and downstream.

SECTION 1.1l - HYDROLOGIC CONNECTION (Env-Wt 313.03(b)(3))

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

The project improves the stream hydraulic connections with the proposed bridge replacement increasing the stream
opening under the structure by 2.1 times from the existing and is intended to provide 2 feet of water through the
opening under normal flow conditions. The project reduces the upstream 100-year flood elevation by 1.5 feet
(created by the existing undersized bridge) and restores hydraulic conductivity along the stream channel. This
improvement benefits aquatic passage, enhances stream conductivity and sediment transport, and minimizes
potential inlet obstructions. The proposed bridge does not restrict high flows and maintains low flows and will pass a
100-year storm with more than 1-foot of freeboard under the structure.

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
2020-05 Page 2 of 9
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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.

The application is to replace the Martin Rd bridge over Brown Brook, a tier 3 stream with flood plain wetlands located
up and downstream of the bridge. The downstream wetland (Wetland 5) associated with Brown Brook is a designated
Prime Wetlands and includes a 100-foot buffer. The project engineering study identified the preferred alternative as a
new 22 ft wide x 7 ft high precast concrete box culvert with wingwalls on concrete spread footings and stone fill
armoring and stream simulation gravel to provide a simulated channel bottom. Construction procedures will include a
road closure with a detour to allow for shorter project duration. The project proposes temporary impacts for the
proposed erosion control measures and temporary bypass measures needed during construction. The design will
impact a total of 10,478 SF of stream, wetlands, prime wetlands, and 100-ft buffer will be impacted. Permanent
impacts total to 6,122 for the stream, wetlands, and prime wetland & buffer. Temporary impacts total to 4,356 SF.
The Town has acquired an easement on abutting lots 34 and 35 on tax map 6 to conduct the work. The specific
wetland impacts and impacts to the prime wetland and wetland buffers are shown in the plan set on sheets 22 (C-
115) and 23 (C-116).

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 existing bridge was built in 1930 with a skewed opening at 12’-3” at the inlet and 10’-2” at the outlet. The existing
bridge (No.155/133) is on the State’s Municipal Red List due to the poor condition of the deck and substructure with a
load posting of 15 tons and currently impacts public commerce. The project engineering study identified the preferred
alternative as a new 22 ft wide x 7 ft high precast concrete box culvert with wingwalls on concrete spread footings and
stone fill armoring and stream simulation gravel to provide a simulated channel bottom. Construction procedures will
include a road closure with a detour to allow for shorter project duration and minimize impacts to commerce. Upon
completion, public commerce will be restored. From the NHDOT- BOE meetings for the project (Exhibit J) Brown Brook
is not a navigatable water per the US Coast Guard and the project is not located in a recreational area.

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-06-013

SECTION 1.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 existing and proposed bridge are located in the 100-year floodplain and wetlands of Brown Brook as indicated in
Figure 2 and Exhibit H. The impacts for the bridge replacement have been reduced to the extent practicable under the
revised design presented to the NHDOT-BOE Natural Resources meeting on February 15, 2023 (Exhibit J) and the
revised design is provided in this application submission. The proposed bridge increases the stream opening under the
structure by 2.1 times and creates approximately 200 CF of additional 100-year flood storage.

SECTION 1.V - 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 project is not located in a forested wetland or scrub-shrub-marsh complex as noted in the wetland delineation
report - Exhibit D.

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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NHDES-W-06-013

SECTION 1.Vl - 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 project is not located adjacent to a public drinking water supply zone. To minimize project impacts that could be
detrimental to downstream wetlands, construction procedures will include a road closure with a detour to allow for
shorter project duration. The project proposes temporary impacts for the proposed erosion control measures and
temporary bypass measures needed during construction. Upon completion, all disturbed areas outside of paved areas
and stone stream channels will be stabilized with loam and seed.

SECTION LIX - 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.

The existing bridge was built in 1930 with a skewed opening at 12’-3” at the inlet and 10’-2” at the outlet. The clear
height varies between 4’-0” and 4’-5” with a fence gate located at the upstream side of the bridge. The abutments are
poorly aligned with the channel. The project engineering study identified the preferred alternative as a new 22 ft wide
x 7 ft high precast concrete box culvert with wingwalls on concrete spread footings and stone fill armoring and stream
simulation gravel to provide a simulated channel bottom. The proposed bridge replacement increasing the stream
opening under the structure by 2.1 times from the existing and is intended to provide 2 feet of water through the
opening under normal flow conditions. The bridge replacement allows for an increase in the hydraulic opening along
with correction of the misalignment of the existing abutments and improved the stream channel flow. The proposed
design reduces the upstream 100-year flood elevation by 1.5 feet (created by the existing undersized bridge). The
proposed bridge does not restrict high flows and maintains low flows and will pass a 100-year storm with more than 1-
foot of freeboard under the structure.

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 1.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.

Not Applicable - The project is not a shoreline structure.

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.

Not Applicable - The project is not a shoreline structure and docking is not proposed or intended.

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 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.

The project is not a shoreline structure. The project avoids and minimzes impacts to the adjacent abutters to the
extent practical. Temporary impacts for the bridge replacement work and stream channel reconstruction occur during
construction. The Town has obtained temporary construction easement from the abutter for the proposed work on
the properties. Upon completion of the bridge replacement, the abutter's use and enjoyment of the property will be
enhanced slightly on the upstream side due to the lowering of the upstream flood elevations provided with the new
bridge.

SECTION L.XIll - 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.

Not Applicable - The project is not a shoreline structure. Responses to commerce and navigation are noted under V
above.

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 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.

The project is not a shoreline structure. With the enlarged stream opening placed along the current stream alignment
and a design intent to provide a minimum 2-foot depth under the proposed bridge structure, we believe the proposed
design provides improves wildlife and finfish habitat, retains aquatic vegetation along the stream banks above the 100-
year flood elevation and reduces impacts to water quality with the reduction of the upstream flood elevations.

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.

The project is not a shoreline structure. The proposed design minimizes the impacts to wetlands, banks and streams.
The disturbed areas along the stream banks are stabilized with riprap to 100-year flood elevation and riprap
intermixed with humus above the 100-year elevation to promote vegetative banks.

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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PART Il: 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:
Army Corps - Highway Methodology Workbook Suppliment and the NH Method

NAME OF CERTIFIED WETLAND SCIENTIST (FOR NON-TIDAL PROJECTS) OR QUALIFIED COASTAL PROFESSIONAL (FOR
TIDAL PROJECTS) WHO COMPLETED THE ASSESSMENT: TOM TETREAU

DATE OF ASSESSMENT: 12-03-2021

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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PRIME WETLAND WAIVER
—¢ N brAxniNTOF FORESTRY & OTHER ACTIVITIES

Environmental o
——  Services Water Division/Land Resources Management

Wetlands Bureau

RSA/Rule: RSA 482-A:11/ Env-Wt 706
APPLICANT LAST NAME, FIRST NAME, M.I.: Town of Fremont

As provided in RSA 482-A:11, IV(b)(1), to be eligible for the Forestry Statutory Permit-by-Notification (Forestry SPN), a
property owner must obtain a waiver to perform any forest management work and related activities in the forested
portion of a designated prime wetland* or duly-established 100-foot buffert from the department. For a waiver
request for Forestry Activities within a designated prime wetland or duly-established 100-foot buffer, please complete
Part | of this form.

As provided in RSA 482-A:11, IV(c), a property owner may request a waiver from the department to perform work not
addressed above within a portion of any duly-established 100-foot buffert of a prime wetland on his or her property.
Please note that waivers for such activities may only be requested for work within a duly-established 100-foot buffer,
not for work within prime wetlands. For a waiver request for Activities Other than Forest Management within a duly-
established 100-foot buffer, please complete Part Il of this form.

A waiver request for work in a prime wetland or duly-established 100-foot buffer must be submitted to the department
at the same time as a notification for an SPN or other application, as applicable.

*Prime Wetlands: Any contiguous areas falling within the jurisdictional definitions of RSA 482-A:2, X and RSA 482-A:4
that, because of their size, unspoiled character, fragile condition, or other relevant factors, make them of substantial
significance (482-A:15, I-a).

tDuly-Established 100-foot Buffer: The buffer recognized in RSA 482-A:11, IV for prime wetlands designated on or after
September 11, 2009 but before August 17, 2012 (Env-Wt 102.63).

PART I: WAIVER REQUEST FOR FORESTRY ACTIVITIES

SECTION 1 - REQUESTED WAIVER AND FILING FEE (Env-Wt 706.02(b)(3))
Check or money order for the applicable filing fee payable to “Treasurer — State of NH” (RSA 482-A:3, I{c)).

|:| $200 for a project that would otherwise qualify for a Forestry SPN if it was not located in or near a designated
prime wetland or duly-established 100-foot buffer.

|:| $500 for a minor impact project that does not otherwise qualify as minimum or major impact project.

l:| $1,250 for a major impact project classified regardless of prime wetlands designation.

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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NHDES-W-06-088

SECTION 2 - PROPOSED WORK (Env-Wt 706.02(b); RSA 482-A:11, IV(b)(1))

Provide a brief written description of the work to be performed.

SECTION 3 - PRIME WETLANDS VALUES (Env-Wt 706.02(b}); RSA 482-A:11, IV(b)(1))

Provide a list of the prime wetlands values as identified by the municipality when the prime wetland or duly-
established 100-foot buffer was designated. Demonstrate that the project will not create a significant net loss of these
wetland values.

SECTION 4 - REQUIRED ATTACHMENTS (Env-Wt 706.02; RSA 482-A:11, IV({b)(1))

[] A sketch of the property depicting the best approximate location of each prime wetlands/buffer in which work is
proposed and the location of proposed work, including access roads.

[] A copy of the notice of intent to cut, if applicable.

|:| Other information to demonstrate that there will be no significant net loss of wetland values identified by the
municipality when the prime wetland/buffer was designated.

D Written comments from the conservation commission or local governing authority as applicable, stating that:
e The members have no objections to the requested waiver.
e The members have no objections to a waiver if the conditions specified in the comments are met.
OR
e The members object to the waiver for the reason(s) stated in the comments.

SECTION 5 - ADDITIONAL INSTRUCTIONS (Env-Wt 706.02; RSA 482-A:11, IV(b)(3))

[] At the time the applicant submits the waiver request to the department, the applicant also shall submit, via
certified mail, a copy of the waiver request and all supporting documentation to the local governing body, the
planning board, if any, and the conservation commission, if any, of the municipalities in which any prime
wetlands/buffers associated with the application are located.

[] 1f a prime wetland/buffer associated with the application extends into an abutting property, the property owner
requesting the waiver shall provide a copy of the waiver request and all supporting documentation to the owner of
that abutting property. The applicant shall send the notice required by certified mail.

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
2020-05 Page 2 of 5




NHDES-W-06-088

Please note:
® Asprovided in RSA 482-A:11, IV(b)(3), the department shall not issue a waiver for forestry activities prior to 14
days after receipt of the waiver request, provided however that a municipal conservation commission may
request an extension on such waiver issuance, not to exceed 14 days, which the department shall grant if
requested.

¢ As provided by RSA 482-A:11, IV(b)(2), the department shall not issue a waiver unless the department
determines that there will be no significant net loss of wetland values as identified by the local conservation
commission/local gaverning authority or in RSA 482-A:1.

e If the department determines that the criteria for issuing a waiver are met, the waiver shall be issued as part of
the Forestry SPN or permit, as applicable.

® If the department is unable to determine, based on the information submitted, that the proposed work will not
cause a significant net loss of wetland values, the department shall notify the applicant of what additional
information is needed and establish a deadline in consultation with the applicant for the submission of the
additional information.

o If the department determines that the project would not cause a significant net loss of wetland values if certain
conditions were met, the department shall place such conditions on the waiver as are necessary to protect the
prime wetland resource.

® Any waiver issued shall be valid for the term of the permit or SPN with which it is associated, but may be
extended.

PART 1l: WAIVER REQUEST FOR ACTIVITIES OTHER THAN FOREST MANAGEMENT

SECTION 1 - REQUESTED WAIVER AND FILING FEE (Env-Wt 706.04(b)(5))
Check or money order for the applicable filing fee payable to “Treasurer - State of NH” (RSA 482-A:3, I(c)).

[] $200 for projects that would otherwise qualify as a minimum impact project if it was not located in a designated
prime wetlands buffer.

[_—_] $500 for a minor impact project that does not otherwise qualify as minimum or major impact project.

$1,250 for a major impact projects.

SECTION 2 - PROPOSED WORK (Env-Wt 706.04(b)(2))

Provide a written description of the work to be performed.

The proposed project is the replacement of the NHDOT red listed 1930 Martins Road Bridge over Brown Brook with a
new 22'W x 7'H x 30'L concrete box culvert bridge. The work will include roadway widening for the approaches to the
new bridge and includes installation of guardrails for safety and temporary impacts during construction. Brown Brook
is a tier 3 stream with a 100-year flood plain and associated wetlands. The downstream stream and wetlands are
prime wetlands (Wetland #5) and have a 100-ft buffer. During construction, Martin Road will be closed to expedite
the construction. Under the project a total 10, 478 SF of Stream, Wetlands, Prime Wetlands and 100-ft Buffer will be
impacted with 6,122 SF being permanent impact and 4,356 SF being temporary impact during construction. The
bridge replacement design minimizes the impacts to the wetland resources to the extent practical. Additional project
details can be found in the attached wetland permit application package.

Irm@des.nh.gov or (603) 271-2147
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SECTION 3 - PRIME WETLANDS VALUES (Env-Wt 706.04(b))

Provide a list of the prime wetlands values identified by the municipality when the prime wetlands associated with the
buffer was designated. Demonstrate that the project will not create a significant net loss of these wetland values.
Based upon the report dated September 2007, 18.2 acre prime wetland #5 (Exhibit J) has the following principal
functions: Groundwater Recharge/Discharge, Flood Flow Alteration; Sediment/Toxicant/Pathogen Retention; Nutrient
Removal/Retention/Transformation; Sediment/Shoreline Stabilization; Wildlife Habitat; and notes a medium
Recreational Value and High Educational/Scientific and Uniqueness/Heritage Values. The project proposes 795 SF
total impact to the prime wetlands with 448 SF permanent and 347 SF temporary adjacent to the stream to install the
new wider bridge. Impacts to the 100-ft buffer total to 6,322 SF with 3,505 SF permanent for the roadway approach
widening and 2,817 temporary during construction. All impacts are along the fringes of the previously disturbed areas
of the bridge and roadway in the wetlands and buffer areas. Upon completion of the work, all disturbed areas will be
be stabilized. In our opinion, the temporary and permanent impacts to the prime wetlands and buffer in the
previously disturbed fringe locations does not create a significant change to or loss of the identified prime wetland
functions and values. Additional project details can be found in the attached wetland permit application package.

SECTION 4 - REQUIRED ATTACHMENTS (Env-Wt 706.04)

A sketch of the property depicting the best approximate location of the duly-established 100-foot buffer in which
work is proposed and the location of proposed work, including access roads.

Other information to demonstrate that there will be no significant net loss of wetland values identified by the
municipality when the prime wetlands associated with the buffer was designated.

SECTION 5 - ADDITIONAL INSTRUCTIONS (Env-Wt 706.04; RSA 482-A:11, IV(c))

D At the time the applicant submits the waiver request to the department, the applicant also shall notify, by certified
mail, the local governing body, the planning board, if any, and the conservation commission, if any, of the
municipalities in which the waiver is being sought that the waiver is being requested.

[j If the buffer associated with the application extends onto an abutting property, the property owner requesting the
waiver shall provide notice that the waiver is being requested to the owner of that abutting property.

Please note:

® As provided in Env-Wt 706.05, the department shall not issue a waiver under Env-Wt 706.01(b) prior to 14 days
after receipt of the waiver request, provided however that a municipal conservation commission may request an
extension on such waiver issuance, not to exceed 14 days, which the department shall grant if and as requested.

e The department shall not issue a waiver unless the department determines that there will be no significant net
loss of wetland values as identified by the local conservation commission/local governing authority and in RSA
482-A:1.

e [fthe department determines that the criteria for issuing a waiver are met, the waiver shall be issued as part of
the SPN or permit, as applicable.

e If the department is unable to determine, based on the information submitted, that the proposed work will not
cause a significant net loss of wetland values, the department shall notify the applicant of what additional
information is needed and establish a deadline in consultation with the applicant for the submission of the
additional information.

e [fthe department determines that the project would not cause a significant net loss of wetland values if certain
conditions were met, the department shall place such conditions on the waiver as are necessary to protect the
prime wetlands resource.
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® Any waiver issued shall be valid for the term of the permit or SPN with which it is associated, but may be
extended.

Irm@des.nh.gov or (603) 271-2147
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US Army Corps
of Engineers = Appendix B
New England District New Hampshire General Permits

Required Information and USACE Section 404Checklist
USACE Section 404 Checklist

1. Attach any explanations to this checklist. Lack of information could delay a USACE permit determination.

2. All references to “work” include all work associated with the project construction and operation. Work
includes filling, clearing, flooding, draining, excavation, dozing, stumping, etc.

3. See GC 3 for information on single and complete projects.

4. Contact USACE at (978) 318-8832 with any questions.

5. The information requested below is generally required in the NHDES Wetland Application. See page 61 for
NHDES references and Admin Rules as they relate to the information below.

1. Impaired Waters Yes | No

1.1 Will any work occur within 1 mile upstream in the watershed of an impaired water? See the
following to determine if there is an impaired water in the vicinity of your work area. *
https://nhdes-surface-water-quality-assessment-site-nhdes.hub.arcgis.com/ X
hitps://www.des.nh.qoviwater/rivers-and-lakes/water-quality-assessment
https:/iwww4.des.state.nh.us/onestopdatamapper/onestopmapper.aspx

2. Wetlands " Yes | No

2.1 Are there are streams, brooks, rivers, ponds, or lakes within 200 feet of any proposed work? X

2.2 Are there proposed impacts to tidal SAS, prime wetlands, or priority resource areas?
Applicants may obtain information from the NH Department of Resources and Economic
Development Natural Heritage Bureau (NHB) DataCheck Tool for information about resources X
located on the property at https://www4.des.state.nh.us/NHB-DataCheck/.

2.3 If wetland crossings are proposed, are they adequately designed to maintain hydrology, X
sediment transport & wildlife passage?

2.4 Would the project remove part or all of a riparian buffer? (Riparian buffers are lands adjacent
to streams where vegetation is strongly influenced by the presence of water. They are often thin X
lines of vegetation containing native grasses, flowers, shrubs and/or trees that line the stream
banks. They are also called vegetated buffer zones.)

2.5 The overall project site is more than 40 acres? X
2.6 What is the area of the previously filled wetlands? UNKNOWN
2.7 What is the area of the proposed fill in wetlands? 10,500 SF
2.8 What % of the overall project site will be previously and proposed filled wetlands? 10%

3. Wildlife Yes | No
3.1 Has the NHB & USFWS determined that there are known occurrences of rare species,

exemplary natural communities, Federal and State threatened and endangered species and X

habitat, in the vicinity of the proposed project? (All projects require an NHB ID number & a
USFWS IPAC determination.) NHB DataCheck Tool: https://www4.des.state.nh.us/NHB-
DataCheck/. USFWS IPAC website: https://ipac.ecosphere.fws.gov/
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3.2 Would work occur in any area identified as either “Highest Ranked Habitat in N.H.” or “Highest
Ranked Habitat in Ecological Region? (These areas are colored magenta and green,
respectively, on NH Fish and Game’s map, “2010 Highest Ranked Wildlife Habitat by Ecological
Condition.”) Map information can be found at:

o PDF: https://wildlife.state.nh.us/wildlife/wap-high-rank.html.

e Data Mapper: www.granit.unh.edu.

e GIS: www.granit.unh.edu/data/downloadfreedata/cateqory/databycategory.html.

3.3 Would the project impact more than 20 acres of an undeveloped land block (upland,
wetland/waterway) on the entire project site and/or on an adjoining property(s)?

3.4 Does the project propose more than a 10-lot residential subdivision, or a commercial or
industrial development?

3.5 Are stream crossings designed in accordance with the GC 31?

4. Flooding/Floodplain Values

Yes

No

4.1 Is the proposed project within the 100-year floodplain of an adjacent river or stream?

4.2 If 4.1 is yes, will compensatory flood storage be provided if the project results in a loss of
flood storage?

5. Historic/Archaeological Resources

For a minimum, minor or major impact project - a copy of the RPR Form
(www.nh.gov/nhdhr/review) with your DES file number shall be sent to the NH Division of
Historical Resources as required on Page 37 GC 14(d) of the GP document**

6. Minimal Impact Determination (for projects that exceed 1 acre of permanent impact)

Yes

No

Projects with greater than 1 acre of permanent impact must include the following:
» Functional assessment for aquatic resources in the project area.

e On and off-site alternative analysis.
» Provide additional information and description for how the below criteria are met.

6.1 Will there be complete loss of aquatic resources on site?

6.2 Have the impacts to the aquatic resources been avoided and minimized to the greatest
extent practicable?

6.3 Will all aquatic resource function be lost?

6.4 Does the aquatic resource (s) have regional significance (watershed or ecoregion)?

6.5 Is there an on-site alternative with less impact?

6.6 Is there an off-site alternative with less impact?

6.7 Will there be a loss to a resource dependent species?

6.8 Are indirect impacts greater than 1 acre within and adjacent to the project area?

6.9 Does the proposed mitigation replace aquatic resource function for direct, indirect, and
cumulative impacts?

*Although this checklist utilizes state information, its submittal to USACE is a federal requirement.

** If your project is not within Federal jurisdiction, coordination with NH DHR is not required under Federal law.
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NHDES-W-06-050

AVOIDANCE AND MINIMIZATION CHECKLIST

NEW HAMPSHIRE

—& N DEPARIMENT OF ; s
Environmental Water Division/Land Resources Management
Emmmese. Services Wetlands Bureau

Check the Status of vour Application

RSA/Rule: RSA 482-A/ Env-Wt 311.07(c)

This checklist can be used in lieu of the written narrative required by Env-Wt 311.07(a) to demonstrate compliance with
requirements for Avoidance and Minimization {A/M), pursuant to RSA 482-A:1 and Env-Wt 311.07(c).

For the construction or modification of non-tidal shoreline structures over areas of surface waters without wetland
vegetation, complete only Sections 1, 2, and 4 (or the applicable sections in Attachment A: Minor and Major Projects
(NHDES-W-06-013).

The following definitions and abbreviations apply to this worksheet:

e “A/M BMPs” stands for Wetlands Best Management Practice Techniques for Avoidance and Minimization dated
2019, published by the New England Interstate Water Pollution Control Commission (Env-Wt 102.18).

e “Practicable” means available and capable of being done after taking into consideration cost, existing technology,
and logistics in light of overall project purposes (Env-Wt 103.62).

SECTION 1 - CONTACT/LOCATION INFORMATION

APPLICANT LAST NAME, FIRST NAME, M.L.: Town of Fremont

PROJECT STREET ADDRESS: Martin Road over Brown Brook PROJECT TOWN: Fremont

TAX MAP/LOT NUMBER: Map 6 - Lots 34 &35

SECTION 2 - PRIMARY PURPOSE OF THE PROJECT

Indicate whether the primary purpose of the project is to construct a
Env-Wt 311.07(b){(1}) | water-access structure or requires access through wetlands to reach a |:| Yes No
buildable lot or the buildable portion thereof.

If you answered “no” to this question, describe the purpose of the “non-access” project type you have proposed:

The proposed project is the replacement of the NHDOT red listed 1930 Martins Road Bridge over Brown Brook with a
new 22'W x 7'H x 30'L concrete box culvert bridge. The work will include roadway widening for the approaches to the
new bridge and includes installation of guardrails for safety and temporary impacts during construction. Brown Brook
is a tier 3 stream with a 100-year flood plain and associated wetlands. The downstream stream and wetlands are
prime wetlands (Wetland #5) and have a 100-ft buffer. During construction, Martin Road will be closed to expedite the
construction. Under the project a total 10,478 SF of Stream, Wetlands, Prime Wetlands and 100-ft Buffer will be -
impacted with 6,122 SF being permanent impact and 4,356 SF being temporary impact during construction. The bridge
replacement design minimizes the impacts to the wetland resources to the extent practical. Additional project details
can be found in the attached wetland permit application package.

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
2020-05 Page1of3



NHDES-W-06-050

SECTION 3 - A/M PROJECT DESIGN TECHNIQUES
Check the appropriate boxes below in order to demonstrate that these items have been considered in the planning of
the project. Use N/A (not applicable) for each technique that is not applicable to your project.

Env-Wt 311.07(b)(2)

For any project that proposes new permanent impacts of more than one acre
or that proposes new permanent impacts to a Priority Resource Area (PRA),
or both, whether any other properties reasonably available to the applicant,
whether already owned or controlled by the applicant or not, 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.

Check
CIn/a

Env-Wt 311.07(b)(3)

Whether alternative designs or techniques, such as different layouts,
construction sequencing, or alternative technologies could be used to avoid
impacts to jurisdictional areas or their functions and values.

X check
CIn/A

Env-Wt 311.07(b)(4)
Env-Wt 311.10(c)(3)

are limited to the wetlands with the least valuable functions on the site while
avoiding and minimizing impacts to the wetlands with the highest and most
valuable functions.

Env-Wt 311.07(b)(4) | The results of the functional assessment required by Env-Wt 311.03(b)(10) Check
Env-Wt 311.10(c)(1) | were used to select the location and design for the proposed project that has '
Env-Wt 311.10(c)(2) | the least impact to wetland functions. L__l N/A
Where impacts to wetland functions are unavoidable, the proposed impacts Check
Za

CIn/a

Env-Wt 313.01(c)(1)
Env-Wt 313.01(c)(2)
Env-Wt 313.03(b)(1)

No practicable alternative would reduce adverse impact on the area and
environments under the department’s jurisdiction and the project will not
cause random or unnecessary destruction of wetlands.

X Check
CIn/A

Env-Wt 313.01(c)(3)

The project would not cause or contribute to the significant degradation of
waters of the state or the loss of any PRAs.

@ Check
CIn/a

Env-Wt 313.03(b)(3)
Env-Wt 904.07(c)(8)

The project maintains hydrologic connectivity between adjacent wetlands or
stream systemes.

[X] check
[CIn/a

Env-Wt 311.10
A/M BMPs

Buildings and/or access are positioned away from high function wetlands or
surface waters to avoid impact.

Check

[CInya

Env-Wit 311.10
A/M BMPs

The project clusters structures to avoid wetland impacts.

] check
:|z N/A

Env-Wt 311.10

The placement of roads and utility corridors avoids wetlands and their

X check

culverts.

A/M BMPs associated streams. [CIn/a
The width of access roads or driveways is reduced to avoid and minimize [] check
A/M BMPs . ; ) X
impacts. Pullouts are incorporated in the design as needed. D N/A
. . n o M N & Check
A/M BMPs The project proposes bridges or spans instead of roads/driveways/trails with ZAN

CIn/A

2020-05

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

Page 2 of 3




NHDES-W-06-050

A/M BMPs

The project is designed to minimize the number and size of crossings, and
crossings cross wetlands and/or streams at the narrowest point.

Check

CIn/A

Env-Wt 500
Env-Wt 600
Env-Wt 900

Wetland and stream crossings include features that accommodate aquatic
organism and wildlife passage.

X check
CIn/A

Env-Wt 900

Stream crossings are sized to address hydraulic capacity and geomorphic
compatibility.

Check
[CIn/A

A/M BMPs

Disturbed areas are used for crossings wherever practicable, including
existing roadways, paths, or trails upgraded with new culverts or bridges.

X check
CInyA

SECTION 4 - NON-TIDAL SHORELINE STRUCTURES

Env-Wt 313.03(c)(1)

The non-tidal shoreline structure has been designed to use the minimum
construction surface area over surfaces waters necessary to meet the stated
purpose of the structure.

[ check

N/A

Env-Wit 313.03(c){2)

The type of construction proposed for the non-tidal shoreline structure is the
least intrusive upon the public trust that will ensure safe navigation and
docking on the frontage.

[J check
I N/A

Env-Wt 313.03(c)(3)

The non-tidal shoreline structure has been designed to avoid and minimize

[[] check

impacts on the ability of abutting owners to use and enjoy their properties. N/A

The non-tidal shoreline structure has been designed to avoid and minimize [ Check
Env-Wt 313.03(c)(4) | impacts to the public’s right to navigation, passage, and use of the resource

for commerce and recreation. N/A

Env-Wt 313.03(c)(5)

The non-tidal shoreline structure has been designed, located, and configured
to avoid impacts to water quality, aquatic vegetation, and wildlife and finfish
habitat.

[ check
N/A

Env-Wt 313.03(c)(6)

The non-tidal shoreline structure has been designed to avoid and minimize
the removal of vegetation, the number of access points through wetlands or

lj Check

over the bank, and activities that may have an adverse effect on shoreline v
oy N/A
stability.
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
2020-05 Page 30of 3
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Stantec Consulting Services Inc.
@ Stantec soamoun Drive, Sulte 200, Auburn NH 03032

April 17, 2023
File: 195112878

Brenda Barthelemy, Rev Tr
Scott Barthelemy, Rev Tr
154 Martin Road

Fremont, NH 03044

Re: NHDES Wetland Permit Application for
Martin Road over Brown Brook Bridge Replacement
Bridge No. 155/133 located in Fremont, New Hampshire
Applicant: Town of Fremont

Dear Abutter:

This letter is to inform you that the Town of Fremont, Applicant of the above referenced project, will be
applying to the New Hampshire Wetlands Bureau for a Wetlands Permit for temporary and permanent
impacts to the wetlands for a bridge replacement along Martin Road over Brown Brook. The application is
to replace the Martin Rd bridge over Brown Brook, a tier 3 stream with flood plain wetlands located up and
downstream of the bridge. The downstream wetland (Wetland 5) associated with Brown Brook is a
designated Prime Wetlands and includes a 100-foot -buffer. The existing bridge was built in 1930 with a
skewed opening at 12'-3" atf the inlet and 10'-2" at the outlet. The existing bridge (No.155/133) is on the
State's Municipal Red List due to the poor condition of the deck and substructure with a load posting of 15
tons. The project engineering study identified the preferred alternative as a new 22 ft wide x 7 ft high
precast concrete box culvert with wingwalls on concrete spread footings and stone fill armoring and stream
simulation gravel to provide a simulated channel bottom. Construction procedures will include a road
closure with a detour to allow for shorter project duration. The project proposes temporary impacts for the
proposed erosion control measures and temporary bypass measures needed during construction. The
design will impact a total of 10,478 SF of stream, wetlands, prime wetlands, and 100-ft buffer will be
impacted. Permanent impacts total to 4,122 for the stream, wetlands, and prime wetland & buffer.
Temporary impacts fotal to 4,356 SF. The Town has acquired a temporary construction easement on
abutting lots 34 and 35 on tax map 6 to conduct the work. Under state law RSA 482-A:3 | (d)(1), it is required
that you be notified about the application, which proposes work near your property.

Once the application has been submitted, copies of the applications and plans will be available at the
New Hampshire Wetlands Bureau in Concord, New Hampshire and at the office of the Town Clerk at the
Town of Fremont during normal business hours. Please call ahead to ensure the application is available for
your review.

Please call or e-mail if you have any questions.
Sincerely,

STANTEC CONSULTING SERVICES INC.

Vi

Michael Leach

Senior Associate

Cell: 603-203-3048
michael.leach@stantec.com




NHDES Wetland Permit Application for
Martin Road over Brown Brook Bridge Replacement
Bridge No. 155/133 located in Fremont, New Hampshire
Applicant: Town of Fremont

WRITTEN NOTIFICATION LIST FOR WETLANDS PERMIT

Map é Lots 32, 33, 34, 35, 36 and Brentwood Map 201 Lot 10
Brenda Barthelemy, Rev Tr

Scott Barthelemy, Rev Tr

154 Martin Road

Fremont, NH 03044

Map 6 Lot 37
Town of Fremont
295 Main Street
Fremont, NH 03044

Map 6 Lots 39 and 42
Emil J Plante Jr

286 North Road
Fremont, NH 03044

Map 6 Lot 40

David & Colleen E Bunnell
300 North Road

Fremont, NH 03044

Map 6 Lot 41

Schreiber Children's Family Rev Trust

Eric R Schreiber, Jason M Schreiber Jr Trustees
328 North Road

Fremont, NH 03044

Map 6 Lot 44-3

Gary J & Tanice A Cloutier
15 Martin Road

Fremont, NH 03044

Map 6 Lot 163

State of New Hampshire DRED
Po Box 1856

Concord, NH 03302-1856
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NHDES Wetland Permit Application for
Martin Road over Brown Brook Bridge Replacement
Bridge No. 155/133 located in Fremont, New Hampshire
Applicant: Town of Fremont

Photo 1- Standing east and downstream of Martin Road bridge along the northerly side of Brown Brook and
prime wetland area looking upstream (westerly) at the proposed impact area to replace the bridge. Taken
December 3, 2021

3 . =
| TN, e,

Photo 2- Standing on the Martin Road bridge looking downstream (east) along Brown Brook and prime
wetland area at the proposed impact area to replace the bridge. Taken December 3, 2021




NHDES Wetland Permit Application for
Martin Road over Brown Brook Bridge Replacement
Bridge No. 155/133 located in Fremont, New Hampshire
Applicant: Town of Fremont

Photo 3- Standing on the Martin Road bridge looking upstream (northeasterly) along Brown Brook at the
proposed impact area to replace the bridge. Taken December 3, 2021

Photo 4 - Standing upstream and northeast of Martin Road bridge looking downstream (southwesterly) along
Brown Brook at the bridge and proposed impact area to replace the b_ridge. Taken December 3, 2021



NHDES Wetland Permit Application for
Martin Road over Brown Brook Bridge Replacement
Bridge No. 155/133 located in Fremont, New Hampshire
Applicant: Town of Fremont

Photo 5- Standing south of Martin Road bridge looking northerly along Martin Road at the bridge to be
removed and 100-foot prime wetland buffer areas along the roadway edge to be impacted with the new
bridge, roadway approach and guardrails. Taken December 3, 2021

Photo 6- Standing north of Martin Road bridge looking southerly along Martin Road at the bridge to be
removed and 100-foot prime wetland buffer areas to be impacted along the roadway edge with the new
bridge, roadway approach and guardrails. Taken_December 3,2021
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
New England Ecological Services Field Office
70 Commercial Street, Suite 300
Concord, NH 03301-5094
Phone: (603) 223-2541 Fax: (603) 223-0104

In Reply Refer To: January 31, 2023
Project Code: 2023-0040256
Project Name: Fremont 23793 - Martin Road over Brown Brook

Subject: List of threatened and endangered species that may occur in your proposed project
location or may be affected by your proposed project

To Whom It May Concern:

- Please review this letter each time you request an Official Species List, we
will continue to update it with additional information and links to websites may change.

About Official Species Lists

The purpose of the Act is to provide a means whereby threatened and endangered species and the
ecosystems upon which they depend may be conserved. Federal and non-Federal project
proponents have responsibilities under the Act to consider effects on listed species.

The enclosed species list identifies threatened, endangered, proposed, and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of your
proposed project and/or may be affected by your proposed project. The species list fulfills the
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).

New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please note that under
50 CFR 402.12(e) of the regulations implementing section 7 of the Act, the accuracy of this
species list should be verified after 90 days. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
by returning to an existing project’s page in IPaC.

Endangered Species Act Project Review

Please visit the “New England Field Office Endangered Species Project Review and
Consultation” website for step-by-step instructions on how to consider effects on listed
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species and prepare and submit a project review package if necessary:

https://www.fws.gov/office/new-england-ecological-services/endangered-species-project-review

*NOTE* Please do not use the Consultation Package Builder tool in IPaC except in specific
situations following coordination with our office. Please follow the project review guidance on
our website instead and reference your Preject Code in all correspondence.

Northern Long-eared Bat - ( ) Please visit our New England Field Office
Project Review webpage at the link above for updated northern long-eared bat consultation
guidance. The Service published a final rule to reclassify the northern long-eared bat (NLEB) as
endangered on November 30, 2022. The final rule will go into effect on January 30, 2023. After
that date, the current 4(d) rule for NLEB will no longer be in effect, and the 4(d) determination
key will no longer be available. New compliance tools will be available by mid- to late-January,
and information will be posted on our New England Field Office Project Review webpage in
January, so please check this site often for updates.

Depending on the type of effects a project has on NLEB, the change in the species’ status may
trigger the need to re-initiate consultation for any actions that are not completed and for which
the Federal action agency retains discretion once the new listing determination becomes
effective. If your project may result in incidental take of NLEB after the new listing goes into
effect, this will need to be addressed in an updated consultation that includes an Incidental Take
Statement. Many of these situations will be addressed through the new compliance tools. If your
project may require re-initiation of consultation, please wait for information on the new tools to
appear on our website or contact our office at newengland@fws.gov for additional guidance.

Additional Info About Section 7 of the Act

Under section 7(a)(2) of the Act and its implementing regulations (50 CFR 402 et seq.), Federal
agencies are required to determine whether projects may affect threatened and endangered
species and/or designated critical habitat. If a Federal agency, or its non-Federal

representative, determines that listed species and/or designated critical habitat may be affected by
the proposed project, the agency is required to consult with the Service pursuant to 50 CFR 402.
In addition, the Federal agency also may need to consider proposed species and proposed critical
habitat in the consultation. 50 CFR 402.14(c)(1) specifies the information required for
consultation under the Act regardless of the format of the evaluation. More information on the
regulations and procedures for section 7 consultation, including the role of permit or license
applicants, can be found in the "Endangered Species Consultation Handbook™ at:

hitps://www.fws.gov/service/section-7-consultations

In addition to consultation requirements under Section 7(a)(2) of the ESA, please note that under
sections 7(a)(1) of the Act and its implementing regulations (50 CFR 402 et seq.), Federal
agencies are required to utilize their authorities to carry out programs for the conservation of
threatened and endangered species. Please contact NEFO if you would like more information.

Candidate species that appear on the enclosed species list have no current protections under the
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ESA. The species’ occurrence on an official species list does not convey a requirement to
consider impacts to this species as you would a proposed, threatened, or endangered species. The
ESA does not provide for interagency consultations on candidate species under section 7,
however, the Service recommends that all project proponents incorporate measures into projects
to benefit candidate species and their habitats wherever possible.

Migratory Birds

In addition to responsibilities to protect threatened and endangered species under the Endangered
Species Act (ESA), there are additional responsibilities under the Migratory Bird Treaty Act
(MBTA) and the Bald and Golden Eagle Protection Act (BGEPA) to protect native birds from
project-related impacts. Any activity, intentional or unintentional, resulting in take of migratory
birds, including eagles, is prohibited unless otherwise permitted by the U.S. Fish and Wildlife
Service (50 C.E.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)). For more information regarding these
Acts see:

https://www.fws.gov/program/migratory-bird-permit

https://www.fws.gov/library/collections/bald-and-golden-eagle-management

Please feel free to contact us at newengland@fws.gov with your Project Code in the subject
line if you need more information or assistance regarding the potential impacts to federally
proposed, listed, and candidate species and federally designated and proposed critical habitat.

Attachment(s): Official Species List
Attachment(s):

» Official Species List
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Official Species List

This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".

This species list is provided by:

New England Ecological Services Field Office
70 Commercial Street, Suite 300

Concord, NH 03301-5094

(603) 223-2541
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Project Summary

Project Code: 2023-0040256
Project Name: Fremont 23793 - Martin Road over Brown Brook
Project Type: Bridge - Replacement

Project Description: Culvert Replacement Project at Martin Road over Brown Brook in
Fremont NH. The project proposed to replace the existing NHDOT Red
Listed 1930 bridge with a wider and longer buried box culvert at the same
location.
Project Location:
Approximate location of the project can be viewed in Google Maps: htips://
www.google.com/maps/@43.01819365,-71.08519342411333,14z

Counties: Rockingham County, New Hampshire
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Endangered Species Act Species

There is a total of 2 threatened, endangered, or candidate species on this species list.

Species on this list should be considered in an effects analysis for your project and could include
species that exist in another geographic area. For example, certain fish may appear on the species
list because a project could affect downstream species.

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
Fisheries', as USFWS does not have the authority to speak on behalf of NOAA and the
Department of Commerce.

See the "Critical habitats" section below for those critical habitats that lie wholly or partially
within your project area under this office's jurisdiction. Please contact the designated FWS office
if you have questions.

1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an
office of the National Oceanic and Atmospheric Administration within the Department of

Commerce.
Mammals
NAME STATUS
Northern Long-eared Bat Myotis septentrionalis Threatened

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/9045

Insects
NAME STATUS
Monarch Butterfly Danaus plexippus Candidate

No critical habitat has been designated for this species.

Species profile: https:/ecos.fws.gov/ecp/species/9743

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S
JURISDICTION.
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IPaC User Contact Information
Agency: Auburn town

Name: mike leach

Address: 5 Dartmouth Drive - Suite 200

City: Auburn

State: NH

Zip: 03032

Email  michael.leach@stantec.com

Phone: 6032067538
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
New England Ecological Services Field Office
70 Commercial Street, Suite 300
Concord, NH 03301-5094
Phone: (603) 223-2541 Fax: (603) 223-0104

In Reply Refer To: January 31, 2023
Project code: 2023-0040256
Project Name: Fremont 23793 - Martin Road over Brown Brook

Subject: Verification letter for the 'Fremont 23793 - Martin Road over Brown Brook' project
under the January 5, 2016, Programmatic Biological Opinion on Final 4(d) Rule for
the Northern Long-eared Bat and Activities Excepted from Take Prohibitions.

Dear mike leach:

The U.S. Fish and Wildlife Service (Service) received on January 31, 2023 your effects
determination for the 'Fremont 23793 - Martin Road over Brown Brook' (the Action) using the
northern long-eared bat (Myotis septentrionalis) key within the Information for Planning and
Consultation (IPaC) system. This IPaC key assists users in determining whether a Federal action
is consistent with the activities analyzed in the Service’s January 5, 2016, Programmatic
Biological Opinion (PBO). The PBO addresses activities excepted from "take"! prohibitions
applicable to the northern long-eared bat under the Endangered Species Act of 1973 (ESA) (87
Stat.884, as amended; 16 U.S.C. 1531 et seq.).

Based upon your IPaC submission, the Action is consistent with activities analyzed in the PBO.
The Action may affect the northern long-eared bat; however, any take that may occur as a result
of the Action is not prohibited under the ESA Section 4(d) rule adopted for this species at 50
CFR §17.40(0). Unless the Service advises you within 30 days of the date of this letter that your
IPaC-assisted determination was incorrect, this letter verifies that the PBO satisfies and
concludes your responsibilities for this Action under ESA Section 7(a)(2) with respect to the
northern long-eared bat.

Additionally, please note that on March 23, 2022, the Service published a proposal to reclassify
the northern long-eared bat (NLEB) as endangered under the Endangered Species Act. The U.S.
District Court for the District of Columbia has ordered the Service to complete a new final listing
determination for the NLEB by November 2022 (Case 1:15-cv-00477, March 1, 2021). The bat,
currently listed as threatened, faces extinction due to the range-wide impacts of white-nose
syndrome (WNS), a deadly fungal disease affecting cave-dwelling bats across the continent. The
proposed reclassification, if finalized, would remove the current 4(d) rule for the NLEB, as these
rules may be applied only to threatened species. Depending on the type of effects a project has on
NLEB, the change in the species’ status may trigger the need to re-initiate consultation for any
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actions that are not completed and for which the Federal action agency retains discretion once the
new listing determination becomes effective (anticipated to occur by December 30, 2022). If
your project may result in incidental take of NLEB after the new listing goes into effect this will
first need to be addressed in an updated consultation that includes an Incidental Take Statement.
If your project may require re-initiation of consultation, please contact our office for additional
guidance.

Please report to our office any changes to the information about the Action that you submitted in
IPaC, the results of any bat surveys conducted in the Action area, and any dead, injured, or sick
northern long-eared bats that are found during Action implementation. If the Action is not
completed within one year of the date of this letter, you must update and resubmit the
information required in the IPaC key.

This IPaC-assisted determination allows you to rely on the PBO for compliance with ESA
Section 7(a)(2) only for the northern long-eared bat. It does not apply to the following ESA-
protected species that also may occur in the Action area:

* Monarch Butterfly Danaus plexippus Candidate

If the Action may affect other federally listed species besides the northern long-eared bat, a
proposed species, and/or designated critical habitat, additional consultation between you and this
Service office is required. If the Action may disturb bald or golden eagles, additional
coordination with the Service under the Bald and Golden Eagle Protection Act is recommended.

[1]Take means to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to
attempt to engage in any such conduct [ESA Section 3(19)].
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Action Description
You provided to IPaC the following name and description for the subject Action.

1. Name
Fremont 23793 - Martin Road over Brown Brook
2. Description

The following description was provided for the project 'Fremont 23793 - Martin Road over
Brown Brook':

Culvert Replacement Project at Martin Road over Brown Brook in Fremont NH.
The project proposed to replace the existing NHDOT Red Listed 1930 bridge with
a wider and longer buried box culvert at the same location.

Approximate location of the project can be viewed in Google Maps: https://www.google.com/
maps/@43.01819365,-71.08519342411333,14z

Determination Key Result

This Federal Action may affect the northern long-eared bat in a manner consistent with the
description of activities addressed by the Service’s PBO dated January 5, 2016. Any taking that
may occur incidental to this Action is not prohibited under the final 4(d) rule at 50 CFR
§17.40(0). Therefore, the PBO satisfies your responsibilities for this Action under ESA Section
7(a)(2) relative to the northern long-eared bat.

Determination Key Description: Northern Long-eared Bat 4(d) Rule
This key was last updated in IPaC on May 15, 2017. Keys are subject to periodic revision.
This key is intended for actions that may affect the threatened northern long-eared bat.

The purpose of the key for Federal actions is to assist determinations as to whether proposed
actions are consistent with those analyzed in the Service’s PBO dated January 5, 2016.
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Federal actions that may cause prohibited take of northern long-eared bats, affect ESA-listed
species other than the northern long-eared bat, or affect any designated critical habitat, require
ESA Section 7(a)(2) consultation in addition to the use of this key. Federal actions that may
affect species proposed for listing or critical habitat proposed for designation may require a
conference under ESA Section 7(a)(4).
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Determination Key Result

This project may affect the threatened Northern long-eared bat; therefore, consultation with the
Service pursuant to Section 7(a)(2) of the Endangered Species Act of 1973 (87 Stat.884, as
amended; 16 U.S.C. 1531 et seq.) is required. However, based on the information you provided,
this project may rely on the Service’s January 5, 2016, Programmatic Biological Opinion on
Final 4(d) Rule for the Northern Long-Eared Bat and Activities Excepted from Take Prohibitions
to fulfill its Section 7(a)(2) consultation obligation.

Qualification Interview

1.

w1

Is the action authorized, funded, or being carried out by a Federal agency?
Yes

Have you determined that the proposed action will have “no effect” on the northern long-
eared bat? (If you are unsure select "No")

No
Will your activity purposefully Take northern long-eared bats?
No

Have you contacted the appropriate agency to determine if your project is near a known
hibernaculum or maternity roost tree?

Location information for northern long-eared bat hibernacula is generally kept in state
Natural Heritage Inventory databases — the availability of this data varies state-by-state.
Many states provide online access to their data, either directly by providing maps or by
providing the opportunity to make a data request. In some cases, to protect those resources,
access to the information may be limited. A web page with links to state Natural Heritage
Inventory databases and other sources of information on the locations of northern long-
eared bat roost trees and hibernacula is available at www.fws.gov/media/nleb-roost-tree-
and-hibernacula-state-specific-data-links-0.

Yes

Will the action affect a cave or mine where northern long-eared bats are known to
hibernate (i.e., hibernaculum) or could it alter the entrance or the environment (physical or
other alteration) of a hibernaculum?

No

. Will the action involve Tree Removal?

No
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Project Questionnaire
If the project includes forest conversion, report the appropriate acreages below.
Otherwise, type ‘0’ in questions 1-3.
1. Estimated total acres of forest conversion:
0
2. If known, estimated acres of forest conversion from April 1 to October 31
0
3. If known, estimated acres of forest conversion from June 1 to July 31
0
If the project includes timber harvest, report the appropriate acreages below.
Otherwise, type ‘0’ in questions 4-6.
4. Estimated total acres of timber harvest
0
5. If known, estimated acres of timber harvest from April 1 to October 31
0
6. If known, estimated acres of timber harvest from June 1 to July 31
0
If the project includes prescribed fire, report the appropriate acreages below.
Otherwise, type ‘0’ in questions 7-9.
7. Estimated total acres of prescribed fire
0
8. If known, estimated acres of prescribed fire from April 1 to October 31
0
9. If known, estimated acres of prescribed fire from June 1 to July 31
0

If the project includes new wind turbines, report the megawatts of wind capacity
below. Otherwise, type ‘0’ in question 10.
10. What is the estimated wind capacity (in megawatts) of the new turbine(s)?

0
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IPaC User Contact Information
Agency: Auburn town

Name: mike leach

Address: 5 Dartmouth Drive - Suite 200

City: Auburn

State: NH

Zip: 03032

Email  michael.leach@stantec.com

Phone: 6032067538
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Stantec Consulting Services Inc.
@ Stantec 30 Park Drive, Topsham, ME 04086-1737

July 19, 2022
File: 195112878

Attention: Heidi Carlson, Town Administrator
Town of Fremont

295 Main Street

Fremont, NH 03044

Reference: Wetland and Watercourse Delineation and Wetland Functional Assessment, Piscassic
River, Martin Road, Shelburne, New Hampshire

On December 3, 2021, Stantec Consulting Services Inc. (Stantec) conducted a wetland and watercourse
delineation at a proposed bridge replacement location on Martin Road in Fremont, New Hampshire. Martin
Road crosses the Piscassic River (also known as Brown Brook) over an existing bridge that is proposed to
be repiaced. The wetland and watercourse delineations were performed to supplement the required New
Hampshire Department of Environmental Services (NHDES) permit application to replace the bridge. The
delineation was performed by Tom Tetreau, New Hampshire Certified Wetland Scientist #283.

Wetland boundaries under local, state, and federal jurisdiction were determined using the technical criteria
described in the Corps of Engineers Wetlands Delineation Manual’ and the Regional Supplement to the
Corps of Engineers Wetland Delineation Manual: Northcentral and Northeast Regional Supplement?.
Wetland boundaries were located using a Global Positioning System (GPS) receiver capable of submeter
accuracy. Wetland boundaries were not flagged because it is an active livestock pasture. Jurisdictional
determinations made during the wetland delineations were based on the criteria set forth in the NHDES
Wetlands Bureau Administrative Rules. Watercourses (e.g., streams) identified during the delineations were
identified based on the definitions in NHDES Certified Administrative Rules Env-Wt. 406 as well as the
technical guidance available from the U.S. Army Corps of Engineers (Corps) on the identification of an
Ordinary High Water Mark (OHWM)? and definition of a tributary as described in the Clean Water Act*. Data
was collected on flow regime, top of bank and OHWM widths, dominant substrates, and evidence of
biological use. GPS data were used to produce the attached Figure 1 (Attachment A). Representative site
photographs and Corps Wetland Determination Forms are provided at the end of the report in Attachments
B and C, respectively.

Stantec also performed a wetland functional assessment of the delineated wetland and stream in
accordance with New Hampshire Wetland Rules (Env-Wt. 311.10). The Wetland Functional Assessment
Worksheet and required wildlife and vegetation list is included in Attachment D.

SITE DESCRIPTION

Stantec surveyed the area within approximately 150 feet of either side of the stream, including
approximately 250 feet upstream and downstream of Martin Road. The survey area is primarily active

' Environmental Laboratory. 1987. Corps of Engineers Wetlands Delineation Manual. Technical Report Y-87-1. U.S.
Army Corps of Engineers Waterways Experiment Station, Vicksburg, MS.

2 U.8. Army Corps of Engineers. 2011. Regional Supplement to the Corps of Engineers Wetland Delineation Manual:
Northcentral and Northeast Region (Version 2.0), ed. J. S. Wakeley, R. W. Lichvar, and C. V. Noble. ERDC/EL
TR-12-1. Vicksburg, MS: U.S. Army Engineer Research and Development Center.

3 U.S. Army Corps of Engineers. 2005. Regulatory Guidance Letter: Ordinary High Water Mark Identification. December
8, 2005. No. 05-05.

4 U.8. Army Corps of Engineers. 2015. 33 Code of Federal Regulations, Part 328, “Waters of the United States”. June
29, 2015.
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livestock pasture and devoid of trees. The upland pasture areas consist of typical field grasses and other
herbaceous vegetation that are browsed by livestock to near ground level.

The U.S. Department of Agriculture Soil Survey of Rockingham County, NH$, has mapped two primary soil
types in this area: Squamscott fine sandy loam (poorly drained) is associated with the areas immediately
around the Piscassic River and Eldridge fine sandy loam (moderately well drained) in the surrounding
pasture areas. and Cohas loam (poorly drained).

WETLAND AND WATERCOURSE DELINEATION RESULTS

Stantec identified two wetlands and cne stream within the survey area. Wetland delineations occurred
outside of the appropriate vernal pool amphibian breeding season (typically April-May), but no features
were identified that might be considered vernal pools based on the New Hampshire Fish and Game
protocols in Identification and Documentation of Vernal Pools in New Hampshire®.

Stream S-01TT is the Piscassic River, a perennial stream that flows northwest to southeast through the
survey area and across Martin Road. The stream turns north outside the survey area and continues to flow
northeast towards Route 101. The streams banks are altered in many locations by the livestock that cross
and wade in the stream. In general, the top of bank is defined by an abrupt break in slope and vegetation.
The stream gradient is relatively flat and the OHWM is essentially the same width as the top of bank
throughout the survey area, approximately 10-15 feet. Areas immediately upstream and downstream of the
existing bridge/road are widest (approximately 20-30 feet) and most heavily impacted by the livestock.
Substrate within the stream channel consists of siltymuck, sand, and some cobbles.

Wetland W-01TTA is a primarily palustrine emergent (PEM)? community located east of Martin Road,
bordering stream S-01TT. Some palustrine scrub-shrub (PSS) areas are present along the edges of the
stream near the eastern edge of the survey area. No trees are present within the wetland, and it is bordered
by upland pasture. Dominant shrubs species along the stream include speckled alder (Alnus incana), pussy
willow (Salix discolor), and broad-leaf meadowsweet ( Spiraea fatifolia). Dominant herbaceous vegetation
includes uptight sedge (Carex stricta), cottongrass bulrush (Scirpus cyperinus), lamp rush (Juncus effusus),
reed canary grass (Phalaris arundinacea), and bluejoint (Calamagrostis canadensis). Hydric soils were
indicated by a dark, mucky surface layer underlain by a layer with a depleted matrix with redoximorphic
concentrations. Hydrology indicators present at the time of the delineation include saturation at the soil
surface, a high water table, and some areas of shallow surface water.

Wetland W-01TTA is designated as a Prime Wetland with an associated 100-foot buffer on the NHDES
Wetlands Permit Planning Tool®. Wetland W-01TTA is a floodplain wetland contiguous to a tier 3 or higher
watercourse and would also be considered a Priority Resource Area (PRA) under Env-Wt. 103.66.

Wetland W-01TTB is a palustrine emergent (PEM) community located west of Martin Road, bordering
stream S-01TT. No trees or shrubs are present within the wetland, and it is bordered by upland pasture.

5 Web Soil Survey, Natural Resources Conservation Service, United States Department of Agriculture. Available at:
http://websoilsurvey.nrcs.usda.gov/ [accessed December 2021].

§ New Hampshire Fish and Game Department. Third Edition, 2016. Identification and Documentation of Vernal Pools in
New Hampshire.

7 Wetland classifications based on: Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of
Wetlands and Deepwater Habitats of the United States. Office of Biological Services, U.S. Fish and Wildlife Service.
FWS/OBS-79/31.

& Wetlands Permit Planning Tool, New Hampshire Department of Environmental Services. Available at:
https://nhdeswppt.unh.edu/Html5Viewer/index.html?viewer=WPPT.gvh [Accessed December 2021]
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Dominant herbaceous vegetation includes uptight sedge (Carex stricta), cottongrass bulrush (Scirpus
cyperinus), lamp rush (Juncus effusus), reed canary grass (Phalaris arundinacea), and bluejoint
(Calamagrostis canadensis). Hydric soils were indicated by a dark, mucky surface layer underlain by a layer
with a depleted matrix with redoximorphic concentrations. Hydrology indicators present at the time of the
delineation include saturation at the soil surface, a high water table, and some areas of shallow surface
water.

Wetland W-01TTB is a floodplain wetland contiguous to a tier 3 or higher watercourse and would be
considered a PRA under Env-Wt. 103.66.

WETLAND FUNCTIONAL ASSESSMENT

On December 3, 2021, Stantec performed a wetland functional assessment at wetland W-01TTA, wetland
WO1TTB, and stream S-01TT to support future NHDES permit applications for the replacement road
crossing.

Wetland and stream functions and values were evaluated through direct field observation and a review of
existing public data resources following the Corps Highway Methodology Workbook Supplement® and the
New Hampshire Method for evaluating the Ecological Integrity of the wetland and stream (RSA 482-A:2,
XI). The Wetland Functional Assessment Worksheet and required wildlife and vegetation list is included in
Attachment D. The required wetland delineation plans, and photographs are included in Attachments A and
B, respectively. Flood storage, groundwater recharge, nutrient trapping/retention & transformation,
sediment trapping, and shoreline anchoring were determined to be the principal functions of wetlands W-
01TTA and W-01TTB and stream S-01TT.

Please contact me if you have any questions about the information contained in this report.

Regards,

-~

PWS, NHCWS #283, CPESC
Project Scientist
Phone: 207 504 7231
thomas.tetreau@stantec.com

Attachment. Attachment A - Figure 1
Attachment B - Representative Photographs
Attachment C — Corps Wetland Determination Data Forms
Attachment D — Wetland Functional Assessment

2 U.S. Ammy Corps of Engineers. 1999. The Highway Methodology Workbook Supplement, Wetland Functions
and Values: A Descriptive Approach. U.S. Army Corps of Engineers. New England Division. 32pp. NAEEP-
360-1-30a.
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ATTACHMENT A - FIGURE 1
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ATTACHMENT B — REPRESENTATIVE PHOTOGRAPHS
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Photo 1: View downstream (southeast) of stream S-01TT, Piscassic River, from Martin Road. Stantec,
December 3, 2021.

Photo 2: View upstream (northwest) of stream S-01TT, Piscassic River, from Martin Road. Stantec,
December 3, 2021.
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Photo 3: Wetland W-01TTA on the north side of stream S-01TT. Stantec, December 3, 2021.

Photo 4: Upper, northwestern portion of wetland W-01TTB. Stantec, December 3, 2021.
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Photo 5: View downstream along stream S-01TT and wetland W-01TTB (southeast), back towards the
Martin Road bridge. Stantec, December 3, 2021.

Photo 6: View upstream along stream S-01TT and wetland W-01TTA (northwest), towards the Martin Road
bridge. Stantec, December 3, 2021,
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Photo 7: View south over the Martin Road bridge.
Stantec, December 3, 2021.

Photo 8: Upstream (west) side of the Martin Road Bridge. Stantec, December 3, 2021.
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ATTACHMENT C — CORPS WETLAND DETERMINATION DATA FORMS
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WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region

Project/Site: Martin Road Bridge City/County: Fremont/Rockingham Sampling Date: 12/3/2021
Applicant/Owner: Town of Fremont, NH State: NH Sampling Point: Upland
Investigator(s): Tom Tetreau Section, Township, Range:

Landform (hillslope, terrace,etc.): Floodplain ~ Local relief {concave, convex, none): Convex Slope(%) 1-2
Subregion (LRR or MLRA): LRR R Lat: 43.016485 long: -71.085334  Datum: NAD83

Soil Map Unit Name: - ~ NwiClassification: UPL

Are climatic / hyrologic conditions on the site typical for this time of year? Yes _X No _(if no, explain in Remarks.)

Are Vegetation X , Soil , or Hydrology _significantly disturbed? Are "Normal Circumstances” present? Yes No X
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 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: (Expla'm alternative procedures here or in a separate report.)

Vegetation browsed very short by livestock.

HYDROLOGY
We_tland 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)

| HighWater 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 in Aerial Imagery (C9)
_____ Drift Deposits (B3) ____Presence of Reduced Iron (C4) ____ Stunted or Stressed Plants (D1) ‘
____ Algal Mat or Crust (B4) ___ RecentlIron Reductionin Tilled Soils (C6) ~_ Geomorphic Position (D2) |
_____lron Deposits (85) _____Thin Muck Surface (C7) ____ Shallow Aquitard {D3)
_____Inundation Visible on Aerial Imagery (B7) _ Other (Explain in Remarks) _____Microtopographic Relief (D4)
____ Sparsley Vegetated Concave Surface (B8) _____FAC-Neutral Test (DS)
Surface Water Present? Yes___ No X Depth (inches)
Water Table Present? Yes ~ No X Depth (inches) Wetland Hydrology Present? Yes____ No X
Saturation Present? Yes ~ No X Depth (inches)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

Form adapted from US Army Corp of Engineers - Northcentral and Northeast Region - Wetlands Determintation Form - version 2.0 elD:20220104142808
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VEGETATION - Use scientific names of plants

Tree Stratum
|

Sampling Point: Upland-W-01TTA

Absolute Dominant Indicator
(Plot Size: 30'radius ) 9% Cover Species?  Status

|
Shrub Stratum

| Herb Stratum

|
Acer saccharum
_Hieracium greenii
Trifolium pratense

= Total Cover

Absolute Dominant Indicator

(Plot Size: 15'radius ) % Cover Species?  Status

= Total Cover

Absolute Dominant Indicator

Woody Vine Stratum

(Plot Size: S'radius ) % Cover Species?  Status
- 95 X FACU
10 FACU
5 FACU
110 =Total Cover

Absolute Dominant Indicator
(Plot Size: 30'radius ) % Cover Species?  Status

= Total Cover

Dominance Test Worksheet:
Number of Dominant Species

That Are OBL, FACW, or FAC: 0 (A)
Total Number of Dominant
Species Across All Strata: 1 (B)
Percent of Dominant Species
That Are OBL, FACW,or FAC: 0%  (A/B)
Prevalence Index Worksheet:
OBL species 0 x1 0
FACW species 0 x2 0 -
FAC species 0 x3 _ 0
FACU species _ 110 x4 440
UPL species 0 x5 0
Column Totals 110 (A) 440 (B)
Prevalence Index = B/A = 4

Hydrophytic Vegetation Indicators:

1- Rapid Test For Hydrophytic Vegetation

2- Dominance Test is > 50%

3- Prevalence Index is =< 3.0
4- Morphological Adaptations

5- Problematic Hydrophytic Vegetation

Definitions of Vegetation Strata:

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

Sapling/Shrub- Woody plants less than 3 in. DBH and
greater than or equal to 3.28ft (1m) tall,

Herb- All herbaceous (non-woody) plants, regardiess of
size, and woody plants less than 3.28ft tall.

Woody Vines- All woody vines greater than 3.28ft in
height.

Hydrophytic
Vegetation
Present? Yes No X

hydrology.

Remarks: (Include photo numbers here or on a separate sheet.)
Dominated by unidentifiable grasses due to livestock browsing. Assumed FACU due to landscape position and lack of

Exhibit D
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SOIL
Depth Matrix
| {inches  Color %
‘ 0-6  10YR 3/3 100
6-10 10YR 4/4 100

Hydric Soil Indicators:

__ Histosol (A1)

__ Histic Epipedon (A2)

__ Black Histic (A3)

___ Hydrogen Sulfide (A4)
Stratified Layers (A5)

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (54)

Sandy Redox (S5)

| Stripped Matrix (S6)

Dark Surface (57)

Restrictive Layer (if observed):

Sampling Point: Upland-W-01TTA

Redox Features

Color %

Type: Dense

Depth (inches): ;3

Remarks:

Form adapted from US Army Corp of Engineers - Northcentral and Northeast Region - Wetlands Determintation Form - version 2.0

Type Loc

Texture

Remarks

Sandy Loam

Sandy Loam

Polyvalue Below Surface (B15)
Thin Dark Surface (S9)

Loamy Mucky Mineral (F1)
Loamy Gleyed Matric (F2)
Depleted Matrix (F3)

Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)

Indicators for Problematic Soils:

_ 2cmMuck (A10)

___ Coast Prarie Redox (A16)

____5cm Mucky Peat or Peat (S3)

_Dark Surface (S7)

___ Polyvalue Below Surface (58)
Thin Dark Surface (S9)

____lron-Manganese Masses (F12)

___ Piedmont Floodplain Soils (F19)

____Mesic Spodic (TAG)

___ Red Parent Material (F21)

_ Very Shallow Dark Surface (TF12)

~___ Other (Explain in Remarks)

No X

Yes

Hydric Soil Present?

Exhibit D
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WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region
Project/Site: Martin Road Bridge City/County: Fremont/Rockingham Sampling Date: 12/3/2021
Applicant/Owner: Town of Fremont, NH State: NH Sampling Point: Wetland

Investigator(s): Tom Tetreau Section, Township, Range:

Landform (hillslope, terrace,etc.): Floodplain Local relief (concave, convex, none): Linear Slope (%) 0-1 _
Subregion (LRR or MLRA): LRRR Lat: 43.016596 Long: -71.085230 Datum: NAD83

Soil Map Unit Name: NWI Classification: PEM

Are climatic / hyrologic conditions on the site typical for this time of year? Yes X No _(if no, explain in Remarks.)

Are Vegetation X , Soil , or Hydrology significantly disturbed? Are "Normal Circumstances” present? Yes No X
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 | 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: W-01TTA

Remarks: (Explain alternative procedures here or in a separate report.)
Vegetation continually browsed by livestock.

HYDROLOGY

| Wetland Hydrology Indicators:

__ 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)

Sparsley Vegetated Concave Surface (B8)

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

X Water-Stained Leaves (B9)

_____ Aquatic Fauna (B13)

____Marl Deposits (B15)

_____Hydrogen Sulfide Odor (C1)

____ Oxidized Rhizospheres on Living Roots (C3)
Presence of Reduced Iron (C4)

____Recent Iron Reduction in Tilled Soils (C6)

_____Thin Muck Surface (C7)

_____ Other (Explain in Remarks)

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

No
Yes X No

Depth (inches) 1
Depth (inches) 4
Depth (inches) 0

Wetland Hydrology Present?

Secondary Indicators (minimum of two required)

____ Surface Soil Cracks (B&)

____ Drainage Patterns (B10)
~_Moss Trim Lines (B16)

____ Dry-Season Water Table (C2)
____ Crayfish Burrows (C8)
___Saturation Visible in Aerial Imagery (C9)
_____ Stunted or Stressed Plants (D1)
____ Geomorphic Position (D2)
_____ Shallow Aquitard (D3)
_____Microtopographic Relief (D4)
__ FAC-Neutral Test (D5)

Yes X

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: Wetland-W-01TTA

Absolute Dominant Indicator Dominance Test Worksheet:
ize: 30'radi ies?
Tree Stratum (Plot Size: radius ) 9% Cover Species Status Number of Dominant Species
That Are OBL, FACW, or FAC: 3 (A)
= Total Cover Total Number of Dominant
Species Across All Strata: 3 (B)
Percent of Dominant Species
That Are OBL, FACW, or FAC:  100% (A/B)
Prevalence Index Worksheet:
] . OBL species 110 x1 110
Absolute Dominant Indicator
Shrub Stratum (Plot Size: 15'radius ) % Cover Species?  Status FACWspecies 0  x2 0
- FAC species 0 x3 o
= Total Cover FACUspecies 0 x4 0
UPL species 0 x5 0
| Column Totals 110 (M) 110 (B)
| Prevalence Index = B/A = 1
|
| Hydrophytic Vegetation Indicators:
| Absolute Dominant Indicator X 1- Rapid Test For Hydrophytic Vegetation
Plot Size: 5'radi ies?
Herb Stratum (Plot Size radius ) % Cover Species Status X  2- Dominance Test is > 50%
‘ Scirpus cyperinus 60 X OBL 9 2p | Index Is =< 3.0
| Juncus effusus - 25 X oL |~ @ rrevalenceindexis =< 3.
Calamagrostis canadensis 25 X OBL 4- Morphological Adaptations
: _ 110  =Total Cover 5- Problematic Hydrophytic Vegetation
|
' Definitions of Vegetation Strata:
Tree- Woody plants 3 in. (7.6cm) or more in diameter at
breast height (DBH), regardless of height.
Sapling/Shrub- Woody plants less than 3 in. DBH and
greater than or equal to 3.28ft (1m) tall.
Herb- All herbaceous (non-woody) plants, regardless of
size, and woody plants less than 3.28ft tall.
Absolute Dominant Indicator
Woody Vine Stratum (Plot Size: 30'radius ) % Cover Species?  Status Woody Vines- All woody vines greater than 3.28ft in
height.
= Total Cover Hydrophytic
Vegetation
Present? Yes X No
Remarks: (Include photo numbers here or on a separate sheet.)
Some unidentifiable grasses due to browsing.

Form adapted from US Army Corp of Engineers - Northcentral and Northeast Region - Wetlands Determintation Form - version 2.0
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Sampling Point: Wetland-W-01TTA

soiL -
Depth Matrix
(inches  Color % Color %
0-4 10YR 2/2 100
‘ 4-8 10YR 4/2 95 10YR 4/6 5
814 10YR 5/2 95 10YR 4/6 5
14-20 10YR 5/1 95 10YR 4/6 5

Hydric Soil Indicators:
‘ ___Histosol (A1)
____ Histic Epipedon (A2)
____ Black Histic (A3)
___ Hydrogen Sulfide (A4)
Stratified Layers (A5)

Depleted Below Dark Surface (A11)

~ Thick Dark Surface (A12)
____Sandy Mucky Mineral (S1)
_ Sandy Gleyed Matrix (S4)
_ X Sandy Redox (S5)

____ Stripped Matrix {S6)

Dark Surface (57)

.

Redox Features

Type Loc Texture Remarks
Loam
C M Fine Sandy Loam
C M Fine Sandy Loam
C M Sand

Polyvalue Below Surface (B15)
Thin Dark Surface (S9)

Loamy Mucky Mineral (F1)
Loamy Gleyed Matric (F2)
Depleted Matrix (F3)

Redox Dark Surface (F6)
Depleted Dark Surface (F7)

Redox Depressions (F8)

Restrictive Layer (if observed):

Type:
Depth (inches):

Remarks:

Form adapted from US Army Corp of Engineers - Northcentral and Northeast Region - Wetlands Determintation Form - version 2.0

indicators for Probiematic Soils:
_ 2cm Muck (A10)

___ Coast Prarie Redox (A16)
__ 5cm Mucky Peat or Peat (S3)
___ Dark surface (57)

___ Polyvalue Below Surface (S8)
____Thin Dark Surface (S9)
____lron-Manganese Masses (F12)
____ Piedmont Floodplain Soils (F19)
____Mesic Spodic (TA6)

____ Red Parent Material (F21)

____ Very Shallow Dark Surface (TF12)

Other (Explain in Remarks)

X

Hydric Soil Present?  Yes No
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WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region

Project/Site: Martin Road Bridge City/County: Fremont/Rockingham Sampling Date: 12/3/2021
Applicant/Owner: Town of Fremont, NH __ State: NH Sampling Point: Upland
Investigator(s): Tom Tetreau Section, Township, Range:

Landform (hillslope, terrace,etc.): Floodplain Local relief (concave, convex, none): Convex Slope (%) 1-2
Subregion (LRR or MLRA): LRRR Lat: 43.017379 long: -71.086015 Datum: NADS3 ]
Soil Map Unit Name: NWI (_Zlassification: UPL

Are climatic / hyrologic conditions on the site typical for this time of year? Yes _X No _(if no, explain in Remarks.)

Are Vegetation X , Soil , or Hydrology significantly disturbed? Are "Normal Circumstances" present? Yes No X
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 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 orin a separate report.)
Vegetation browsed very short by livestock.

HYDROLOGY
: Wetland Hy;ology Indicators: Secondary Indicators (minimum of two require;"
| 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)
_____ HighWater 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 in Aerial Imagery (C9)
_____ Drift Deposits {B3) ~ Presence of Reduced Iron {C4) ____ Stunted or Stressed Plants (D1}
____ Algal Mat or Crust (B4) _____RecentlIron Reductioniin Tilled Soils (C6) ~ Geomorphic Position (D2)
____lron Deposits {BS) _____Thin Muck Surface (C7) _____ Shallow Aquitard (D3)
_____Inundation Visible on Aerial Imagery (87) ___ Other (Explain in Remarks) _____ Microtopographic Relief (D4)
_____ Sparsley Vegetated Concave Surface (B8) __ FAC-Neutral Test (D5)
Surface Water Present? Yes____ No X Depth (inches)
Woater Table Present? Ys ~ No X Depth (inches) Wetland Hydrology Present? Yes ~ No X

Saturation Present? Yes No X Depth (inches)

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

' Rem_arks:

Exhibit D
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VEGETATION - Use scientific names of plants

Absolute Dominant Indicator

Tree Stratum (Plot Size: 30O'radius ) % Cover Species?  Status
| = Total Cover
Absolute Dominant Indicator
Shrub Stratum (Plot Size: 15'radius } % Cover Species?  Status
= Total Cover
Absolute Dominant Indicator
Herb Stratum (Plot Size: S'radius ) % Cover Species? Status
Acer saccharum 95 X FACU
Hieracium greenii 10 FACU
Trifolium pratense 5 FACU
110 = Total Cover
Absolute Dominant Indicator
Woody Vine Stratum (Plot Size: 30'Tadius ) % Cover Species?  Status
= Total Cover

~_ Sampling Point: Upland-W-01TT8
Dominance Test Worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC: 0 (A)

Total Number of Dominant
Species Across All Strata: 1 (B)

Percent of Dominant Species

That Are OBL, FACW, or FAC: 0%  (A/B)
Prevalence Index Worksheet:
OBL species 0 x1 0
FACW species 0 x2 0
FAC species 0 x3 0
FACU species 110 x4 440
UPL species 0] x5 0
Column Totals 110 (A) 440 (B)
Prevalence Index = B/A = 4

Hydrophytic Vegetation Indicators:

1- Rapid Test For Hydrophytic Vegetation

2- Dominance Test is > 50%

3- Prevalence Index is =< 3.0

4- Morphological Adaptations
5- Problematic Hydrophytic Vegetation

Definitions of Vegetation Strata:

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

Sapling/Shrub- Woody plants less than 3 in. DBH and
greater than or equal to 3.28ft (1m) tall.

Herb- All herbaceous (non-woody) plants, regardless of
size, and woody plants less than 3.28ft tall.

Woody Vines- All woody vines greater than 3.28ft in
height.

Hydrophytic
Vegetation
Present? Yes No X

Remarks: (Include photo numbers here or on a separate sheet.}
Dominated by unidentifiable grasses due to livestock browsing. Assumed FACU due to landscape position and lack of

hydrology.

Form adapted from US Army Corp of Engineers - Northcentral and Northeast Region - Wetlands Determintation Form - version 2.0

Exhibit D
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Sampling Point: Upland-W-01TTB

SoiL B
Depth Matrix B Redox Features
(inches  Color % Color % Type Loc Texture
0-6 10YR 3/3 100 Sandy Loam
6-10 10YR 4/4 100 Sandy Loam

Hydric Soil Indicators:
_Histosol (A1)

____ Histic Epipedon (A2)
_ Black Histic (A3)

__ Hydrogen Sulfide (A4)
__ Stratified Layers (A5)

Depleted Below Dark Surface (A11)

_ Thick Dark Surface (A12)
~ Sandy Mucky Mineral (1)
___ Sandy Gleyed Matrix (S4)
____ Sandy Redox (S5)

__ Stripped Matrix (S6)

Dark Surface {S7)

Restrictive Layer (if observed):

Type: Dense
Depth (inches): 16

Remarks:

Form adapted from US Army Corp of Engineers - Northcentral and Northeast Region - Wetlands Determintation Form - version 2.0

____ Polyvalue Below Surface (B15)
. Thin Dark Surface (S9)

____ Loamy Mucky Mineral (F1)
___ Loamy Gleyed Matric (F2)

~ Depleted Matrix (F3)

__ Redox Dark Surface (F6)

Depleted Dark Surface (F7)
Redox Depressions (F8)

Remarks

Indicators for Problematic Soils:

_ 2cm Muck (A10)

Coast Prarie Redox (A16)
____ 5cm Mucky Peat or Peat (S3)
__ Dark Surface (S7)

____ Polyvalue Below Surface (S8)
Thin Dark Surface (S9)
Iron-Manganese Masses (F12)

~ Piedmont Floodplain Soils (F19)

___ Mesic Spodic (TA6)

____ Red Parent Material (F21)

__Very Shallow Dark Surface (TF12)

Other (Explain in Remarks)

Hydric Soil Present?  Yes No X

Exhibit D

elD:20220104142808



WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region

Project/Site: Martin Road Bridge
Applicant/Owner: Town of Fremont, NH

City/County: Fremont/Rockingham

Sampling Date: 12/3/2021

State: NH Sampling Point: Wetland

Investigator(s): Tom Tetreau
Landform (hillslope, terrace,etc.):
Subregion (LRR or MLRA): LRRR
Soil Map Unit Name:

Floodplain

Section, Township, Range:
Local relief {concave, convex, none): Linear
Long: -71.086025

_ Lat: 43.017341

__ Slope (%) 0- 0_
Datum: NADS3
PEM

NWI Classification:

Are climatic / hyrologic conditions on the site typical for this time of year? Yes X No (if no, explain in Remarks.)
Are Vegetation X , Soil , or Hydrology significantly disturbed? Are "Normal Circumstances" present? Yes No X
Are Vegetation , Soil , or Hydrology naturalily 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
Hydric Soil Present? Yes
Wetland Hydrology Present?  Yes

X No Is the Sampled Area
X No within a Wetland? Yes X No
X No if yes, optional Wetland Site ID: W-01TTB

RemarksT(Eprain alternative procedures here or in a separate report.)

Vegetation browsed by livestock.

|

HYDROLOGY
Wetland Hydrology Indicators:

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

____ 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)

_____lron Deposits (85)

_____Inundation Visible on Aerial Imagery (B7)
_____ Sparsley Vegetated Concave Surface (B8)

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

No
X No

____ Water-Stained Leaves (B9)

____Aquatic Fauna (B13)

____ Marl Deposits (B15)

_____Hydrogen Sulfide Odor (C1)

____ Oxidized Rhizospheres on Living Roots {c3)
Presence of Reduced Iron (C4)

~_Recent Iron Reduction in Tilled Soils (C6)

_____ Thin Muck Surface (C7)

Other (Explain in Remarks)

Depth (inches)
Depth (inches) 4
Depth (inches) 0 i

Wetland Hydrology Present?

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)

____Saturation Visible in Aerial Imagery (C9)
____Stunted or Stressed Plants (D1)
_____Geomorphic Position (D2)

_____ Shallow Aquitard (D3)

_____ Microtopographic Relief (D4)

__ FAC-Neutral Test (D5)

Yes X

No

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

Remarks:

ExhibitD |
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VEGETATION - Use scientific names of plants

Tree Stratum

Sampling Point: Wetland-W-01TTB

Absolute Dominant Indicator
(Plot Size: 30'radius ) 9% Cover Species?  Status
= Total Cover

Dominance Test Worksheet:

Number of Dominant Species

That Are OBL, FACW, or FAC: 3 (A)

Total Number of Dominant

Species Across All Strata: 3 (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

100% (A/B)

Prevalence Index Worksheet:

. ) OBL species 65 x1 65
Absolute Dominant Indicator
Shrub Stratum (Plot Size: 1S'radius ) % Cover Species?  Status FACW species 40 x2 80
FAC species 0 x3 0o
= Total Cover FACU species 0 x4 0
UPL species 0 x5 0
Column Totals 105 (A) 145 (B)
Prevalence Index =B/A = 1.38
Hydrophytic Vegetation Indicators:
Absolute Dominant Indicator X 1- Rapid Test For Hydrophytic Vegetation
‘ Plot Size: 5'radi % cies? Sta ) .
Herb Stratum {Plot Size ius ) % Cover Species tus X 2-Dominance Test is > 50%
Phalaris arundinacea a0 X FACW 2 3-Preval Index is =< 3.0
Scirpus cyperinus 40 X OBL _ X 35-Prevalence Index is =< 3.
Juncus effusus 25 X OBL 4- Morphological Adaptations
105 =Total Cover 5- Problematic Hydrophytic Vegetation
Definitions of Vegetation Strata:
Tree- Woody plants 3 in. (7.6cm) or more in diameter at
breast height (DBH), regardless of height.
Sapling/Shrub- Woody plants less than 3 in. DBH and
greater than or equal to 3.28ft (1m) tall.
Herb- All herbaceous (non-woody) plants, regardless of
size, and woody plants less than 3.28ft tall.
Absolute Dominant Indicator
Woody Vine Stratum (Plot Size: 30'radius ) % Cover Species?  Status Woody Vines- All woody vines greater than 3.28ft in
height.
= Total Cover Hydrophytic
Vegetation
Present? Yes X No
Remarks: (Include photo numbers here or on a separate sheet.)
Exhibit D
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SOIL - Sampling Point: Wetland-W-01TTB
| Depth Matrix Redox Features S
(inches  Color % Color % Type Loc Texture Remarks
| 0-4 10YR 2/2 100 Loam
4-12 10YR 4/2 95 10YR 4/6 5 M Fine Sandy Loam
12-18 10YR 5/2 95 10YR 4/6 S C M Fine Sandy Loam
| 1820 10YR5/1 95 10YR4/6 5 C M Sand

i Hydric Soil Indicators:
__Histosol (A1)
____Histic Epipedon (A2)

‘ __ Black Histic (A3)
____ Hydrogen Sulfide (A4)
____ Stratified Layers (A5)
_ Depleted Below Dark Surface (A11)
___ Thick Dark Surface (A12)
____Sandy Mucky Mineral (S1)
____ Sandy Gleyed Matrix (S4)
X Sandy Redox (S5)
_ Stripped Matrix (S6)
___ Dark Surface (57)

Restrictive Layer (if observed):

‘ Type:

Depth (inches):
|

____ Polyvalue Below Surface (B15)
~__Thin Dark Surface (59)

___ Loamy Mucky Mineral (F1)
__ Loamy Gleyed Matric (F2)

_ X Depleted Matrix (F3)

___ Redox Dark Surface (F6)

____ Depleted Dark Surface (F7)
___ Redox Depressions (F8)

Indicators for Problematic Soils:
2 cm Muck (A10)
Coast Prarie Redox (A16)

____5cm Mucky Peat or Peat (S3)
__ DarkSurface (57)
~Polyvalue Below Surface (S8)
____Thin Dark Surface (S9)
____lron-Manganese Masses (F12)
___Piedmont Floodplain Soils (F19)
____ Mesic Spodic (TA6)

____Red Parent Material (F21)

Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

‘ Remarks:

Form adapted from US Army Corp of Engineers - Northcentral and Northeast Region - Wetlands Determintation Form - version 2.0

Yes X

No

Hydric Soil Present?

Exhibit D
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July 19, 2022
Heidi Carlson, Town Administrator
Attachment

Reference: Wetland and Watercourse Delineation and Wetland Functional Assessment, Piscassic River, Martin Road, Shelbume, New
Hampshire

ATTACHMENT D — WETLAND FUNCTIONAL ASSESSMENT

Exhibit D



NHDES-W-06-049

WETLANDS FUNCTIONAL ASSESSMENT
& N GepaRmanT OF WORKSHEET

Environmental .
__n__ Services 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.1.: Town of Fremont, NH

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 fand 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: Livestock Pasture

CONTIGUOUS UNDEVELOPED BUFFER ZONE PRESENT? [_] Yes No

DISTANCE TO NEAREST ROADWAY OR OTHER DEVELOPMENT (in feet): 10

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: Tom Tetreau, NHCWS #283

DATE(S) OF SITE VISIT(S): 12/3/21 .| DELINEATION PER ENV-WT 406 COMPLETED? [X] Yes [ No
CONFIRM THAT THE EVALUATION IS BASED ON:
X office and

Field examination.

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

Exhibit D
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
2020-05 Page 1 of 6



NHDES-W-06-049

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

WETLAND ID: W-01TTA

LOCATION: (LAT/ LONG) 43.016860°/-71.085482°

WETLAND AREA: 1+ acres

DOMINANT WETLAND SYSTEMS PRESENT: emergent,
scrub-shrub

HOW MANY TRIBUTARIES CONTRIBUTE TO THE WETLAND?
1

COWARDIN CLASS:
PEM, PSS

IS THE WETLAND A SEPARATE HYDRAULIC SYSTEM?

|:| Yes [X] No
if not, where does the wetland lie in the drainage basin?

Lower portion of drainage basin with approximately 4
acres of drainage basin above the existing road crossing.

IS THE WETLAND PART OF:
] A wildlife corridor or [_] A habitat island?

IS THE WETLAND HUMAN-MADE?

r__l Yes |Z| No

IS THE WETLAND IN A 100-YEAR FLOODPLAIN?

Yes D No

ARE VERNAL POOLS PRESENT?
D Yes No (If yes, complete the Vernal Pool Table)

ARE ANY WETLANDS PART OF A STREAM OR OPEN-WATER
sysTEM? [X] Yes [ No

ARE ANY PUBLIC OR PRIVATE WELLS DOWNSTREAM/
DOWNGRADIENT? [_] Yes [X] No

PROPOSED WETLAND IMPACT TYPE: potential fill
associated with bridge replacement

PROPOSED WETLAND IMPACT AREA: TBD

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

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

W e N R WN R

[ T G T
w N = o

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:

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)

Sediment Trapping (from USACE Highway Methodology: Sediment /Toxicant Retention)
Shoreline Anchoring (from USACE Highway Methodology: Sediment/Shoreline Stabilization)
Uniqueness/Heritage (from USACE Highway Methodology)

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”.

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

Exhibit D

NHDES Wetlands Bureau, 29 Hazen Drive, PO Box 95, Concord, NH 03302-0095
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2020-05

Page 2 of 6



NHDES-W-06-049

“Important Notes” are to include characteristics the evaluator used to determine the principal function and value of

the wetland.
PRINCIPAL
BiLI Al
FUNCTIONS/ |SUITABILITY HATIONALE FUNCTION/VALUE? IMPORTANT NOTES
VALUES (Y/N) (Reference #) (Y/N)
Moderate ecological integrity;
adjacent to road way and impacted
Yes - . [Jves by livestock. Performs several
1 [InNo eeplopiEalintpubdaminkilietind ) functions and values and associated
with perennial stream, but not an
uncommon wetland type.
I:] Yes l:] Yes :
2 No NA No No public access.
No fish or shellfish oberserved but
the perennial stream may provide
3 Yes 4.14.16. 17 [ ves some habitat. Water quality likely
[Ino P IZ No impacted by surrounding livestock
pasture. Limited shading due to
overall lack of trees and shrubs.
) The wetland is located in a flat
|Z Yes E Yes pasture area and associated with a
4 CIno 246113:8,9,40, 112,416 [INo perennial stream. Within the 100-
year floodplain.
: The wetland contains sandy soils
B4 ves X ves
5 2,4,6,7,15 with evidence of a high water table.
|:| No |:| No
Associated with a perennial stream.
6 I:I Yes NA I:] Yes No rare species observed. Impacted
No <] No by active livestock pasture.
Surrounding livestock pasutre
IZI Yes ] Ves provides signficant source of
7 1,3,4,57,9,10,11, 14 nutrients that could enter and
[Ino CIno
potentially be removed within the
wetland.
Livestock have altered the
vegetation and browse on
8 L] es 4 N vegetation that would otherwise be
< No No
available to wildlife. Birds and deer
may utilize the area occasionally.
[ Yes [ ves The': wetland c:f\n be seen from. a
9 No 2 No public road but is part of an active,
- - private livestock pasture.
Active livestock pasture provides a
IX] ves <] Yes source of toxicants and sediments.
10 D No 1,2,3,4,5,7,8,610,11, 12, 14, 15, 16 D No The wetland can trap these items in
runoff water and protect the
assaciated perennial stream.

2020-05

Irm@des.nh.gov or (603) 271-2147
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NHDES-W-06-049

The wetland helps stabilize the
k of th i
X Yes Yes streamb.an of the a§soaated
11 D No 1,3,4,7,9,15 D No perennial stream. Livestock
crossings of the stream and wetland
create erosion.
12 |:| Yes NA [] Yes Not a unique wetland class. Located
X no IZ No on active, private pastureland.
13 [ ves iR [Jves No public access. Located behind
X no No fence of active, private pastureland.
The fenced pastureland prevents
some mammal use, but birds and
Yes [ ves insects likely utilize the wetland.
14 CIno 4i6n8517,209 No Mostly devoid of fruit producing
shrubs, but seed sources are
present.

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 Identifying 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
POOLID Ol;:I-ErIE\(/SE)D INDICATORS INDICATORS HtED'tR‘gEI-ElF:I) (;D IMPORTANT NOTES
NUMBER PRESENT (LIST) PRESENT (LIST)

1

2

3

Exhibit D
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 6 - STREAM RESOURCES SUMMARY

DESCRIPTION OF STREAM: Perennial, Piscassic River STREAM TYPE (ROSGEN): E
HAVE FISHERIES BEEN DOCUMENTED? DOES THE STREAM SYSTEM APPEAR STABLE?
DYes No Yes I:INo

OTHER KEY ON-SITE FUNCTIONS OF NOTE: The stream flows through an active livestock pasture.

number are defined in Section 4.

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

PRINCIPAL
R o e LT RATIONALE FUNCTION/VALUE? IMPORTANT NOTES
VALUES (Y/N) (V/N)
Moderate ecological integrity;
adjacent to road way and
i . . impacted by livestock and
Yes Ecological Integrity from NH ] Yes = .
1 D No Method No existing bridge/road
- impoundment. Performs several
functions and values but is not
an uncommon stream system.
[] ves [ Yes .
2 No NA IZ No No public access.
No fish or shellfish oberserved
but the perennial stream may
= provide some habitat. Water
3 Lis 4,14, 16, 17 % :ﬁ: quality likely impacted by
surrounding livestock pasture.
Limited shading due to overall
lack of trees and shrubs.
The perennial stream is located
%
4 Lis 5,6,7,8,9,10,13,16 % :'ZS in a flat pasture area within the
100-year floodplain.
The surrounding wetland
s Yes 2 %6 705 X Yes contains sandy soils with
[Ino P S [Ino evidence of a high water table.
Sandy substrate observed.
No rare species observed.
6 % Lis NA % :ﬁ: Impacted by active livestock
pasture.
Irm@des.nh.gov or (603) 271-2147 Exhibit D
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NHDES-W-06-049

7 |Z| Yes
[Jno

1,3,457,9,10,11, 14

Yes
I_—_l No

Surrounding livestock pasutre
provides signficant source of
nutrients that could enter and
potentially be removed by the
wetland surrounding the stream.

8 I:] Yes

D Yes

Livestock have altered the
vegetation and browse on
vegetation that would otherwise

10 B o

16

No No be available to wildlife. Birds and
deer may utilize the area
occasionally.
|:| Yes [ ves The st‘ream can bc.e seen from a
9 No 2 No public road but is part of an
active, private livestock pasture.
Active livestock pasture provides
a source of toxicants and
Yes | 1,2,3,4,5,7,8,10, 11, 12, 14, 15, I ves sediments. The surrounding

Cno

wetland can trap these items in
runoff water and protect the
perennial stream.

X Yes
11 Clne

1,3,470915

I ves
[CIno

The surrounding wetland helps
stabilize the streambank.
Livestock crossings of the stream
and wetland create erosion.

[ Yes

D Yes

Not a unique stream system.

12 S NA Located on active, private
No b No pastureland.
[ ves [ Ves No public access. Located behind
13 = NA fence of active, private
No |Z| No

pastureland.

|:| Yes
14 [ No

4,6,8,17,19

]:] Yes
LI no

The fenced pastureland prevents
some mammal use, but birds
and insects likely utilize the
surrounding wetland. Mostly
devoid of fruit producing shrubs,
but seed sources are present.

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

E Wildlife and vegetation diversity/abundance list.

[X] Photograph of wetland.

[X] 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.
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NHDES-W-06-049

WETLANDS FUNCTIONAL ASSESSMENT
DRPARTMENT OF WORKSHEET

Environmental .
Services 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.L.: Town of Fremont, NH

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, hydroiogy,
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: Livestock Pasture

CONTIGUOUS UNDEVELOPED BUFFER ZONE PRESENT? D Yes No

DISTANCE TO NEAREST ROADWAY OR OTHER DEVELOPMENT (in feet): 10

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: Tom Tetreau, NHCWS #283

DATE(S) OF SITE VISIT(S): 12/3/21 DELINEATION PER ENV-WT 406 COMPLETED? [X] Yes [ | No
CONFIRM THAT THE EVALUATION IS BASED ON:
X office and

[X] Field examination.

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

Exhibit D
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www.des.nh.gov
2020-05 Page 1 of6



NHDES-W-06-049

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

WETLAND ID: W-01TT8B

LOCATION: (LAT/ LONG) 43.017028°/-71.085795°

WETLAND AREA: Approx. 0.3 acres

DOMINANT WETLAND SYSTEMS PRESENT: emergent

HOW MANY TRIBUTARIES CONTRIBUTE TO THE WETLAND?
1

COWARDIN CLASS:
PEM, PSS

IS THE WETLAND A SEPARATE HYDRAULIC SYSTEM?

[Jyes [XINo
if not, where does the wetland lie in the drainage basin?

Lower portion of drainage basin with approximately 4
acres of drainage basin above the existing road crossing.

IS THE WETLAND PART OF:
] A wildlife corridor or [_] A habitat island?

IS THE WETLAND HUMAN-MADE?

DYes No

IS THE WETLAND IN A 100-YEAR FLOODPLAIN?

|ZYes Cino

ARE VERNAL POOLS PRESENT?
[ Yes No (If yes, complete the Vernal Pool Table)

ARE ANY WETLANDS PART OF A STREAM OR OPEN-WATER
SYSTEM? [X] Yes [] No

ARE ANY PUBLIC OR PRIVATE WELLS DOWNSTREAM/
DOWNGRADIENT? [_] Yes [X] No

PROPOSED WETLAND IMPACT TYPE: potential fill
associated with bridge replacement

PROPOSED WETLAND IMPACT AREA: TBD

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

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

W e NN R WN

=R B
w N R o

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:

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)

Sediment Trapping (from USACE Highway Methodology: Sediment /Toxicant Retention)
Shoreline Anchoring (from USACE Highway Methodology: Sediment/Shoreline Stabilization)
Uniqueness/Heritage (from USACE Highway Methodology)

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”.

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

Exhibit D

NHDES Wetlands Bureau, 29 Hazen Drive, PO Box 95, Concord, NH 03302-0095
www.des.nh.gov

2020-05

Page 2 of 6



NHDES-W-06-049

“Important Notes” are to include characteristics the evaluator used to determine the principal function and value of

the wetland.
PRINCIPAL
FUNCTIONS/ | SUITABILITY RATIONALE FUNCTION/VALUE? IMPORTANT NOTES
VALUES (Y/N) (Reference #) Y/N)
Moderate ecological integrity;
; adjacent to road way and impacted
B4 ves . . [es by livestock. Performs several
1 [Ino Ecg g M EN R Amo O ET 0N D no functions and values and associated
with perennial stream, but not an
uncommon wetland type.
I:I Yes I:] Yes -
i ]
2 & No NA No No public access
No fish or shellfish oberserved but
the perennial stream may provide
3 X Yes 414 16,17 []Yes some habitat. Water quality likely
[Ino e E No impacted by surrounding livestock
pasture. Limited shading due to
overall lack of trees and shrubs.
The wetland is located in a flat
Yes Yes pasture area and associated with a
. I No HEMRSIIRI0AINS [Jno perennial stream. Within the 100-
year floodplain.
~ The wetland contains sandy soils
5 % :lis 2,4,6,7,15 % Lis with evidence of a high water table.
Associated with a perennial stream.
D Yes E] Yes No rare species observed. Impacted
6 = NA g
No B No by active livestock pasture.
Surrounding livestock pasutre
' = provides signficant source of
7 % Ilis 1,3,4,57,9,10, 11, 14 LZS nutrients that could enter and
potentially be removed within the
wetland.
Livestock have altered the
vegetation and browse on
8 % Lis 4 Lis vegetation that would otherwise be
= available to wildlife. Birds and deer
may utilize the area occasionally.
The wetland can be seen from a
[ ] Yes []ves - i v
9 No 2 g No public road but is part of an active,
— private livestock pasture.
Active livestock pasture provides a
= source of toxicants and sediments.
10 % L‘f 1,2,3,4,5,7,8,10, 11, 12, 14, 15, 16 KI?)S The wetland can trap these items in
runoff water and protect the
associated perennial stream.

2020-05
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NHDES-W-06-049

The wetland helps stabilize the
= streambank of the associated
11 I‘is 1,3,4,7,9,15 % Leos perennial stream. Livestock
crossings of the stream and wetland
create erosion.
12 [:l Yes NA :l Yes Not a unique wetland class. Located
m No X< No on active, private pastureland.
13 [ Yes KA [ ves No public access. Located behind
X] No B no fence of active, private pastureland.
The fenced pastureland prevents
<] Yes [ ves some mammal use, but birds and
14 D No 4,6,8,17,19 & No insects likely utilize the wetland.
Devoid of fruit praducing shrubs,
but seed sources are present.

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 Identifying 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 OI;'SAI-EI-:\(/SE)D INDICATORS INDICATORS HIY-EII:(;D;RCI)SD IMPORTANT NOTES
NUMBER PRESENT (LIST) | PRESENT (LIST)
1
2
3
Irm @des.nh.gov or (603) 271-2147 Exhibit D
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NHDES-W-06-049

SECTION 6 - STREAM RESOURCES SUMMARY

DESCRIPTION OF STREAM: Perennial, Piscassic River

STREAM TYPE (ROSGEN): E

HAVE FISHERIES BEEN DOCUMENTED?
[ Yes No

DOES THE STREAM SYSTEM APPEAR STABLE?

D yves [INo

OTHER KEY ON-SITE FUNCTIONS OF NOTE: The stream flows through an active livestock pasture.

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.

PRINCIPAL
L e L M RATIONALE FUNCTION/VALUE? IMPORTANT NOTES
VALUES (Y/N) (Y/N)
Moderate ecological integrity;
adjacent to road way and
& Yes Ecological Integrity from NH D Yes lmpat.:te_d by I.NeStOCk qe
1 [INo Method No existing bridge/road
- impoundment. Performs several
functions and values but is not
an uncommon stream system.
[ ves ] Yes :
2 X No NA X No No public access.
No fish or shellfish oberserved
but the perennial stream may
= provide some habitat. Water
3 L‘f 4,14, 16, 17 % Lis quality likely impacted by
surrounding livestock pasture.
Limited shading due to overall
lack of trees and shrubs.
The perennial stream is located
N
4 L‘ZS 5,6,7,8,9,10, 13, 16 I%l L‘: in a flat pasture area within the
100-year floodplain.
The surrounding wetland
. Yes TR B Yes contains sandy soils with
[Ino P S [Ino evidence of a high water table.
Sandy substrate observed.
No rare species observed.
6 % LZS NA LZS Impacted by active livestock
- pasture.
Irm@des.nh.gov or (603) 271-2147 Exhibit D
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NHDES-W-06-049

7 IZ Yes
I:I No

1,3,4,57,9,10,11,14

X Yes
|:] No

Surrounding livestock pasutre
provides signficant source of
nutrients that could enter and
potentially be removed by the
wetland surrounding the stream.

8 |:| Yes

|____| Yes

Livestock have altered the
vegetation and browse on
vegetation that would otherwise

X No

X No 4 B No be available to wildlife. Birds and
deer may utilize the area
occasionally.
' The stream can be seen from a
9 D ves 2 D ves public road but is part of an

X no

active, private livestock pasture.

Active livestock pasture provides
a source of toxicants and

13 5 No

10 Yes | 1,2,3,4,5,7,8,10,11, 12, 14, 15, Yes sediments. The surrounding
D No 16 [INo wetland can trap these items in
runoff water and protect the
perennial stream. .
- The surrounding wetland helps
X Yes |Z Yes stabilize the streambank.
1 CIno 1,3,4,7,9,15 I nNo Livestock crossings of the stream
and wetland create erosion.
Not a unique stream system.
12 :IZS NA % Lis Located on active, private
= pastureland.
No public access. Located behind
Y
L] ves NA L] ves fence of active, private

No

pastureland.

[ Yes
14 Do

4,6,8,17,19

[] ves
D No

The fenced pastureland prevents
some mammal use, but birds
and insects likely utilize the
surrounding wetland. Mostly
devoid of fruit producing shrubs,
but seed sources are present.

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

[X] wildlife and vegetation diversity/abundance list.

Photograph of wetland.

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.
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July 19, 2022
Heidi Carlson, Town Administrator
Attachment

Reference: Wetland and Watercourse Delineation and Wetland Functional Assessment, Piscassic River, Martin Road, Shelburne, New
Hampshire

Wildiife and Vegetation List
Observed December 3, 2021

Wildlife:

White-tailed deer (Odocoileus virginianus) — tracks
Wild turkey (Meleagris gallopavo)

Black-capped chickadee (Poecile atricapillus)
American crow (Corvus brachyrhynchos)

Vegetation:
speckied alder (Alnus incana)

pussy willow (Salix discolor)

broad-leaf meadowsweet (Spiraea latifolia)
uptight sedge (Carex stricta)

cottongrass bulrush (Scirpus cyperinus)
lamp rush (Juncus effusus),

reed canary grass (Phalaris arundinacea)
bluejoint (Calamagrostis canadensis)

Morrow's honeysuckle (Lonicera morrowii)
Rambler rose (Rosa multiflora)

Exhibit D



@ Stantec M

To: Dan Tatem From: Michael Chelminski
Auburn NH Office Northampton MA Office
File: 195112878 Date: July 8, 2022

Reference: DRAFT Geomorphic Characterization, Martin Road over Brown Brook, Fremont, New
Hampshire

Stantec Consulting Services Inc. (Stantec) performed a geomorphic characterization along the reach of
Brown Brook adjacent to the Martin Road stream crossing of the brook in Fremont, New Hampshire. The
purpose the geomorphic characterization is to provide information for use in design of a replacement stream
crossing (Bridge) where Martin Road crosses Brown Brook and to provide information for completion of the
New Hampshire Department of Environmental Services (NHDES) Wetlands Permit Application — Stream
Crossing Worksheet (form NHDES-W-06-071).

Information presented in this memo includes observations and survey data collected during a site visit on
Friday, December 3, 2021, and 2) a query of the U.S. Geological Survey (USGS) StreamStats (ver. 4.3.11)
online software utility.

WATERWAY AT BRIDGE LOCATION

Brown Brook is a tributary to the Piscassic River and the tributary watershed is located to the west of Martin
Road, including areas north of New Hampshire Route 101. Information obtained from the USGS StreamStats
online tool indicates that the drainage area upstream from the Project site is 4.1 square miles, approximately
14 percent (%) of the watershed is characterized as wetlands, approximately 22% of the watershed has
forested cover (deciduous and coniferous trees), and that the mean basin slope is approximately 3.8% as
calculated from a 30-meter digital elevation model. StreamStats also identifies that 13.5% of the drainage
area is classified as “developed (urban) land” and that areas of impervious covert account for approximately
2.7% of the drainage area.

Figure 1 was generated using StreamStats and depicts the location of the Bridge and the drainage area to
Brown Brook.

Exhibit E
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Reference: DRAFT Geomorphic Characterization, Martin Road over Brown Brook, Fremont, New Hampshire

Figure 1. Bridge Location and Drainage Area
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The drainage area of Brown Brook at the Martin Road Bridge is approximately 4.1 square miles (2,624 acres).

BRIDGE CLASSIFICATION

This section presents information on the classification of the Bridge based on New Hampshire Department of
Transportation (NHDOT) and NHDES regulations. In accordance with Table 2.4.2 -1 of the NHDOT Bridge
Manual', Martin Road would be classified as a Tier 5, Local Roadway adjacent to the proposed Bridge. In
accordance with NHDES Env-Wt 904.04, the Bridge crossing of Brown Brook is a “Tier 3 stream crossing.”

FLOOD HAZARDS

Potential flood hazards at and adjacent to the Project site were preliminarily evaluated for this geomorphic
characterized by reviewing a Federal Emergency Management Agency (FEMA) “FIRMette” (attached)
developed with FEMA's National Flood Hazard Layer (NFHL) Viewer online tool. Information presented on the
FIRMette indicates that the FEMA Flood Insurance Rate Map (FIRM) from which the FIRMette was developed
has an effective date of May 17, 2005, and that the Project area is designated as “Zone A”. The Zone A
designation reflects identification of the 100-year percent chance flood hazard by approximate methods.

! New Hampshire Department of Transportation, Bureau of Bridge Design, Bridge Design Manual, Dated
January 2015 (v2.0) and revised June 2020.
(https://www.nh.gov/dot/org/projectdevelopment/bridgedesign/manual. htm)
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DESKTOP STUDIES
PEAK DISCHARGES

DRAFT Geomorphic Characterization, Martin Road over Brown Brook, Fremont, New Hampshire

Peak-flow statistics were developed for this memo using values reported by StreamStats. These values are
provided in Table 1 for reference. Design peak flows are provided in the Project hydraulic study report.

Table 1. Peak Flow Statistics

Statistic (Annual Exceedance Recurrence Interval (years) Discharge
Probability)
50% 2 60.4
20% 5 102
10% 10 137
4% 25 185
2% 50 226
1% 100 276
0.2% 500 404

PREDICTED CHANNEL GEOMETRY BASE ON REGIONAL HYDRAULIC CURVES

Predicted bankfull channel geometry characteristics were developed using regression equations of regional
hydraulic curves? as required for preparation of form NHDES-W-06-071. Predicted bankfull channel
characteristics developed using the regional hydraulic curve power equations based on a drainage area of 4.1
sq. mi. are presented in Table 2. Table 2 also includes the average bankfull flow velocity in feet per second
(fps) that was derived as the quotient of the predicted bankfull flow (dividend) and bankfull area (divisor).

Table 2. Predicted Channel Geometry Values for Brown Brook at Martin Road Bridge

Regression Coefficients Predicted
Parameter Linear Exponent Value Units
Bankfull Width (Whxi) 12.469 0.4892 249 ft
Bankfull Depth (Dexi) 1.2952 0.2645 1.9 ft
Bankfull Area (Aokr) 16.024 0.7552 47 fth2
Bankfull Flow (Quxf) 44.195 0.9114 160 cfs*
Bankiull flow speed (Voks) n/a n/a 3.4 fps**

2 Schiff, R., J.G. MacBroom, and J. Armstrong Bonin, 2007, Guidelines for Naturalized River Channel Design
and Bank Stabilization. NHDES-R-WD-06-37. Prepared by Milone & MacBroom, Inc. for the New Hampshire
Department of Environmental Services and the New Hampshire Department of Transportation, Concord, N.H.
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Reference: DRAFT Geomorphic Characterization, Martin Road over Brown Brook, Fremont, New Hampshire

*cfs” — cubic feet per second
**"fps” — feet per second

FIELD SURVEYS

Stantec performed a geomorphic reconnaissance site visit on Friday, December 3, 2021. Information
obtained during the site visit included general observations and photographs, survey of three channel cross-
sections, and observation of surficial substrates at each of the three cross sections. Pebble counts were not
performed during the site visit due to cold weather (air temperatures below freezing) and water temperatures.

GENERAL OBSERVATIONS

The site visit included general observations of Brown Brook from approximately 160 ft upstream of the Martin
Road Bridge to approximately 600 ft downstream from the bridge. The study reach of Brown Brook appears
to be heavily influenced by cattle grazing in upstream and downstream from the Martin Road Bridge.
Upstream from the bridge, the streambanks are poorly defined, apparently as a result of cattle entering the
brook from the adjacent pasture, and woody vegetation is sparse adjacent to the channel. The downstream
reach of the brook flows through a broad wetland complex with some areas of dense shrub vegetation and is
sinuous with bifurcation of the channel in some locations. Reference photographs from the site visit are
attached to this memo.

CHANNEL CROSS SECTION SURVEYS

Three channel cross-sections were surveyed along the study reach of Brown Brook using a tripod-mounted
optical autolevel and graduated survey rod for elevation measurements and stationing obtained from layout of
a 200-ft tape measure and the beginning and end of each transection field located with a global positioning
system (GPS) receiver. Vertical measurements collected using the optical autolevel were referenced to a
common vertical datum using two temporary vertical benchmarks located on the Martin Road Bridge. Vertical
survey measurements were post-processed following the site visit and approximately rectified to the project
vertical datum (NAVD88) using the two temporary vertical benchmarks on the bridge.

The locations of the three surveyed cross-sections were field located using a GPS receiver. The upstream
cross-section (XSec A) crossed Brown Brook approximately 160 ft upstream from the Martin Road Bridge.
The two downstream cross-sections (XSec B and XSec C) crossed the brook approximately 430 ft and 640 ft,
respectively, downstream from the downstream side of the bridge.

The location of XSec A was selected as representative of the channel upstream from the Martin Road bridge
and was located downstream from a small bridge that crosses the brook and upstream from an area where
banks were marginally apparent due to apparent impacts from cattle. The locations of XSec B and XSec C
were selected based on the locations being representative of adjacent sections of the channel. In addition, the
location of XSec B was selected to provide a relatively clear line-of-site through shrub vegetation along the
brook. Bankfull widths were measured as the distance between the top-of-bank measurements on both sides
of the channel at each cross section.

Channel Cross Section Summary Table

Table 3 summarizes measured and derived characteristic values at the three surveyed cross sections,
applicable ranges of values, and the predicted and derived characteristic values provided in Table 2. The
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DRAFT Geomorphic Characterization, Martin Road over Brown Brook, Fremont, New Hampshire

estimated bankfull flow speeds in Table 3 were developed based on observations during the site visit,
including the dominance of sandy surficial substrates and are included for calculation of representative
bankfull discharges for comparison with the derived statistics presented in Table 2. The estimated bankfull
flow speed for the three surveyed cross section is 3 fps.

Table 3. Summary of Observed and Predicted Geomorphic Values for Brown Brook at Martin Road

Bridge
Reference (Surveyed) Predicted Value
Cross Sections Range (Reference
Parameter XSec A XSec B XSec C Table 2)
Bankfull Width (ft) 20 17 17 17-20 249
Bankfull Area (ft2) 25.9 21.2 19.2 19.2-259 47
Mean Bankfull Depth (ft) 1.3 1.2 1.1 11-13 1.9
Width-to-Depth Ratio 15.4 13.6 15.1 13.6-154 -
Maximum Bankfuil Depth (ft) 3.2 1.9 2.4 1.9-32 -
Flood Prone Width (ft) >134 >200 >200 >130 -
Entrenchment Ratio >6.7 >11.8 >11.8 >6.7 -
Estlmast;g eB;?ﬂl;gll Flow 3 3 3 n/a 34
Sl 78 64 57 57-78 160
ischarge (cfs)

The estimated bankfull discharge range of 57 to 78 cfs in Table 3 is less than half the predicted value of 160
cfs presented in Table 2 but bounds the estimated 2-year recurrence interval flow of 60.4 cfs in Table 3.

Channel Cross Section Descriptions

Following here are descriptions of the three surveyed channel cross sections along the project reach of Brown
Brook from upstream to downstream. The cross-section figures are presented facing downstream with the
section stationing centered on the apparent thalweg and include the estimated bankfull water surface
elevation and the corresponding floodprone width elevation.

Cross Section XSec A

Cross section XSec A is located at a vegetated riffle crest approximately 160 ft upstream from Martin Road
(approximately 170 ft upstream from the centerline of the bridge) and downstream from a small bridge that

provides access for agricultural equipment across the brook. The banks and channel of the brook adjacent to
XSec A are poorly defined due to apparent impacts from cattle. Sand was the primary observed substrate at
XSec A. Rooted vegetation was present in most of the wetted area of the survey transect. XSec A is depicted
in Figure 2.
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Reference: DRAFT Geomorphic Characterization, Martin Road over Brown Brook, Fremont, New Hampshire

Figure 2. Cross Section XSEC A
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Cross Section XSEC B

Cross section XSec B is located in a run approximately 430 ft upstream from Martin Road (approximately 440
ft downstream from the centerline of the bridge). This cross-section crosses fringe wetlands with hummocks
and some shrubs where there was standing water (with ice) during the site visit. Sand was the primary

observed substrate at XSec B and there was some rooted vegetation in the wetted area of the survey
transect. XSec B is depicted in Figure 3.

Figure 3. Cross Section XSEC B
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Reference: DRAFT Geomorphic Characterization, Martin Road over Brown Brook, Fremont, New Hampshire
Cross Section XSEC C

Cross section XSec C is located in a vegetated riffle crest/run approximately 640 ft upstream from Martin
Road (approximately 650 ft downstream from the centerline of the bridge). Pasture with sparse vegetation is
located along the left side of the brock and fringe wetlands with sparse shrubs and hummock are located
along the right side of the brook along this survey transect. Sand was the primary observed substrate at XSec
C and there was some rooted vegetation in the wetted area of the survey transect. XSec C is depicted in
Figure 4.

Figure 4. Cross Section XSEC C
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Reference: DRAFT Geomorphic Characterization, Martin Road aver Brown Brook, Fremont, New Hampshire
LONGITUDINAL PROFILE

A longitudinal profile of the Project reach of Brown Brook was developed using thalweg and water surface
elevation (WSEL) data collected at the three cross sections during the December 3, 2021, site visit. The
longitudinal profile is depicted in Figure 5 and based on date collected at XSec A 160 ft upstream from the
Project bridge (approximately 170 ft upstream from the roadway centerline on the bridge), XSec B
approximately 440 ft downstream from the roadway centerline on the bridge, and XSec C approximately 650
ft downstream from the roadway centerline on the bridge. The representation of the bridge (“Bridge”) in Figure
5 is approximate.

Figure 5. Longitudinal Profile Survey
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The channel morphology varies substantially upstream and downstream from the bridge due to factors
including cattle grazing and access to the stream and may contribute to the adverse thalweg slope moving
downstream from XSec A to XSec B. The channel slope of the Project reach of Brown Brook based on the
thalweg elevations at XSec A and XSec C is 0.0001. In comparison, the WSEL slope of is 0.0013 between
XSec A and XSec C is approximately an order-of-magnitude greater than the channel slope of 0.0001.

Based on observations during the site visit and information presented in the longitudinal profile, Stantec’s
opinion is that the WSEL slope of 0.0013 between XSec A and XSec C is representative of the Project reach
of Brown Brook. The existing bridge is backwatered and use of the WSEL slope (0.0013) is identified as
reasonable and conservative relative to the channel slope of 0.0001.

SINUOUSITY

Sinuosity of the reference reach of Brown Brook was estimated as 1.2 based information obtained from aerial
imagery extending approximately 500 ft upstream and downstream from the bridge. The total length of the
reach used to estimate sinuosity is approximately 1,000 ft and well more than 20-times the maximum
estimated bankfull width of 20 ft at XSec A.

Exhibit E
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Reference: DRAFT Geomorphic Characterization, Martin Road over Brown Brook, Fremont, New Hampshire

REFERENCE REACH STREAM TYPE

The reference reach is the approximately 820-ft-long reach of Brown Brook from approximately 170 ft
upstream to approximately 650 downstream from the Martin Road bridge centerline. Land adjacent to the
reference reach of the brook upstream from the Martin Road bridge is active pasture and impacts from cattle
grazing and unhindered access to the brook were apparent during the site visit. In general, the upstream
section of the reference reach has a single-thread channel with a sand bed. Active pasture is located along
the left side of the reference reach downstream from the Martin Road Bridge but there are bounding areas of
wetlands with shrubs and hummocks along both sides of the brook.

For the purpose of providing information on form NHDES-W-06-071, Stantec assigned a Rosgen
classification of “Da5" based on dominance of the sand bed, an entrenchment ratio greater than “4”, a
width/depth ratio less than “4”, and a slope of less than 5%.

RECOMMENDED DESIGN CRITERIA

The recommended bankfull width design criteria is 17 ft. The basis for identification of this bankfull width is
that it is the estimated bankfull width at two of the three reference cross sections (XSe¢ B and XSec C) and
that the larger bankfull width of 20 ft at XSec A is located where the channel of the brook appears to be
impacted by cattle access and grazing.

{he/him/his) P.E. (CT, MA, ME, NH)
Principal, Environmental Services

Phone: 207-837-2937
michael.chelminski@stantec.com

Attachment: Site Photographs
FIRMette

Exhibit E
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Reference: DRAFT Geomorphic Characterization, Martin Road over Brown Brook, Fremont, New Hampshire

SITE PHOTOGRAPHS

Exhibit E
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Reference: DRAFT Geomorphic Characterization, Martin Road over Brown Brook, Fremont, New Hampshire

Photo 1. Facing downstream along Brown Brook with XSec A in near-ground and project bridge in
background

Exhibit E
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Reference: DRAFT Geomorphic Characterization, Martin Road over Brown Brook, Fremont, New Hampshire

Photo 3. Transect along XSec A with brook and small bridge in background (flow from left to right)

Photo 4. Transect along XSec A with brook and small bridge in background (flow from right to left)

Exhibit E
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Reference: DRAFT Geomorphic Characterization, Martin Road over Brown Brook, Fremont, New Hampshire

Photo 5. Brook channel along XSec A (flow from left to right)

Exhibit E
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Reference: DRAFT Geomorphic Characterization, Martin Road over Brown Brook, Fremont, New Hampshire

Photo 7. Facing downstream along Brown Brook from XSec B

Exhibit E
v\195T\activel 195112878\reportsigeomorph study\mem_martin-rd_geomorphic_dft_20220706.docx



July 8, 2022

Dan Tatem
Page 150f 19

Reference: DRAFT Geomorphic Characterization, Martin Road over Brown Brook, Fremont, New Hampshire

Photo 9. Transect along XSec B (flow from right to left)

Photo 10. Right overbank along Brown Brook facing XSec B (brook is behind photographer and flow
is from right to left)

Exhibit E
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Reference: DRAFT Geomorphic Characterization, Martin Road over Brown Brook, Fremont, New Hampshire

Photo 11. Left overbank at Xsec B {flow is from left to right)

Exhibit E
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Reference: DRAFT Geomorphic Characterization, Martin Road over Brown Brook, Fremont, New Hampshire

Photo 13. Facing downstream along Brown Brook from XSec C

Exhibit E
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Reference: DRAFT Geomorphic Characterization, Martin Road over Brown Brook, Fremont, New Hampshire

Photo 15. Transect along XSec C (flow from right to left)

Photo 16. Transect along XSec C (flow from left to right)

v\195\active\195112878\reportsi\geomorph study\mem_martin-rd_geomorphic_dft_20220706.docx
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Reference: DRAFT Geomorphic Characterization, Martin Road over Brown Brook, Fremont, New Hampshire

Photo 17. Brown Brook channel at XSec C (flow is from right to left)

Exhibit E
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NHDES-W-06-071
WETLANDS PERMIT APPLICATION

e STREAM CROSSING WORKSHEET

P :
Enviro:::::TeME\Iaoi Land Resources Management
Wetlands Bureau

Tesmmmm—— SCI'ViCEs

NOTE: This worksheet can be used to accompany Wetlands
RSA 482-A/ Env-Wt-900 Permit Applications when proposing stream crossings.

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: I acres

D Tier 1: Atier 1 stream crossing is a crossing located on a watercourse where the contributing
watershed size is less than or equal to 200 acres

D 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

IZ Tier 3: Atier 3 stream crossing is a crossing that meets any of the following criteria:
On a watercourse where the contributing watershed is more than 640 acres
[_] within a Designated River Corridor
[ ] On a watercourse that is listed on the surface water assessment 305(b) report
& Within a 100-year floodplain (see section 2 below)
In a jurisdictional area having any protected species or habitat (NHB DataCheck)
|____] In or within 100 feet of a Prime Wetland

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.
XI 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.)

3. Calculating Peak Discharge

Existing 100-year peak discharge (Q) calculated in cubic feet Calculation method: _usGs Streamstats_
per second (CFS): ___ 276 CFS

Estimated Bankfull discharge at the crossing location: 57to 78 Calculation method: _survey Data

CFS

mmmp Note: If Tier 1 then skip to Section 10 ==
4. Predicted Channel Geometry based on Regional Hydraulic Curves
For Tier 2 and Tier 3 Crossings Only
Bankfull Width: ____249 _ feet | Mean Bankfull Depth: ____ 19 feet
Bankfull Cross Sectional Area: _____ a7 square feet

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 Exhibit F
NHDES Wetlands Stream Crossing Worksheet — Revised 03/2019 Page1of5



5. Cross Sectional Channel Geometry:

Measurements of the Existing Stream within a Reference Reach
For Tier 2 and Tier 3 Crossings Only

Describe the reference reach location: _Adjacent to Bridge

Reference reach watershed size:____ 621 acres
Cross Section 1 Cross Section 2 Cross Section 3
Parameter Decibebedfon | Descbebedfom | Desrbsbedbrm | Range
{e.g. pool, riffle, glide) | (e.g. poal, riffle, glide) | (e.g. pool, riffle, glide)
Bankfull Width 20__ feet 17__ feet 17 feet _ 17-20_ feet
Bankfull Cross Sectional Area 25.9 SF 21.2 SF 19.2 SF __192-259___SF
Mean Bankfull Depth 1.3 feet | __ 12 feet 1.1 feet | _ 1123 feet
Width to Depth Ratio 15.4 13.6 150 __ 13.6-154__
Max Bankfull Depth 32_ feet 1.9__ feet 24__ feet __19-32__ feet
Flood Prone Width >134___ feet >200 feet >200 feet >134__ feet
Entrenchment Ratio >6.7 >11.8 >11.8 >6.7___

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

Flood-Prone Width

~

2x Max Bankfull Depth

Bankfull Width

Bankaull || ||

Depth

Figure 1: Determining the Reference Reach Attributes

6. Longitudinal Parameters of the Reference Reach and Crossing Location
For Tier 2 and Tier 3 Crossings Only

Average Channel Slope of the Reference Reach: 0.0013
Average Channel Slope at the Crossing Location: __o.0013

7. Plan View Geometry
For Tier 2 and Tier 3 Crossings Only

Sinuosity of the Reference Reach: _1.2_

Sinuosity of the Crossing Location: 1.2
Note: Sinuosity is measured a distance of at least 20 times bankfull width, or 2 meander belt widths

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

NHDES Wetlands Bureau, 29 Hazen Drive, PO Box 95, Concord, NH 03302-0095 Exhibit F
www.des.nh.gov
NHDES Wetlands Stream Crossing Worksheet — Revised 03/2019 Page 2 of 5



8. Substrate Classification based on Field Observations
For Tier 2 and Tier 3 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 >50 %
% of reach that is silt ~50 %

9. Stream Type of Reference Reach
For Tier 2 and Tier 3 Crossings Only

Stream Type of Reference Reach:

DAS5

Refer to Rosgen Classification Chart (Figure 2) below

Entrenchment
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Figure 2. Reference from Applied River Morphology, Rosgen, 1996
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| 10. Crossing Structure Metrics
Existing Structure Type: [X] Bridge Span
s [] pipe Arch
2 [] Open-bottom Culvert
2 [] closed-bottom Culvert
S [ ] Closed-bottom Culvert with stream simulation
,DED [] other:
é Existing Crossing Span 10.2 feet Culvert Diameter feet
W | (perpendicular to flow) Inlet Elevation
Existing Crossing Length 20.5 feet Outlet Elevation
{parallel to flow) Culvert Slope
Proposed Structure Type: Tier 1 Tier 2 Tier 3 Alternative Design
Bridge Span [] [] L] []
@ Pipe Arch [] |:| L]
2 | Closed-bottom Culvert [ ] ] []
'g Open-bottom Culvert L] ] L] L]
O | Closed-bottom Culvert with stream [ L] X X
@ | simulation
g. Proposed structure Span 22 feet Culvert Diameter feet
& | (perpendicular to flow) Inlet Elevation
Proposed Structure Length 26 feet Outlet Elevation
(parallel to flow) Culvert Slope
Proposed Entrenchment Ratio* 1.3 Note: To accommodate the entrenchment ratio,
For Tier 2 and Tier 3 Crossings Only 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 804.09

ENTRENCHED Moderately ENTRENCHED Slightly ENTRENCHED
Entrench t Ratio = 1.0~ 1.4 Entrench t Ratio = 1.41 - 2.2 Entrenchment Ratio = 2.2 +

ENTRENCHMENT RATIO =

FLOOD-PRONE WIDTH

BANKFULL WIDTH

FLOOD-PRONE WIDTH = WATER LEVEL
@ 2x Max. Depth

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

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

NHDES Wetlands Stream Crossing Worksheet — Revised 03/2019
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11. Crossing Structure Hydraulics

Existing Proposed
100 year flood stage elevation at inlet 133.0 1318
Flow velocity at outlet in feet per second (FPS) 98 41
Calculated 100 year peak discharge (Q) for the proposed structure in CFS 280
Calculated 50 year peak discharge (Q) for the proposed structure in CFS 230

12. Crossing Structure Openness Ratio
For Tier 2 and Tier 3 Crossings Only

Crossing Structure Openness Ratio = 4.23
Openness box culvert = (height x width)/length
Openness round culvert = (3.14 x radius?)/length

13. General Design Considerations
Env-Wt 904.01 requires all stream crossings to be designed and constructed according to the following
requirements. Check each box if the project meets these general design considerations.
All stream crossings shall be designed and constructed so as to:
[X] Not be a barrier to sediment transport.
E Prevent the restriction of high flows and maintain existing low flows.
Not obstruct or otherwise substantially disrupt the movement of aquatic life indigenous to the
waterbody beyond the actual duration of construction.
Not cause an increase in the frequency of flooding or overtopping of banks.
Preserve watercourse connectivity where it currently exists.
XI Restore watercourse connectivity where:
(1) Connectivity previously was disrupted as a result of human activity(ies); and
(2) Restoration of connectivity will benefit aquatic life upstream or downstream of the crossing, or
both.
Not cause erosion, aggradation, or scouring upstream or downstream of the crossing.
—E Not cause water quality degradation.

14. Tier Specific Design Criteria
Stream crossings must be designed in accordance with the Tier specific design criteria
listed in Part Env-Wt 904.

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. |

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 904.09.
IZI | have submitted an alternative design and addressed each requirement listed in Env-Wt 904.09

Irm@des.nh.gov or (603) 271-2147
NHDES Wetlands Bureau, 29 Hazen Drive, PO Box 95, Concord, NH 03302-0095 .
Exhibit F
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Fremont Prime Wetlands Map
Wetlands delineated by:
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Aerial photos flown by Sandborn in 2005
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Table 1

Fremont Freshwater Wetlands Ranking

Wetland ID Size(acres) #PF WVs Total Score Rank
2 13.3 x 6  +7 = 86.8 23
e 3 44 8 Nt Euil 314 41
N 4 4.7 6 5 332 8 o, " 4088
5 18.2 6 8 117.2 17
6 N/A - 50% hydric A soils -
o i w6 B0 Sk - A 60.2 32
i 8 13.7 6 6 88.2 3 22
- 9 222 3 3 69.6 29
= 10 389 5] 7 2404 _ 10
11 A 6 5 596 33
S 12 6.0 7 6 480 37
13 8.0 6 5 53.0 35
. 14 349 6 7 216.4 13
15 81.1 7 9 576.7 3
16 875 L7 5 4775
17 18.0 8 6 1140 18
18/19 6.0 1 3 8.0 49
20 61.0 7 9 436.0 6
21 12.0 4 5 53.0 34
22 - 206 4 4 864 25
23 46 5 5 28.0 43
. 24 8.8 2 3 226 4
25 19.3 6 7 122.8 15
26 = il e 7 5 1184 16
= 27 10 7 5 1030 20
o 28 45 4 3 210 4
29 - 9.8 6 3 61.8 30
30 120 7 6 90.0 21
3132 130 5 8 73.0 28
33 7.5 6 4 49.0 36
34 60 5 6 360 B 39
35 28.0 6 9 177.0 14
36 8.3 5 3 44.5 38

#PF = Number of Principal Functions WVs = Wetland Value score
Exhibit G
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Table 4

Tier Three

All wetlands with a score over 75 and under 150

Town aof Fremont Wetland Evaluation Report

Wetland ID Size Score Rank
25 19.3 122.8 15
26 162 118.4 16
5 182 1172 47
S 17 180 114.0 18
= 43 . 200 1050 18
27 14.0 1030 20
30 12.0 90.0 21
8 137 882 22
2 133 86.8 23
47 138 86.6 24
22 206 864 25
45 128 838 26
Total acres 191.7

Exhibit G
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| WETLAND INVENTORY DATA FORM

"WETLAND ID: #5 CLASSIFICATION: PEMIE/SSIE ACREAGE: 18.2

WEI PROJECT #: 06-076NH SCIENTIST: Earle Chase DATE: August 2007

— —

WETLAND TYPE:

] WOODED SWAMP [ Deciduous [ Evergreen X Scrub-Shrub
MARSH Freshwater Shallow [] Freshwater Deep [] Tidal

X WET MEADOW [] Ditched [] Grazed

[JRIVER [] Upper Perennial [] Lower Perennial Order:

X STREAM Perennial ] Intermittent

] POND Name: Brown Brook

[T LAKE Name:

{7 VERNAL POOL [] Documented 1 Potential

(] HUMAN MADE or OTHER  Description:

WETLAND DESCRIPTION

This wetland is bisected by Brown Brook, a perennial stream. It is comprised chiefly of wet meadow, shallow marsh, and scrub-shrub
components. The stream flows in a southeasterly direction. This wetland’s position adjacent several large fields increases its ecological

diversity and overall uniqueness.

WETLAND PLANT COMMUNITY DATA

TREE LAYER SAPLING LAYER SHRUB LAYER HERBACEQUS LAYER

Speckled alder Tussock sedge
Soft rush
Buttercup (spp.)
Swamp milkwood
Lurid sedge
Red top grass

Boneset

WETLAND SOILS DATA

The wetland soil is mapped as a (538A) Squamscott fine sandy loam, a poorly drained soif with inclusions of Maybid and Scitico. Soil
auguring in the wetland revealed a 4-6” “O” layer. A sulfur smell was evident.

WETLAND HYDROLOGY DATA:

Surface water flowage drained in a southeasterly direction, perennial in character. Adjacent wetlands are saturated to the soil surface.

WILDLIFE SIGNIFICANCE / ADDITIONAL NOTES:

Red-wing blackbird
Killdeer
Whirlygig beetles (in brook)

Water strider (in brook)
The speckled alder shrub layer within this wetland provides excellent habitat for woodcock. The adjacent field areas (some of

them wet meadow) provide critical nesting habitat to several species of songbird requiring large open tracts.
Exhibit G
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Photographic Documentation — Fremont Wetland #4 Photos Taken Summer 2007

1. Wetland #5 consists of a wet meadow — emergent marsh — scrub-shrub plant community.
Brown Brook, a perennial stream, flows in a southeasterly direction through the wetland.

ey

2. It appears that earlier flood events have caused disturbance (sediment deposition) in a section
of this wetland where an access road was overtopped with water. Exhibit G
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West Environmental, Inc.

Town of Fremont Inventory Functional/Value Assessment Data Form

Wetland ID: 4% & 18.2-

Classification: “pp 4 {‘

Size:

ESHE

Wetland Functions

Groundwater Recharge/Discharge
Geology

Restrictive layer present @
Subsoil type: G z~dy Loz
Other geologic features:
Function Present @ n

Floodflow Alteration
Watershed Information
Land cover in catchment area?_3-ei &,

Watershed position HO L
Other catchment storage (y)n M';‘gm's

Watercourse associated (y h
Contains hydric A soils (" y¥n
Function Present n

Sediment/Toxicant/Pathogen Retention

Soils
Organic Soils

(¥n
Broad boundary transitio )

Vegetation
Herbaceous vegetation (y)n
Dense vegetation yin

Fuenction Present

Date: & c~
Aerial Photograph #:

Hydrolagy

Groundwater relationship present n
Variable water levels observed  /V
Springs or seeps observed 'y

Contains only inlet or outlet

Topographic Information
Topography of watershed:
Topography of wetland:
Constricted outlet

High degree of impervious
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1.0 Introduction

The purpose of this report is to present the results of a study to evaluate the hydraulic performance
of the bridge at Martin Road over Brown Brook in the Town of Fremont. The study was conducted
in @ manner consistent with the American Association of State Highway Officials (AASHTO),
Federal Highway Administration (FHWA), and New Hampshire Department of Transportation
(NHDOT) Bridge Design Manual v.2.0 (Reference 1) for preparation of hydraulic studies at bridge
sites.

The scope of this investigation consisted of hydrologic analysis for Brown Brook at the project site
and a detailed hydraulic analysis including scour analysis and scour mitigation design. Data
collected, hydrologic analysis, hydraulic model input/output and scour calculations are presented
in the appendices of this report. A narrative discussion of the existing and proposed structures,
engineering methods, as well as conclusions of the hydraulic study follows.

2.0 Project Description

The bridge is located on Martin Road over Brown Brook just upstream of the confluence with the
Piscassic River in the Town of Fremont in Rockingham County, New Hampshire (Figure 2-1).
Many references note Brown Brook as the Piscassic River at and upstream of the bridge location,
however the NHDES has designated the reach above the confluence as Brown Brook.

Figure 2-1: Bridge Location Exhibit |
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The work related to the bridge is associated with a Town project with funding through the NHDOT
Bridge Aid program. The NHDOT bridge inventory number is 155/133.

21 Existing Structure

The bridge is located in the Town of Fremont in Rockingham County, New Hampshire. Itis
designated as Bridge No. 155/133 in the State’s inventory. Martin Road connects Fremont Road
and North Road and runs north to south. The existing bridge is located about 2,500" north of
North Road, which runs east to west. The Martin Road Bridge over Brown Brook (see Figure
2.2 below) is a single span structure originally constructed in 1930. The structure consists of a
cast-in-place concrete deck on steel girders, which are set on reinforced concrete abutments.
The original structure is approximately 21’-6" feet wide (out-to-out). The bridge clear span is
skewed and is 12’-3” at the inlet and 10°-2” at the outlet. The height varies along the length
between 4'-0” and 4’-5”. A fence gate, presumably to prevent farm animals from entering the
waterway, is located at the upstream side of the bridge.

Figure 2-2: Existing Bridge

Exhibit |
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Figure 2-3: Roadway Crossing at Bridge (looking north)

The roadway alignment of Martin Road is on a short tangent section between horizontal curves
which both curve to the east. The roadway varies in width at approximately 18-19 feet north and
south of the bridge. The existing pavement is in very poor condition. There is a gravel driveway
located at the southwest quadrant just south of the bridge.

The latest NHDOT Bridge Inspection Report is dated December 21, 2021. The report lists the
2020 AADT as 520 with 4% trucks. (Reference 2). While the superstructure is rated as
satisfactory, the deck is rated as poor and substructure rated as serious. The weight limit is posted
as 15 tons. The sufficiency rating is 16%. The channel notes of the report indicate bank slumping,
riprap to be in fair condition, and debris to be present. The bridge is on NHDOT’s municipal Red
List.

No record plans are available for the existing bridge.

211 Waterway at the Bridge Location

Brown Brook rises in the Town of Fremont near Leavitt Road and flows to the east under Martin
Road. Brown Brook reaches the confluence with the Piscassic River approximately 600 feet
downstream of Martin Road. The Piscassic River then flows east under Route 125 then under
Route 101, and eventually merges with the Fresh River then the Lamprey River, which discharges
into Great Bay. The drainage area of Brown Brook at the crossing site is about 4.1 square miles
(Figure 2-4).

Exhibit |
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Figure 2-4: Drainage Area at Bridge Crossing

2.1.2 Highway Classification

Martin Road is classified as Urban Local and NH Bridge Tier 5. The average daily traffic (ADT)
reported is about 520 vehicles per day, 4% of which is noted as trucks.

2.1.3 Land Use in the Vicinity of the Bridge

The terrain and floodplain of Brown Brook is relatively gentle with a main channel slope at
approximately 10.5 feet per mile. The watershed is a mix of open fields and forested areas with
some residential development within the watershed. The land use is agricultural along Martin
Road with farm cattle using the fields in the vicinity of the bridge (Figure 2-5).

Exhibit |
4

Figure 2-5: Land Use near the Bridge Crossing
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2.1.4 Special Site Considerations

The Piscassic River is not studied by detailed methods under the National Flood Insurance
Program (NFIP) in the Flood Insurance Study for Rockingham County, which covers the Town of
Fremont (Reference 3). Brown Brook is labeled as the Piscassic River in the study and is
designated as Zone A in the vicinity of the project location (Figure 2-6) and shows the
approximate limits of the 100-year floodplain.

Figure 2-6: Flood Insurance Rate Map

The bridge is located in the middle of a large cattle farm field. Historically, the cattle have had
access to the river immediately upstream and downstream of the bridge and have used these
two areas as “watering holes”. Over the years, the stream banks have been significantly
modified by the farming activities, causing the banks to be much wider and flatter than the
adjacent upstream and downstream reaches. According to historical information, the project
location along Martin Road is not subject to significant flooding from Brown Brook.

2.2 Proposed Bridge Replacement

The project objectives are to replace the existing bridge and to address existing minor scour and
erosion issues in the vicinity of the bridge crossing.

Stantec conducted a Geomorphic Investigation in the vicinity of the stream crossing for Brown
Brook at Martin Road (Reference 4). The geomorphic field review indicates a stream bank full

Martin Road Bridge No. 155/133 5
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width of 17 feet. Using the New Hampshire Stream Crossing Rules, the estimated required clear
span is approximately 22 feet (Reference 5). The existing bridge has a clear span of
approximately 10.2 to 12.3 feet. The required width of 22 feet to meet the Stream Crossing Rules
is significantly larger than the maximum existing clear span of 12.3 feet.

The poor condition of the bridge deck and serious condition of the substructure suggests that a
full bridge replacement is warranted. The existing abutment walls are mis-aligned which resuits
in a narrower opening at the outlet side at 10.2 feet than the inlet side at 12.3 feet. This
configuration appears to result in some minor scour at the outlet side of the bridge and some
minor deposition upstream of the inlet side of the bridge. Bridge replacement allows for an
increase in the hydraulic opening along with correction of the mis-alignment of the existing
abutments.

This hydraulic study provides analyses for a clear span of 16 feet as well as the required clear
span of 22 feet to meet the stream crossing rules. The clear span of 16 feet was retained from
the initial worked conducted in 2014 for the bridge and indicates a 16’ span can meet hydraulic
capacity but will not meet the stream crossing rules.

The Engineering Study report for this project considers alternative bridge designs for replacement
of the existing bridge. The combination of alternatives consider various approaches to the work
such as a rigid frame structure with spread footings versus a box culvert, and traffic control with
alternating one-way traffic versus a roadway closure. For hydraulic design purposes however, the
alternatives are based upon two concepts:

- Box culvert with a 22’ clear span

- Three-sided rigid frame structure with a 22’ clear span

The 22’ span structure as modeled in this report is representative of the box culvert or 3-sided
rigid frame with a 5-foot clear height.

3.0 Data Collection

The following references and reports pertinent to the study area were available and were reviewed
for the hydraulic and hydrologic analyses of this report:

e Flood Insurance Study, Rockingham County, New Hampshire (All Jurisdictions), effective
date May 11, 2005 (Reference 3).

4.0 Engineering Methods

Hydrologic and hydraulic analyses were conducted to estimate the peak discharge and water
surface elevation respectively, at the bridge location. The following sections briefly describe the
methodology.

4.1 Hydrologic Analysis

The watershed area was delineated using USGS StreamStats (Reference 6) as shown in Figure
2-4. The watershed area at the bridge crossing is approximately 4.1 square miles.

Exhibit |
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Peak flow discharges were calculated using four (4) different methodologies including USGS
Streamstats, the FHWA 5-Parameter analysis, the New England Hill and Lowland-AWM method,
and using a USGS equation for the transfer of peak flow by drainage area comparison using the
published FEMA - Flood Insurance Study flows for the Piscassic River at Cuba Road with a
drainage area of 9.0 square miles. A comparison of the computed peak flows using each method
is presented in Table 4-1 below.

Table 4-1: Summary of Peak Flood Discharges

Drainage 2.y Syr
Area % 3 10-yr | 25-yr 50-yr | 100-yr | 500-yr
Msthod (Square | (CFS) | (CFS) | (cFs) | (CFS) | (CFS) | (CFS) | (CFS)
Miles)
USGS
Streamstats 41 61 102 140 185 230 280 405
FHWA
5-Parameter 236 391 455
AWM Method 95 165

Considering the above analysis, the USGS Streamstats results were adopted for use in this report
following the guidance from the NHDOT Bridge Design Manual.

The hydrologic computations are provided in Appendix 7-1.

4.2 Hydraulic Analyses

Water surface profiles for 10-year, 50-year, 100-year and 500-year peak discharge events were
developed in a manner consistent with the standards used to develop water surface profiles under
the National Flood Insurance Program (NFIP). USACE HEC-RAS Version 6.1 was used to
develop flood elevation profiles for the various return events at the project location (Reference
8).

Since the bridge does not fall under an NFIP regulatory floodplain, a detailed floodway (no rise)
analysis was not performed with this study.

The stream profile developed from the field survey indicates a slight scour hole along the channel
through the existing bridge opening with higher channel invert elevations both downstream and
upstream of the bridge crossing. For the proposed condition with the bridge replacement, the
stream channel through the bridge opening was assumed to maintain the same channel profile.

4.2.1 Existing Condition Analysis
Exhibit |
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The existing conditions analysis was developed by incorporating relevant cross section data
upstream and downstream of the subject bridge from the base plan field survey information. The
model parameters such as channel and overbank roughness coefficients (Manning’s ‘n’) were
determined from aerial maps and from the site visit photography. The existing bridge was
modeled without a skew but accounting for the existing 10.2 foot clear span width at the
downstream side and the 12.3 foot clear span width at the upstream side of the bridge crossing.
The HEC-RAS model cross section locations are shown in Figure 4-1.
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Figure 4-1: HEC-RAS Cross Section Location Plan

All flood simulations performed in the HEC-RAS models were run in a mixed flow mode with the
peak flows estimated using USGS Streamstats listed in Table 4-1. Normal depth was used as
upstream and downstream boundary conditions.

At the upstream bridge face, the existing condition analysis yielded a 50-year elevation of 133.00
and 100-year elevation of 133.00 versus a low chord elevation of 133.00. This provides for no
freeboard above the 100-year storm elevation under the existing condition. The 50-year elevation
at the approach cross section 167 is 133.52 with a channel depth of 4.2 feet which compared to
the upstream face at the bridge is approximately 0.15 foot below the low chord of the opening.

Exhibit |
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Appendix 7.2 contains the results of HEC-RAS modeling for the existing bridge.

4.2.2 Proposed Condition Analysis

The proposed condition analysis was performed for the bridge replacement structures as
described under Section 2.2. The proposed structures were modeled with a total face to face
width of 16 feet and 22 feet respectively. The peak discharges, boundary conditions and cross
section locations from the existing model were not changed for the proposed model.

The summary of existing and proposed condition HEC-RAS analysis is presented in Table 4-2
for the upstream approach cross section at the bridge.

Table 4-2: Summary of Hydraulic Performance at the Approach Cross Section — Upstream
of Bridge

h Channel
: Flood Event Discharge WSEL :
Location Velocity
(CFS) (Feet, NAVD) (Ft/s)
10-yr 140 132.00 1.86
Existing Condition 50-yr 230 133.52 118
(Cross Section 167) 100-yr 280 133.83 122
500-yr 405 134.33 1.37
10-yr 140 131.64 2.56
Proposed Structure 50-yr 230 132.28 2.48
16 foot Span
(Cross Section 167) 100-yr 280 132.66 2.35
500-yr 405 133.62 1.96
10-yr 140 131.54 2.81
Proposed Structure 50-yr 230 132.04 2.97
22 foot Span
(Cross Section 167) 100-yr 280 132.29 3.01
500-yr 405 132.91 2.90
Exhibit |
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The proposed structure with a 16 foot clear span assumes a design low chord elevation of 134.00.
At the upstream bridge face, the proposed condition analysis yielded a 50-year elevation of
131.83 and 100-year elevation of 132.12. This provides for approximately 1.9 feet of freeboard
above the 50-year storm elevation at the bridge face. The 50-year elevation at the approach
cross section 167 is 132.28 with a channel depth of approximately 3.0 feet which compared to
the upstream face at the bridge which has an opening height of approximately 5.4 feet.

The proposed structure with a 22 foot clear span assumes a design low chord elevation of 133.50.
At the upstream bridge face, the proposed condition analysis yielded a 50-year elevation of
131.64 and 100-year elevation of 131.84. This provides for approximately 1.9 feet of freeboard
above the 50-year storm elevation at the bridge face. The 50-year elevation at the approach
cross section 167 is 132.29 with a channel depth of approximately 3.0 feet which compared to
the upstream face at the bridge which has an opening height of approximately 4.9 feet.

Appendix 7.3 contains the results of HEC-RAS modeling for the proposed conditions with the
bridge replacement assuming a clear span of 16 feet. Appendix 7.4 contains the results of HEC-
RAS modeling for the proposed conditions with the bridge replacement assuming a clear span of
22 feet.

A conceptual plan for the bridge replacement is presented in Figure 4-2.
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Figure 4-2: Conceptual Plan and Layout for Prop Replacement Bridge — 22’ Clear Span
Fremont 155/133 Exhibit |

Martin Road Bridge No. 155/133 10



@ Sta ntec Martin Road over Brown Brook

4.3 Scour Analysis

Scour potential at the crossing site under existing and proposed conditions was analyzed using
the Hydraulic Design — Bridge Scour functions in HEC-RAS (Reference 8) and in accordance
with the NHDOT Bridge Manual — Sections 2.7.6 and 2.7.7 (Reference 1). In accordance with
Section 2.7.6 of the NHDOT Bridge Manual, FHWA Technical Advisory T5140.23, requires all
bridges be designed to resist scour from a 100-year flood event and be checked against a 500-
year flood event.

Site specific soil information from soil borings at the project site was not available with the
Geotechnical Engineering Report for the project dated October 31, 2014. Stantec used the NRCS
Soils Report for Rockingham county to obtain soil data in the vicinity of the bridge noted as 538A
— Squamscott, fine sandy loam. For a depth of 19 to 65 inches, the soil is noted as a silt loam,
silty clay loam for which the Dso grain size was estimated to range from 0.007 mm to 0.05 mm.
This range of Dso grain size was used for the contraction scour analyses of this report.

Using the assumed Dso range in grain size, a summary of computed 100-year and 500-year flood
scour depths under existing and proposed site conditions is presented in Table 4-3. See
Appendix 7-5 for the detailed scour calculations.

Table 4-3 — Summary of Calculated Scour

Left Right
(North) (South) Location
Return Abutment | Abutment | Contraction Total of
Frequency Scour Scour Scour Scour | Maximum
Bridge (year) Depth (ft) | Depth (ft) | Depth (ft) | Depth (ft) | Scour (ft)
Right
100-yr 0.0 9.0 7.4 16.4 (South)
Existing Abutment
Condition Right
500-yr 0.0 19.3 0.5 19.8 (South)
Abutment
Left
Proposed 100-yr 57 25 0.0 57 (North)
Bridge Abutment
Replacement Left
with 22’ Span 500-yr 6.5 47 0.9 7.3 (North)
Abutment

The latest NHDOT Bridge Inspection report dated December 21, 2021 for the existing bridge
indicates the following National Bridge Inventory (NBI) ratings:

Item 113 Rating — Bridge Scour Critical Status: 8 — Stable Above Footing
Item 71 Rating — Waterway Adequacy: 6 — Equal Desirable
Item 61 Rating — Channel and Channel Protection: 6 — Bank Slumping
Exhibit |
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The report also notes the abutments are undermined and the north abutment has settled. Channel
scour and bank slumping are also noted.

44  Scour Countermeasure Design

The analyses indicate the total scour depth is estimated at 5.7 feet for the 100-year event and 7.3
feet for the 500-year event for the proposed bridge replacement. The analyses also indicate this
will be a significant reduction in scour as compared to the existing condition.

It is anticipated the new bridge replacement will be constructed on a skew with a 22-foot clear
span with a reconstructed channel aprons at the bridge opening consisting of a buried heavy
riprap blanket section spanning both banks and the channel. Riprap protection was evaluated
using two methodologies including HEC-23 Guideline #14 for Riprap at Bridge Abutments and
Guideline #4, the US Army Corps of Engineers EM-1601 Guideline for Riprap Revetment
(Reference 7). The analyses based upon HEC-23 indicate a minimum Dso stone size of 0.5 feet
(6-inch diameter stone) is required for channel protection at the 100-year storm event. Based
upon field observation, there are signs of distress along the channel and stream banks, and
therefore bank and channel protection is proposed in the vicinity of the bridge.

In addition to the channel protection measures, the scour countermeasure design should include
extending the base of the cutoff walls and wingwall footings below the estimated depth of scour
for the 100-year storm event.

5.0 Conclusions and Recommendations

51 Conclusions

1. Analysis performed with this hydraulic study also indicates that the proposed bridge
replacement will not result in any increase in flooding within the community during the
100-year base flood elevation (BFE) event.

5.2 Recommendations

1. The recommended replacement structure is a 22-foot wide by 5-foot high (clear
opening) culvert.

2. The information in Table 5-1 below for the proposed structure should be presented
within the Hydraulic Data Table in the General Notes of the Bridge Sketch Plan and
Construction Plan sets.

3. A two (2) foot thick layer of ltem 583.3 — Class |l Riprap is proposed for lining the
aprons adjacent to the bridge openings and extending up the banks to one (1) foot
above the 100-year storm elevation. A two (2) foot thick layer of item 585.3401 -
Simulated Streambed Material is proposed on top of the riprap along the channel
bottom and through the culvert.

Exhibit |
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@ Sta nteC Martin Road over Brown Brook

4. The calculated 100-year event scour depth presented in Table 4-3 for the proposed
structure should be considered for use as a culvert foundation condition in the LRFD
strength and service limit state foundation stability determination. It is recommended
that the base of the cutoff walls and wingwall footings extend below the estimated
depth of scour.

Table 5-1: Hydraulic Design Table for Bridge General Plan (Proposed Structure - 22’ Clear

Span)

Hydraulic Design Data
Drainage Area: 4.1 Square miles

Design Flood Discharge (50-year): 230 cfs

Design Flood Elevation (50-year): 131.6 at bridge

Design Flood Velocity (50-year): 3.6 fps at bridge

Scour Check Discharge (500-year): 405 cfs

Anticipated Depth of Scour (100-year): 5.7 Feet at North Abutment
Anticipated Depth of Scour (500-year): 7.3 Feet at North Abutment
Bridge Full Waterway Opening + to River: 108 Square Feet

6.0

6.1

6.2

w N

oo

References

Data Sources
New Hampshire Department of Transportation (NHDOT) Bridge Design Manual v.2.0,

revised August 2018.

NHDOT Bridge Inspection Report, Fremont 155/133, dated December 21, 2021.

Flood Insurance Study, Rockingham County, New Hampshire (All Jurisdictions) effective
date May 11, 2005

Geomorphic Characterization, Martin Road over Brown Brook, Fremont, New Hampshire,
Stantec Consuliting Services, Inc., July 8, 2022.

University of New Hampshire, New Hampshire Stream Crossing Guidelines, May 2009.
United States Geological Survey (USGS), USGS Streamstats in New Hampshire website:
http://water.usgs.gov/osw/streamstats/new hampshire.html

Federal Highway Administration (FHWA), Hydraulic Engineering Circular No. 23 “Bridge
Scour and Stream Instability Countermeasures: Experience, Selection and Design
Guidance — Third Edition”, Volume 2, September 2009.

Data Applications
US Army Corps of Engineer (USACOE), Hydrologic Engineering Center, HEC-RAS River

Analysis System, Version 6.1

Exhibit |
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7.0

7.1

7.2

7.3

7.4

7.5

Appendices
Hydrologic Analyses
7.1.1 Peak Flow Estimation - USGS Streamstats

7.1.2 Peak Flow Estimation — FHWA 5-Parameter
7.1.3 Peak Flow Estimation — FEMA-FIS Transfer

Martin Road over Brown Brook

7.1.4 Peak Flow Estimation — New England Hill and Lowland — AWM Method

Hydraulic Analyses — Existing Bridge

7.2.1 Existing Condition - Bridge Cross Section
7.2.2. Existing Condition - Channel Profile
7.2.3 Existing Condition - Analysis Summary Table

Hydraulic Analyses — Proposed Bridge — 16’ Span
7.3.1 Proposed Condition - Bridge Cross Section

7.3.2 Proposed Condition - Channel Profile
7.3.3 Proposed Condition - Analysis Summary Table

Hydraulic Analyses —- Proposed Bridge — 22’ Span
7.4.1 Proposed Condition - Bridge Cross Section

7.4.2 Proposed Condition - Channel Profile
7.4.3 Proposed Condition - Analysis Summary Table

Scour Calculations
7.5.1 Scour Sediment Data

7.5.2 Scour Calculations
7.5.3 Scour Mitigation Calculations

Bridge No. 155/133

Exhibit |
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Martin Road over Brown Brook

71 Hydrologic Analyses

7.1.1 Peak Flow Estimation - USGS Streamstats
7.1.2 Peak Flow Estimation — FHWA 5-Parameter
7.1.3 Peak Flow Estimation — FEMA-FIS Transfer

7.1.4 Peak Flow Estimation — New England Hill and Lowland — AWM Method
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TABLE 4 - SUMMARY OF DISCHARGES - continued
FLOODING SOURCE DRAINAGE AREA PEAK DISCHARGES (cfs)

AND LOCATION (sg. miles) 10-YEAR 50-YEAR 100-YEAR 500-YEAR
PICKERING BROOK
At Portsmouth Avenue
(State Route 151) 2.45 39 48 53 62
At access road 0.80 & u 86.54 *
PISCASSIC RIVER
At Ice Pond 13.8 312 480 560 760
At Cuba Road 9.0 206 318 371 503
POLICY BROOK
At Rockingham Park Inlet 59 350 550 660 880
At State Route 28 52 250 390 460 620
At a point approximately
2,000 feet above
State Route 28 5.0 180 290 330 440
At a point approximately
700 feet below Main Street 4.8 100 190 210 260
UNNAMED BROOK
At the State Route 97 bridge 0.7 70 100 120 170
PORCUPINE BROOK
At Interstate Route 93 3.1 * = 650 *
At Old Causeway 22 N N 450 *
PORCUPINE BROOK
TRIBUTARY
At Quill Lane 0.8 * * 210 *
POWWOW RIVER
At Lake Gardiner Dam in
Amesbury, Massachusetts 49.1 * * 1,720 *
Downstream reach at
corporate limits near Lake
Gardiner 48.3 "‘ * 1,700 *
At Tuxbury Pond Dam in
Amesbury, Massachusetts 459 * * 1,640 *
Upstream reach at corporate
limits in Tuxbury Pond 414 * * 1,540 *
*Data not available
Exhibit |
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Martin Road over Brown Brook

7.2  Hydraulic Analyses — Existing Bridge
7.2.1 Existing Condition - Bridge Cross Section

7.2.2. Existing Condition - Channel Profile
7.2.3 Existing Condition - Analysis Summary Table
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HEC-RAS Plan: Plan 01 River: Piscassic Reach: MRB

Existing Bridge (approx 10' Span)

Reach River Sta Profile QTotal | MinChEl | WS.Elv | CritW.S. | EG.Elev | EG.Slope | VelChnl | FlowArea | TopWiith | Froude #Chi
(&) ® ® @ @® [N T cam ®
MRB 258 10Yr 140.00] 12094 132.22 131.79 132.31 0.004608 248 71.40 155.08| 0.44|
MRB 256 50 Yr 230.00 120.94] 133.55 132.20 132.56 0.000229| 098 32157 22151 0.11
MRB 256 100 Yr 280.00 129.94] 133.87 132.20 133.88 0000192 098 39411 237.32 0.11
MRB 256 500 Yr 405.00 12004 13437 132.44 134.38 0.000216 116 866.2C 650.17 0.12
MRB 223 10°Yr 140.00 120.04 132.04 132.18 0.002790 3.08 5047  10331] 037
MR8 223 50°Yr 230.00| 120.04 133.53 133.55 0000337 141 251.15 16549 0.14
MRE 223 100 Yr 28000 120.04 133.85 | 13387 0.000302 1.39 305.94 176.74 0.13
MRB 223 500 Yr 405.00 120.04 134.35 134.37 0.000375 1.68 53596 581.66 015
MRB 183 10°Yr 140.00 120.25 132.08] 132.10 0.001208 163 87.34, 8881 0.24
MRB 193 50 ¥r 230.00 129.25 13353 13354, 0000203  107| 269.37 159.28 011
MRB 193 100 Yr 280.00 120.25 13384 133.86 0000193 112 322.38 174.51 0.11]
MRE 103 500 Yr 405.00 120.25 134,34 134.36 0.000217 1.30 542.00 564.76) 012
MRB 167 10Yr 140.00 129.32 132.00 132.08 0.002002] 188 75.11 62.20 0.30
MRB 167 50 Yr, 230.00 120.32 133.52 133,53 0.000271 118 238.30 153.70 013
MRE 167 100 Yr 280.00 129.32 133.83 133.85 0.000251 122 200.27 172.96 042,
MRB 167 500 Yr 405.00 129.32 134.23 134.36 0.000258 137 502.40 553.41 0.13
MRB 142 10°Yr 140,00 120.20 131,91 130.91 132.00 £.002065 2.39] 58.53 43.78 032
MRB 142 50 Yr 230,00 128.20 13345 131.27 133.51 0.000708 198 116.13 1535 0]
MRB 142 100 Yr 280.00 120.20 13375 131.43 133.83 0.000779 218 128.52 129.89 0.22
MRB 142 500 Yr 405.00 120.20 134.32 13182 13435 0000497 135 20313 165.90 0.16
MRE 1138 Bridge| | —
[ [ 10Yr 140.00] 120.07 13117 13017 131.24 0.001466 205] 86.20] 49.02 027
MRE 080 50 Yr 230.00] 120.07 131.46 130.46 131.50 0.002361 2.89 79.62 50.48 0.36
MRE 080 100 Yr 280.00 12.07 131.63 130.60 131.79 0.002687 325 86.19 53.37) 039
}!aa 080 500 Yr 405.00 12007 132.11 130.93 132.34 0.002012] 286 104.99 76.25 042
|MRB 043 10 Yr 14000, 12019 131.01 131.14]  0.004200 2.79 50.25 39.97 044
MRE 043 S0Yr 230.00 120.19 131.12 131.40 0.008879 4.23 54.43 4060 0.64
MRB 043 100 Yr 280.00] 120.19 13113 131.54 0.012698 5.08 5507|  40.70 077
MRB 043 500 Yr 405.00] 120.19] 13124 13124 131.06 0.021177 6.83 50.33 4134 1.00
MRB 000 10Yr 140.00 128.42 130.91 130.81 130.97 0.002703| 260, 19.07| 338.36] 0.36
IMRB 000 50 Yr 230.00 126.42 131.08 130.91 131.14 0.002703, 284 176.88 352.58 0.38
MRB 000 100 Yr 280.00 128.42| 131.18 130,09 131.21 0.002702] 2.02 20459 361.40 0.36|
[MRB_ 000 500 Yr 405.00 128.42 131.33 131.05 131.38 0.002701] 3.08 266,66 380.42] 037
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7.3  Hydraulic Analyses — Proposed Bridge — 16’ Span
7.3.1 Proposed Condition - Bridge Cross Section

7.3.2 Proposed Condition - Channel Profile
7.3.3 Proposed Condition - Analysis Summary Table

Bridge No. 155/133 Exhibit |
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HEC-RAS Plan: Plan 01 River. Piscassic Reach: MRB

Proposed Bridge (16' Span)

Reach River Sta Profile QTotsl | MinChEl | WS Elev | ClWsS. | EG.Eev | EG.Slpe | VelChnl | FlowArea | TopWidih | Froude#Chl |
(cfs) ® ® | ™ [ wm | (@) Galb | W |
MRB 256 10Yr 140.00 129.94 131.98 131.79] 132.20 0.015022| 376 37.22 49.05 0.76
MRB 256 50 Yr 230.00 129.94 132.60 132,20 132.66 0.002630 232 132.97 173.80] 0.35|
MRB 256 100 Yr 280.00 129.94 132.87 132.28| 132.92 0.001646 2.08 182.38 187.48 0.29
MRB 256 500 Yr 405.00 129.94 133.71 132.44 133.73 0000528 1.55 35766 220.51 017
MRB 223 10Yr 140.00 129.04 131.75 131.95 0.004374 3.59 39.04 20.18 048
'MRB 223 50 Yr 23000 129.04 132.34| 132.54 0.002785 3.84 83.98 116.04 044
'MRB 223 100 Yr 28000  129.04 132.73 132.85 0.002331 325 131.28| 131.93 0.5
MRE 223 500 Yr 40500  128.04] 133.86 133.71 0.000843 227 273.29 17097 0.22
MRB 193 10Yr 140.00 129.25 131.76 13182 0002083 2.04 68.62 51.53 0.31
MRB 193 50 Yr 230.00 120.25 13236 13243 0.001610 214 116.68 103.48] 029
MRB 193 100 Yr 250,00, 129.25 132.72 132.78]  0.001158 2.5/ 158.51| 120.53 0.25
MRB 1983 500 Yr 405.00 129.25 133.65 133.69 0000529, 1.77] 289.13 165.11 0.18
MRE_ 187 10Yr 140.00 12032 13164 131.74] 0004283 256 54.75 4953/ 043,
MRB 187 50 Yr 23000  129.32 132.28 132.38 0.002695 248 94.67 79.03 0.35
MRB 167 100 Yr 280.00 120.32 13266 132.74 0.001787| 235 128.67 101.79 0.30
MRB 167 500 Yr 405.00 120.32) 13362 133,67 0.000718 1.96 254.53 150.07, 021
MRE 142 10Yr 140.00 120.20 131.40 130.88 131.60 0006288 3.64 3846 36.69] 0.54
MRB 142 50 Yr 230.00 120.20 132.01] 131.28] 132.27 0.005420 4.10 56.03 45.32 0.53
MRB 142 100 Yr 280.00 12020]  132.38] 131.48) 1326 0.004521 412 67.93 64.01 0.50
MRB 142 500 Yr 405.00 129.20 133.37 131.91 133.62 0.002080 4.02 100.66 111.32 042
MRE 1139 Bridge 1
MRS 080 10Yr 140.00 120.07 13117 13048 131.24 0.001539 241 66.31 401 028
MRB 080 50Yr 230.00 129.07 131.46 130.47 131.60 0.002498 298 77.26 50.46 037
MRB 080 100 Yr 280.00 129.07 131.62 130.62 131.80  0.002848] 335 83.56 53.20 040
MRB 080 500 Yr 405.00 120.07 132.10 13095  132.38 0.003105 2.09 10161 75.36 043
MRB 043 10Yr 140.00 129.19 131.01 131.14)  0.004200 279 50.25 39.97 044
MRB 043 50 Yr 230.00 120.19 131.12 131.40 0.008878 423 54.43 40,60 064|
MRB 043 100 Yr 280.00 128.18| 131.13 131.54 0.012698 5.08 55.07 40.70 077
MRB 043 500 Yr 405.00 129.19 131.24 131.24 131.96 0021177 6.83 50.33| 41.34 1.00
MRB 000 10Yr 140.00 128.42 13091 130.81 130.87 0.002703 269 118.07 338.26 038
MRB 000 50 Yr 230.00 128.42 131.08 130.91 131.14 0.002703 2.84 176.88 352.58 036
MRB 000 100 Yr 28000 128.42 131.16 130.99 131.21 0.002702 202 204.59 361.40 036
MRB 000 500 Yr 405.00 128.42 131.33 131.05, 131.38]  0.002701 3.08 266.66 380.42 0.37|

Exhibit |



@ Sta ntec Martin Road over Brown Brook

7.4 Hydraulic Analyses — Proposed Bridge — 22’ Span
7.4.1 Proposed Condition - Bridge Cross Section

7.4.2 Proposed Condition - Channel Profile
7.4.3 Proposed Condition - Analysis Summary Table

Exhibit |

Bridge No. 155/133
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Proposed Bridge (16' Span)

HEC-RAS Plan: Plan 01 River: Piscassic Reach: MRB
Reach River Sla Profile QTotal | MinChEl | WS.Elev | CrtWs. | EG.Elev | EG.Slope | VelChnl | FlowArea | Top Width | Froude & Chl
cfs) ® [0) M | m (L) (ftis) e | @
MRB 256 10Yr 140.00| 129.94 131.93 13179 132.18 0.017581 a02| 34.86) 46.82 0.82
MRB 256 50 Yr 230.00 120.94 132.55 132.20] 132.62 0003088] 246 12520 171,55 0.38
MRB 256 100 Yr 280.00 120.04 132.72] 13228] 13279 0.002576 244 154.94 180.01 0.35
MRB 256 500 Yr 405.00 129.94 133.18 132.44 133.23 0.001558 2.27 24261| 20291 0.29
MRB 223 10 Yr 140,00 120.04 131.68 131.89 0.004875 372| 37.63 2003 0.48|
MRB 223 50 Yr 230.00] 120.04 132.12 131.37 132.46 0.006307 472 50.41 106.85 0.56]
MRB 223 100 Yr 280.00/ 129.04 132.39 13265 0.005087 4.48 89.01 117.83] 0.51
MRB 223 500 Yr 405.00) 129.04 133.02 133.16 0.002631 384 17218]  144.28 0.8
. . b ——
MRB 193 10 Yr 140,00 120.25 131.68 131.75 0.002350| 2.16 64.81 48.90 033
MRB 193 50 Yr 230.00] 129.25 13218 . 132.27 0.002447 245 98.34 94.57 035
MRB 193 100 Yr 280.00 129.25 132.41 1 132.51 0.002157 252 121.5¢ 105.70 033
MRB 193 500 Yr 405.00 12025, 133,00 133.09 0.001458| 251 162.07 132.95 028
[

MRB 167 10 Yr 140.00 129.32 131.54 13186 0.005323 281 49.80 4593 048
MRB 167 50 Yr 230.00 129.32 132.04 132.18 0.004888 2.97 7745 84.52 047
MRB 167 100 Yr 28000  120.32 132.20 132.43 0003950,  3.01 95.05 79.32 0.43
MRB 167 500 Yr 405.00 129.32 132.01 133.04 0.002308 2.90 156.45 17.14 0.35
MRB 142 10°Yr 120.00 129.20 13125  130.90 131.48 0.008624] 3.87 3615 34,62 0.62
MRB 142 50 Yr 230.00 120.20 131.64 131.28 131.09 0009818/ 4.78 48.10 39.99 0.68
MRB 142 100 Yr 280.00 120.20 131.85 131.45 132.25|  0.009407) 5.08 55.08 43.02 0.69|
MRB 142 500 Yr 405.00 120.20 132.48] 13184 132091 0.007564 5.36 75.54 67.38 064
MRE 1139 Bridge|

MRE 080 10 Yr 140.00 120.07 13118 130.16 131.23 0.001281 188 74.33 49.05 0.6
MRE 080 50 Yr 230.00 120.07 131.48 130.44 131.58 0.002013 263 87.42 50.55| 033
MRB 080 100 ¥r 280.00 129.07 13185 130.57 13178 0.002267 205 o482 53.83 0.35
MRB 080 500 Yr 405.00 120.07 13213 130.87| 132.32 0.002406 3.48/ 116.37 78.68 0.38]
MRB D43 0¥ 140.00 129.19 131.01] 131.14 0.004200 279 50.25 30.07 0.44
MRB 043 0¥ 230.00 120.19 131.12 131.40 0.008879 423 5443 40.60 0.64
MRB 043 100 Yr 280.00 120.10 131.13 L 131.54 0.012688 5.08 55.07 40.70] 0.77
MRB 043 500 Yr 405.00 12019]  131.24] 131.24 131.98 0.021177 6.83 59.33] 41.34 1.00
MRB 000 10Yr 140,00, 128.42/ 130.91 130.61 13007 0.002703 269 119.07 338.36 0.38
MRB 000 50 Yr 230.00 12842 131.08] 130.81 131.14]  0.002703] 2.84 176.88 35258 0.36
MRE 000 100 Yr 280.00] 126.42] 131.18]  130.99 131.21 0.002702 292 204,59 36140 0.38
MRB 000 500 ¥r 405.00] 128.42] 131.33] 131.05 131.38 0.002701] 3.08 266.66 38042 037

Exhibit |



@ Sta ntec Martin Road over Brown Brook

7.5 Scour Calculations

7.5.1 Scour Sediment Data
7.5.2 Scour Calculations
7.5.3 Scour Mitigation Calculations

Exhibit |
Bridge No. 155/133
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| very gravelly |
| loamy sand. i

: 130 Soil Survey
TABLE 14.--ENGINEERING INDEX PROPERTIES-~Continued
| ] i Classification |Frag- | Percentage passing | ]
Soil name and |Depth} USDA texture { i |ments | sieve number-- |Liquid | Plas-
map symbol 1 ] | Unified [ ARSHTO | > 3 i | | | | limit | ticity
[} ] | i |inches| 4 | 10 | 40 | 200 j | index
f In | | | I pet | | I | | Pot i
I i | | i i ! I f f {
B3Rm e m e 1 0-6 }Silt loam-------- |ML, CL-ML }A-4 i o | 100 {95-100j80-100155-95 | <25 | NP-5
Raynham | 6-16§8ilt loam, silt, |ML, CL-ML [A-4 { 0 { 100 195-100§80-100}55-95 | <25 | NP-5
i | very fine sandy | | I i ! 1 | ! |
] | loam, loamy veryl { | i ! | ] i |
t | fine sand. ] I | ! | § | i I
{16-60]8ilt loam, silt, |ML, CL-ML |A-4 | 0 | 100 195-100]80-100{70-95 | <25 | NP-5
I | very £ine sandy | i | | | | | | I
j j loam. i | | | | | | !
| | | | 1 | i I | {
0-4 |Loamy fine sand, |SM, SW-3M, |A-2, A-3,] © { 100 |95-100(50-85 {15-45 | ~-=- | NP
{ { fine sandy loam.| SP-SM | A-4 | t i § | [ |
] 4-12|Loamy sand, loamy|SM, SP-SM |A-2, A-3 | O | 100 195-100150-85 ¢{ 5-40  --- | NP
| | fine sand, £ine | | | | | | { I 1
| | sand. | 1 i | | |
112-19]8and, fine sand, |sM, sP-SM jA-1, A-2,{ 0 ] 100 195-100{50-85 | 5-35 | --- 1 NP
loamy sand. { | A-3 i S |
ilt loam, silty |ML, CL-ML [A-4 | O tOO 195-100}75-90 |55-80 ? <30 | NP-5
clay loam. i | | t " 1 1 i
| I { [ I ¢ | ] |
[T 7, PRSI { 0-7 |Very fine sandy |SM, ML |R-2, A-4 | 0-5 |90-100]75-100|55-90 |25-60 | <25 | NP-3
Walpole i | loam. | | I | | | | I i
{ 7-16|Sandy loam, fine tsM ja-2, A-4 | 0-5 185-100{60-100(40-85 j20-50 | --- | NP
1 | sandy loam, { | { l | 1 | | i
| | gravelly sandy | i { ! | 1 l | |
| | loam. | | i | | | I l ]
|16-60|Stratified loamy |[SP, SM, |A-1, A-2,] 0-20 |55~-100;50-100125-80 § 2-30 | -~~~ | NP
| | fine sand to | GP, GM | A-3 ) ] | I | | |
} | very gravelly | 1 | | | i ! | |
i | coarse sand. | } | i ] | 1 ! |
{ | | i | | I | | t !
547A, 547B------- { 0-7 |Very fine sandy |SM {d-2, A~4 | 5-10 190-100|75-100{55-85 |25-50 | <25 | NP-3
Walpole } | loam. | | | 1 i | | | i
| 7-16|Sandy loam, fine |SM |A-2, A-4 | 0-5 |85-100{60-100|40-85 [20-50 | ~--- ! NP
| | sandy loam, | | H i | | { | |
| | gravelly sandy | | { | | | I | |
i | loam. i | | i | | | | |
]16-60|Stratified loamy [SP, SM, (a-1, a-2,] 0-20 {55-100]50-100|25-80 | 2-30 | --- | NP
| | fine sand to | G, GM | A-3 j | | | | | !
i | very gravelly i i f ! { | | | i
| | coarse sand. | ] 1 ! | | § t I
1 [ i 1 1 | I } I | |
59Temm o mm e | 0-38|Hemic material---|PT |A-8 ] 0 | === ] === | === | === | =-— | NP
Westbrook |38-60|Silt loam, silty |SM, ML, CL|A-4, A-6 | 0 |90-—100[85-100|65—100|40-100| <40 | NP-25
: | | eclay loam, sandy| i | | ] | I | !
| | | loam. | [ | | ! | | 1 !
1 t 1 | | I | | | 1 1 i I
] 599%: | | I | { 1 1 | [ i I
] Urban land. { | ! | | | i | ] | !
| | ! | { { | | f | i
1 Hoosig-—-———===~ | 0-8 (Gravelly fine |GM, SM, ML{A-1, A-2,| 5-10 |55-80 |50-70 [30-70 |15-60 | 30-45 | 2-10
' | | sandy loam. | | A-4 | ! I | I !
| 8-15iGravelly sandy 1GM, SM, [A-1, A-2,| 5-10 140-75 |35-65 |20-60 |10-45 | 20-30 | 2-8
| | loam, very | GP-GM, | A-4 l ! ] | i | 1
| | gravelly fine | sp-SM l | { 1 | | 1 |
i | sandy loam, i ! 1 } | [ ] ] |
| | gravelly loam. | ! | I | 1 i i I
|15-60 |Very gravelly {eM, GP,  jA-1 |10-15 ]35-65 |30-50 |15-40 | 2-20 | =--- | NP
{ | coarse sand, | sp, sM I | 1 i } | | {
| | | l | | i |
i i | i ! | | }
1 ! I I | | ! |

See footnote at end of table.

|
1
!
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ROCKINGHAM COUNTY, NEW HAMPSHIRE — SHEET NUMBER 19
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Contraction Scour

Input Data

Results

Abutment Scour

Input Data

Results

Average Depth (ft):

Approach Velocity (ft/s):

Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

Station at Toe (ft):
Toe Sta at appr (ft):
Abutment Length (ft):
Depth at Toe (ft):

K1 Shape Coef:

Degree of Skew (degrees):

K2 Skew Coef:
Projected Length L' (ft):

Avg Depth Obstructed Ya (ft):
Flow Obstructed Qe (cfs):
Area Obstructed Ae (sq ft):

Scour Depth Ys (ft):
QelAe = Ve:
Froude #:

Equation:

Left Channel
0.14 1.49
0.56 3.01
3.14
280.00
22.1
0.007 0.007
0.16 278.59
2.00 62.00
0.690 0.690
0.00
0.34
Live
Left Right
988.90 1011.10
995.90 1036.10
13.91 25.22
3.07 3.20
1.00 - Vertical abutment
54 68
0.94 0.96
11.25 23.38
1.47 0.29
55.29 7.91
20.38 7.30
5.74 2.51
2.71 1.08
0.39 0.35
Froehlich Froehlich

Right

0.14
0.57

0.007
1.25

15.32
0.690

Exhibit |



Contraction Scour

Input Data

Results

Abutment Scour

Input Data

Results

Average Depth (ft):

Approach Velocity (ft/s):

Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

Station at Toe (ft):
Toe Sta at appr (ft):
Abutment Length (ft):
Depth at Toe (ft):

K1 Shape Coef:

Degree of Skew (degrees):

K2 Skew Coef:
Projected Length L' (ft):

Avg Depth Obstructed Ya (ft):
Flow Obstructed Qe (cfs):
Area Obstructed Ae (sq ft):

Scour Depth Ys (ft):
Qe/Ae = Ve:
Froude #:

Equation:

Combined Scour Depths

Left abutment scour + contraction scour (ft):
Right abutment scour + contraction scour {ft):

Left Channel
0.46 212
0.93 2.90
3.70
405.00
22.02
0.007 0.007
2.71 381.41
6.38 62.00
0.690 0.690
0.86
0.36
Live
Left Right
988.90 1011.10
995.90 1036.10
18.28 58.66
3.67 3.81
1.00 - Vertical abutment
54 68
0.94 0.96
14.79 54,39
1.66 0.57
78.95 41.36
30.44 33.51
6.48 4.70
2.59 1.23
0.35 0.29
Froehlich Froehlich
7.34
5.56

Right

0.46
0.94

0.007
20.87
48.76
0.690
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Mary Anne (NHDES): I'll defer to Karl on the stream crossing designs, I thought he had some
good questions on that and agree with his analysis. The one thing I will say is part of the
mitigation accounting and generally impact tracking, we are looking more carefully at how
projects are classified. We are seeing folks” mis-classify projects that are really wetlands and
streams. So, make sure you look not just at the NWI or the NHD as when we did the updates for
NWI it did not account for narrow stream systems of less than 15 feet. USFWS had a memo on
that so I would look to the State definition of water course which looks at defined scouring, and
evidence of sediment transport for continuous channel. That’s how we are defining streams, so it
would kick into riverine on the NWI classification system. We are also looking at each of the
different types of wetlands and what their predominant functions are. So that’s something that
we are going to be requiring a more detailed accounting when we update our forms. In terms of
the wildlife corridor, is that something you’re proposing a wildlife shelf at that crossing?

Chris Carucci (NHDOT): There is not a wildlife shelf. This crossing has relatively low base
flow, the bottom would be kind of a V shaped, so low flows would be concentrated in the center
so there would be dry edges within that crossing.

Mary Anne (NHDES): Okay, do you know what types of wildlife would be using that crossing?
Chris Carucci (NHDOT): We don’t have any specific species.

Mary Anne (NHDES): Okay, the other thing to be aware of is I don’t know if you’ve looked at
the new NWI that’s been published since November of a year ago actually, we have just
published on the WPPT a function layer which is computer generated so that might be a good
screening layer. It can’t be relied on without field verification but that’s something on these
large-scale projects that you can start to look at. That’s a computer-generated function, it's called
NWI+ on the WPPT so I just wanted to let you know about that and that’s all I have.

Mike Dionne (NHFG): No comments from me, seems like a good project and we appreciate the
upsizing for better wildlife passage.

Kevin Newton (NHFG): No comments, we don’t have any records according to the NHB
DataCheck.

Mike Hicks (ACOE): No comment other than to make sure the historical components are
squared away, and the bats, and I believe it was the Lynx, just make sure we address that and
other than that, it looks fine.

Jeanie Brochi (EPA): Great discussion, I have no additional comments thank you.

Gary Croot (USCG): No navigable waterways impacted so we have no comment.

Brook Stubbs (USDA-NRCS): So, I have no additional comments I just appreciate the
opportunity to watch the presentation. Looks like a great project and we will be looking forward
to receiving a draft copy of the agreement (in relation to the NEPA analysis and draft
Subordination Agreement that needs to be provided by the project proponent to NRCS for
review) so we can get that paperwork done and it looks like you guys have everything under
consideration for the evaluation of the resources so no further comment, thank you.

Fremont, # 23793 (Non-Fed)

This is the initial presentation to the Natural Resources meeting. Jerry Fortin introduced the
Stantec project team to the meeting attendees, and noted this project is being presented on behalf
of the Town of Fremont then began the presentation regarding Fremont 23793 — Culvert
Replacement Project at Martin Road over Brown Brook. He reviewed the existing condition of
the site:

* Located at the Eastern side of Fremont
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* Brown Brook (Tier 3 Stream) crosses under existing bridge

» Existing bridge is a 1930 cast in place concrete deck on steel beams
*10°’wx45hx181

 Brown Brook is backwatered thru culvert to depth approximately 2 feet
* 9-10° travel lanes along Martin Road

* 520 AADT (2020)

» The project is adjacent to Prime Wetland

The wetland delineation plan and photos of the inlet and outlet were presented along with photos
of the existing bridge. Jerry noted the existing bridge is on the State’s Municipal Red List due to
the poor condition of the deck and serious condition of the substructure. The abutments are
poorly aligned with the channel and the recent bridge inspection report dated December 21,
2021, notes the abutments are undermined and the north abutment has settled about 3 inches.
The preferred alternative cross section was presented of a 22° span x 7’ rise x 30” long precast
concrete box with simulated channel bottom. Jerry noted the gravel fill material beneath the
culvert to address the unsuitable material found during the geotechnical survey conducted for the
project. A profile of the preferred alternative along the stream channel was presented showing
the limits of work and intent to maintain backwater in the proposed channel under the bridge. A
preferred alternative plan view was presented next showing the limits of riprap.

A color plan was presented of the entire work area that provided a visualization of the stream
limits, wetland limits, roadway improvement limits, proposed riprap, and the 100’ prime wetland
buffer line.

The stream crossing worksheet information was presented noting the stream type as DAS along
with noting;

* Entrenchment Ratio, ranges 6.7 min to 11.9 max

e Bridge Width using 6.7 min = (17 x 6.7 + 2) = 116’ bridge width

» Width not necessary for hydraulic design and is not practicable

» Would be cost prohibitive (bridge would be much larger and substantially more expensive)

» Requires additional impacts to stream and floodplain

* Requires additional property impacts

» Extensive time for roadway closure and earthwork to accomplish large bridge construction

» Additional Floodplain alteration (bridge may require raising the roadway)

A construction phase plan view for the bridge replacement was presented showing a temporary
48” diversion pipe, temporary upstream and downstream coffer dams would be used during the
removal of

the existing structure and installation of the box culvert, grading and installation of the stream
channel material. Martin Road would be closed temporarily during the 2-3 weeks needed to
complete the installation of the new box culvert.

Jerry turned the presentation over to Mike Leach, who presented a wetland summary plan for the
stream and wetland and noted the project overall impacts of 11, 395 SF of temporary and
permanent impacts to the stream, wetlands, prime wetlands and 100’ prime wetland buffer. A
sepatate plan was presented showing the temporary and permanent impacts to the 100” prime
wetland buffer. Mitigation for the project was presented and notes as:

« Culvert sizing based on 1.2 x bank full width + 2” equal to 22 feet which is an increase in width
of greater than 200%.

« Increases opening for aquatic passage by 2.1 times from existing.
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*» Will provide simulated stream bottom material.

* Will pass 100-year storm for Brown Brook with more than 1 foot freeboard.

* Reduces 100-year floodplain elevation by approximately 1.5 feet of the bridge.

* Maintains approximately 2 foot depth of water through opening under normal flow conditions
to promote aquatic passage.

* A waiver will be requested for the impacts to the Prime Wetland and 100-foot buffer.

Mike noted the results of the NH Natural Heritage Bureau data check received in December of
2022 were the American Eel and Blanding’s Turtle. At this point, the presentation was opened to
questions.

Karl Benedict of NHDES stated this project should be reviewed for compliance with the
alternative design requirements. Since the project is in a priority resource area, mitigation would
be required. Karl asked if the existing water velocities necessitated the extensive riprap layout,
and if the limit of the proposed riprap could be minimized or revegetated. In response, Jerry
noted the average stream velocities at both the upstream and downstream face of the proposed
22-ft span box culvert are nearly half the existing values. Additionally, the proposed riprap
layout helps mitigate the existing unsuitable material that will need to be over-excavated and
improves scour protection. Jerry said Stantec will review the riprap layout and minimize the
limits of construction where possible.

Karl noted the 48" diversion pipe should be designed for a 2-year storm; Jerry acknowledged and
will confirm the pipe size is adequate.

Karl noted the length of the stream work was not noted. He suggested that a mitigation
worksheet be prepared for the project.

Mary Ann Tilton of NHDES said for the Department to process the prime wetland waiver,
Stantec will need to provide evidence the proposed culvert design does not impact the functions
and values of the prime wetland as established by the Town of Fremont. Stantec will reach out to
the Town for their prime wetland report. Mary Ann asked if the proposed culvert design meets
AOQT floodplain requirements; Jerry responded the proposed design lowers the floodplain as
established in our hydraulic study.

Michael Dionne of NH F&G reiterated the request to review and minimize the proposed riprap
layout.

Kevin Newton of NH F&G noted the angular surface of the riprap makes it difficult for species
migrating through the area, and asked Stantec to review the extent of the riprap layout.

Michael Hicks of USACE had no comment on the presentation.

Jean Brochi of the EPA had no comments on the presentation.

Gary Croot of the USCG had no comments on the presentation since Brown Brook is not a
navigable waterway so the USCG has no jurisdiction.

Jaffrey, #16307 (X-A001(234))

Pete Walker presented VHB’s current design plans for Jaffrey downtown. Main traffic
movement through downtown is from north to south on US 202 through a “dog-leg” intersection.
This project proposes a new bridge spanning the Contoocook River to improve traffic flow and
safety, with minor repairs to the existing Main Street bridge. An NHDES Wetland Application
will be filed shortly. The project proposes permanent impacts to two small wetlands, one of
which is a Priority Resource Area as it is within the floodplain of the river, as well as impacts to
the bed and banks of the Contoocook River. Permanent wetland impacts are currently estimated
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to be about 4,500 sq ft, with about 4,000 sq {t/470 In ft of impact within the river. The revised
bridge design proposes to place rip-rap within the river to ensure that the new bridge is protected
from scour. Because this reach is impounded, the river impoundment will be drawn down for
installation of the rip-rap with a turbidity curtain or sand bag type cofferdams installed. At the
Main Street bridge, temporary impacts include sediment removal to reinstall a trash rack at an
existing mill race, as well as impacts beneath the bridge for temporary staging for concrete
repairs. No permittee responsible mitigation was suggested by the Town of Jaffrey and
furthermore there are no suitable potential sites due to the urban nature of the project area. As
such an ARM fund mitigation payment for the permanent impacts is proposed.

Comment Period

Andy O’Sullivan (NHDOT) questioned whether an Alternative Design Report is required, due to
the challenge of finding an appropriate reference reach. Andy believes the 92-ft span complics
with the stream rules. Karl Benedict (NHDES) agreed with the methodology used by VHB for
estimating bankfull width, and believes that the ADR process is the appropriate method to
present the required stream crossing design information.

Pete Walker explained that geomorphic assessment completed in 2022 found that the
downstream reference reach was classified as a Rosgen C5 channel, which would have a
minimum entrenchment ratio of 2.2. The current design provides a entrenchment ratio of 1.7.
The design complies with all stream rule requirements except that minimum ratio. Andy added
that the ratio was calculated at a reference reach far downstream of the actual project area and
therefore is not a representative reference reach. Karl responded that the project can be approved
under the ADR process, the ADR narrative would need to explain that there is not a chance for a
representative reference reach in the immediate project vicinity.

Karl Benedict NHDES agrees the Department would classify Wetland 1 as a Priority Resource
Area. The design should also meet standards for stormwater under AoT rules and shoreland
protection requirements. Karl believes an ARM Fund payment would be appropriate mitigation.
Pete Walker mentioned that one issue needing resolution is how to calculate the mitigation credit
for the wildlife shelves below the proposed bridge. Prior indication from NHDES was that
mitigation is not necessary for these impacts but VHB needs further guidance on how to partition
the impacts, since there does not appear to be a clear way to separate these impacts in the ARM
Fund calculator. Pete suggested a working meeting with Andy O’Sullivan and Karl Benedict.
Karl suggested it may be worthwhile including NHDES mitigation staff if needed.

Mary Ann Tilton (NHDES) commented that NHDOT should review and consider the DES self-
mitigation rule for the wildlife shelves.

Mike Dionne (NHFGD) asked whether a mussel survey had been completed in the area. Pete
confirmed that the NHNHB database search did not identify endangered mussels, no survey had
been requested and therefore no survey has been conducted. Mike suggested that even common
mussels should be relocated during the drawdown, regardless of whether they are identified by
NHB. Further, drawdown should be completed at a rate of no more than 6 inches per day and
completed before cold weather, approximately by mid-October.

Mike further asked whether it is known where the mill race leads. Greg Goodrich replied that the
missing trash rack has allowed accumulation of debris further down the mill race channel,
although it is unknown whether a weir or other structure is located within the mill race at its
outlet to the channel. Water is flowing into the mill race, and some may get through it, but is not
free flowing. In response, Mike expressed concern that fish could become entrained within the
trash rack and suggested the mill race could be entirely blocked off at its face if no downstream
water rights are being exercised.
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Kevin Newton (NHFGD) had no further comments. -

Mike Hicks (USACE) requested that floodplain impacts should be addressed.

Jean Brochi (USEPA) emphasized earlier comment by Karl Benedict that if there will be a
change in the plan there may need to be a second mitigation discussion.

Gary Croot (USCG) indicated that there is no Coast Guard jurisdiction in this river segment.

Lee, #41322 (X-A004(593))

Stephen Hoffmann reintroduced the Lee 41322 project involving the replacement of the structure
carrying NH Route 125 over the Little River in Lee, NH. The project was previously presented
at the October 2019, August 2020, and December 2021 NHDOT Natural Resource Agency
Meetings. The purpose of this meeting was to present the selected alternative, provide project
updates since the December 2021 meeting, discuss resource area impacts, and obtain
concurrence from the resource agencies on the permitting and mitigation approach.

Updates since the prior resource agency meetings included: increasing the span length of the
selected alternative from 90 feet to 100 feet; updated NHB DataCheck Results letter now
includes spotted turtle and wood turtle in addition to the state listed species identified on prior
NHB DataCheck Results Letters; rare plant survey completed in 2022 for American featherfoil
and small whorled pogonia (no rare plants documented in the project area); and the advertising
date has shifted from June 20223 to June 2024.

The existing structure consists of an 18’ wide x 12’ high corrugated metal pipe (CMP) that was
installed in 1972 and was added to the State Red List in 2014. At the location of the crossing,
the Little River has a watershed area of approximately 18.4 square miles making this a Tier 3
stream crossing. The Little River is also part of the Lamprey River Watershed and is a NH
Designated River. The average bankfull width of the river at this location is 32’ and the design
channel bankfull width of the reference reach is 34’. Additional resources located within the
project area include wetlands, priority resource areas (PRAs, floodplain wetlands adjacent to Tier
3 stream), 100-year floodplain (Zone A), and rare plants and animals identified by NHB and
USFWS. Rare plants identified by NHB and USFWS include tufted yellow loosestrife,
American featherfoil, and small whorled pogonia. A rare plant survey was completed in August
2020 and no rare species were identified. Based on coordination with NHB an additional rare
plant survey was completed in June 2022 and again no rare species were documented in the
project areas. Rare wildlife species include American eel, Blanding’s turtle, spotted turtle, and
wood turtle. NHF&G made the following recommendations based on preliminary coordination:
1) Time of year restriction from April 15® through July 1% to protect diadromous fish spawning
runs, particularly river herring which has been documented in the Little River downstream from
the project area, and American eel; 2) Wildlife friendly erosion control matting; and 3) Limiting
riprap in the river channel. The NHDES WPPT was reviewed and the segment of the Little River
was identified as a cold water fishery and an eastern brook trout water. However, John Magee at
NHFG confirmed that this section of the Little River does not contain eastern brook trout and is
not a cold water fishery.

The selected alternative consists of a 100-foot single span bridge structure with a channel
realignment originating on the upstream side of the bridge. The proposed project will construct
approximately 143 linear feet of “new” stream channel through the proposed structure. The
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¢ Since the next submittal in March is an amendment, the Corps and DES may want to discuss
what will need to be involved and included in the submittal.

Gary Croot:
* No bridge impacts involved so no Coast Guard permitting is required.
e If construction involved barges adjacent to/in channel, the Coast Guard will coordinate with the
Port to issue notice to mariners.

Jamie Sikora:
¢ Noted that FHWA is the lead federal agency and approved the NEPA Categorical Exclusion
document. Design changes will be reevaluated, which includes reinitiating consultation on EFH
and ESA.

Chris Williams:
¢ Notification to mariners and the fishing industry will be required due to the dredging and increase
in vessel traffic during construction.

Fremont #23793

This is the second presentation to the Natural Resources meeting. Alanna Gerton introduced the
Stantec project team to the meeting attendees, and stated this project is being presented on behalf
of the Town of Fremont. She then began the presentation regarding Fremont 23793 — Culvert
Replacement Project at Martin Road over Brown Brook, and noted the primary focus is project
mitigation. She reviewed the existing condition of the site:

* Located at the Eastern side of Fremont

* Brown Brook (Tier 3 Stream) crosses under existing bridge
* Existing bridge is a 1930 cast in place concrete deck on steel beams
*10°wx4.5°hx 18’1
* Brown Brook is backwatered thru culvert to depth approximately 2 feet
* 9-10° travel lanes along Martin Road
* 520 AADT (2020)

* The project is adjacent to Prime Wetland

Photos of the inlet and outlet were presented along with photos of the existing bridge. Alanna
noted the existing bridge has been on the State’s Municipal Red List since 1992. The abutments
are pootly aligned with the channel and the recent bridge inspection report dated December 21,
2021, notes the abutments are undermined and the north abutment has settled about 3 inches.
The preferred alternative cross section was presented of a 22° span x 7” rise x 30° long precast
concrete box with simulated channel bottom. Alanna noted the gravel fill material beneath the
culvert to address the unsuitable material found during the geotechnical survey conducted for the
project. A profile of the preferred alternative along the stream channel was presented showing
the limits of work. Per comments received at the January 18th meeting, Alanna indicated the
limits of riprap had been reduced by about 15 LF on the downstream side. A typical channel
cross section and plan view of the preferred alternative was presented on the next slides. Alanna
noted the extent of the simulated streambed material was clarified on the plan view.

A color plan was presented of the entire work area that provided a visualization of the stream
limits, wetland limits, roadway improvement limits, proposed riprap, and the 100’ prime wetland
buffer line.
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A construction phase plan view for the bridge replacement was presented. It showed a temporary
48” diversion pipe and temporary upstream and downstream coffer dams to be used during the
removal of the existing structure, installation of the box culvert, and grading and installation of
the stream channel material. Martin Road would be closed temporarily during the 2-3 weeks
needed to complete the installation of the new box culvert.

Alanna turned the presentation over to Mike Leach to discuss the project wetland impacts. He
noted the summation of temporary and permanent impacts to the stream, wetlands, prime
wetlands, and 100’ prime wetland buffer was reduced to 10,478 SF. A separate plan was
presented showing the temporary and permanent impacts to the 100° prime wetland buffer.
Mike noted the permanent impacts to the downstream area was reduced as was requested at the
January 18th meeting. In addition, he presented and noted the permanent impacts associated with
the 100-ft Prime Wetland buffer are for the roadway widening and approach for the new bridge.
Mitigation for the project was presented and notes as:

» The culvert sizing is based on 1.2 x bank full width + 2” equal to 22 feet which is an increase in
width of greater than 200%.

» The preferred alternative preserves the natural alignment of the stream channel.

» The proposed opening is 2.1 times greater than existing, which benefits aquatic passage,
enhances stream conductivity and sediment transport, and minimizes the potential for inlet
obstructions.

« A simulated stream bottom material will be provided as part of the preferred alternative.

« The design does not restrict high flows and maintains low flows.

« The preferred alternative will pass the 100-year storm for Brown Brook with more than 1’ of
freeboard.

« The project reduces the upstream 100-year floodplain elevation by approximately 1.5°.

« The project increases the 100-year flood volume storage by approximately 200 CF.

« The preferred alternative maintains approximately 2 of water through opening under normal
flow conditions to promote aquatic passage.

« The design intent is to not cause erosion, aggregation, or scouring upstream or downstream of
the crossing or water quality degradation.

= An alternative design report will be provided for the project.

« A waiver will be requested for the impacts to the Prime Wetland and 100-foot buffer.

Mike stated that for these reasons, he believes the project to be self-mitigating. At this point, the
presentation was opened to questions.

Karl Benedict of NHDES stated this project overlaps two priority resource areas (PRA’s) — the
wetlands associated with the Tier 3 stream, and the 100’ prime wetland buffer. He noted
mitigation will be required for the permanent impacts associated with these PRA’s. Mike said he
would follow-up separately with Karl; Stantec will provide a color plan highlighting the
permanent impacts within the PRA’s for discussion regarding the mitigation fees.

Karl indicated the specification for the simulated streambed material should define a material
similar to the existing reach streambed material; Mike acknowledged.

For the surface restoration identified as item 583.32 — Riprap, Class III Intermixed with Humus,
Karl asked that Stantec consider using a native plantings for the banks; Mike acknowledged.
Andy O’Sullivan acknowledged the PRA areas require mitigation and noted impact areas D and
E upstream and areas F, G, and H downstream will require mitigation.

Mike Leach noted the permanent 100-ft wetland buffer area impact for the roadways widening
would also be included in the mitigation.
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Michael Dionne of NH F&G had no comment on the presentation.

Michael Hicks of USACE asked if a historical assessment had been conducted for the project.
Mike responded Stantec had completed the historical evaluation process in 2014; the bridge was
determined to be not eligible and the NHDHR information would be included in the permit
application.

Jean Brochi of the EPA had no comments on the presentation.

Gary Croot of the USCG had no comments on the presentation since Brown Brook is not a
navigable waterway so the USCG has no jurisdiction.

Jamie Sikora of FHWA had no comment on the presentation.

Littleton-Waterford, #27711 (A003(594))

Today’s NRACM meeting was a virtual meeting over Zoom. Megan Ooms (Dubois & King) and
Bill McCloy (Normandeau) were present. Megan introduced the project team and summarized
the existing bridge including its general location, surrounding landmarks and reviewed some
photos of the site. Megan then summarized the details of the existing bridge, its deficiencies, and
the project’s purpose and need. The purpose of the project is to provide a safe and efficient
highway crossing of the Connecticut River and to rehabilitate or replace the structurally deficient
bridge thereby removing it from the State Bridge Red List and optimizing its remaining service
life. The existing bridge exhibits substructure and steel superstructure deterioration and does not
meet current width or railing standards. The bridge is a vital crossing for community. Megan
discussed seven (7) alternatives currently under consideration in high-level detail: 1) Do Nothing
(Does Not Meet Purpose & Need), 2) Deck Replacement, 3) Full Superstructure Replacement, 4)
Full Superstructure Replacement & Widening, 5) Convert to Multi-Use Path (Does Not Meet
Purpose & Need), 6) Full Replacement and 7) Demolition and Addition of New Ramps. A
summary table of the alternatives was presented including the relative degree of impact to
various factors including environmental impacts, traffic, historical resources, and others such as
cost and service life.

Bill McCloy (Normandeau) summarized known natural resources and other related findings
about the project site based on initial desktop due diligence and field investigations.
Coordination with NHNHB indicated four known plant species, one wildlife species and no
natural communities in the bridge vicinity. Follow up coordination with NHNHB and NHFG
indicated that it was unlikely that the nearby rare plants would be present at the project site due
to lack of appropriate habitat and that the wildlife species of concern was not utilizing the Route
18 bridge for nesting. Coordination with VIFW indicated three wildlife and one plant species of
concern in the area of the bridge. VIFW is recommending a mussel survey in the river and
review of the bank of the river on the VT shore for the rare plant known upstream of the site.
Scattered invasive species were noted during the wetland delineation. VTANR reviewed the
delineation boundaries and wetland classification pursuant to the VT Wetland Rules in 2022 and
concurred. Coordination with USFWS IPaC indicated that the project falls within the range of
the northern long-eared bat (NLEB), Canada lynx and monarch butterfly. A visual inspection of
the bridge structure in Nov 2020 did not reveal any signs of bat utilization or roosting per the
USFWS guidance and methodology at the time. An Essential Fish Habitat (EFH) study is not
required at this time.
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2022 VALUES

TOWN LAND VALUE

NHDES AQUATIC RESOURCE MITIGAT

Acworth 2015 WETLAND PAYMENT CALCULA1
*»**|NSERT AMOUNTS IN YELLOW CELI
Albany 1166
Alexandria 3283
Allenstown 11545 1|Convert square feet of impact to acr
Alstead 3107 |INSERT SQ FT OF IMPACT |Square feet of impact 1 759.00
Alton 28465 43560.00
Amherst 33150 Acres of impact = 0.0174
Andover 5187
Antrim 5186
Ashland 17888 2|Determine acreage of wetland const
Atkinson 53267 Forested wetlands: 0.0261
Auburn 25811 Tidal wetlands: 0.0523
Barnstead 10183 All other areas: 0.0261
Barrington 14071
Bartlett 10785
Bath 2148 3|Wetland construction cost:
Bean's Grant 494 Forested wetlands: $2,677.79
Baany Puirchase 494 Tidal Wetlands: $5,355.57
Bedford 53267 All other areas: $2,677.79
Belmont 16815
Bennington 5777
Benton 494 4|Land acquisition cost (See land valu
Berlin 2091 |INSERT LAND VALUE Town land value: 18506
Bethlehem 1170|FROM TABLE WHICH Forested wetlands: $483.68
Boscawen gazs|APPEARS TO THE LEFT. (o /oy nds: $967.36
{Insert the amount do not

Bow 22793 copy and paste.) All other areas: $483.68
Bradford 5543
Brentwood 25013 5|Construction + land costs:
Bridgewater 21888 Forested wetland: $3,161.47
Bristol 19371 Tidal wetlands: $6,322.93
Brookfield 3208 All other areas: $3,161.47
Brookline 24118
Cambridge 494 6|NHDES Administrative cost:
Campton 6327 Forested wetlands: $632.29
Canaan 5832 Tidal wetlands: $1,264.59
Candia 13335 All other areas: $632.29
Canterbury 4856
Car_roll 4102 rkkikkikkik | TOTAL ARM PAYMENT st
Center Harbor 43396 Forested wetlands: $3,793.76
Chandler's
Purchase 494 Tidal wetlands: $7,587.52
Charlestown 3287 All other areas: $3,793.76
Chatham 742
Chester 16676
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Chesterfield
Chichester
Claremont
Clarksville
Colebrook

Columbia
Concord
Conway
Cornish

Purchase
medon
Cutt's Grant

Dalton

Danbury
Danville
Deerfield
Deering

Crawford's /

Derry

Dix's Grant
Dixville
Dorchester
Dover _
Dublin
Dummer
[Dunbarton
Durham
East Kingston
Easton
Eaton

Ellsworth
Enfield
Epping
Epsom
Errol

Erving's Location

Exeter
Farmington
Fitzwilliam
Francestown
Franconia
Franklin
Freedom
Fremont
Gilford
Gilmanton
Gilsum

Effingham |

9817
10581
5788
681
1771
684
37684
17622
2954

494
1878
494
1912
2798
25564
9596
6106
53267
494
494
869
53267
6403
494
7038
35249
26497
1943
3515
4109
655
12084
22559
10218
1110

494
53267
9882
4939
5172
4017
15980
16133
18506
30949
7638
2184
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Leach, Michael

From: Benedict, Karl <Karl.D.Benedict@des.nh.gov>

Sent: Tuesday, March 7, 2023 3:49 PM

To: Leach, Michael

Cc: Fortin, Gerard; Gerton, Alanna

Subject: RE: Fremont 23793 — Martin Road over Brown Brook Mitigation
Follow Up Flag: Follow up

Flag Status: Flagged

Hi Michael,

| would recommend running the ARM calculator for (only) the 759 sq. ft. of permanent impacts to PRA. For the upland
impacts located within the 100’ prime wetland buffer | recommend completing the prime wetland waiver request form
linked below. Identify the proposed ARM payment for the PRA permanent impact, upgrade to the stream crossing and
request to exclude upland areas within the ROW. You have excluded the riverine impacts and we will consider those to
be self-mitigating with the culvert as discussed.

NH Online Forms System - Prime Wetland Waiver Forestry & Other Activities . Version 2.1

Sorry for delay in response as | was out of office.

Karl Benedict, Public Works Subsection Supervisor

Land Resources Management

Water Division, NH Department of Environmental Services
29 Hazen Drive, PO Box 95

Concord, NH 03302

Phone: (603) 271-4194

Fax: (603) 271-6588

Email: Karl.Benedict@des.nh.gov

QFO”OW us on Twitter!

[i Like us on Facebook!

We greatly appreciate your feedback. Please take a moment to fill out our 3-minute NHDES-LRM customer satisfaction
survey.

From: Leach, Michael <Michael.Leach@stantec.com>

Sent: Tuesday, February 21, 2023 10:58 AM

To: Benedict, Karl <Karl.D.Benedict@des.nh.gov>

Cc: Fortin, Gerard <Gerard.Fortin@stantec.com>; Gerton, Alanna <Alanna.Gerton@stantec.com>
Subject: Fremont 23793 ~ Martin Road over Brown Brook Mitigation

[EXTERNAL: Do not open at’Eacthents or click on links unless \_/ou recognize and trust the sender.

Hi Karl,
As a follow-up to the second NHDOT BOE meeting for the project held on February 15, the attached mitigation area plans
have been highlighted for your review to confirm the project mitigation.

Based upon the meeting discussion, we understand the stream is self-mitigating (i.e., no stream mitigation fee), but there

are 2 PRA areas associated with the project that will require mitigation by in-lieu fee for the permanent impacts under this
project.
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One PRA area is the wetlands associated with the Tier 3 stream (impacts D and E upstream and impacts F, G and H
downstream) that total to 759 SF associated with the new bridge.

The other PRA is the 100’ Prime wetland buffer noted on the separate plan identified as areas A and B that total to 3,505
SF associated with the roadway widening and approach to the new bridge.

These 2 PRA areas sum to (759 + 3,505 =) 4,264 SF. We have obtained the 2022 wetland mitigation worksheet (latest
one available at the NHDES website) and input the Wetland Impact area of 4,264 SF and the Town Value (18,506) that
results in an in-lieu fee payment estimated at $21,313.03 - see attached.

Can you please confirm that this mitigation approach and associated impact areas are consistent with the BOE meeting
for this project and that the final mitigation fee would be based upon any final adjustments to the permanent wetland
impact areas and any adjustments to the Town’s Value for 2023, if any

Please e-mail or call me with any guestions or comments.

Thank you,

Mike

Senior Associate

Direct: 603-206-7538
Mobile: 603-203-3048

Fax: 603-669-7636
michael.leach@stantec.com

Stantec
5 Dartmouth Drive Suite 200
Auburn NH 03032-3984

The content of this email is the confidential property of Stantec and should not be copied, modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you are not the
intended recipient, please delete all copies and notify us immediately.

Please consider the environment before printing this email.

Caution: This email originated from outside of Stantec. Please take extra precaution.

Attention: Ce courriel provient de I'extérieur de Stantec. Veuillez prendre des précautions supplémentaires.

Atencién: Este correo electronico proviene de fuera de Stantec. Por favor, tome precauciones adicionales.
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Fremont 23793 Martin Road over Brown Brook

Engineering Study Bridge No. 155/133
November 2022 Revised December 2022 Fremont, NH

This document entitled [Title] was prepared by Stantec Consuilting Services Inc. (“Stantec”) for the account of
the Town of Fremont (the “Client"). Any reliance on this document by any third party is strictly prohibited. The
material in it reflects Stantec’s professional judgment in light of the scope, schedule and other limitations
stated in the document and in the contract between Stantec and the Client. The opinions in the document are
based on conditions and information existing at the time the document was published and do not take into
account any subsequent changes. In preparing the document, Stantec did not verify information supplied to it
by others. Any use which a third party makes of this document is the responsibility of such third party. Such
third party agrees that Stantec shall not be responsible for costs or damages of any kind, if any, suffered by it
or any other third party as a result of decisions made or actions taken based on this document.

Prepared by W h

(signature)

Alanna Gerton, PE

" lal—
Reviewed by 4)

(signature)
Dan Taylor, PE

Approved by &/d

(sigriature)

Gerard Fortin, PE
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Fremont 23793 Martin Road over Brown Brook

Engineering Study Bridge No. 155/133
November 2022 Revised December 2022 Fremont, NH

1.0 [INTRODUCTION

This report discusses replacement alternatives for the bridge carrying Martin Road over Brown Brook (Br.
No. 155/133). Martin Road connects Fremont Road and North Road and runs north to south. The existing
bridge is located about 2,500° north of North Road, which runs east to west.

The existing bridge is on the State’s Municipal Red List due to the poor condition of the deck and serious
condition of the substructure and has a load posting of 15 tons. The superstructure is in satisfactory
condition. The abutments are poorly aligned with the channel and the recent bridge inspection report
dated December 21, 2021, notes the abutments are undermined and the north abutment has settled
about 3.5 inches. Channel scour and bank slumping are also noted.

“d 4

i
Corneys o

Figure 1 Location Map
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Fremont 23793 Martin Road over Brown Brook
Engineering Study Bridge No. 155/133
November 2022 Revised December 2022 Fremont, NH

2.0 EXISTING CONDITIONS

2.1 BROWN BROOK

Brown Brook rises in the Town of Fremont near Leavitt Road and flows to the east under Martin Road.
Brown Brook reaches its confluence with the Piscassic River approximately 600 feet downstream of
Martin Road. Many references note Brown Brook as the Piscassic River at and upstream of the bridge
location, however the NHDES has designated the reach above the confluence as Brown Brook. The
Piscassic River flows east under Route 125 then under Route 101, and eventually merges with the Fresh
River then the Lamprey River, which discharges into Great Bay. The drainage area of Brown Brook at the
crossing site is about 4.1 square miles.

The terrain and floodplain of Brown Brook is relatively gentle with a main channel slope at approximately
10.5 feet per mile. The watershed is a mix of open fields and forested areas with some residential
development within the watershed. The land use is agricultural along Martin Road with farm cattle using
the fields in the vicinity of the bridge.

22 ROADWAY APPROACH

See Table 1 for a brief summary of the roadway approaches and the following text for a more detailed
description.

Table 1 Existing Martin Road Summary

Functional Class Urban, Local

National Highway System | Bridge does not carry NHS

Two-way with undefined width of travel lanes
Roadway width varies — 15 to 19 feet.

Roadway Section

Horizontal Alignment Tangent

Nearly level across the bridge with sag in vertical curve
located approximately 100 feet south of the bridge

Vertical Alignment

Posted Speed 25 mph
2020 AADT 520
2042 AADT 769
Truck Percentage 4%
Pavement Condition Poor

The roadway alignment of Martin Road is on a short tangent section between horizontal curves which both
curve to the east. The roadway varies in width at approximately 18-19 feet north and south of the bridge.
The existing pavement is in poor condition. There is a gravel driveway located at the southwest quadrant
just south of the bridge.
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Fremont 23793 Martin Road over Brown Brook

Engineering Study Bridge No. 155/133
November 2022 Revised December 2022 Fremont, NH
2.3 BRIDGE

See Table 2 below for a summary of the existing bridge components, which are discussed in more detail
in the following subsections.

Table 2 Existing Bridge No. 155/133 Summary

Superstructure Cast-in-place concrete deck on painted steel beams
P — ﬁc;r;grne:: V%Ir:;:y abutments on soil with stone and concrete
Built 1930
18.0 feet total length. 15.0 feet single maximum span {clear span
Length at waterway varies from 10.2 at downstream face to 12.3 feet at
upstream face)
Width ~20.5 feet (17.8 feet curb to curb)
Skew 25
Wearing Surface | Bituminous

2.3.1 Bridge History

The existing bridgé was built in 1930 and consists of a cast-in-place concrete deck on steel girders, which
are set on reinforced concrete abutments on soil. The bridge clear span is skewed and is 12’-3" at the
inlet and 10’-2" at the outlet of the waterway. The clear height varies along the length between 4'-0" and
4'-5”. A fence gate, presumably to prevent farm animals from entering the waterway, is located at the
upstream side of the bridge.

Bridge curbs with a reveal of 0’-6” support tubular bridge rail with three steel posts over the bridge,
leaving a total curb-to-curb roadway width of approximately 17.8’. This is also the approximate rail-to-rail
width, as the rail is not appreciably set back from the vertical curb face. There is no bridge approach rail
or bridge rail transitions at this structure.

2.3.2 Bridge Condition

As summarized in Table 3 below, the latest bridge inspection report of December 2021 has assessed the
bridge deck to be in Poor (4) condition citing curbs have cracks and minor spalls; soffit has light cracks
and spalls with exposed and rusted reinforcing steel, heavy leaking, several small delaminations, scaling
and leaking with efflorescence.

The substructure was found to be in Serious (3) condition, with the north abutment exhibiting large cracks
at north centerline with 3.5 inches of settiement, broken, bulging and undermined up to 12 inches. The
south abutment was cracked up to 0.5 inch wide with spalls below the waterline and abrasion along the
waterline. The bridge seats indicate large cracks on the north and south sides. Large cracks and spalls
were observed at the northwest exterior bays with up to 20 inches of penetration. The stone wingwalls
were observed to be loose with voids.
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Engineering Study Bridge No. 155/133
November 2022 Revised December 2022 Fremont, NH

The posts of the bridge railing are all loose and several are not bolted; and one post is damaged and not
attached. The bridge railing height is substandard.

Table 3 Existing Bridge Condition Summary

Red List gonngltlrurg?i::LOR;c:) lléit?ct, r(]?cheduled for 2023
Deck 4 Poor

Superstructure 6 Satisfactory

Substructure 3 Serious

Sufficiency Rating | 16%

Bridge Rail Substandard

Rail Transition None

3.0 PROBLEMS AND SOLUTIONS

The key problems and solutions associated with the existing bridge are summarized in Table 4 below.

Table 4 Problems & Solutions

Problem | The existing bridge is structurally deficient.

Solution Repair or replace the bridge.

Problem | The existing abutment walls are misaligned with the channel.

Replace the bridge with a wider opening structure aligned with Brown Brook with channel protection
Solution | that will minimize scour effects at outlet side and deposition of material under and at the upstream
side of the bridge. Remove accumulated debris below the bridge.

4.0 HYDRAULIC & ENVIRONMENTAL DESIGN
CONSIDERATIONS

With consideration for the hydraulic and environmental aspects for the design of this bridge, this section
summarizes the key factors considered in setting the span and channel section ahead of the structure
alternative evaluation. For more detailed information, see Appendices A through E.

4.1 MINIMUM SPAN PER STREAM CROSSING GUIDELINES

The bridge is located in the middle of a large cattle farm field. Historically, the cattle have had access to
the river immediately upstream and downstream of the bridge and have used these two areas as
‘watering holes’. Over the years, the stream banks have been significantly modified by the farming
activities, causing the banks to be much wider and flatter than the adjacent upstream and downstream
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reaches. According to historical information, the project location along Martin Road is not subject to
significant flooding from Brown Brook.

The memo Geomorphic Characterization, Martin Road over the Brown Brook, Fremont, New Hampshire
summarizes the geomorphic investigation at this site. Brown Brook was identified with a classification of
“Da5" based on dominance of the sand bed, an entrenchment ratio greater than “4”, a width/depth ratio
less than “4", and a slope of less than 5%. Based upon the field work, the bankfull width is 17 feet. The
minimum clear span is 1.2 x bankfull width + 2 feet (New Hampshire Stream Crossing Guidelines, 2009)
or 22 feet, as shown in Table 5. See Appendix A for the complete geomorphic report.

Table 5 Bankfull Channel Data

Bankfull Width 17 ft

Minimum Clear Span

22 ft
(1.2 x Bankfull Width + 2)

4.2 HYDRAULICS

Per Bridge Design Manual (BDM) Table 2.7.5-1, this bridge has a design 50-year event and a cHeck 100-
year flood event since it is on a Tier 5 highway The bridge substructure scour design is a 100-year event
and a check 500-year flood event.

A summary of existing and proposed Water Surface Elevation (WSEL) and stream velocity from the HEC-
RAS analysis is presented in Table 6 for the upstream cross-section at the bridge.

Table 6 Hydraulic Summary at Bridge

Upstream Face Downstream Face
. Discharge Average Average
Bridge | Fiood : WSEL Stream WSEL Stream
Event (ft¥/sec) > :
(Feet, NAVD) Velocity (Feet, NAVD) Velocity
(fsec) (ft'sec)
10-yr 140 131.55 45 130.98 6.2
50-yr | 230 133.00 49 131.46 8.5
Existing
100-yr 280 133.00 6.0 131.63 9.8
500-yr 405 134.32 8.1 134.25 8.1
10-yr 140 131.27 25 131.19 2.4
Proposed 50-yr 230 131.64 36 131.48 35
22’ Span 100-yr 280 131.84 4.1 131.65 4.1
500-yr 405 132.40 5.0 132.09 5.1
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The proposed structure with a 22 foot clear span assumes a design low chord elevation of 133.50. At the
upstream bridge face, the proposed condition analysis yielded a 50-year elevation of 131.64 and 100-
year elevation of 131.84. This provides for approximately 1.9 feet of freeboard above the 50-year storm
elevation at the bridge face. The 50-year elevation at the approach cross section 167 is 132.29 with a
channei depth of approximately 3.0 feet which compared to the upstream face at the bridge which has an
opening height of approximately 4.9 feet. The Hydraulic Study Report, dated October 2022 is contained in
Appendix B.

Existing and proposed freeboard is summarized in Table 7.

Table 7 Freeboard Summary at Bridge

Upstream | Downstream | Upstream
Rt Downstream
CII:Iavr::tel CII::,r::tel M'Em‘m Minimum FI Upstream Downstream
Bridge ch Low Chord ood Freeboard Freeboard
EL. EL. ord EL Event
() (f0) EL. - k (ft) (ft)
50-yr 0.00 1.54
Existing 128.65 128.48 133.00 133.00 100-yr 0.00 1.37
500-yr 0.00 0.00
50-yr 1.86 2.02
P
roposed | ¢ 65 128.48 133.50 133.50 100-yr 1,66 1.85
22’ Span
500-yr 1.10 1.41

4.3 WETLANDS

Per Wetland and Watercourse Delineation Report and Wetland Functional Assessment, Piscassic River,
Martin Road, Fremont, New Hampshire dated July 19, 2022, wetland boundaries were delineated and
located using GPS. Stantec also performed a wetland functional assessment of the delineated wetland
and stream in accordance with the New Hampshire Wetland Rules. See Appendix C for the complete
wetlands report.

4.4 WILDLIFE CROSSING

No wildlife crossing is proposed with the replacement structure. The proposed alternative maintains the
existing stream thread, which carries a few feet of water through the existing bridge. Since there is
currently limited headroom within the crossing (total height to channel bottom is approximately 5 feet),
providing a shelf for wildlife passage through the new structure would require increasing the roadway
profile elevation. The structure span would also need to be increased to provide shelf area, resulting in
additional filling in the floodplain and wetland resource areas to construct the raise roadway embankment.
Given the very low traffic volumes as noted in section 2.2 and small size of this bridge, providing a wildlife
crossing is not practical given the associated significant increases in environmental impacts and project
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construction costs associated with raising the roadway profile to increase bridge size to accommodate a
wildlife crossing.

Another consideration with providing a wildlife crossing is the abutting farm properties and farm animais
using the adjacent fields. A gate currently exists at the downstream side of the existing bridge to prevent
farm animals from crossing through the bridge opening. If a wildlife crossing were provided, this would
encourage farm animals to use the bridge opening. The existing gate is being removed and not replaced
with the proposed bridge design.

4.5 ARCHEOLOGICAL ASSESSMENT

A Phase 1A Archeological Sensitivity Assessment was conducted by Monadnock Archeological
Consulting, Inc. dated April 13, 2014 for the replacement of the Martin Road Bridge. The study did not
identify any archeological sites or areas of archeological concern within the project limits. No further study
was recommended. The New Hampshire Division of Historical Resources (NHDHR) issued a
determination on December 10, 2014 concurring with the consultant’s recommendation that no further
study was needed.

The Phase 1A Archeological Sensitivity Assessment and NHDHR determination are contained in
Appendix D.

4.6 BRIDGE HISTORIC ELEGIBILITY

With an acknowledgement that the bridge is proposed to be replaced, NHDHR requested an Individual
Inventory Form be prepared for the 1930’s era bridge. The form, NHDHR INVENTORY # FRM0007,
dated April 14, 2015 was filed with NHDHR by NHDOT and a determination of Not-Eligible was received
with NHDHR’s letter dated May 21, 2015.

The bridge Individual Inventory Form and NHDHR determination are contained in Appendix E.

5.0 GEOTECHNICAL

5.1 SUBSURFACE CONDITION SUMMARY

Stantec conducted a geotechnical exploration and analysis for replacement of the existing bridge. The
work consisted of drilling four (4) test borings, evaluating the subsurface conditions and providing
geotechnical engineering recommendations for the design and construction of the proposed bridge.

In general, the test borings encountered granular fill overlying naturally deposited soils. Fill was
encountered in all of the borings and ranged in depth from the ground surface to approximately 7 feet.
The fill generally consisted of fine to coarse sand with varying lesser amounts of gravel and silt. The
recorded N-values ranged from 3 to 12 indicating a very loose to medium dense consistency. Based on
field observations, an organic deposit was encountered in boring B-2 from approximately 7.0 to 10.0 feet.
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This material is expected to be highly compressible. A clay deposit was encountered in B-2 and B-3 from
approximately 7 to 16.5 feet. The recorded N-values ranged from 1 to 7 indicating a very soft to stiff
consistency. A sand and gravel deposit was encountered in B-2 and B-3. The top of this deposit is
expected to range from approximately 12.5 to 16.5 feet below the ground surface. The recorded N-values
ranged from 28 to 66 indicating a medium dense to very dense consistency. Bituminous pavement was
encountered at all boring locations and ranged from 3 to 5 inches in thickness.

Based on the subsurface conditions encountered in the test borings, a replacement bridge can be
supported on soil. However, borings B-2 and B-3 encountered organic and clay deposits that are not
suitable for supporting a replacement bridge. The deposit should be completely removed from the zone of
influence of the proposed structure and replaced with compacted Structural Fill (NHDOT Iltem 508). The
Geotechnical Engineering Report dated October 31, 2014 is provided in Appendix F.

6.0 DESIGN ALTERNATIVES

6.1  MAINTENANCE OF TRAFFIC ALTERNATIVES

The maintenance of traffic alternatives considered are as follows:

1. Bridge Closure. € Recommended

2. Maintain alternating one-way traffic in phases.
6.1.1 Bridge Closure

A short-term bridge closure was considered and is the preferred alternative as the detour route is
estimated at 3.3 miles using State Route 125 located parallel to Martin Road on the easterly side and
traffic volume is a reasonably low Average Annual Daily Traffic (AADT) of 520 vehicles per day, see
Figure 2 below.

This is the recommended maintenance of traffic alternative since it would result in a shorter construction
duration over maintaining alternating one-way traffic and would be more cost-effective since only one
construction phase would be needed for the work. With the bridge closure, the environmental impacts are
significantly less with a smaller work area which also minimizes overall impacts. The intent with this
alternative is to complete the project with a roadway closure of six weeks.
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6.1.2 Alternating One-Way Traffic

A second alternative was considered using alternating one-way traffic with temporary traffic signals in two
phases however due to the relatively narrow width of Martin Road in the vicinity of the project, and the
resulting lengthened duration of the work and significant environmental impacts using this method of
traffic control, this alternative is not recommended. Furthermore, due to the serious condition of the
substructure, it is unlikely that the abutments could be demolished in stages and continue to safely
support traffic.

6.2 BRIDGE SCOPE OF WORK & ALTERNATIVES

Due to the existing bridge’s age, poor condition of the bridge deck, serious condition of the substructure,
and substandard bridge and approach railing, we recommend that the bridge be replaced. In addition, the
existing abutment walls are misaligned with the channel which results in a narrower opening at the outlet
side at 10.2 feet than the inlet side at 12.3 feet. This configuration appears to result in some minor scour
at the outlet side of the bridge and some minor deposition upstream of the inlet side of the bridge. Bridge
replacement allows for an increase in the hydraulic opening along with correction of the misalignment of
the existing abutments.

The replacement alternatives considered are as follows:

1A. Provide new 22 ft wide x 7 ft high precast concrete box culvert with wingwalls on concrete
spread footings and stone fill armoring and stream gravel to provide a simulated channel



Fremont 23793 Martin Road over Brown Brook
Engineering Study Bridge No. 155/133
November 2022 Revised December 2022 Fremont, NH

bottom. Construction procedures will include a road closure with a detour to allow for shorter
project duration.

1B. Provide new 22 ft wide x 7 ft high precast concrete box culvert with wingwalls on concrete
spread footings and stone fill armoring and stream gravel to provide a simulated channel
bottom. Construction procedures will include continuous one-way alternating flow of traffic
throughout the project.

2A. Provide new 22 ft wide x7 ft high precast concrete 3-sided rigid frame structure on concrete
spread footings with natural channel bottom. Construction procedures will include a road
closure with a detour to allow for shorter project duration.

2B. Provide new 22 ft wide x 7 ft high precast concrete 3-sided rigid frame structure on concrete
spread footings with natural channel bottom. Construction procedures will include
continuous one-way alternating flow of traffic throughout the project.

3. Do Nothing - retain the existing structure.

The bridge inspection report dated November 2021 denotes the structure has been on the State’s
Municipal Red List since 1992. During a recent inspection conducted by NHDOT in mid-October of 2022,
one of the existing bridge abutments showed additional signs of shifting, cracking, and settlement. Since
the existing structure is in poor condition and is being closely monitored, further deterioration could result
in closure of the roadway. Full replacement of the bridge is necessary.

Based on the geotechnical investigation performed, the soils are suitable for supporting the above new
bridge alternatives, with some minor over-excavation, so pile-supported foundations were not considered
due to the additional cost they would require.

Table 8 and

Table 9 compare various aspects of the structure alternatives considered. See Appendix G for a more
detailed estimate breakdown.

Table 8 Structure Cost and Summary

Alternative Structure Description Estimated
Construction Cost

22 ft x 7 ft precast concrete box

b culvert with road closure $1,167,000
22 ft x 7 ft precast concrete box

L culvert with alt one-way traffic $1,511,000
22 ft x 7 ft precast 3-sided rigid

— frame structure with road closure $1,223,000
22 ft x 7 ft precast 3-sided rigid

2B frame structure with alt one-way $1,590,000

traffic
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Table 9 Structure Alternatives Comparison

Alternative Pros Cons
1A - Precast s Lowest construction cost. « Heaviest crane pick weights.
e Shortest construction duration.

Concrete Box
Culvert e Less vulnerable to scour.

2A —Precast3- | « Reconstruction of natural channel bottom | ® More extensive foundation construction.
Sided Rigid e Longer construction duration

Frame Structure e  More vuinerable to scour

7.0 SUMMARY

7.1.1 Bridge

The recommended alternative for replacement is a precast concrete box culvert, due to the lower
construction cost and added scour protection over a 3-sided rigid frame. All work is anticipated to be
performed using a temporary road closure and detour route.

7.1.2 Channel Reconstruction

The channel reconstruction through the bridge opening assumed for the hydraulic report consists of a
twenty-two (22) foot bottom width with a two (2) foot thick layer of Simulated Streambed Material to create
a natural channel bottom material extending to each of the culvert walls. This provides for approximately
five (5) feet of open waterway area from channel invert to the low chord under the bridge.

The proposed section for the riprap aprons at the inlet and outlet sides of the bridge is a two (2) foot thick
layer of Class Ill riprap (dso = 12 inches). The channel bottom may be capped with natural material,
Simulated Streambed Material, above the riprap layer as may be required by the resource agencies
during the environmental permitting for the project. Riprap is proposed to be extended to top of bank and
may be supplied intermixed with humus above the 100-year flood elevation.

7.1.3 Roadway

The roadway layout will generally remain unchanged. The recommended replacement alternative will
result in a slight raising of the overall profile anticipated to be less than six (6) inches. It is anticipated this
will be tapered out off the bridge and not result in any change to drainage patterns. The curb-to-curb
bridge width will be increased from approximately eighteen (18) feet to twenty-six (26) feet to allow for
eleven-foot (11) travel lanes with two (2) foot shoulders over the bridge and tapered to match the existing
approach roadways at the limits of work. It is anticipated that this work may be accomplished by box
widening of the existing roadway.

Exhibit L
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There is no existing approach guardrail at the bridge. The proposed layout includes standard transition
rail at each quadrant to w-beam guardrail, except at the Southwest Quadrant, where there is a driveway.
Bridge approach rail cannot be provided at this quadrant due to the close proximity to the bridge. The
residential drive will remain as is, with the bridge rail being extended and curling at the existing limit of the
drive, but not impacting the curb cut.

Table 10 Typical Proposed Approach Roadway Section

Road Typical Section Roadway Pavement Structural Section

e 4 e §" Crushed Gravel
e 12" Gravel

e  Undefined lanes — width
approximately 18 to 19
feet at limits of work

Martin Road e  Two 11-foot travel lanes at
bridge

s 2-foot shoulders

7.1.4 Design Exceptions

None.

7.1.5 Drainage and Stormwater Treatment

Martin Road is uncurbed and there are no drainage facilities, BMPs, or defined ditches along the roadway
within the project limits. Stormwater runoff from the uncurbed roadway sheet flows off the pavement and
onto adjacent properties before eventually reaching Brown Brook. There is a negligible increase in
pavement area with the bridge widening and no flow patterns are anticipated to change, therefore no
water quality treatment is proposed.

7.1.6 Environmental

The following subsections summarize anticipated impacts for the bridge replacement.

7.1.6.1 Wetland Impacts

The proposed bridge replacement will impact Brown Brook and its banks. Approximate anticipated
impacts, based on the recommended alternative described above, are as follows:

e 2,000 square feet of wetland impact,
e 105 linear feet of channel impact,
e 225 linear feet of bank impact

A wetlands permit application will be required. It is possible that mitigation will be required due to the
linear footage of channel impact and bank impact. Should mitigation be required, it could be in the form of
an Aquatic Resource Mitigation (ARM) fund contribution. This permit will be applied for during the

Exhibit L
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Preliminary Design phase of the project and will require approval of both New Hampshire Department of
Environmental Services (NHDES) and the US Army Corps of Engineers (ACOE).

7.1.6.2 Shoreland Permitting

There is no Shoreland Permit required, as the location of the project is located along Brown Brook above
the confluence of Brown Brook and the Piscassic River in Fremont, and is not jurisdictional under the
Shoreland Water Quality Protection Act.

7.1.6.3 Limited Reuse Soils

Limited Reuse Soils do not apply for this project as Martin Road is a local Town road.
7.1.7 Utilities

There are no existing utility poles or aerial utility lines located along the roadway and no known
underground utilities that are anticipated to be impacted by construction.

7.1.8 Right-of-Way

Temporary construction easements will be required on each of the two abutting parcels to the Martin
Road bridge. Within the project limits, one property owner exists who owns the two abutting parcels, one
on each side of the roadway. Coordination with adjacent property owner shall take place during
Preliminary and Final Design to minimize any detrimental impacts to their properties. Existing ROW has
been established with the base survey for the project. Temporary easements for cofferdams and bridge
construction, channel reconstruction outside the roadway Right of Way, and to tie in slopes and match to
the existing driveway are anticipated to be as follows:

» East Side of Roadway — Approximately 3,200 sf of temporary easement area.
¢ West Side of Roadway — Approximately 2,350 sf of potential temporary easement area.

The estimated area of potential permanent easement areas for maintenance of riprap and slopes should
these be deemed necessary for by the Town are anticipated to be as follows:

o East Side of Roadway — Approximately 1,350 sf of temporary easement area.
e West Side of Roadway — Approximately 500 sf of potential temporary easement area.

7.1.9 Earthwork

There is limited proposed earthwork associated with the project. For a bridge replacement, there will be
some fill in each quadrant to accommodate the raised roadway profile. It is anticipated that this work can
be accomplished with (2:1 or flatter) slopes at the bridge adjacent to where new guardrail is provided and
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(4:1 or flatter) slopes along the roadway approaches. The roadway grade will be raised approximately 6
inches or less at the bridge with new gravels.

7.1.10 lighting
Lighting is not proposed for this project.
7.1.11 Estimate

A conceptual construction cost estimate has been prepared for the replacement alternative, summarized
in Table 11 below. See Appendix C for more detailed cost estimate information.

Table 11 Estimate Summary

Bridge
Replacement
Estimated Cost Alternative 1A
Precast Box
Culvert
Box Culvert $250,000
Channel Reconstruction $50,000
Bridge Demo/Cofferdams/\Water $180,000
Diversion
Roadway $462,000
Construction Engineering $115,000
(12%+1-)
Contingency (10%+/-) $110,000
Total $1,167,000

7.1.12 Conceptual Plans

See Appendix H for the Conceptual Plans.

8.0 REFERENCES

AASHTO LRFD Bridge Design Specifications, 8th Edition. (2017). Washington, DC: AASHTO.
Bureau of Bridge Design. (2000). Bridge Design Manual, Version 1.0. Concord: NHDOT.
Bureau of Bridge Design. (2015). Bridge Design Manual, Version 2.0. Concord: NHDOT.

New Hampshire Stream Crossing Guidelines. (2009). Durham: University of New Hampshire.

Exhibit L

14



Fremont 23793 February 2023
Martin Road Culvert
Env-Wt 904.09 Alternative Design
TECHNICAL REPORT

Env-Wt 904.09(a) - If the applicant believes that installing the structure specified in the applicable
rule is not practicable, the applicant may propose an alternative design in accordance with this
section.

Please explain why the structure specified in the applicable rule is not practicable (Env-Wt 101.69
defines practicable as available and capable of being done afier taking into consideration costs, existing
technology, and logistics in light of overall project purposes.)

This document addresses compliance with Env-Wt 900 “Stream Crossings”. Brown Brook is a Tier 3
stream crossing. The project involves replacing an existing simple span bridge on concrete abutments. A
Summary of Meeting Minutes for the January 18 and February 15, 2023 Natural Resource meetings
have been provided with the wetland application.

The replacement of the existing culvert was determined to be the most appropriate action to remedy
the failing existing culvert at this location. It allows for improved hydraulics and aquatic passage at the
location, as well as removing a failing bridge from the State’s redlist. The Town did consider other
alternatives, including a three-sided rigid frame structure with a natural bottom. Since additional
excavation and channel reconstruction would be necessary due to the poor soils at the crossing, the box
culvert alternative with cutoff walls and a simulated channel botiom was determined to be the most
resistant to scour. In addition, impacts associated with staged construction for the full replacement
option would be significant, requiring a widened crossing to maintain traffic through construction, as
well as an extended construction period. The Town'’s preference was the full replacement option, with a
short-term full roadway closure.

The ‘no build’ alternative will not address the existing culvert, which is in poor condition; without any
improvements, its condition will continue to decline and eventually forcing the roadway to be closed.
Therefore, this alternative was rejected.

The proposed alternative meets the specific design criteria for Tier 2 and Tier 3 crossings to the
maximum extent practicable, as specified below.

Env-Wt 904.05 Design Criteria for Tier 2 and Tier 3 Stream Crossings — New Tier 2 stream
crossings, replacement Tier 2 crossings that do not meet the requirements of Env-Wt 904.07, and new
and replacement Tier 3 crossings shall be designed and constructed:

(a) In accordance with the NH Stream Crossing Guidelines.

The NH Stream Crossing Guidelines recommend that the crossing should be a span structure with a
minimum width of 1.2 x Bankfull Width + 2 feet. A Stream Crossing Assessment performed by Stantec
determined the bankfull width to be 17 feet. This results in a minimum structure width of 22 feet to
comply with the guidelines. This criterion will be met under the guidelines.

The Stream Crossing Assessment also identified the stream type as DAS5 with a minimum entrenchment
ratio of 6.7. The guidelines recommend the structure include consideration of the stream entrenchment
ratio to maintain the stream channel through the proposed structure. Based upon the entrenchment
ratio, a 116-foot opening is required. This is not practical for the location as it would be too large to

Page 1 of 3
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Fremont 23793 February 2023
Martin Road Culvert
Env-Wt 904.09 Alternative Design
TECHNICAL REPORT

utilize a precast culvert and would require a full bridge structure to span that distance. This would
necessitate an increase in elevation of the roadway profile to account for the span length and deck
thickness. This would result in additional filling and wetland impacts and would have an adverse impact
on the floodplain storage as well. This design criteria will not be met under the guidelines.

(b) With bed forms and streambed characteristics necessary to cause water depths and velocities within
the crossing structure at a variety of flows to be comparable to those found in the natural channel
upstream and downstream of the stream crossing.

The proposed structure increases the opening by 200% which allows for enhancement of the bed forms
and streambed characteristics in the vicinity of the new structure inlet and outlet to be consistent with
and be comparable to those found upstream and downstream of the stream crossing. This criterion will
be met under the guidelines.

(c) To provide a vegetated bank on both sides of the watercourse to allow for wildlife passage.

There will not be an opportunity to provide vegetated banks inside the culvert. Outside the culvert,
riprap installed above the 100-year storm elevation will be intermixed with humus and vegetated. This
criterion will not be met under the guidelines.

(d) To preserve the natural alignment and gradient of the stream channel, so as to accommodate natural
flow regimes and the functioning of the natural floodplain.

The culvert is being widened on the existing alignment and gradient. The proposed work will not impact
the natural flow regimes of the brook. There will be a net gain in floodplain storage due to the larger
structure. This criterion will be met under the project.

(e) To accommodate the 100-year frequency flood, to ensure that (1) there is no increase in flood stages
on abutting properties; and (2) flow and sediment transport characteristics will not be affected in a
manner which could adversely affect channel stability. The hydraulic study performed for the culvert
indicates the improvements will result in a decrease in flood elevations from existing for larger storm
events at the upstream side of the crossing and continue to pass the 100-year storm event. This criterion
will be met under the project. A more detailed discussion of the hydrologic and hydraulic analyses can
be found in the Hydraulic Study Report dated October 2022 which has been provided with the wetland
application(f) To simulate a natural stream channel.

Designed simulated streambed material will be placed within the channel in any locations where the
existing streambed is impacted. This criterion will be met under the project.

(g) So as not to alter sediment transport competence.
Sediment transport competence will not be altered under the project. This criterion will be met under the

project.

Env-Wt 904.09(c)(3) — The alternative design must meet the general design criteria specified in
Env-Wt 904.01:

Env-Wt 904.01

(a) Not be a barrier to sediment transport;

Sediment transport is accommodated by the existing culvert and will continue to be accommodated at
this crossing. This criterion will be met under the project.

Page 2 of 3
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Env-Wt 904.09 Alternative Design
TECHNICAL REPORT

(b) Prevent the restriction of high flows and maintain existing low flows;

High and low flows are accommodated at this crossing, and will continue to be accommodated with the
culvert improvements. The improvements to the culvert will result in a decrease in the velocity of high
Sflows through the structure and at the culvert outlet for a range of storm flows. 10-year event 6.2 fps to
2.4 fps and for the 100-year event 9.8 fps to 4.1 fps. This criterion will be met under the project.
Additional information can be found in the Hydraulic Study Report dated October 2022 which has been
provided with the wetland application.

(c) Not obstruct or otherwise substantially disrupt the movement of aquatic life indigenous to the
waterbody beyond the actual duration of construction;

There will be no obstructions or disruptions to the movement of aquatic life indigenous to the waterbody
beyond the duration of construction. The existing slope and profile of the culvert is being maintained
with the improvements. This criterion will be met under the project.

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

The hydraulic study performed for this project demonstrates that the culvert improvements will not
cause an increase in the frequency of flooding or overtopping of banks and provides 1 foot of freeboard
under the structure during the 100-year storm event. This criterion will be met under the project.

(e) Preserve watercourse connectivity where it currently exists;
Watercourse connectivity exists today and will continue to exist with the culvert improvements. This
criterion will be met under the project.

(f) Restore watercourse connectivity where: (1) Connectivity previously was disrupted as a result of
human activity(ies); and (2) Restoration of connectivity will benefit aquatic life upstream or downstream
of the crossing, or both;

Not applicable to this project.

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

The proposed culvert maintains the existing gradient, reduces channel velocities for a range of storm
flows through the structure, and will not cause erosion, aggradation, or scouring upstream or
downstream of the crossing. The culvert inlets and outlets will be protected with Riprap, Class III
topped with simulated streambed material. This criterion will be met under the project.

(h) Not cause water quality degradation.

The proposed culvert improvements will not cause water quality degradation. Erosion and sediment
controls will be utilized during construction to protect water quality in Brown Brook. This criterion will
be met under the project.
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State of New Hampshire, Department of Cultural Resources 603-271-3483
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May 21, 2015

Jillian Edelmann

Bureau of Environment

NH Department of Transportation
Hazen Drive

Concord NH 03302-0483

RE: DOT, RPR 6301
Dear Jill:

Thank you for requesting a determination of National Register eligibility for the property listed below.
As requested, the Division of Historical Resources’ Determination of Eligibility Committee has
reviewed the DHR Inventory Form prepared by Lisa Mausolf; based on the information available, the
DOE Committee’s evaluation of National Register eligibility is:

Town: Property: Determination:
Fremont Martin Road Bridge 155/133 over Piscassic River, FRM0007 Not Eligible

A copy of the DHR evaluation form is attached for your use. The inventory data and the evaluation
will also be added to the statewide survey database for historic properties in New Hampshire.

Please call Mary Kate Ryan at 271-6435 if you have questions.
Sincerely,

Christina St.Louis
Program Specialist

Enclosure
CcC Elizabeth Muzzey, Director/SHPO

Stantec
Lisa Mausolf
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‘ New Hampshire Divislon of Historical Resources l
' Determination of Eligibility (DOE) Inventory #: FRMO0007 |

Review Date: 5/13/2015 DOE Date: 5/7/2015 I Final DO Approved

Property Name: Sleeper Bridge (155/133)

Area:

Address: Martin Road over Piscassic River

Town: Fremont County: Rockingham
Reviewed For: R&C DOE Praogram(s):

DOT Department of Transportation

P DETERMINATION OF ELIGIBILITY rm— -

i Not efigible for NR Integrity: Partial Level:
Criteria: A: No B: No C: No
No E: N

STATEMENT OF SIGNIFICANCE:

The DOE commiitee agrees with the consultant that the Sleeper Bridge is not eligible for the National Register of
Historic Places. The 1930 I-beam bridge with concrete deck is a common bridge type in NH. At least 136 bridges of
this type were constructed in NH by 1936 and this bridge has a relatively short span and replacement raits.

. Period of Significance:
AREAS OF SIGNIFICANCE(S) to

Not I
Does Not Apply ] Period not applicable

Boundary: footprint of bridge including abutments & approach

Follow Up:
Notify appropriate parties.

Comments:
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Town of Fremont NH Telephone 603 895 2226 x 301
Office of the Select Board Facsimile 603 895 3149
PO Box 120 Email: hcarlson@fremont.nh.gov
Fremont NH 03044-0120

7 b
764 - 20
MEMORANDUM OF UNDERSTANDING
To: Brenda Barthelemy, Rev Tr Reference: Martin Road Bridge Replacement
Scott Barthelemy, Rev Tr Parcel 06-034
154 Martin Road Parcel 06-035

Fremont NH 03044

From: Town of Fremont Date: March 29, 2023
Select Board Page 1 of 2

This memorandum confirms the Town’s understanding that you, as the owners of record of Parcels 06-
034 and 06-035 would agree to grant the Town of Fremont a temporary right of entry and temporary
easements (if necessary) to facilitate the reconstruction of the Martin Road Bridge. Any easement deed
will be subject to your final approval.

Attached, please find a plan showing the general location of the bridge and roadway improvements along
with the corresponding limit of work at your properties adjacent to the bridge. The specific definition of
the temporary right of entry is shown on the attached plan titled Easement Exhibit Plan — FIG-01 with
approximate dimensions of the proposed easements along with the proposed bridge and roadway
improvements shown for the project. The project scope includes some work relative to your property
along the frontage of Martin Road including excavation, filling, grading, construction of the new bridge,
channel reconstruction at Brown Brook, placement of riprap, wetland impacts, paving, driveway slope
matching, guardrail, and topsoiling and seeding all disturbed areas. Permanent easements are also
requested for general maintenance and for future maintenance of the proposed riprap aprons and
slopes. Any easement deed will be subject to your final approval.

The Town will be responsible for all work associated with the project and will be responsible for the
repair and restoration of all disturbed areas including any disturbance caused to your property associated
with the construction of the project improvements.

Please undersign this memorandum to signify your general agreement with the foregoing information and
willingness to provide written permission for right of entry and easements for the proposed work.
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™ MEMORANDUM OF UNDERSTANDING

March 29, 2023

Thank you for your time and cooperation.

Aene Cordes
Chairman, Select Board

gz 2
,mr‘felecéard

f\TcalRJaI;v' z

2 _And)

Roge?l Barham, Select Board
Select Board Dated: 9 ’1‘/ i3 / 2023

Heid: Candon
Heidi Carlson

Town Administrator
Dated: /iy /2023

Page 2 of 2

Owner of Parcels: 06-034 and 06-035

Buonda P Qatlatiny y/2/23
Owner \J Date
Brenda Barthelemy, Rev Tr

St Bosted: GNAR7
Owner ate
Scott Barthelemy, Rev Tr
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APPENDIX A

WETLAND PERMIT APPLICATION PLAN SET



	martin rd permit
	martin rd nhdes permit

