Durham 16236, X-A001(202)

US Route 4 Bridge over Bunker Creek
NHDOT Bridge No. 145/116

NHDES Standard Dredge and Fill
Permit Application

State of New Hampshire

New Hamprhive

U.S. Department of Transportation
(‘ Federal Highway May 2018
I

@ Administration

Department of Transportation






STANDARD DREDGE AND FILL WETLAND APPLICATION

Table of Contents

Page

TABLE OF CON T EN TS ..ottt et et et et e e e e e e e e et e e e e e aeraaens |
STANDARD DREDGE AND FILL APPLICATION FORM.....ccuiiiiiiiii e eieeieeeeennns 1
EXHIBIT A - LOCATION M AP ...ttt ettt e et et et et e e e e e eeeeenaeennns 5
AT T A CHMEN T A .o e e e et ettt e et e et et e ee e ee e e e reaeenaeennns 7
IN T RO DU CT IO . . ettt et et et et et e e et et e e e e e e e et e e e e e e e e e e e e e 7

|53 20107 7

ROADWAY . et et e e e e e e e e e e e e e e e e e e e e 7

PURPOSE AND NEED .. cutecteee e et e et e ee e et e et e ae e e ae e e e e e e ae e e e e e ae e ae e eae e eaaenaaeen 7

PROPOSED ACTION - . e et e ettt et e et e et e e e e e e e ee e e e e e ae e e e e e e e e e e e e e ae e ae e eaeeeaaenaaeen 8
1A% 0 - N0 I 0 19
EXHIBIT B - NHDOT BUREAU OF ENVIRONMENT CONFERENCE REPORTS ...... 21
EXHIBIT C - WATERSHED BOUND ARIES . ...t 35
ENV-WT 900 STREAM CROSSING REQUIREMENTS .....cciiiiiiiiiiiiiii e 37
ALTERNATIVE DESIGN REPORT ...t e e 37

ENV-WT 904.05 DESIGN CRITERIA FOR TIER 2 AND TIER 3 STREAM CROSSINGS........... 37

ENV-WT 904.01 GENERAL DESIGN CONSIDERATIONS. ... teteeenrenrenrenrenrernerneenn 40
EXHIBIT D - NEW HAMPSHIRE NATURAL HERITAGE BUREAU

DA T ACHECK RESULT S . ..ttt e e e e e e e 43
EXHIBIT E- NHNHB AND NHFG CORRESPONDENCE. .....ccviiiiiiiaiaiaaaaanns 53
EXHIBIT F - USF&W IPAC OFFICIAL SPECIES LIST ...t eeeeieeeaeans 59
EXHIBIT G - FEDERALLY LISTED ENDANGERED AND THREATENED

SPECIES IN NEW HAMPSHIRE . ..ot eeeeeraeens 65
EXHIBIT H - RED KNOT OCCURRENCES IN VICINITY OF DURHAM 16236......... 67
EXHIBIT I - NORTHERN LONG-EARED BAT 4(D) EFFECT MEMORANDUM........ 69
EXHIBIT J - ESSENTIAL FISH HABITAT DETERMINATION ......cooiiiiiiiiiiiiiiianes 73

Durham 16236 i Normandeau Associates, Inc.



STANDARD DREDGE AND FILL WETLAND APPLICATION

EXHIBIT K - FHWA ATLANTIC STURGEON DETERMINATION ..............ooaeee 77
EXHIBIT L - NO HISTORIC PROPERTIES AFFECTED MEMORANDUM .............. 85
ARMY CORPS OF ENGINEERS SECONDARY IMPACTS CHECKLIST ................. 87

ARMY CORPS OF ENGINEERS SECONDARY IMPACTS CHECKLIST

SUPPLEMENTAL NARRATIVE ...ttt ee e ieee e eaenaenns 89
1. IMPAIRED W ATERS .. teeteeteaeee e et e e e e e e e e ee e e e e ee e e e e e e e e e e e e e e e e e e aneeaes 89
A AV 23 N N N1 1 90
G T0 AT/ 1 5 5053 91
4. FLOODING/FLOODPLAIN V ALUES .t utttteateeeeneensensensenereasseaaseaeseaeees 93
5. HISTORIC/ARCHAEOLOGICAL RESOURCES ... cteeteeeeeeaeenaeensenasenasenasenneenns 93
EXHIBIT M - PHO T O ...ttt ettt et e et et e et e et et et et e s aear e s eeeaeaenns 95
CONSTRUCTION SEQUENCE NARRATIVE ... eieeaaa e 101
ENV-WT 404.04 RIP-RAD. ..ottt e et e e e e e e e e eeeeaeeaenns 102
EXHIBIT N - TRAFFIC CONTROL ALTERNATIVE 1 ..o 103
EXHIBIT O - DURHAM 16236 HYDRAULIC STUDY & SCOUR ANALYSIS ......... 105
EXHIBIT P — FEMA FLOODPLAIN ...ttt ittt et ae e et e e eaeeeeeaesaasnaennen 119
EXHIBIT Q - 2015 WILDLIFE ACTION PLAN ... 121
PLANS:
WETLAND IMPACT PLANS

PRELIMINARY BRIDGE PLANS SHEETS 2 AND 17

Durham 16236 i Normandeau Associates, Inc.



NHDES-W-06-012

WETLANDS PERMIT APPLICATION

Water Division/ Wetlands Bureau

Land Resources Management

Check the status of your application: www.des.nh.gov/onestop
RSA/Rule: RSA 482-A/ Env-Wt 100-900

1. REVIEW TIME: Indicate your Review Time below. To determine review time, refer to Guidance Document A for instructions.

X Standard Review (Minimum, Minor or Major Impact) [] Expedited Review (Minimum Impact only)

2. MITIGATION REQUIREMENT:

If mitigation is required a Mitigation-Pre Application meeting must occur prior to submitting this Wetlands Permit Application. To determine
if Mitigation is Required, please refer to the Determine if Mitigation is Required Frequently Asked Question.

Mitigation Pre-Application Meeting Date: Month: 9 Day: 20 Year: 2017
] N/A - Mitigation is not required

3. PROJECT LOCATION:
Separate wetland permit applications must be submitted for each municipality that wetland impacts occur within.

ADDRESS: US Route 4 ’TOWN/CITY: Durham

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

USGS TOPO MAP WATERBODY NAME: Bunker Creek O NA ‘ STREAM WATERSHED SIZE: 364 acres O NA
LOCATION COORDINATES (If known): 70°53'9.197"W 43°7'59.359"N X

4. PROJECT DESCRIPTION:

Provide a brief description of the project outlining the scope of work. Attach additional sheets as needed to provide a detailed explanation
of your project. DO NOT reply “See Attached" in the space provided below.

The New Hampshire Department of Transportation (NHDOT) is proposing to replace Bridge #145/116 over Bunker
Creek on US Route 4 in the Town of Durham, NH. Bunker Creek is tidally influenced, discharging immediately south
of the bridge into the north side of the Oyster River, which subsequently discharges into Little Bay.

5. SHORELINE FRONTAGE:

[XI NA This does not have shoreline frontage. SHORELINE FRONTAGE:

Shoreline frontage is calculated by determining the average of the distances of the actual natural navigable shoreline frontage and a
straight line drawn between the property lines, both of which are measured at the normal high water line.

6. RELATED NHDES LAND RESOURCES MANAGEMENT PERMIT APPLICATIONS ASSOCIATED WITH THIS PROJECT:
Please indicate if any of the following permit applications are required and, if required, the status of the application.

To determine if other Land Resources Management Permits are required, refer to the Land Resources Management Web Page.

Permit Type Permit Required File Number Permit Application Status
Alteration of Terrain Permit Per RSA 485-A:17 | YES [XINO [J APPROVED []PENDING [] DENIED
Individual Sewerage Disposal per RSA 485-A:2 |LJ YES [XINO [J APPROVED []PENDING [] DENIED
Subdivision Approval Per RSA 485-A ] YES [XINO [J APPROVED []PENDING [] DENIED
Shoreland Permit Per RSA 483-B X YES [NO [ APPROVED [X] PENDING [] DENIED

7. NATURAL HERITAGE BUREAU & DESIGNATED RIVERS:
See the Instructions & Required Attachments document for instructions to complete a & b below.

a. Natural Heritage Bureau File ID:  NHB 17 - 2706
b. [ Designated River the project is in a miles of: ; and
date a copy of the application was sent to the Local River Management Advisory Committee: Month: __ Day: __ Year:
] N/A

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
Permit Application —Valid until 01/2019 Page 1 of 4
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http://www.gencourt.state.nh.us/rsa/html/NHTOC/NHTOC-L-482-A.htm
http://des.nh.gov/organization/commissioner/legal/rules/index.htm#wetlands
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8. APPLICANT INFORMATION (Desired permit holder)

LAST NAME, FIRST NAME, M.Il.: Adams, Joseph C.

TRUST / COMPANY NAME:NHDOT MAILING ADDRESS: 7 Hazen Drive

TOWN/CITY: Concord STATE: NH ZIP CODE: 03302
EMAIL or FAX: Joseph.Adams@dot.nh.gov PHONE: 603-271-2731

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

electronically.
9. PROPERTY OWNER INFORMATION (If different than applicant)

LAST NAME, FIRST NAME, M.1.:

TRUST / COMPANY NAME: MAILING ADDRESS:
TOWN/CITY: STATE: ZIP CODE:
EMAIL or FAX: PHONE:

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

10. AUTHORIZED AGENT INFORMATION

LAST NAME, FIRST NAME, M.I.: Chase, Vicki COMPANY NAME:Normandeau Associates, Inc.

MAILING ADDRESS: 25 Nashua Road

TOWN/CITY: Bedford STATE: NH ZIP CODE: 03110

EMAIL or FAX: vchase@normandeau.com PHONE: 603-637-1111

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

11. PROPERTY OWNER SIGNATURE:
See the Instructions & Required Attachments document for clarification of the below statements

By signing the application, | am certifying that:
1. | authorize the applicant and/or agent indicated on this form to act in my behalf in the processing of this application, and to furnish
upon request, supplemental information in support of this permit application.
| have reviewed and submitted information & attachments outlined in the Instructions and Required Attachment document.
All abutters have been identified in accordance with RSA 482-A:3, | and Env-Wt 100-900.
| have read and provided the required information outlined in Env-Wt 302.04 for the applicable project type.
| have read and understand Env-Wt 302.03 and have chosen the least impacting alternative.

Any structure that | am proposing to repair/replace was either previously permitted by the Wetlands Bureau or would be considered

grandfathered per Env-Wt 101.47.

7. | have submitted a Request for Project Review (RPR) Form (www.nh.gov/nhdhr/review) to the NH State Historic Preservation Officer
(SHPO) at the NH Division of Historical Resources to identify the presence of historical/ archeological resources while coordinating
with the lead federal agency for NHPA 106 compliance.

8. |l authorize NHDES and the municipal conservation commission to inspect the site of the proposed project.

. I have reviewed the information being submitted and that to the best of my knowledge the information is true and accurate.

10. | understand that the willful submission of falsified or misrepresented information to the New Hampshire Department of
Environmental Services is a criminal act, which may result in legal action.

11. |1 am aware that the work | am proposing may require additional state, local or federal permits which | am responsible for obtaining.

12. The mailing addresses | have provided are up to date and appropriate for receipt of NHDES correspondence. NHDES will not

forward returned mail.

2 S ol

/A

Property Owner Signature Print name legibly Date

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
Permit Application —Valid until 01/2019 Page 2 of 4
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NHDES-W-06-012
MUNICIPAL SIGNATURES

12. CONSERVATION COMMISSION SIGNATURE

The signature below certifies that the municipal conservation commission has reviewed this application, and:
1. Waives its right to intervene per RSA 482-A:11;

2. Believes that the application and submitted plans accurately represent the proposed project; and

3. Has no objection to permitting the proposed work.

E> Print name legibly Date

DIRECTIONS FOR CONSERVATION COMMISSION

1. Expedited review ONLY requires that the conservation commission’s signature is obtained in the space above.

2. Expedited review requires the Conservation Commission signature be obtained prior to the submittal of the original
application to the Town/City Clerk for signature.

3. The Conservation Commission may refuse to sign. If the Conservation Commission does not sign this statement
for any reason, the application is not eligible for expedited review and the application will be reviewed in the standard
review time frame.

13. TOWN /CITY CLERK SIGNATURE

As required by Chapter 482-A:3 (amended 2014), | hereby certify that the applicant has filed four application forms, four
detailed plans, and four USGS location maps with the town/city indicated below.

=

Town/City Clerk Signature Print name legibly Town/City Date

DIRECTIONS FOR TOWN/CITY CLERK:
Per RSA 482-A:3,|

1. For applications where "Expedited Review" is checked on page 1, if the Conservation Commission signature is
not present, NHDES will accept the permit application, but it will NOT receive the expedited review time.

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

3. 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.

4. 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; and

5. Retain one copy of the application form and one complete set of attachments and make them reasonably
accessible for public review.

DIRECTIONS FOR APPLICANT:

1. Submit the single, 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.

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
Permit Application —Valid until 01/2019 Page 3 of 4
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NHDES-W-06-012

14. IMPACT AREA:

For each jurisdictional area that will be/has been impacted, provide square feet and, if applicable, linear feet of impact

Permanent: impacts that will remain after the project is complete.

Temporary: impacts not intended to remain (and will be restored to pre-construction conditions) after the project is complete.

JURISDICTIONAL AREA Sa. Pt/ Lin.Ft. Sa. Ft 1 Lin. Ft.
Forested wetland |:| ATF |:| ATF
Scrub-shrub wetland |:| ATF |:| ATF
Emergent wetland 1,616 L] ATF L] ATF
Wet meadow |:| ATF |:| ATF
Intermittent stream |:| ATF |:| ATF
Perennial Stream / River / |:| ATF / |:| ATF
Lake / Pond / L] ATF / ] ATF
Bank - Intermittent stream / |:| ATF / |:| ATF
Bank - Perennial stream / River / |:| ATF / |:| ATF
Bank - Lake / Pond / L] ATF / L] ATF
Tidal water 8,260 / 665 L] ATF 1,981 /75 L] ATF
Salt marsh 3,825 [ ] ATF ] ATF
Sand dune |:| ATF |:| ATF
Prime wetland |:| ATF |:| ATF
Prime wetland buffer ] ATF L] ATF
Undeveloped Tidal Buffer Zone (TBZ) 20,419 (] atF L1 ATF
Previously-developed upland in TBZ L] ATF 25,581 L] ATF
Docking - Lake / Pond [ ] ATF ] ATF
Docking - River [ ] ATF L] ATF
Docking - Tidal Water L] ATF L] ATF
Vernal Pool L] ATF L] ATF
TOTAL 34,120/ 665 27,562 /75
15. APPLICATION FEE: See the Instructions & Required Attachments document for further instruction
[ Minimum Impact Fee: Flat fee of $ 200
X Minor or Major Impact Fee: Calculate using the below table below
Permanent and Temporary (non-docking) 61,682 sq.ft. X $0.20= $12,336.40
Temporary (seasonal) docking structure: X $1.00= $
Permanent docking structure: X $2.00= $
Projects proposing shoreline structures (including docks) add $200 = §
Total= $
The Application Fee is the above calculated Total or $200, whichever is greater =  $ 10,000
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
Permit Application —Valid until 01/2019 Page 4 of 4
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STANDARD DREDGE AND FILL WETLAND APPLICATION

Attachment A

Env-Wt 302.04 Requirements for Application Evaluation - For any major or minor project,
the applicant shall demonstrate by plan and example that the following factors have been
considered in the project’s design in assessing the impact of the proposed project to areas
and environments under the department’s jurisdiction.

Respond with statements demonstrating:

1. The need for the proposed impact.

Introduction

The New Hampshire Department of Transportation (NHDOT) is proposing to replace
Bridge #145/116 over Bunker Creek on US Route 4 in the Town of Durham, NH
(NHDOT Project #16236) (Exhibit A -Project Location). The bridge, originally built in
1933, has deteriorated to an extent that necessitates its complete replacement. The
bridge is a single-span reinforced concrete slab that has most recently been updated ca.
1970. Several options were evaluated, including construction of a new crossing north
or south of the existing bridge or detouring traffic around the bridge while it is rebuilt
in place.

Bridge

Bridge #145/116 is 18 feet long with a clear span of 15 feet and a curb-to-curb width of
30 feet, sitting 12.8 feet above the mean low water line of Bunker Creek. Bunker Creek
is tidally influenced, discharging immediately south of the bridge into the north side of
the Oyster River, which subsequently discharges into Little Bay.

Roadway

US Route 4 is a major artery that connects Concord, NH and points west with the City
of Portsmouth, NH. Although the surrounding area was active farm land at the time of
the original bridge construction in 1933, it has become increasingly developed, with
residential subdivisions present on either side of the project area.

Purpose and Need

The purpose of this project is to address the deteriorated condition of the bridge as
demonstrated by its substandard condition. The bridge has required numerous repairs
over the years, most recently in 2012 and 2014. The project also will address two
geometric deficiencies, the sag vertical curve restricting sight distance on US Route 4
and deficient intersection sight distance at Morgan Way, a road that services a
subdivision on the north side of US Route 4 approximately 800 feet east of the bridge.
The existing bridge also has low clearance at mean high tide, preventing passage by

Durham 16236 7 Normandeau Associates, Inc.




STANDARD DREDGE AND FILL WETLAND APPLICATION

kayaks, canoes and other similar sized non-motorized water crafts during certain times
in the tide cycles.

2. That the alternative proposed by the applicant is the one with the least impact to
wetlands or surface waters on site.

Proposed Action

The project will involve complete replacement of the existing bridge across Bunker Creek
on its current alignment. It includes installation of two lanes 12 feet in width with 5-foot
shoulders. The clear span will be increased from 15 feet to a maximum width of 76 feet.
As construction of the project will be a Design Build Contract the span may ultimately be
less than 76 feet, however the ultimate span length shall be designed to meet
environmental parameters for open width and flood passage for the 100 year predicted
flood risk occurrences. The proposed improvements will also include the reconstruction
of US Route 4 extending 850 feet east of the bridge to the intersection with Morgan Way
and 750 feet west of the bridge. The vertical grade of US Route 4 will be raised
approximately four (4) feet to accommodate superstructure clearance for the 100 year
predicted flood risk occurrence with high tide. The new structure and roadway approach
will be widened from existing 30 feet with narrow shoulders to two 12-foot lanes flanked
by five (5) foot shoulders for curb-to-curb width of 34 feet. The roadway reconstruction
includes lowering the vertical crest of US Route 4 to the east of Bunker Creek by
approximately one to two feet to meet all decision stopping distance for the design speed.
The horizontal alignment is proposed to be shifted eight (8) feet to the north side at the
bridge crossing to localize the impacts to the tidal area to the north side and to reduce
Right-of-Way acquisitions to properties located along the south side of US Route 4. The
project includes a proposed stormwater treatment swale in the northeast quadrant of the
project on a Town-owned parcel.

Alternatives Considered

ALTERNATIVE A: NO-BUILD ALTERNATIVE

The No-Build Alternative is not a viable option as the bridge needs to be repaired or
replaced to provide safe passage for travelers. This alternative also does not address
current roadway geometric deficiencies nor the geometric deficiencies and deteriorated
condition of the existing bridge.

ALTERNATIVE B: REPAIR ALTERNATIVE

The Repair Alternative would simply repair the existing span. The existing bridge is in an
advanced state of disrepair and has substandard width for the existing vehicular and
bicycle traffic. Rehabilitation would be cost prohibitive and would not address the
geometric deficiencies of the bridge or the roadway.

Durham 16236 8 Normandeau Associates, Inc.



STANDARD DREDGE AND FILL WETLAND APPLICATION

ALTERNATIVE C: OFFLINE ALIGNMENT TO THE NORTH

This alternative would build a new bridge to the north of the existing bridge and realign
the roadway accordingly. The Offline Alignment to the North would result in greater
impact to tidal wetlands north of the existing bridge. Comments at the Public
Informational Meeting held on October 17, 2013 indicated a preference for maintaining
the current alignment. The replacement bridge and roadway modifications would
address the existing reduced sight distance along US Route 4 and the deficient
intersection sight distance at Morgan Way.

ALTERNATIVE D: OFFLINE ALIGNMENT TO THE SOUTH

This alternative would build a new bridge to the south of the existing bridge and realign
the roadway accordingly. The Offline Alignment to the South would result in greater
impacts to tidal mudflats south of the bridge. Comments at the Public Informational
Meeting held on October 17, 2013 indicated a preference for maintaining the current
alignment. The replacement bridge and roadway modifications would address the
existing reduced sight distance along US Route 4 and the deficient intersection sight
distance at Morgan Way.

3. The type and classification of the wetlands involved.

Tidal wetlands in the project area include intertidal and subtidal mud flats, vegetated salt
marsh, and rocky (rip-rapped) intertidal habitat along the western approach causeway.
Freshwater wetlands proposed to be impacted include vegetated swales on the east and
west approaches of the crossing that flow into the salt marshes and mud flats on the north
side of US Route 4. Drainage ditches have been constructed in uplands on the north side
of US Route 4 that discharge into Bunker Creek. The ditches have developed into small
freshwater wetlands contiguous with the estuarine intertidal zone. Other non-
jurisdictional drainage areas carry stormwater flow on the south side of US Route 4.

Wetland types are further described in Table 1, below.

4. The relationship of the proposed wetlands to be impacted relative to nearby wetlands
and surface waters.

Bunker Creek is a 1st order tidally influenced stream with a freshwater and tidal
watershed measuring 435 acres. Bunker Creek flows into the Oyster River. The
freshwater portion of the Oyster River is a Designated River under the New Hampshire
Rivers Management and Protection Program, but the Designated portion is not within V4
mile of the proposed project. Oyster River flows into Great Bay and the Piscataqua River.

5. The rarity of the wetland, surface water, sand dunes, or tidal buffer zone area.

The New Hampshire Natural Heritage Bureau (NHNHB) has mapped three exemplary
natural communities within or near the project area: sparsely vegetated intertidal system
(rare or uncommon), brackish marsh (imperiled due to rarity or vulnerability) and high
salt marsh (rare or uncommon), and the subtidal system (rare or uncommon). The project

Durham 16236 9 Normandeau Associates, Inc.
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as proposed will directly impact all but the brackish marsh, which is upstream of the
project area. NHNHB has been involved in all discussions of proposed impacts and
proposed mitigation for the project.

6. The surface area of the wetlands that will be impacted.

Table 1. Wetland Impact Summary

Cowardin Permanent Temporary
Wetland Type Classification Impacts (sf) Impacts (sf)
Scrub Shrub/Palustrine
Wetland PEM1/SS1E 1,616 0
Estuarine Subtidal E1UB3 76 497
Unconsolidated Bottom -
Mud
Estuarine Intertidal E2US3 4,681 1,484
Unconsolidated Shore - Mud
Estuarine I.n.te.rtldal Rocky EORS2r 3,503 0
Shore - artificial
Estuarine Intertidal Salt EOEM] 3,825 0
Marsh
Total 13,701 1,981
Upland Portion of the Tidal N/A 20419 25,581
Buffer Zone
(Land within 100" of the highest observable tide
line)
Total 34,120 27,562

7. The impact on plants, fish and wildlife including, but not limited to:

a. Rare, special concern species;

b. State and federally listed threatened and endangered species;

c. Species at the extremities of their ranges;

d. Migratory fish and wildlife;

e. Exemplary natural communities identified by the DRED-NHB; and
f. Vernal pools.

Response to 7.a., 7.b., 7.c.:

The New Hampshire Natural Heritage Bureau (NHNHB) tracks rare plants and
exemplary natural communities in New Hampshire. Under the Native Plant Protection
Act of 1987 (RSA 217-A) plants that are recognized as “threatened” or “endangered” are
protected. “Special Concern” species are not protected under RSA 217-A and NHNHB
does not track locational data for these species. Some species that are rare in New
Hampshire may be globally common but are rare because they are at the extremity of
their range in the state.

Durham 16236 10 Normandeau Associates, Inc.
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The NHNHB database has been reviewed for records of rare species and exemplary
natural communities near the project area. The species considered include those listed as
Threatened or Endangered by either the State of New Hampshire or the federal
government (Exhibit D — New Hampshire Natural Heritage Bureau Datacheck Results). The
NHNHB currently has a recorded historic occurrence for crested sedge (Carex cristatella).
Additionally, potential habitat for the New England cottontail (Sylvilagus transitionalis) is
present near the site. The New England cottontail is currently listed as endangered
within the state of New Hampshire and is a candidate for listing as federally endangered
by the US Fish and Wildlife Service (USFWS).

Crested Sedge (Carex cristatella)

A survey for the crested sedge (Carex cristatella) was performed by a Normandeau
Associates botanist on July 1, 2014. Timing of the survey was intended to coincide with
peak blooming for the target species and thus increase detection and identification ability.
The survey focused on areas suitable to support this species, which is limited to
freshwater marshes. This habitat type is very limited within the proposed project area
and is composed solely of the delineated roadside swales that have been constructed for
stormwater drainage. A general survey of the upper edges of saltmarsh bordering
Bunker Creek and the Oyster River was also conducted to account for a potential
freshwater wetland fringe that could support the target species.

Dominant species within the freshwater wetlands on site consisted of a variety of plants
commonly associated with disturbance, including loosened soft rush (Juncus effusus ssp.
solutus), poison-ivy (Toxicodendron radicans), sallow sedge (Carex lurida), and broad-leaved
cattail (Typha latifolia), with lower densities of awl-fruited sedge (Carex stipata) and clovers
(Trifolium sp.).

Crested sedge was not located during the survey. The NHNHB record was historical, last
observed in 1950 from an area along Bunker Creek approximately 0.5 miles north of the
proposed project area. This occurrence coincided with an alder-dominated freshwater
wetland. This type of habitat was not observed during the survey. The freshwater
wetlands on site are limited to the roadside drainages and did not support the target
species. A freshwater wetland fringe of Bunker Creek was also not observed and
therefore unable to support the crested sedge. No areas suitable for this species were
observed during the survey. The dominant wetland system present is that of a saltmarsh
dominated by cordgrass (Spartina sp.).

The NHNHB has commented that rare plant surveys have been completed and none were
found within the project area (Exhibit D). (Exhibit E1 - NH Natural Heritage Bureau
Correspondence).

New England Cottontail (Sylvilagus transitionalis)

Habitat suitability for New England cottontail (NEC) in the Project Area was evaluated
with aerial photography (April 2013) and a reconnaissance-level survey conducted on
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October 22, 2013 by a Normandeau Associates wildlife biologist. Suitable habitat was
determined not to be present. Any area of open, grassy vegetation or residential
development abutting the roadway was immediately discounted. Upon inspection in the
field, all the forested areas were confirmed as having an inadequately-dense understory
to meet the cover requirements of NEC. There is one shrubby area west of the project
area on the south side of US Route 4, immediately west of Riverview Road, where the
cover appeared dense enough to meet the requirements of NEC. However, this block of
brushy habitat extends for only 150 feet along the roadway, and extends approximately
300 feet southwards away from the road, and is surrounded by residential development.
Although NEC have limited area needs, this small block’s lack of connection to other
suitable habitat blocks and its proximity to domestic pets (cats, dogs) that may harass or
actively hunt rabbits likely renders it unsuitable for NEC. NHFG has concurred with this
finding (Exhibit E2 — NHFG Cottontail Correspondence).

The US Fish and Wildlife Service’s (USFWS) Information for Planning and Conservation
(IPaC) review was consulted to identify any federally listed species that may occur within
the project area. IPaC results indicated that small whorled pogonia (Isotria medeoloides),
Red Knot (Calidris canutus rufa) and the Northern Long-Eared Bat (Myotis septentrionalis)
all have the potential to occur within the project area. (Exhibit F - IPaC Official Species List)
The USFWS New England District list of species by town does not list small whorled
pogonia as occurring within Durham (Exhibit G - Federally Listed Endangered and Threatened
Species in New Hampshire). A datacheck with the online bird tracking website ebird.org
did not reveal any known occurrences of red knot in or near the project area (Exhibit H -
Red Knot Occurrences in Vicinity of Durham 16236). As such, no impacts to the small
whorled pogonia or the Red Knot species are likely to occur.

Northern Long Eared Bat (NLEB) Consultation was undertaken under the May 2016
Range-wide Programmatic Consultation for Indiana Bat and Northern Long-eared Bat in
place between USWFS and FHWA. The NHDOT has determined that the project may
affect, is likely to adversely affect (LAA) the NLEB as the project includes tree clearing
that will be conducted during the NLEB active season. The USFWS has concurred with
this determination (Exhibit I - Northern Long-Eared Bat Effect Memorandum). The NHDOT
will incorporate appropriate Avoidance and Mitigation Measures as specified in the
Programmatic Project Submittal Form. An inspection of the bridge in January 2017 did
not identify its use by bats. In accordance with the Programmatic Consultation the
NHDOT will complete an assessment of the bridge a minimum of 1 (one) year prior to
conducting any work on the bridge.

The NHNHB has commented that rare plant surveys have been completed and none were
found within the project area. (Exhibit D — New Hampshire Natural Heritage Bureau
Datacheck Response).
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Response to 7.d. - Migratory Fish and Wildlife

The Magnuson-Stevens Fishery Conservation and Management Act manages the
conservation of marine fish species and their habitat, including anadromous species.
Essential Fish Habitat (EFH), identified and mapped by the National Oceanic and
Atmospheric Administration (NOAA) National Marine Fisheries Service (NMFS) means
“those waters and substrate necessary to fish for spawning, breeding, feeding or growth
to maturity.” An EFH Assessment was completed in May, 2015 and revised in January,
2017 by a Normandeau Associates Fisheries Biologist. The EFH Assessment determined
that the proposed project may have temporary adverse effects on water quality and
habitat availability during construction activities for five species and their life stages with
designated EFH in the mixing zone of the Great Bay estuary. Specifically, no adverse
effects to EFH for any life stage of Atlantic Herring, Atlantic Mackerel, and Atlantic
Salmon are expected from the proposed project, but temporary adverse effects to EFH
could result for juvenile and adult Bluefish, and all life stages of Winter Flounder.

NOAA provided conservation recommendations to mitigate effects to Essential Fish
Habitat, as follows:
e Impacts to salt marsh should be avoided and minimized to the extent possible
e Impacts to the tidal regime should accommodate predicted sea level rise
e Compensatory mitigation should be provided
e A time of year (TOY) restriction from February 15 — June 30 is preferred.

FHWA determined that the project will have no substantial temporary or permanent
adverse effect on those species with designated EFH. FHWA has committed to further
consultation with NOAA if the requested TOY restriction poses a substantial constraint
on the construction of the project. (Exhibit | — Essential Fish Habitat Determination)

A review of Critical Habitat as designated by NOAA for the federally endangered
anadromous Atlantic Sturgeon indicates that regulated Critical Habitat for Atlantic
Sturgeon extends to Great Bay, but does not extend up the Oyster River. As such, no
formal Section 7 consultation was undertaken. NOAA'’s Section 7 Fisheries Biologist Max
Tritt provided feedback that there was a concern that Atlantic Sturgeon could incidentally
be present in the project area during construction. As a preventative measure, turbidity
booms will be used during construction that would exclude Atlantic Sturgeon from work
areas adjacent to the causeways, and NOAA’s “Atlantic and Shortnose Sturgeon” Fact
Sheet! will be included in the construction contract documentation. Based on the distance
of the project from Critical Habitat for Atlantic Sturgeon; the lack of sufficiently deep
water during most portions of the tide cycle for movement of Atlantic Sturgeon in the
vicinity of the project area; and with the use of the precautionary measures noted above,
FHWA has determined that there will be no effect to Atlantic Sturgeon (Exhibit K - FHWA
Atlantic Sturgeon Determination).

I https://www.greateratlantic.fisheries.noaa.gov/protected/atlsturgeon/docs/sturgeonfactsheetfinal. pdf
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Response to 7.e - Exemplary Natural Communities

NHNHB has mapped four exemplary natural communities in or near the project area:
subtidal system, sparsely vegetated intertidal system, brackish marsh and high salt
marsh. Although there will be temporary impacts to all of these systems except the
brackish marsh during construction, there will be long term benefits as a result of the
reduced flow restriction at the widened bridge span. It is anticipated that any temporary
impacts would be restored within one to two years of the completion of construction.
NHNHB provided additional feedback regarding the potential for impact to exemplary
natural communities and concluded that although salt marsh will be affected, a payment
to the Aquatic Resources Mitigation fund would appropriately compensate for the lost
areas of Exemplary Natural Communities. (Exhibit E1 - NH Natural Heritage Bureau
Correspondence).

Response to 7.f - Vernal Pools

There are no vernal pools in the vicinity of the project.

8. The impact of the proposed project on public commerce, navigation and recreation.

The project will have positive effects to public commerce, navigation and recreation by
improving the safety for travelers crossing the bridge. The proposed bridge will allow
passage of recreational canoeists and kayakers, which the current bridge does not.

9. The extent to which a project interferes with the aesthetic interests of the general public.
For example, where an applicant proposes the construction of a retaining wall on the
bank of a lake, the applicant shall be required to indicate the type of material to be used
and the effect of the construction of the wall on the view of other users of the lake.

The project will not interfere with the aesthetic interests of the general public. The
existing bridge is deteriorating and will be replaced by a fully functional bridge.

10. The extent to which a project interferes with or obstructs public rights of passage or
access. For example, where the applicant proposes to construct a dock in a narrow
channel, the applicant shall be required to document the extent to which the dock would
block or interfere with the passage through this area.

The project as proposed will require a short-term closure of the bridge for no more than
14 days with the use of Accelerated Bridge Construction? techniques for the bridge
replacement and approach construction. This would require a detour of up to 18 miles

2 Accelerated Bridge Construction (ABC) is bridge construction that uses innovative planning, design, materials,
and construction methods in a safe and cost-effective manner to reduce the onsite construction time that occurs
when building new bridges or replacing and rehabilitating existing bridges.
https://www.fhwa.dot.gov/bridge/abc/
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during the bridge closure (Exhibit N- Traffic Control Alternative 1). After the crossing is
reopened, the remainder of the project will be constructed under traffic. Short-term
alternating one-way traffic may be required as appropriate.

11. The impact upon abutting owners pursuant to RSA 482-A:11, Il. For example, if an
applicant is proposing to rip-rap a stream, the applicant shall be required to document
the effect of such work on upstream and downstream abutting properties.

Additional right-of-way will need to be acquired on the south side of US Route 4 to
accommodate the widening of the bridge and for future maintenance. The areas to be
acquired are strip takes of less than 15 feet of undeveloped portions of the properties
directly adjacent to the existing road. These acquisitions are to occur to Parcels 5, 8, 10 and
13, and will total approximately 0.20 acres. No more than 4.8 % of any individual
property will be impacted by these acquisitions.

There are also drainage easements proposed for the project that will total 0.42 acres
including a 0.34 acre drainage easement on a town-owned lot on the northeast side of the
bridge.

12. The benefit of a project to the health, safety, and well being of the general public.

The project will improve health, safety, and well-being of the general public by providing
a safe structure for vehicular traffic.

13. The impact of a proposed project on quantity or quality of surface and ground water.
For example, where an applicant proposes to fill wetlands the applicant shall be
required to document the impact of the proposed fill on the amount of drainage entering
the site versus the amount of drainage exiting the site and the difference in the quality
of water entering and exiting the site.

There will be no impact to the quantity or quality of surface and ground water. A
hydraulic study (Exhibit O - Durham 16236 Hydraulic Study & Scour Analysis) was
undertaken that demonstrates that the bridge will not result in any increase in Base Flood
Elevations because the high water elevations are dictated by the tide and storm surges.

14. The potential of a proposed project to cause or increase flooding, erosion, or
sedimentation.

The project will not cause flooding, erosion, or sedimentation. All appropriate
construction Best Management Practices will be used during construction to prevent
sedimentation or turbidity in Bunker Creek.

The Bunker Creek Bridge lies within the Federal Emergency Management Agency
(FEMA) mapped floodplain of Bunker Creek, with a base flood elevation of 6 feet, and a
FEMA mapped floodway. (Exhibit P — FEMA Floodplain) The hydraulic study that was
undertaken that demonstrates that the bridge will not result in any increase in Base Flood
Elevations, because the high water elevations are dictated by the tide and storm surges
and not by flows in Bunker Creek. The vertical grade of US Route 4 will be raised
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approximately four (4) feet to accommodate superstructure clearance for the 100 year
predicted flood risk occurrence with high tide. Based on these design considerations, it
has been determined that the proposed project will not increase flood levels within the
community of Durham. The hydraulic study demonstrates that there will be a net
increase in capacity and no increase in the base flood elevation.

15. The extent to which a project that is located in surface waters reflects or redirects
current or wave energy which might cause damage or hazards.

The project will not redirect the flow of Bunker Creek. Because the proposed bridge will
provide a much larger opening that the existing bridge (76" clear span compared with 15’
existing clear span) a concern was raised by a local resident that the larger opening would
create more wind and fetch across the Oyster River into the area upstream of the bridge
and could potentially erode the salt marsh. NHDOT consulted with Professor Dave
Burdick, the interim director of the Jackson Estuarine Laboratory, who concurred that the
wider opening could increase the wind and wave action, but that it would not have a
significant negative effect on the marsh, and that any changes incurred by the wider
opening could be overshadowed by concurrent increases in sea level rise that may affect
the vegetative composition and salinity. The larger hydraulic opening will provide
improved aquatic organism passage, assist to reduce the maximum velocity of tide events
and storm surges, and permit improved access for recreational kayak and/or canoe use.

16. The cumulative impact that would result if all parties owning or abutting a portion of the
affected wetland or wetland complex were also permitted alterations to the wetland
proportional to the extent of their property rights. For example, an applicant who owns
only a portion of a wetland shall document the applicant’s percentage of ownership of
that wetland and the percentage of that ownership that would be impacted.

If all abutters to the project also built bridges over Bunker Creek there would be
additional cumulative impacts; however, this is unlikely to occur.

17. The impact of the proposed project on the values and functions of the total wetland or
wetland complex.

The project as proposed will permanently impact 13,701 square feet of wetland, of which
12,085 square feet is tidal wetland. Of this there are 76 square feet of subtidal habitat,
3,825 square feet of salt marsh, 3,503 square feet of intertidal rocky shoreline (riprapped
edge of the causeway) 4,681 square feet of intertidal mud flat, and 76 square feet of
subtidal habitat. The salt marsh proposed to be directly impacted parallels the bridge
causeway and supports primarily Spartina alterniflora, with a narrow fringe of Spartina
patens along the edge of the causeway. Salt marshes provide nursery habitat for many
species, foraging habitat for shorebirds and other predators, and provide a physical
barrier between open water habitat and upland. The intertidal mud flats proposed to be
impacted lie at the toe of slope of the causeway and next to the salt marsh habitat.
Intertidal mud flats can provide habitat for a variety of shellfish and invertebrates that
provide feeding habitat for wading birds and other predators. The riprapped edge of the
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causeway provides primarily protection for the causeway to prevent erosion into the
mudflats and saltmarsh. It may also provide habitat for insects and marine
macroinvertebrates.

The intertidal habitat upstream of the bridge in Bunker Creek encompasses
approximately 13 acres and is comprised of salt marsh and intertidal mudflats. The bulk
of this area will not be affected by the proposed project, and the Bunker Creek habitat will
receive increased tidal flushing from the larger hydraulic opening and improved
stormwater treatment. The intertidal and subtidal habitat proposed to be impacted are
currently affected by the proximity of the roadway and traffic, and 3,503 square feet of the
intertidal habitat is the riprapped edge of the US Route 4 causeway that was constructed
for the bridge approach.

The palustrine wetlands proposed to be impacted provide stormwater treatment for the
road surface. This function will be replaced by a stormwater treatment swale in the
northeast corner of the project.

In addition to the proposed direct impacts, NHDOT has considered the potential for
indirect impacts. NHDOT has committed to a pre-construction vegetation assessment to
document the existing conditions in the upstream salt marshes and brackish marshes.

18. The impact upon the value of the sites included in the latest published edition of the
National Register of Natural Landmarks, or sites eligible for such publication.

NA

19. The impact upon the value of areas named in acts of congress or presidential
proclamations as national rivers, national wilderness areas, national lakeshores, and
such areas as may be established under federal, state, or municipal laws for similar and
related purposes such as estuarine and marine sanctuaries.

A portion of the Oyster River, directly downstream of the proposed project, is a
Designated River under NH RSA 483. However, the freshwater portion of the river
protected under the law lies upstream of the project area and ends at the Mill Pond Dam
in Durham, 1.6 miles from the proposed project, where it becomes tidal. As such, the
project is not within the Designated River Corridor.

20. The degree to which a project redirects water from one watershed to another.

NA

Additional Comments

The United States Coast Guard (USCG) issues permits for construction or reconstruction
of bridges over navigable waters of the United States, including tidally influenced water
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bodies such as Bunker Creek. A navigability questionnaire has been completed and
submitted to the USCG. It was determined that the new bridge will facilitate boat access
by canoes and kayaks to Bunker Creek by increasing clearance at high tide by
approximately four feet. A response from the USCG dated February 5, 2014 indicated
that the need for a bridge permit would be determined by FHWA. The FHWA
determined on August 29, 2016 that the project falls under the Section 144(h) exemption
as the waterway is not used, or susceptible to use with reasonable improvement, as a
means to transport interstate or foreign commerce, and is used only be recreational
boating, fishing and other small vessels less than 21 feet in length. As such no USCG
permit is required.
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Mitigation

Mitigation for the proposed project was discussed at the September 20, 2017 Natural
Resource Agency Meeting at NHDOT where it was decided that an in-lieu fee
payment would be paid to the Aquatic Resource Mitigation (ARM) fund. Following
the publication of the minutes from that meeting, changes were made to the wetland
plan when it was determined that the stormwater channels that had been identified
as streams were determined to be Non-Jurisdictional Drainage Areas and slight
changes to the plans were made that increased Tidal Buffer Zone impacts. The
proposed in-lieu fee payment is $$208,862.54.

Durham 16236 US Route 4 over Bunker Creek
In-Lieu Fee Calculation

Permanent
Impact
Area (sf) | In Lieu fee
Tidal Wetlands 12,085 $109,256.74
Freshwater and Tidal
Buffer Zone 22,589 $99,605.80
TOTAL $208,862.54

Durham 16236
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Wetlands impacts are primarily associated with the proposed drainage improvements at existing drainage
locations, with the exception of a few locations where outfall locations will be adjusted. The majority of
the impacts would occur on the bank of the Souhegan River with minimal impacts occurring directly in the
channel.

Rich Roach asked if there would be any additional impervious surface added as a result of the proposed
work, and if increased detention of stormwater runoff was proposed. Jim Kirouac and Maggie Baldwin
explained that there would be some increase in impervious surface but the increase was not substantial. M.
Baldwin explained that small elements of stormwater treatment would be provided via catch basins and
stone aprons. No sedimentation or detention ponds were proposed due to the lack of space and the
presence of a historic district. M. Baldwin and J. Kirouac reiterated that the outlet areas would not be
changing as a result of this project and that drainage patterns would not be substantially altered. Randy
Talon commented that the proposed stone aprons would prevent future erosion and sedimentation at the
existing outfalls. R. Roach commented that the Department should attempt to provide treatment if
possible. The Design team agreed to look into this further.

Matt Urban stated that the Department is evaluating the need for mitigation due to linear impacts to bank
and channel associated with proposed stone aprons at drainage outfalls. He further commented that it was
not clear if the stone aprons could be considered protection of existing infrastructure, which would
eliminate the need for mitigation. R. Roach indicated that, if mitigation would be required, he would like
to see the Department look for something in the area to restore, or an area where impervious surface could
be reduced.

Carol Henderson asked if any part of the drainage system carried streams. J. Kirouac answered that the
drainage system carried only stormwater runoff.

Lori Sommer commented that there should be additional discussion to determine if mitigation would be
required. She suggested that the Department set up a meeting to discuss this further with her and Gino
Infascelli.

This project has not been previously discussed at a Monthly Natural Resource Agency Coordination
Meeting.

Durham, X-A001(202), 16236

Darren Blood provided an overview of the project. The project involves the replacement of the 15-foot
single span bridge over Bunker Creek on US Route 4 in Durham. Project limits are just east of Morgan
Way and to the west just before Bunker Lane. The bridge is Priority #26 on the NHDOT Red List. The
intent of the project is to address geometric deficiencies on the approach to the bridge, including sight
stopping distance from Morgan Way. US Route 4 is an urban arterial carrying 18,000 vehicles per day. It
is also a major east-west trucking route, and a well-travelled bicycle route. The bridge required repairs by
Bridge Maintenance last year and will be repaired again this year once the wetlands permit is received.
The bridge is currently funded for replacement in 2019 in the Draft 10-Year Plan. The construction period
for the proposed project is dependent on the traffic control method that is employed. Accelerated Bridge
Construction is an option being considered along with a temporary bridge to the north.

Jen Mercer provided an overview of design options. The existing roadway section is 12’ lanes and 1’ to 3’
shoulders. The proposed typical roadway section is 12’ lanes and 5’ shoulders. The wider shoulders are
proposed for bicycle traffic, winter maintenance, and overall safety. The project area is currently posted
for 45 mph and existing conditions do not meet posted speed. Three alternatives have been developed and
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presented to the public using a 45 mph design speed: (1) offline alignment to the North; 2) offline
alignment to the South; and 3) online alignment, which would hold the existing centerline and
widen slightly to both sides. A raise in roadway profile in the vicinity of the bridge is required to
improve sight distance at Morgan Way.

There are 2 traffic control options for the online alternative:

1. Temporary Detour bridge alignment to the north (which has additional temporary
impacts but these are limited by a 35 MPH Design Speed and a reduced typical
roadway section of 12°-2’). The detour comes off the existing alignment
approximately 350 feet to the west of the bridge to limit impacts, providing
approximately 10’ temporary fascia to proposed fascia for construction, then comes
back online before Morgan Way.

2. 14 day road closure with US 4 traffic detoured via other State highways to the north
(22 miles). Accelerated bridge construction methods required.

Those in attendance at the public informational meeting preferred the online alternative. The
Department also recommends the online alignment given that it reduces impacts to adjacent private
properties and results in less permanent impact to natural resources.

Adele Fiorillo provided an overview of natural resources documented to date. The landscape in the project
area slopes gently from north to the south. The existing roadway slopes are very steep and are armored
with rip rap. The existing bridge is a 15-foot bridge span. The project proposes a 30-foot clear span.
Bunker Creek enters into the Oyster River just south of the roadway. The project area contains a fringe of
salt marsh vegetation to the south; more established salt marsh vegetation to the north; mudflat; and open
water (tidal creek channels) of Bunker Creek and the Oyster River. Delineated jurisdictional areas consist
of Highest Observable Tide Line (HOTL); freshwater wetlands (limited to roadside swales); and
intermittent drainages at culvert outlets.

The Natural Heritage Bureau reported records of exemplary natural communities in and near the project
area, an historic record of a state endangered plant (crested sedge), and records of the state endangered
New England cottontail. Temporary and permanent impacts from roadway construction are anticipated in
the vegetated intertidal/subtidal system. Impacts to crested sedge are not anticipated. A review of the
April 2013 aerial photo, as well as the site review in October 2013, indicate little to no suitable habitat
present in the project area for cottontail.

Both Bunker Creek and Oyster River have surface water impairments. Both are impaired for Chlophyll A,
dioxins, dissolved oxygen, bacteria, impaired biota, turbidity, mercury, nitrogen, and PCB’s. There are no
TMDLs for Bunker Creek. The only TMDL for Oyster River is bacteria.

Temporary impacts to tidal wetlands, freshwater wetlands, tidal buffer zone, and protected shoreland are
anticipated as a result of the construction of the temporary bridge. Permanent impacts to tidal wetlands
(mudflat/salt marsh), 100-year floodplain, tidal buffer zone, and protected shoreland will result from the
slope grading (1.5:1). It is anticipated that mitigation will be required for permanent wetland impacts.

Melissa Coppola noted that there is a recent report on the New England cottontail that goes into some
detail regarding its use of the areas to the north. She also asked how much area beyond the existing rip rap
would be impacted. A. Fiorillo responded that there is approximately 10 feet of existing rip rap currently
below the HOTL. D. Blood added that, in general, the design holds the slope to the existing toe, but in
some locations impacts would go beyond the toe of slope a few feet.
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Bob Landry said that the public supports the closing of the road instead of the detour alignment. He also
said that the Department is looking at using drilled shafts instead of driving piles due to noise control.
Geotechnical borings have not yet been completed but he believes (with information from UNH) that the
drilled shafts can be put in place before complete road closure, with temporary lane closures during non-
peak travel times. The precast abutments and precast superstructure could then be installed during the 14-
day closure (working 16-hour days, not 24 hours a day). However, B. Landry commented that he would
like to have the temporary bridge as a back-up traffic control alternative. A 30-foot bridge opening also
allows drilling of the shafts to occur all from the east side of the proposed crossing. This reduces the
temporary construction impacts associated with providing drill rig platforms.

Rich Roach noted that temporary fill associated with a temporary bridge would be easy to remove and the
area would restore and reestablish in a year or two. He stated that a 30-foot bridge span is a good approach
and represents some mitigation for the project. There is also potential for mitigation further to the east
where a culvert crosses US Route 4 just outside the limits of this project and is causing erosion.

Carol Henderson from NH Fish and Game agrees that the bigger 30° bridge is beneficial. Lori Sommer
also agreed with the span length, and stated the need to further discuss mitigation once impacts are
quantified.

M. Coppola asked if the project would impact any Fish and Game properties. A. Fiorillo said that no
impacts to the properties are proposed.

B. Landry asked if the project could proceed with the 30’ bridge design. There were no objections to
pursuing the 30’ bridge option.

This project has not been previously discussed at a Monthly Natural Resource Agency Coordination
Meeting.

Skyhaven Airport, NH SBG 15-04-2012

Sean Tiney provided an overview of the project. The proposed project involves extending and narrowing
existing Runway 15-33 and installing Omni-Directional Approach Lights (ODALS). The runway
extension will be approximately 200 feet on the Runway 15 end. The existing runway is 100 feet wide by
4,000 feet long. The proposed runway will be 75 feet wide by 4,200 feet long. The ODALS will be
installed at the Runway 33 end. The project is expected to be bid in February 2014 and construction is
scheduled to begin in April or May 2014.

A mitigation agreement between NHDOT and NHDES was developed and signed on February 2, 2005 and
amended on October 9, 2010. Per the agreement, the allowable wetland disturbance due to the construction
of planned airport improvements, as well as the wetland disturbance due to the implementation of water
quality measures, is 15.84 acres. The planned improvements are identified in the 2001 Skyhaven Airport
20-Year Master Plan. The mitigation for the planned wetland disturbance amount involved land
preservation around Champlin Pond. [The amount of land preservation was not known at the meeting,
however the mitigation agreement was reviewed after the meeting and the total amount of preservation
through property transfer and easements was 202 acres.] Since the agreement, there have been a total of
5.44 acres of wetland impacts due to construction previously at the airport, with 10.40 acres of wetlands
impacts remaining in the agreement.

The amount of permanent wetland impact for the proposed project is estimated at approximately 1 acre.
This does not include any wetland impacts associated with water quality treatment areas, which have not
yet been designed.

24



BUREAU OF ENVIRONMENT
CONFERENCE REPORT

SUBJECT: NHDOT Monthly Natural Resource Agency Coordination Meeting
DATE OF CONFERENCE: February 18" 2015
LOCATION OF CONFERENCE: John O. Morton Building

ATTENDED BY:
NHDOT Federal Highway Hoyle, Tanner & Assoc.
Matt Urban Administration Matt Low
Christine Perron Jamie Sikora Aaron Lachance
Ron Crickard ) Kimberly Peace
Marc Laurin Army Corps of Engineers
Keith Cota Michael Hicks
Michael Hazlett GM2
C.R. Willeke EPA Darren Blood
Kirk Mudgett Mark Kern Tom Levins
Joe Adams
John Butler NHDES Normandeau
Ralph Sanders Gino Infascelli Adele Fiorillo
Lori Sommer
Karl Benedict McFarland Johnson
Chris Williams Jed Merrow

NH Fish & Game
Carol Henderson

City of Lebanon
Christina Hall

Brian Colburn

FST
David McNamara

Smart Assiociates
Jennifer Riordan

PRESENTATIONS/ PROJECTS REVIEWED THIS MONTH:
(minutes on subsequent pages)

Finalization of January 21% 2015 Meeting MiNULES .............oveereeeeeieieeeeeeeeeeeeeeeeeeseeeeeseeeeeeeseeseenns
Lebanon, 10034B, X-A003(703) ....ccioiiiieeeeee ettt e et e e e eaae e e e eeaaeeeeeaaeeeeeenaneeeas
Peterborough, 14772A/14933, X-A000(535)/X-A002(107) .ceccveeerrieeieeeieeeiee e
Durham, 16236, X-A00T(202) .....ueeiiiiiieeeeeeeeeeeee ettt e et e e e eaae e e e eeaaeeeeeeaaeeeesenaeeeeas
Portsmouth, 13455E, X-A003(904) ... e e e e e e
Loudon, 40078, NON-FEAETAL.......coouueeieeeee e e e ettt ereeae e e e e e e eeeeraaeaeseaaeeee
Peterborough, 40082, Non-Federal ............cccoeoiiiiiiiiiiiieiieee e
Rumney, 40080, NON-FEdETal ...........cociiiiiiieeiieeiie ettt e e eaae e
Portsmouth, 2015-M610-1, NON-FEAETAL .......ccoveeieeeee e eeeeeae e e e eeeeeeees
Rye, 2015-M610-2, NON-Federal ............ccooiieiiiiiiiiiiieceece ettt

(When viewing these minutes online, click on a project to zoom to the minutes for that project)

25


vchase
Highlight


February 18" 2015, Natural Resource Agency Coordination Meeting
Page 5

The project will return for another Natural Resource Agency meeting. Next steps for the project will be
attending a Cultural Resources meeting (March/April 2015), holding a public hearing (April/May 2015)
and finalizing preliminary design. A draft Cat Ex/Section 4(f) Evaluation should be completed by the end
of summer, 2015.

This project was previously reviewed on the following dates: (5/19/2010)

Durham, 16236, X-A001(202)

Darren Blood, PE of GM2 presented a general project description.

The proposed project is the replacement of a deteriorated 15 foot single span bridge on US Route 4 over
Bunker Creek in Durham, NH. The project design addresses 2 geometric deficiencies on the approach to
the bridge related to sight distance:

1. Sag vertical curve on Route 4

2. Intersection Sight distance at Morgan Way (Profile raise is required to meet intersection
sight distance at Morgan Way

The Bridge is 2014 Bridge Priority #8 and has required repairs twice by DOT Bridge Maintenance in the
last 3 years. US Route 4 is an urban arterial carrying 18,000 vehicles per day and is a major east-west
trucking route and a well-travelled bicycle route. The project Limits extend 850’ east and 750” west of the
existing bridge. The project is currently funded for replacement in 2019 in the 10 year transportation
funding plan. The construction period is dependent on the traffic control method employed. The proposed
design is a Typical Roadway Section — 12’ lanes and 5’ shoulders (for bicycle traffic) and utilizes a 45 mph
Design Speed (currently posted for 40 and existing conditions do not meet speed rating). Design attempts
to maintain existing toe of slope but will increase slope steepness. Based on feedback from the Public and
Natural Resource agencies, US Route 4 will remain in its current location on the existing centerline. This

results in:
1. Reduced impacts to adjacent private properties
2. Less permanent impacts to the natural resources

There are two Traffic Control Options for the online alternative:

1. On-site Diversion to the north (which has additional temporary impacts, but were limited
with 35 MPH Design Speed and reduced typical roadway section, 11’lanes and 4’shoulders).

The diversion comes off the existing alignment on the west of the bridge to limit impacts, provides
approximately a 10’ temporary fascia to proposed fascia, then comes back online before Morgan
Way.

2. 14 Day US Route 4 closure with a detour

Lori Sommer of the NH DES Wetlands Bureau asked about the detour option and D. Blood explained that
it is about 18 miles.

Mark Kern of the EPA asked what the likely hood of the detour might be and D. Blood stated that it is
likely a 50/50 chance for either option.

Keith Cota of the NH DOT noted that there are many obstacles to the closure options such as emergency
response and that the minimum closure is about 14 days.
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L. Sommer asked what the timing of the closure would be and D. Blood responded that it is likely to be

summer (construction season).

Carol Henderson of NH F&G asked why the change in proposed bridge clear span from 30 to 61 feet and

D. Blood explained that the new design avoids the existing substructure and is expected to speed the

construction window. He also stated that the wider opening is considered an environmental benefit with

the increase tidal exchange. Strides taken toward reducing the footprint impact of this project include:

1.

2
3.
4

Reduced shoulders as compared to approaching roadway segments

Using 45mph design speed, thus minimizing the amount needed to raise US Route 4
Lengthening the bridge opening to 61 feet and removing a portion of the causeway
Proposing 1.5:1 engineered slopes on the causeway to limit resource impacts

Proposed Drainage/Water Quality:

Roadway improvements result in an increase of about 5% of the total impervious project area.
Also:

Existing drainage patterns to be maintained:

a. Sheet flow from pavement

b. No curbing (except brush curb on bridge)

C. Minimal closed drainage, only in sag vertical curve and on bridge approach
Improvements proposed include:

a. Catch Basins with sumps instead of drop inlets

b. Drainage outlets to slopes, not paved swales (which are existing)

C. Improve eroded area at the pipe outlets east of the Bunker Creek crossing

(recommended as mitigation by Rich Roach of the Army Corps at last meeting)
Water quality enhancement:
a. Very limited opportunities due to site restrictions including terrain, private
property, and natural resources.
b. Possible locations:

1. Fish & Game property with deeded restrictions, purchased with Federal funds

ii. Area on the north east quadrant, quite steep, difficult for enhancement

Adele Fiorillo of Normandeau Associates updated progress and presented anticipated natural resource
impacts. Since the last meeting the Natural Heritage Bureau (NHB) data request was updated and identified
additional communities:

1.

Exemplary Communities

a. Brackish Marsh (upper reaches of Bunker Creek)

b.  High Salt Marsh (present along roadway — predominately to the north)

c. Sparsely vegetated intertidal/sub-tidal system (present along roadway —
predominately to the south)
Plant Species

a. crested sedge (Carex cristatella) (July 1, 2014 survey) Endangered

Rich Appalachian Oak rocky Woods
downy false foxglove (Aureolaria virginica) Endangered

g oo

green rockcress (Boechera missouriensis) Threatened.
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Surveys were completed and none were present in the project area.
3. New England Cottontail:

April 2013 aerial photo review and site review Oct 2013 indicate little to no suitable habitat
present in the project limits

C. Henderson asked for the updated NHB report number and A. Fiorillo provided NHB15-0235.

A. Fiorillo also explained that Normandeau completed an Essential Fish Habitat (EFH) assessment that
identified 4 species

1. Mackerel
2. Atlantic Salmon
3. Bluefish

4. Winter Flounder

The EFH assessment concluded that there may be temporary construction impacts to habitat and that
the widening of Bunker Creek channel may allow increased accessibility to habitat upstream of the
project location, potentially resulting in a permanent positive effect on EFH.
Impaired Waters are present for both Bunker Creek and Oyster River:
1. There are no Total Maximum Daily Load (TMDL) limit’s for Bunker Creek

2. The Only TMDL for Oyster River is Bacteria and this is not anticipated to be in issue related
to the project construction
Anticipated Impacts:

1. Temporary — on-site diversion route during construction (temp bridge) to be restored

2. Permanent — slope grading
Tidal Wetland (Rip rap/Mudflat/Salt Marsh) ~10,000 sq. ft.
Freshwater Wetland 525 sq.ft.
100 year flood plain 280 CY
100ft TBZ (existing roadway) ~19,000 sq.ft.

Two intermittent streams to the east ~125 lin.ft. for drainage improvements
Mike Hicks of the Army Corps stated that an Individual Permit requirement should be anticipated.

L. Sommer asked how long the temporary on-site diversion route will need to be in place and D. Blood
responded 2 years. L. Sommer added that similar to the Memorial Bridge project, when temporary impacts
are in place long enough, mitigation is required and also suggested that the project initiate communication

with National Marine Fisheries.
Mitigation Summary was discussed:

Restoration of temporary impacts
Outlet protection / repair of intermittent stream erosion
Compensation for permanent — ARM fund

Tier 3 Bunker Creek — self mitigating
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M. Kern asked what the 10,000 sq. ft. of tidal wetland area consisted of. A. Fiorillo noted that there is
existing rip rap slopes that are included in the impacts and D. Blood stated that the design attempts to hold
existing toe of slope referring to the cross sections that were prepared by GM2.

Marc Laurin of the NH DOT asked if the agencies deemed ARM fund as an acceptable mitigation option
and both L. Sommer and M. Kern agreed.

L. Sommer added that the community of Durham should be consulted as well for any mitigation
preferences.

D. Blood added that there is a public hearing scheduled for May. There was a question about when
construction advertisement is anticipated. D. Blood responded that the project is funded in 2019, so the
project could advertise as early as fall 2018.

It was agreed that the project should return for another Natural Resource Coordination meeting.

This project was previously reviewed on the following dates:(11/20/2013)
Portsmouth, 13455E, X-A003(904)

Brian Colburn introduced the project, noting it is Contract E of the US 1 Bypass bridge projects and
connects to the proposed Sarah Mildred Long (SML) Bridge. The Albacore Connector (now called
Submarine Way) was constructed several years ago when the SML Bridge was temporarily closed. An
emergency authorization was obtained to construct the Connector, and included an estimated 750 square
feet of freshwater wetland impact. Prior to the Connector, there was 2.2 acres of impervious surface
(pavement) within the current study area. The Connector’s construction increased that to 2.5 acres. The
Department proposes to reduce the impervious acreage to 2.1 acres. We also looked at possible stormwater
treatment measures, including swales, infiltration, bioretention and other measures. Because of a
combination of limited ROW width, low elevations, and high groundwater tables, none of the measures
were feasible. NHDOT proposes to keep the drainage within the existing ROW and discharge it at a new
outlet within the bank of the tidal wetland adjacent to the Connector. The ditch side slopes were lowered
as much as possible (10:1) and extended laterally as much as possible to maximize treatment potential.
There was discussion of the sizes, elevations and depths of drainage pipes. The application needs to clearly
explain why no treatment is possible.

B. Colburn noted that the Department proposes to place an inlet at the edge of the wetland nearest the
submarine, above the wetland elevation. This will prevent flooding of the submarine. This is not
considered an impact.

Jed Merrow discussed wetland impacts. He noted that the location of the 750 square feet of wetland fill
reported in the emergency authorization is not entirely clear but appears to be between the two wetlands on
each side of the Connector at the junction with US 1. Mike Hicks asked how the impacts would be
quantified and described, and whether the original delineation was done by a Certified Wetland Scientist.
Marc Laurin stated that Normandeau Associates had identified and mapped the wetland but may not have
formally delineated and surveyed it. However, it may be sufficient for the Army Corps’ jurisdictional
determination. Mark Kern thought that the impacts were more than 750 square feet. The Department will
research this issue, looking for the original mapping and authorization paperwork.

The road widening and drainage system will affect tidal buffer zone and the bank of the tidal wetland. The
road will be widened within the tidal buffer zone; this is considered permanent impact. A new drainage
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eastern side has a retaining wall south of the project (outside of the project area) that would
prohibit passage of terrestrial wildlife, so no attempt is being made to provide a shelf on the eastern
side but a shelf already exists during ordinary high water.

Mitigation — NHDOT proposes that the project is self-mitigating since it is an improvement over
the existing condition.

Mike Hicks asked about the status of the Section 106 MOA. T. Marshall indicated that it has been
executed by DHR and the town, but not yet by NHDOT. The MOA is a critical path item.

M. Hicks asked about floodplain impacts. T. Marshall indicated that he was not sure and would
double check. Due to the significant amount of fill being removed to create the larger span opening
it is anticipated that there will not be a decrease in floodplain storage. This will be confirmed prior
to submitting the permit application.

The Sugar River is impaired by pH and Aluminum but the project proposes a decrease of
impervious of about ~2,000 square feet.

Gino Infascelli asked about the road width. The existing width is 19°, but is being widened to 24°.
G. Infascelli asked where the decrease in impervious was from. V. Chase stated that the bridge
was not included in this calculation. Mark Hemmerlein indicated that the deck should be included
as impervious. [The net increase in impervious including the bridge deck is 1,145 square feet.] M.
Hemmerlein said that options for treatment should be evaluated. T. Marshall explained that
coordination with AoT had occurred and it had been determined that the thresholds for requiring an
AoT permit were not met. [As an LPA project it is not subject to the memorandum of Agreement
between NHDOT and NHDES. ]

This project has been previously discussed at the 1/20/2017 Monthly Natural Resource Agency
Coordination Meeting.

Durham, #16236 (X-A0001(202)

Darren Blood introduced the project. The current crossing is a 15-foot slab bridge on the east side of the
causeway, underlain by marine clay. The bridge was updated in the 1970’s. The project has been to a
public hearing and as a result the alignment has been shifted 7-10 feet northward to minimize private
property impacts on the south side. This also required a modification to the profile, but the bridge is still
being raised by four feet. The sight distance from Morgan Way west is substandard, and raising the bridge
will fix the geometric deficiencies.

At the February 2015 meeting a 61-foot clear span bridge was presented, but the proposed action is a 76-
foot span bridge. There are existing wood piles from the previous structure buried in the causeway,
extending back on either side of the crossing, and in order to utilize rapid construction techniques conflicts
with these subsurface wooden piles have to be avoided. Proposed traffic control is a detour for 14 days.
The roadway section is 12’ lanes with 5’ shoulders and design speed is 45 mph.

Mike Hicks asked if a hydraulic study has been done to study the effects of a wider opening. A hydraulic
study has been done and velocities are actually reduced resulting in less scour. Mike asked if this would
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result in flooding to downstream abutters. The receiving water just downstream of the bridge is Oyster
River, which is a much larger river, and Bunker Creek is tidal. No abutters downstream will be affected.
Vicki Chase discussed environmental resources and proposed impacts. NEPA has not yet been completed.
NHB Report NHB17-2706 was updated based on surveys completed in response to earlier NHB checks.
There are Exemplary Natural Communities - Brackish Marsh (upper reaches of Bunker Creek); High Salt
Marsh (present along roadway — predominately to the north); Sparsely vegetated intertidal/subtidal system
(present along roadway — predominately to the south); and Subtidal system.

Two state listed species were previously identified -  crested sedge (Carex cristatella)— surveyed but
habitat not found in 2014, and New England Cottontail — surveyed in 2013, determined no habitat present.
Bunker Creek is Essential Fish Habitat for Winter Flounder. Coordination is ongoing — NMFS has
requested minimization of impacts, appropriate mitigation for loss of habitat, and TOY restriction from Feb
15 — June 30. Department may seek to narrow the window to June 15.

Bunker Creek and Oyster River are both impaired for Dioxins, DO, Bacteria, Impaired Biota, Turbidity,
Mercury, Nitrogen, PCB’s. There will be a 3,729 sf increase in impervious surface.

D. Blood addressed stormwater treatment. There is a conceptual treatment swale on northeast side of
bridge on town land. Stormwater currently draining southward into one of two culverts under the road will

be captured and treated.

V. Chase provided a summary of proposed wetland impacts.

TOTA
TEMP | PERM L
INTERTIDAL 10,946 | 6,703 17,649
SUBTIDAL 76 | 1,962 2,038
TBZ 10,571 | 19,814 30,385
PALUSTRINE 1,616 1,616
INT STREAM 7,750 | 1,214 8,964
TOTAL 30,959 | 29,693 60,652
TOTAL ACOE 20,388 | 9,879 30,267

[NOTE: Subsequent to the meeting impacts were revised as follows due to errors identified in table:]

PERM | TEMP | TOTAL
INTERTIDAL | 12,009 | 1,484 13,493
SUBTIDAL 76 497 573
TBZ 16,855 | 25,033 41,888
PALUSTRINE 1,616 1,616
INT STREAM 403 | 2,679 3,082
TOTAL 30,959 | 29,693 60,652
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TOTAL
ACOE 14,104 | 4,660 18,764

Because of the salt marsh impacts, and based on feedback at the February 2015 NRA meeting, it is
assumed that the project will require an Individual USACE permit.
Proposed mitigation for the project is an in-lieu fee. Preliminary calculations total $195,805.44.

Durham 16236 US Route 4 over Bunker
Creek
In-Lieu Fee Calculation

area

(sf) in lieu fee

(tidal wetlands - double

tidal wetlands 12,085 | $108,071.00 usual rate)
freshwater 1616 $7,225.60
undeveloped
TBZ 16,855 | $75,363.00
intermittent
stream 21 $5,145.84 (linear feet)
TOTAL $195,805.44

Permits required are NHDES Major Impact NHDES wetlands and Shoreland, USACE Individual Section
404 permit, CZMA Consistency Certificate and a 401 WQ cert. No U.S. Coast Guard Bridge permit will
be required.

M. Hicks noted that there may be some flexibility in the new Section 404 Programmatic General Permit
with regard to Special Aquatic Sites. There may be a threshold for Salt marsh impacts, and not all mudflats
qualify as Special Aquatic Sites. NAI will coordinate with USACE to confirm what permits are needed.
[M. Hicks followed up on October 10, 2017 to NHDOT, FHWA, and U.S. Coast Guard that USACE was
confident the project would qualify for the Programmatic General Permit issued on August 18, 2017.] M.
Hicks also noted that coordination with NMFS for ESA may also be required.

M. Laurin said he has been in communication with Max Tritt and that coordination is ongoing.
Section 106 coordination has been completed, and the project has been to a public hearing.
D. Blood discussed the schedule and the Design Build process.

GM2 will put together an RFQ and an RFP with the Department. There will be technical concepts that will
be entertained. The Design Build engineering firm may propose alternatives to the 76-foot bridge.
However, the impacts will be the same as for the longer bridge because most of the impacts are related to
the roadway width and fill along the toe of slope of the causeway.

Permitting will start in the 2" quarter of 2018 so the project will be ready to go to construction in the fall of
2019. The actual 14-day construction closure will occur in the summer of 2020.

C. Henderson recommended confirming with Heidi Holman of NHF&G that she agrees with the
assessment that no New England Cottontail habitat is present. She also agreed that riprap should be
minimized to the extent possible. In the 2015 meeting minutes there was a concept of using NHF&G
property for stormwater treatment. That plan has not been pursued.
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Amy Lamb asked if there would be encroachment on the Exemplary Natural Communities identified by
NHB. NAI will coordinate with NHNHB to answer their concerns.

Gino Infascelli asked when the application would be submitted in the design process. The permit
applications will show the design being presented. If the design builder wants to change the design and
increase the impacts, they will have to obtain permits for those impacts, and assume the risk for any project
delays this could create. M. Hicks cautioned that changes in design could delay the project. G. Infascelli
pointed out that the design would go to G&C for approval so it wouldn’t matter if the impacts were the
same, if the design had changed.

This project has been previously discussed at the 11/20/2013 and 2/18/2015 Monthly Natural Resource
Agency Coordination Meetings.

Barnstead, #14121 (X-A000(208))

Joshua Lafond — Provided an overview of the project describing the overlap with the Barnstead 14121E
project that is currently under construction. He described that the project will increase the roadway typical
from the existing 12’ travel way and 1’ shoulder to a 12’ travel way and 4’ shoulder typical. In addition to
the increase in the shoulder width, the horizontal and vertical alignments of NH Route 28 will be modified
to provide safety improvements at the intersection of NH Route 28 and North Road and North Barnstead
Road. The drainage located within the project limits will be improved with 6 treatment swales proposed to
be located throughout the project to treat storm water runoff.

Kathy Corliss — Explained the location of the 48” culvert at the northern end of the project was constructed
during the 1930’s, drains into Halfmoon Lake and has one recorded occurrence of water overtopping the
roadway around 2006. She reviewed the following alternatives and stated that all options are hydraulically
compliant:

1. Stream Crossing Compliant 12’ Open Span — would potentially have least permanent bank and
channel impact but could be the most expensive option with a current estimate of $120,000 —
$170,000. (After meeting it was clarified that not mitigation is required for stream compliant
structures)

2. Twin 54” RCP pipes — would have greater bank and channel impacts, but would be the most
economical with a current estimate of $54,000.

3. Twin 66’ and 54” Poly Coated CMP Arches — similar bank and channel impacts to the Twin 54”
RCP pipes option with a current estimate of $84,000 with no additional benefits over the Twin 54”
RCP pipes other can cover over the pipes.

4. 8’x5’ Box Concrete Box Culvert — would be similar to the 12° Open Span option but would require
additional impacts for clean water bypass and be less expensive with a current estimate of
$110,000.

K. Corliss explained that all these options do not currently have any mitigation costs included within the
estimates and described that the preferred option for design is currently the Twin 54 RCP pipes.

Mike Hicks asked if the application discussed at the meeting today would be for the entire project or
specifically for this culvert and asked if any wetland impact numbers had been quantified yet. Ron
Crickard answered that the project will have less than 3 acres of impact but no impacts have been
calculated yet for the project.

Gino Infascelli stated that the preferred option of the Twin 54” RCP pipes does not consider an option for

wildlife passage. Carol Henderson added that the existing 48 culvert appears to be perched at the outlet.
Tim Mallette responded that the proposed options would lower the inverts for the pipes and that the
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STANDARD DREDGE AND FILL WETLAND APPLICATION

Env-Wt 900 Stream Crossing Requirements

Bunker Creek is a tidal creek with a 435 acre watershed, which is under the threshold for
Tier 3 crossings that are so designated by watershed size (640 acres). However, the Bunker
Creek Bridge lies within the 100-year floodplain (Exhibit M — FEMA Floodplain). As such,
under Env-Wt 904.04(a)(2) it is classified as a Tier 3 Stream. Demonstration of compliance
with Env-Wt 900 “Stream Crossings” is required.

Alternative Design Report

This Alternative Design Report has been prepared to address the requirements of Env-Wt
904.05, Design Criteria for Tier 2 and Tier 3 Crossings that will not be met under the
proposed alternative.

Env-Wt 904.09(c) The department shall approve an alternative design for a new tier 2
crossing, a replacement tier 2 crossing that does not meet the requirements of
Env-Wt 904.07, or a new or replacement tier 3 crossing if:

(1) The report submitted pursuant to [the Alternative Design Report
requirements], demonstrates that adhering to the stated requirements is not
practicable;

Several alternatives were evaluated to meet the purpose of the project, as described under
Question 2 in Attachment A. The option that would be fully compliant with the design
criteria specified in 904.05 is discussed below.

(2) The proposed alternative meets the specific design criteria specified in Env-
Wt 904.05 to the maximum extent practicable
Design criteria in 904.05 have been met to the maximum extent possible, as demonstrated
below.

Env-Wt 904.05 Design Criteria for Tier 2 and Tier 3 Stream Crossings.

Env-Wt 904.05 requires that new Tier 2 stream crossings, replacement Tier 2 stream
crossings that do not meet the requirements of Env-Wt 904.07, and new and replacement
Tier 3 stream crossings shall be designed and constructed:

(a) In accordance with the NH Stream Crossing Guidelines, University of New
Hampshire, May 2009.
The New Hampshire Stream Crossing Guidelines are not written specifically for tidal
waterways. The hydraulic study undertaken for Bunker Creek demonstrated that there is
“virtually no difference between the Computed Water Surface Elevation from the Oyster
River tidal elevation and the anabranched reach elevation upstream of US Route 4. The
bridge is just a flow balancing structure between upstream and downstream.” In other
words, the freshwater flow component in Bunker Creek is less significant than the tidal flow
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that passes both ways through the structure. The causeway for the bridge approach was
constructed over a broad tidal marsh, approximately 550 feet wide, that may not originally
have channelized flow, or may have had several channels that supported flow. Under the
Rosgen stream classification system Bunker Creek is most accurately described as “DA” —
Multiple thread, anastomosed, described as “narrow and deep with expansive well-
vegetated flood plain and associated wetlands. Very gentle relief with highly variable
sinuosities, stable streambanks.” Landform features are described as: “Broad, low-gradient
valleys with fine alluvium and/or lacustrine soils. Anastomosed (multiple channel) geologic
control creating fine deposition with well-vegetated bars that are laterally stable with broad
wetland flood plains. Stream type common in estuaries.”?

The Stream Crossing Guidelines state that a bridge or piered structure is the preferred
option for crossing a Type D stream. Removal of the existing approach causeway and
construction of a bridge that crosses the 550-foot wide marsh was not considered because
the high cost and construction challenges render the option impracticable. As such, this
guideline is not met.

The NH Stream Crossing Guidelines direct the replacement stream crossings should be
designed to avoid or mitigate the following problems:

* Inlet drops
NA

* Outlet drops
NA

* Flow contraction that produces significant turbulence and increased velocities
The proposed bridge will have a larger hydraulic opening and will cause less flow
contraction than the existing bridge.

* Tailwater armoring
There is currently no tailwater armoring and none is proposed.

¢ Tailwater scour pools

* Headwater pools
The larger hydraulic opening of the proposed crossing will mitigate the flow
contraction that currently occurs during tidal flows and that has caused scour pools
on each side of the bridge.

* Headwater flooding
As noted in the hydraulic study, the freshwater flooding potential of Bunker Creek is
insignificant compared to the tidal influence from the Oyster River, and as such
headwater flooding is not and will not be consequential.

* Physical barriers to aquatic organism passage

3 Technical Supplement 3E - Rosgen Stream Classification Technique —Supplemental Materials. Part
654 National Engineering Handbook. 2007.
https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17833.wba
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STANDARD DREDGE AND FILL WETLAND APPLICATION

The wider hydraulic opening will improve aquatic organism passage into the
intertidal area upstream of the bridge.

* Embankment failures/instabilities
The causeway will be stabilized with stone to prevent incursion into the adjacent
tidal marsh.

* Channel entrenchment
NA

* Channel sedimentation
NA

(b) With the 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 crossing will provide a larger area of natural stream bed as compared with

the existing crossing and a larger hydraulic opening than the existing crossing.

(c) To provide a vegetated bank on both sides of the watercourse to allow for wildlife
passage;

There is no opportunity to provide a vegetated bank at this crossing. The bridge abutments

are proposed to be protected with scour stone as depicted on Sheet 17, Site Plan and Profile,

of the Preliminary Bridge Plans. This criteria will not be met.

(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;

As previously discussed, the Bunker Creek Bridge lies within the Federal Emergency

Management Agency (FEMA) mapped floodplain of Bunker Creek, with a base flood

elevation of 6 feet, and a FEMA mapped floodway. The hydraulic study that was

undertaken that demonstrates that the bridge will not result in any increase in Base Flood

Elevations, because the high water elevations are dictated by the tide and storm surges and

not by flows in Bunker Creek. The vertical grade of US Route 4 will be raised approximately

four (4) feet to accommodate superstructure clearance for the 100 year predicted flood risk
occurrence with high tide. Based on these design considerations, it has been determined
that the proposed project will not increase flood levels within the community of Durham.

The hydraulic study demonstrates that there will be a net increase in capacity and no

increase in the base flood elevation.

(e) To accommodate the 100-year frequency flood, to ensure that:

(1) There is no increase in flood stages on abutting properties; and

See response to (d), above.
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STANDARD DREDGE AND FILL WETLAND APPLICATION

(2) Flow and sediment transport characteristics will not be affected in a manner
which could adversely affect channel stability;
(f) To simulate a natural stream channel; and

The replacement bridge will provide a wider hydraulic opening and an increase in the area
of natural substrate compared with the existing condition.

(g) So as not to alter sediment transport competence.
The replacement bridge will provide improved sediment transport over the existing

condition.

(3) The alternative design meets the general design criteria specified in Env-Wt
904.01.

The general design criteria specified in Env-Wt 904.01 will be met, as demonstrated below.
Env-Wt 904.01 General Design Considerations.

(a) Not be a barrier to sediment transport;

The proposed bridge will not create a barrier to sediment transport.

(b) Prevent the restriction of high flows and maintain existing low flows;

The proposed bridge will allow high flows, as demonstrated in the hydraulic study
undertaken for the project. The replacement bridge will include a channel below mean low
water which will allow flows at low tide. (See Sheet 17, Site Plan and Profile, of the
Preliminary Bridge Plans.)

(c) Not obstruct or otherwise substantially disrupt the movement of aquatic life
indigenous to the waterbody beyond the actual duration of construction;
The proposed bridge will have a larger hydraulic opening than the existing bridge and will
provide improved passage for aquatic life.

(d) Not cause an increase in the frequency of flooding or overtopping of banks;
The hydraulic study undertaken for the project demonstrated that the proposed bridge will
provide a net increase in capacity and no overtopping of banks.

(e) Preserve watercourse connectivity where it currently exists;

Watercourse connectivity will be maintained.
(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;

NA
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STANDARD DREDGE AND FILL WETLAND APPLICATION

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

Scouring that has occurred on each side of the existing crossing will be mitigated by the
increase in the hydraulic opening. Scour protection will be installed along the bridge
abutments.

(f) Not cause water quality degradation.

The proposed bridge will not cause water degradation. All appropriate Best Management
Practices will be employed to prevent water quality degradation during construction.
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NHB17-2706 EOCODE: CEO00000005*004*NH

New Hampshire Natural Heritage Bureau - Community Record

Brackish marsh
Legal Status Conservation Status
Federal: Not listec Global: Not ranked (need more informatit
State:  Not listec State: Imperiled due to rarity or vulnerability

Description at this L ocation

Conservation Rank:  Historical records only - current condition unknown.
Comments on Rank:

Detailed Description: 1996: Robust stands of kdhex palleacea (salt marsh sedge) afgipha angustifolia
(narrow-leaved cattail) were found here, along with lesser quantities of Spartina pectinata
(salt slough grasspster novi-belgii (New York aster), an8cirpus maritimus (salt marsh
bulrush).

General Area: 1996: Bunker Creek drains a small tributary watershed of the tidal portion of the Oyster
River. Thebrackish marsh is bordered by a moderately sized tidal salt marsh downstream.
Immediately behind thbrackish marsh an extensive stand &Eirpus expansus (expansive
bulrush) was observed. This sedge is typically found in somewhat enriched conditions.

General Comments:

Management

Comments:

L ocation

Survey Site Name: Bunker Creek

Managed By: Johnson and Bunker Creeks

County:  Strafford
Town(s): Durham
Size: .9 acres Elevation: 14 feet

Precision: Within (but not necessarily restricted to) the area indicated on the map.

Directions: From the intersection of Rte. 4 and Rte. 108 near Durham, proceed east ca. 1.25 miles to Bunker
Creek. Site is ca. 0.5 miles north of the road, at the head of the creek at the fresh-salt water interface.

Dates documented
First reported: 1996-09-19 Last reported: 1996-09-19
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NHB17-2706 EOCODE: CEO00000004*009*NH

New Hampshire Natural Heritage Bureau - Community Record

High salt marsh
Legal Status Conservation Status
Federal: Not listec Global: Not ranked (need more informatit
State:  Not listec State:  Rare or uncommon

Description at this L ocation

Conservation Rank:  Historical records only - current condition unknown.

Comments on Rank: Moderately small relative to other examples in Great Bay, but in good condition and largely
bordered by undeveloped land.

Detailed Description: 1996: Typical higindlow salt marsh species (e.gSpartina alterniflora (cordgrass) and
Soartina patens (salt meadow-grass)) are found here, although a thorough botanical survey
was not undertaken.

General Area: 1996: Bunker Creek drains a small tributary watershed of the tidal portion of the Oyster
River. The western shore is bordered primarily by abandoned farm fields of the Bunker
family farm, with some early successional forest towards the northern end of the salt portion
of the creek. The eastern side has a few houses set back approximately 100 m (several
hundred feet) from the marsh edge. A dry oak forest with small ledges on an abrupt slope
borders this side of the creek. At the head of the creek t here is a fresh-salt water interface
with a well developedrackish marsh.

General Comments:

Management

Comments:

L ocation

Survey Site Name: Bunker Creek
Managed By: Palmer Tract

County:  Strafford
Town(s): Durham

Size: 11.3 acres Elevation: 14 feet
Precision: Within (but not necessarily restricted to) the area indicated on the map.
Directions: From the intersection of Rte. 4 and Rte. 108 near Durham, proceed east ca. 1.25 miles. Site extends

north from the confluence of Bunker Creek and the Oyster River for ca. 0.3 miles.

Dates documented
First reported: 1996-09-19 Last reported: 1996-09-19
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NHB17-2706 EOCODE: EE00000002*001*NH

New Hampshire Natural Heritage Bureau - System Record
Sparsely vegetated intertidal system

Legal Status Conservation Status
Federal: Not listec Global: Not ranked (need more informatit
State:  Not listec State:  Rare or uncommon

Description at this L ocation
Conservation Rank: Not ranke«
Comments on Rank:

Detailed Description: Extensivatertidal flats that are exposed daily at low tide, bordered in places by intertidal
rocky shore andcoastal shoreline strand/swale communities.

General Area: 2010: Bordesslt mar sh system landward andubtidal system seaward.

General Comments:

Management

Comments:

L ocation

Survey Site Name: Great Bay
Managed By: Moody Point Open Space

County:  Rockingham
Town(s): Newingtor

Size: 3589.5 acres Elevation:
Precision: Within (but not necessarily restricted to) the area indicated on the map.
Directions: Occurs throughout Great Bay from the mouths of its tributaries, through Little Bay, to the

confluence with the Piscataqua River.

Dates documented
First reported: 1997-06-23 Last reported: 2010-10-13
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NHB17-2706 EOCODE: EE00000001*001*NH

New Hampshire Natural Heritage Bureau - System Record

Subtidal system
Legal Status Conservation Status
Federal: Not listec Global: Not ranked (need more informatit
State:  Not listec State:  Rare or uncommon

Description at this L ocation
Conservation Rank: Not ranke«
Comments on Rank:

Detailed Description: Channels and bay bottoms that vary in width from a few feet to almost a mile across,
covered by water even at low tide. Patches of subtidal eelgrassbedr at the edge of the
adjacengpar sely vegetated intertidal system.

General Area: 2010: Bordersyaar sely vegetated intertidal system.

General Comments:

Management

Comments:

L ocation

Survey Site Name: Great Bay
Managed By: Portsmouth Country Club

County:  Rockingham
Town(s): Newingtor

Size: 3207.7 acres Elevation:
Precision: Within (but not necessarily restricted to) the area indicated on the map.
Directions: Occurs throughout the Great Bay estuary, from the upper todal reaches of tributary streams to the

confluence of the bay with the Piscataqua River.

Dates documented
First reported: 1997-06-17 Last reported: 2010-10-13
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NHB17-2706 EOCODE: PMCYP033A0*003*NH

New Hampshire Natural Heritage Bureau - Plant Record
crested sedge (Carex cristatella)

Legal Status Conservation Status
Federal: Not listec Global: Demonstrably widespread, abundant, and secure
State: Listed Endangered State:  Critically imperiled due to rarity or vulnerability

Description at this L ocation

Conservation Rank:  Historical records only - current condition unknown.
Comments on Rank:

Detailed Description: 1950: Specimen collected.
General Area: 1950: Alder thicket.
General Comments:

Management

Comments:

L ocation

Survey Site Name: Bunker Creek
Managed By:

County:  Strafford
Town(s): Durham

Size: 2.8 acres Elevation: 20 feet

Precision: Within (but not necessarily restricted to) the area indicated on the map.
Directions: Durham. Head of Bunker Creek.

Dates documented

First reported: 1950-07-12 Last reported: 1950-07-12
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NHB17-2706 EOCODE: AMAEB01110*021*NH

New Hampshire Natural Heritage Bureau - Animal Record

New England Cottontail (Sylvilagus transitionalis)

Legal Status Conservation Status
Federal: Not listec Global: Rare or uncommon
State: Listed Endangered State:  Critically imperiled due to rarity or vulnerability

Description at this L ocation

Conservation Rank:  Fair quality, condition and/or landscape context ('C' on a scale of A-D).

Comments on Rank: 2008: This is the only verified observation of this species since the early 1990's.
Surrounding habitat is marginal.

Detailed Description: 2008: 1 roadkilled cottontail collected.

General Area: 2008: Near historically occupied habitat.

General Comments:  2008: Species identification based on morphometrics and DNA analysis by Dr. John
Litvaitis (UNH).

Management

Comments:

L ocation

Survey Site Name: Route 4 Durham
Managed By:

County:  Strafford

Town(s): Durham

Size: .1 acres Elevation:

Precision: Within (but not necessarily restricted to) the area indicated on the map.

Directions: 2008: On Rte. 4, ca. 0.5 km east from intersection with Rte. 108.

Dates documented
First reported: 2008-04-27 Last reported: 2008-04-27

The NewHampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire. deletze
them at 11 Hazen Drive, Concord, NH 03301 or at (603) 271-2461.
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Exhibit E 1
Vicki Chase

From: Lamb, Amy <Amy.Lamb@dncr.nh.gov>
Sent: Tuesday, October 24, 2017 3:14 PM
To: Vicki Chase

Subject: RE: Durham 16236

Hi Vicki,

Thanks for your responses to my questions. | couldn’t find anything specific to the Fish & Game property in the meeting
minutes, and did not remember discussing it at the meeting, so thanks for confirming that there would be no impacts
there.

Regarding the causeway shift, | did not mean to indicate that the alignment was previously shifted to the south; rather, |
should have referred to “the alternative that avoided a northerly shift”. It’s a bit unfortunate that the impact to private
property necessitates saltmarsh impacts, but an in-lieu fee payment of $195,000 will certainly go a long way towards
restoring or conserving tidal wetlands.

Amy

Amy Lamb
Ecological Information Specialist
(603) 271-2215 ext. 323

NH Natural Heritage Bureau
DNCR - Forests & Lands

172 Pembroke Rd

Concord, NH 03301

Please note that the Department of Resources and Economic Development (DRED) has been reorganized into two new
agencies, the Department of Natural and Cultural Resources (DNCR), and the Department of Business and Economic
Affairs (DBEA).

As of July 1, 2017, NHB is part of DNCR. Our physical location remains unchanged.

From: Vicki Chase [mailto:VChase@normandeau.com]

Sent: Friday, October 20, 2017 2:37 PM

To: Lamb, Amy

Cc: Darren Blood; Tom Levins; Butler, John (DOT); Laurin, Marc
Subject: RE: Durham 16236

Thank you Amy for your responses to the material provided to NHNHB following the Natural Resource Agency meeting
at NHDOT on September 20, 2017. Our responses to your questions follow.

“I noticed that the property on the northwest side of the bridge belongs to NH Fish & Game. Does the northerly roadway
shift therefore Fish & Game land?”

Correct, the parcel to the northwest of the causeway is owned by NH Fish & Game. As discussed at the NR Meeting, this
parcel has been avoided.
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“Also, since most of the roadway shift is on the causeway itself, which is on State property, how much impact to private
property is being avoided by shifting the alignment to the north? It seems like most of the area needed for the previously
proposed alignment (southerly shift) would be within DOT right-of-way or public waters. NHB would of course prefer a
southerly shift to avoid impacting the salt marsh community.”

The alignment was shifted to the north to address comments received from the public and abutters during the hearing
process. The original alignment was centered on the existing US Route 4 alignment, and a southerly shift was not a
proposed action. The current proposed action is nearly entirely contained within the existing DOT right-of-way.

“In terms of restoration opportunities, it seems like the causeway may actually be fostering the presence of the saltmarsh
north of the bridge. Salt marsh is notably absent from the south side of the bridge, where there instead is an intertidal
flat. It seems like salt marsh mitigation would be better suited to an area that’s more protected, with lower flows and
better sediment retention. | just wonder if a salt marsh created here would be likely to persist. Maybe an ARM payment
could help fund a high-priority restoration area instead? | know you have not been involved with the restoration
discussion, but | just wanted to pass on my thoughts on this.”

Yes, those are reasonable observations — there has been some correspondence between Dave Burdick at UNH and
NHDOT on the possibility of restoring the south side of the causeway and creating a “living shoreline”, but much more
planning would occur if this were pursued. Professor Burdick is providing advice based on his extensive salt marsh
restoration experience and 20 + years knowledge of the area. In any case, the project as of now proposes to mitigate via
in-lieu fee, on the order of $195,000.

Please let me know if you need any further information.

VICKI CHASE
NORMANDEAU ASSOCIATES, INC.
603-637-1111 (direct) | 603-731-7653 (cell)

From: Lamb, Amy [mailto:Amy.Lamb@nh.gov]
Sent: Thursday, October 19, 2017 3:18 PM
To: Vicki Chase <VChase@normandeau.com>
Subject: RE: Durham 16236

Hi Vicki,

| apologize for taking so long to get back to you on this. I've looked at this in more detail and have a few comments and
guestions about the alignment and mitigation options.

I noticed that the property on the northwest side of the bridge belongs to NH Fish & Game. Does the northerly roadway
shift therefore Fish & Game land? Also, since most of the roadway shift is on the causeway itself, which is on State
property, how much impact to private property is being avoided by shifting the alignment to the north? It seems like
most of the area needed for the previously proposed alignment (southerly shift) would be within DOT right-of-way or
public waters. NHB would of course prefer a southerly shift to avoid impacting the salt marsh community.

In terms of restoration opportunities, it seems like the causeway may actually be fostering the presence of the saltmarsh
north of the bridge. Salt marsh is notably absent from the south side of the bridge, where there instead is an intertidal
flat. It seems like salt marsh mitigation would be better suited to an area that’s more protected, with lower flows and
better sediment retention. | just wonder if a salt marsh created here would be likely to persist. Maybe an ARM
payment could help fund a high-priority restoration area instead? | know you have not been involved with the
restoration discussion, but | just wanted to pass on my thoughts on this.
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Thanks, Vicki, and please feel free to call if you want to discuss.

Best,
Amy

Amy Lamb
Ecological Information Specialist
(603) 271-2215 ext. 323

NH Natural Heritage Bureau
DNCR - Forests & Lands

172 Pembroke Rd

Concord, NH 03301

Please note that the Department of Resources and Economic Development (DRED) has been reorganized into two new
agencies, the Department of Natural and Cultural Resources (DNCR), and the Department of Business and Economic
Affairs (DBEA).

As of July 1, 2017, NHB is part of DNCR. Our physical location remains unchanged.

From: Vicki Chase [mailto:VChase@normandeau.com]
Sent: Thursday, September 21, 2017 1:05 PM

To: Lamb, Amy

Subject: Durham 16236

Good morning Amy, nice to see you yesterday.

You asked in our meeting for Durham 16236, the replacement of the NH Route 4 Bridge over Bunker Creek, whether
there would be any impact to the exemplary natural communities identified in the NHB response. As Darren Blood
explained, there is a slight shift of the road (about 7 feet) to the north that results impacts to the tidal wetlands north of
the bridge. The attached pdf depicts the toe of slope with the Elevation 3’ line outlined, which is approximately where
the salt marsh begins. There are several aerials so you can see the area to be affected at different tide stages and
seasons.

On the NHB response the “High Salt Marsh” Exemplary Natural Community overlaps the impact area. In my observation,
the salt marsh is dominated by Spartina alterniflora with a very narrow fringe of Spartina patens along the margin of the
causeway. So it is probably more accurately identified as low salt marsh. The total area of tidal marsh proposed to be
impacted will be ~ 9,000 square feet. There have been discussions between NHDOT and UNH about the possibility of salt
marsh restoration on the south side of the causeway as mitigation for the impacts, but | haven’t been involved in those
discussions. We haven’t completed NEPA yet so we are early in mitigation discussions.

Let me know if you have any questions.

VICKI CHASE, CWS

Principal Regulatory Specialist

NORMANDEAU ASSOCIATES, INC.

25 Nashua Road, Bedford, NH 03110
603-637-1111(direct) | 603-731-7653 (cell)
vchase@normandeau.com www.normandeau.com

Excellence through Employee Ownership
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Exhibit E2
Vicki Chase

From: Tuttle, Kim <Kim.Tuttle@wildlife.nh.gov>

Sent: Thursday, November 16, 2017 8:51 AM

To: Vicki Chase

Cc: Henderson, Carol; Dionne, Michael

Subject: FW: NHB16-2208 Bunker Creek bridge replacement NH Project Durham 16236
Hello Vicki,

| heard back from Mike Dionne. See email below. This email along with my previous email of Nov. 15, 2017 regarding
New England cottontail (below) should complete NHFG review of the Bunker Creek bridge replacement project.

Kim

Kim Tuttle

Wildlife Biologist
NH Fish and Game
11 Hazen Drive
Concord, NH 03301
603-271-6544

From: Dionne, Michael

Sent: Thursday, November 16, 2017 8:22 AM

To: Tuttle, Kim

Subject: Re: NHB16-2208 Bunker Creek bridge replacement NH Project Durham 16236

No | never wrote any comments. Cheri and | consulted with Mike Johnson on the phone and agreed that rip-
rap should be limited within the channel. They are moving to a pretty substantial clear span so tidal exchange
up into Bunker Creek should be greatly improved.

Mike Dionne
Marine Biologist

NH Fish and Game Department
225 Main St. Durham, NH 03824
(603) 868-1095, michael.dionne@wildlife.nh.gov

NH Fish and Game...connecting you to life outdoors
www.wildnh.com, www.facebook.com/nhfishandgame

Did you know? New Hampshire Fish and Game has been conserving New Hampshire's wildlife and their habitats since
1865.

From: Tuttle, Kim
Sent: Wednesday, November 15, 2017 2:45 PM
To: 'Vicki Chase'
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Cc: Dionne, Michael
Subject: RE: NHB16-2208 Bunker Creek bridge replacement NH Project Durham 16236

Hi Vicki,

The NHFG Nongame and Endangered Wildlife Program has reviewed NHB16-2208 for the proposed Bunker
Creek bridge replacement on Rt. 4 in Durham. The NHB database check identified New England cottontail in
the vicinity of the project. Heidi Holman , NHFG NEC biologist has reviewed the documents that you have
provided and concluded that the proposed project should not result in a negative impact to New England
cottontail at this time. | know that Mike Dionne, NHFG Marine Fisheries Biologist, had expressed concerns
about the amount of rip-rap along the banks in the past. Do you know if there was a response from your office
to his concern?

Thanks,

Kim Tuttle

Wildlife Biologist
NH Fish and Game
11 Hazen Drive
Concord, NH 03301
603-271-6544
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Exhibit F

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
http://mwww.fws.gov/newengland

In Reply Refer To: May 16, 2018
Consultation Code: 05E1INEO00-2016-SL1-1845

Event Code: 0O5EINEQ0-2018-E-04281

Project Name: US Route 4 over Bunker Creek bridge replacement - Durham, 16236

Subject: Updated list of threatened and endangered species that may occur in your proposed
project location, and/or may be affected by your proposed project

To Whom It May Concern:

The enclosed specieslist 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, asamended (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 feel freeto
contact usif you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. 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. This verification can be
completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-1PaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.

The purpose of the Act isto provide a means whereby threatened and endangered species and the
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) 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 and to determine whether projects may affect threatened and endangered species and/or
designated critical habitat.

59



05/16/2018 Event Code: 05E1INE00-2018-E-04281 2

A Biological Assessment isrequired for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.

If aFederal agency determines, based on the Biological Assessment or biological evaluation, that
listed species and/or designated critical habitat may be affected by the proposed project, the
agency isrequired to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. 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:

http://www.fws.gov/endangered/esa-library/pdf/TOC-GL OS.PDF

Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 et seg.), and projects affecting these species may require
development of an eagle conservation plan (http://www.fws.gov/windenergy/
eagle_guidance.html). Additionally, wind energy projects should follow the wind energy
guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and
bats.

Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http://
www.fws.gov/migratorybirds/CurrentBirdl ssues/Hazards/towers/towers.htm; http://
www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdl ssues/Hazards/towers/
comtow.html.

We appreciate your concern for threatened and endangered species. The Service encourages
Federal agenciesto include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.

Attachment(s):

= Official SpeciesList
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05/16/2018 Event Code: 05E1INE00-2018-E-04281

Official Species List

Thislist is provided pursuant to Section 7 of the Endangered Species Act, and fulfillsthe
requirement for Federal agenciesto "request of the Secretary of the Interior information whether
any specieswhich islisted or proposed to be listed may be present in the area of a proposed
action".

This specieslist is provided by:

New England Ecological ServicesField Office
70 Commercial Street, Suite 300

Concord, NH 03301-5094

(603) 223-2541
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05/16/2018 Event Code: 05E1INE00-2018-E-04281

Project Summary
Consultation Code:  05E1NEQ0-2016-SL1-1845

Event Code: 05EINEQ0-2018-E-04281
Project Name: US Route 4 over Bunker Creek bridge replacement - Durham, 16236
Project Type: BRIDGE CONSTRUCTION / MAINTENANCE

Project Description: NHDOT proposes to replace the bridge carrying US Route 4 over Bunker
Creek in Durham, New Hampshire.

Project Location:
Approximate location of the project can be viewed in Google Maps: https://
www.google.com/maps/place/43.134078986917295N 70.88776631285918W

Counties; Strafford, NH
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05/16/2018 Event Code: 05E1INE00-2018-E-04281 3

Endangered Species Act Species
Thereisatotal of 2 threatened, endangered, or candidate species on this species list.

Species on thislist 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
Fisheriest, 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), isan
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

Flowering Plants

NAME STATUS

Small Whorled Pogonia I sotria medeoloides Threatened
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/1890

Critical habitats

THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S
JURISDICTION.
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IN NEW HAMPSHIRE

FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES

Exhibit G

FEDERAL

GENERAL

COUNTY SPECIES STATUS LOCATION/HABITAT TOWNS
Forests with somewhat poorly .
Small whorled Pogonia | Threatened | drained soils and/or a seasonally Meredith, Al.ton and
. Laconia
high water table
Belknap - -
Northern Lone-eared Threatened Winter- mines and caves,
Bat & Final 4(d) Summer — wide variety of Statewide
Rule forested habitats
Forests with somewhat poorly Albany, Brookfield,
. . . Eaton, Effingham,
Small whorled Pogonia | Threatened | drained soils and/or a seasonally . .
high water table Madison, Ossipee,
Carroll & Wakefield and Wolfeboro
Northern Lone-eared Threatened Winter- mines and caves,
Bat £ Final 4(d) Summer — wide variety of Statewide
Rule forested habitats
Regenerating softwood forest,
Canada Lynx Threatened usually with a high density of All Towns
snowshoe hare.
Connecticut River main channel Northumberland,
Coos Dwarf wedgemussel Endangered and Johns River Lancaster and Dalton
Northern Lone-cared Threatened Winter- mines and caves,
Bat £ Final 4(d) Summer — wide variety of Statewide
Rule forested habitats
S. Branch Ashuelot River and Swanzey, Keene and
Dwarf wedgemussel Endangered Ashuelot River Surry
Cheshire Northern Lone-cared Threatened Winter- mines and caves,
Bat £ Final 4(d) Summer — wide variety of Statewide
Rule forested habitats
. . . Haverhill, Piermont,
Dwarf wedgemussel Endangered | Connecticut River main channel
Orford and Lyme
Forests with somewhat poorly
Small whorled Pogonia | Threatened | drained soils and/or a seasonally Holderness
Grafton .
high water table
Threatened Winter- mines and caves,
Northern]; (;ng-eared Final 4(d) Summer — wide variety of Statewide
Rule forested habitats
Forests with somewhat poorly
Small whorled Pogonia | Threatened | drained soils and/or a seasonally Manchester, Weare
Hillsborough - high Water table
Northern Lone-eared Threatened Winter- mines and caves,
Bat & Final 4(d) Summer — wide variety of Statewide
Rule forested habitats
Karner Blue Butterfly | Endangered Pine Barrerllzp\;vrizh wild blue Concord and Pembroke
Bow, Danbury, Epsom,
. Small whorled Pogonia | Threatened Forests Loudon, Warner and
Merrimack
Allenstown
Threatened Winter- mines and caves,
Northern];l (;ng-eared Final 4(d) Summer — wide variety of Statewide
Rule forested habitats

Updated 02/05/2016




IN NEW HAMPSHIRE

FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES

FEDERAL GENERAL
COUNTY SPECIES STATUS LOCATION/HABITAT TOWNS
Piping Plover Threatened Coastal Beaches Hampton and Seabrook
Atlantic Ocean and nesting at the
Roseate Tern Endangered Isle of Shoals
1 Coastal Beaches and Rocky
Rockingham Red knot Threatened Shores, sand and mud flats Coastal towns
Small whorled Pogonia | Threatened Forests Degrﬁeld, Northwoo.d,
Nottingham, and Epping
Northern Lone-cared Threatened Winter- mines and caves,
Bat £ Final 4(d) Summer — wide variety of Statewide
Rule forested habitats
Forests with somewhat poorly Mllc\l/ﬁllz?ln’FI::rmfug;am’
Small whorled Pogonia | Threatened | drained soils and/or a seasonally P ’ . gton,
high water table Strafford, Barrington, and
Strafford Madbury
Northern Lone-eared Threatened Winter- mines and caves,
Bat & Final 4(d) Summer — wide variety of Statewide
Rule forested habitats
Northeastern bulrush Endangered Wetlands Acworth, Charlestown,
Langdon
Plainfield, Cornish,
Dwarf wedgemussel Endangered | Connecticut River main channel Claremont and
Sullivan Charlestown
Jesup’s milk-vetch Endangered | Banks of the Connecticut River | Plainfield and Claremont
Threatened Winter- mines and caves,
Northern];a (;ng-eared Final 4(d) Summer — wide variety of Statewide
Rule forested habitats

'Migratory only, scattered along the coast in small numbers
-Eastern cougar, gray wolf and Puritan tiger beetle are considered extirpated in New Hampshire.
-Endangered gray wolves are not known to be present in New Hampshire, but dispersing
individuals from source populations in Canada may occur statewide.-There is no federally-
designated Critical Habitat in New Hampshire

Updated 02/05/2016
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Marc Laurin 3
February 24, 2017

In instances where the amount or extent of incidental take is exceeded, any operations causing
such take must cease pending reinitiation.

We appreciate your continued efforts to ensure that this Project is fully consistent with all
applicable provisions of the BO. If you have any questions regarding our response, or if you
need additional information, please contact Susi von Oettingen of this office at 603-227-6418.

Sincerely yours,

My B

j Thomas R. Chapman
‘h Supervisor
New England Field Office
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Exhibit J

Qe

U.S.Department New Hampshire Division 53 Pleasant Street, Suite 2200
of Transportation Concord, NH 03301
Federal Highway October 30, 2017 (603) 228-0417
Administration
In Reply Refer To:
HDA-NH
Mike Johnson

NOAA Fisheries Regional Office
Habitat Conservation Division
55 Great Republic Drive
Gloucester, MA 01930

Re: Responses to EFH Conservation Recommendations. NHDOT Replacement of Bridge
#145/116, US Route 4/Bunker Creek, Durham, NH, State Project No. 16236 and Federal
Project X-A001(202)

Dear Mr. Johnson:

An Essential Fish Habitat Assessment was submitted by NHDOT to the Habitat Conservation
Division of the National Oceanic and Atmospheric Administration (NOAA) Fisheries Office in
May, 2015 for the replacement of the US Route 4 bridge spanning Bunker Creek in Durham,
New Hampshire. Additional coordination followed this submittal, and a revised EFH
Assessment was submitted to NOAA on January 11, 2017. Subsequently on March 15, 2017,
additional questions were raised by NOAA. Answers to those additional questions were
provided by NHDOT in an August 9, 2017 letter.

EFH Conservation Recommendation for the project were provided by NOAA to the NHDOT
and FHWA in a September 1, 2017 email. Responses to these Recommendations are addressed
below. During the final design of the project the NHDOT and FHWA will take these into
consideration and will continue to coordinate with NOAA on the impacts, through the ACOE
and NHWB wetland impact permitting / mitigation process and invites to monthly Natural
Resource Agency Coordination meetings, as appropriate.

1. Impacts to Intertidal Zone:

Response: The NHDOT will continue to evaluate the final design to further avoid and
minimize impacts to the Intertidal Zone. The final design and construction of the Bunker
Creek Bridge will be completed as an overall Design-Build project. The Design-Build Team
will be directed to evaluate minimization of riprap, and other impacts to the mud flat and salt
marsh habitats. The Design-Build Team will be required to make a number of submissions
to the NHDOT, who will review each submission for conformance with design standards.

2. Impacts to the tidal regime and sea level rise:
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Response: The current profile places the lowest steel of the proposed bridge over Bunker
Creek at elevation 8.0, which is slightly higher than the estimated Mean High Tide of 4.0 feet
with a 3.9 feet (Intermediate Risk) of Sea Level Rise, established by State Regulation SB
452-FN, which was promulgated to be consistent with the November 2016 Coastal Risks and
Hazards Commission’s final Report and Recommendation “Preparing New Hampshire for
Projected Storm Surge, Sea-Level Rise, and Extreme Precipitation”. The project will
balance competing interests of the final profile of US Route 4 in this area, which were
established to minimize impacts to the intertidal habitat located on both sides of the roadway,
minimize the profile based on requests by adjacent property owners, and open the bridge
span to allow for additional flood conveyance. The High Scenario SLR in the
Recommendations would result in greater impacts to adjacent properties, greatly increase
impacts to tidal wetlands, and substantially increase project costs and length of construction.
The NHDOT has determined that these impacts would be unreasonable and contrary to
established regulations.

The lowest steel is at the western abutment while the eastern end of the bridge will have a
low steel elevation at 10.35. The low point for the roadway for the remainder of the
causeway is at 9.25. This combination will minimize damage to the newly constructed
bridge as the high storm surge would overtop the causeway prior to the bridge with 1.1 feet
of free board remaining, although with a reduced opening. The NHDOT feels that this will
reduce the risk of damage to the bridge in the foreseeable future.

3. Compensatory Mitigation:

Response: At the September 22, 2017 Natural Resource Agency Coordination meeting, the
NHDOT proposed an In-Lieu fee, estimated at $195,805.44, to the NHDES Aquatic
Resource Mitigation fund, or equivalent mitigation effort salt marsh restoration on the south
side of the bridge. The In-Lieu fee was determined by applying a higher mitigation ratio
multiplier (2x freshwater) for the tidal impacts, and includes tidal buffer and freshwater
wetland/stream impacts. No objections to the in-lieu fee were expressed, though further
coordination and evaluation of mitigation options, such as living shoreline design, will be
assessed during the NH Wetlands Dredge and Fill, and the ACOE Section 404 permitting
processes.

4. Time of Year Window:

Response: The NHDOT will review traffic numbers between July 1% and prior to the
opening weekend of the UNH fall semester to identify the best time frame for a 14 day
closure of US Route 4 and to determine the constraints that would be imposed with a
standard TOY restriction of Feb. 15 to June 30th. Further consultation on the proper erosion
and sediment control measures that could be employed for protecting Bunker Creek from
turbidity and sedimentation would be further discussed with NOAA if it is determined that
the TOY restriction poses a substantial constraint on the construction of the project.

It is FHWA's conclusion of the EFH Assessment that the project will have no substantial

temporary or permanent adverse effect on those species with designated EFH. We have
enclosed a copy of NHDOT’s coordination letter to Max Tritt, Fisheries Biologist with NMFS,
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regarding potential impact to the Endangered Atlantic Sturgeon and, determination of no effect
by FHWA. You may contact me at (603) 410-4870, or by email at Jamie.Sikora@dot.gov
should you have any questions related to the projec

incerely,

Jatpison S. Sikora
Enyironmental Program Manager

Enclosure

ecc: Ron Crickard, NHDOT Environment, Marc Laurin, NHDOT Environment, Joe Adams,
NHDOT Robert Landry, NHDOT, Keith Cota, NHDOT, Vicki Chase, Normandeau Assoc.
Darren Blood, GM2 Inc

Project file 16236
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the bridge will be increased from 15 feet to a maximum width of 76 feet (see Preliminary General Plan
and Elevation).

To limit disruption to traffic on U.S. Route 4, construction is proposed to occur during the summer months
when the University of New Hampshire and local schools are not in session. In response to concerns from
NMES for Essential Fish Habitat of spawning alewife, blueback herring, and rainbow smelt in the project
vicinity, construction will be restricted between February 15 - June 30. A fourteen-day closure of US Route
4 is proposed at some point between June 1 - September 1 for the bridge construction.

During our September 8" telephone conversation you expressed that the NMFS has concern that Atlantic
Sturgeon might coincidentally be present in the project area during construction. Based on the depth of
water sutrounding the causeway it is unlikely that Atlantic Sturgeon would be present near the bridge. With
the exception of scour holes on either side of the bridge all of the surrounding estuarine habitat is intertidal
with a maximum depth of 6’ at high tide. Figure 2 depicts the project arca at low tide and Figure 3 show
the proposed areas of impacts to Bunker Creek.

Nevertheless, to prevent any incidental impacts that could occur to Atlantic Sturgeon that may
coincidentally make their way up the Oyster River at high tide during the construction of the bridge,
siltation booms will be placed, during low tide when the surrounding tidal mud flats and salt marsh are
exposed, from the existing bridge abutments along the causeway within areas of proposed impacts.
Additionally, NOAA’s Fisheries “Atlantic and Shortnose Sturgeon” Fact Sheet will be included in the
construction contract documentation, to be shared with all project operators, employees and contractors.

FHWA NH Division has determined that there will be no effect to Atlantic Sturgeon from the proposed
project. Based on the distance of the project from Critical Habitat of the Gulf of Maine DPS of Atlantic
Sturgeon; the lack of sufficiently deep water during most portions of the tide cycle for movement of Atlantic
Sturgeon in the vicinity of the project area; and with the use of the precautionary measures noted above, no
impacts are anticipated to occur to Atlantic Sturgeon as a result of the project.

Please contact me if you need any further information or clarification on the project.

incerel

t -

Marc G. Laurin

Senior Environmental Manager
Room 109 — Tel (603) 271-4044
E-mail — marc.laurin@dot.nh.gov

Attachments:

Map 3 from 50 CFR 226.225

Figure 1 - Atlantic Sturgeon Critical Habitat
Figure 2 - Project Location at High Tide
Figure 3 - EFH Intertidal Impacts
Preliminary General Plan and Elevation

cc. Jamison Sikora, FHWA; Robert Landry, NHDOT; Keith Cota, NHDOT; Joe Adams, NHDOT; Vicki Chase, Normandeau

Assoc. ; Darren Blood, GM2 Inc.
s:\environment\projects\durham\16236\sturgeon\201710271t-tritt. docx

! Gregory, TK., J. Pennock, and P.E. Stacey. 2014. Great Bay National Estuarine Research Reserve System. Centralized Data Management 78
Office. Oyster River Station - Great Bay, NH. http://cdmo.baruch.sc.edu/get/export.cfm Accessed Feb. 2014.
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Exhibit L

THE STATE OF NEW HAMPSHIRE
DEPARTMENT OF TRANSPORTATION

Department of Tmpomn'on - P
RECEIVED .Zrocsmaere

DURHAM MAR 3 1. 2015

X-A001(202)
16236
RPR5350
No Historic Properties Affected Memo

Pursnant to the Request for Project Review signed January 17, 2014, and for the purpose of compliance with regulations
of the National Historic Preservation Act and the Advisory Council on Historic Preservation’s Procedures for the
Protection of Historic Praperties (36 CFR 800), the NH Division of Historical Resources (NHDHR) and the NH Division
of the Federal Highway Administration (FHWA) have coordinated the identification and evaluation of historica! and
archaeological resources with plans to replace the bridge carrying NH Route 4 (Piscataqua Road) over Bunker Creek
(145/116) in the Town of Durham, New Hampshire.

Based on a review pursuant to 36 CFR 800.4, we agree that no historic or archacological resources will be impacted by
the undertaking and that no further survey work is needed. A Project Area Form was completed on the above ground
resources and identified that the area has been significantly altered over the years, including the 1933 concrete slab bridge,
which no longer retains integrity. A Phase IB archaeological investigation occurred along the project area and identified
two cemeteries, the Bunker Family Cemetery and the Twombly Family Burial Ground, that will be monitored during
construction should impacts occur within 25” of the resource boundaries.

In accordance with the Advisory Council's regulations, we will continue to consult, as appropriate, as this project
proceeds.

There Will Be: | X No 4(f); O Programmatic 4(f); 0 Full 4 (f); or

0O A finding of de minimis 4(f) impact as stated: In addition, with NHDHR concurrence of no adverse effect
for the above undertaking, and in accordance with 23 CFR 774.3, FHWA intends to, and by signature below, does make a
finding of de minimis impact. NHDHR’s signature represents concurrence with both the no adverse effect determination
and the de minimis findings. Pariies to the Section 106 process have been consulted and their concerns have been taken
into account. Therefore, the requirements of Section 4(f) have been satisfied.

Section 4(5 o se
completed by FHWA)

In agcordance with the isory Council’s regulations, consultation will continue, as appropriate, as this project

progeeds. _
(I X\ ) 3/ fo / (5 Al Al aois

Patrick Bauer, AdminiStrgtor [ Pate Jill Edelmann Date
ederal Highway Administrator Cultural Resources Manager

Concuyred with by the NH State Historic Preservation Officer:

X
'/M/Z/ 4"@# & s
Flizabeth H. Muzzey Date
State Historic Preservation Officer
NH Division of Historical Resources

JOHN O. MORTON BUILDING « 7 HAZEN DRIVE » P.O. BOX 483 » CONCORD, NEW HAMPSHIRE 03302-0483
TELEPHONE: 603-271-3734 » FAX: 603-271-3914 » TDD: RELAY NH 1-800-735-2864 » INTERNET: WAWW.NHDOT.COM
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US Army Corps
of Engineers =
New England District
New Hampshire General Permits (GPs)
Appendix B - Corps Secondary Impacts Checklist
(for inland wetland/waterway fill projects in New Hampshire)

1. Attach any explanations to this checklist. Lack of information could delay a Corps 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 5, regarding single and complete projects.

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

1. Impaired Waters Yes | No
1.1 Will any work occur within 1 mile upstream in the watershed of an impaired water? See
http://des.nh.gov/organization/divisions/water/wmb/section401/impaired waters.htm X

to determine if there is an impaired water in the vicinity of your work area.*

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 SAS, special wetlands. Applicants may obtain information
from the NH Department of Resources and Economic Development Natural Heritage Bureau
(NHB) DataCheck Tool for information about resources located on the property at X
https://www?2.des.state.nh.us/nhb_datacheck/. The book Natural Community Systems of New
Hampshire also contains specific information about the natural communities found in NH.

2.3 If wetland crossings are proposed, are they adequately designed to maintain hydrology,

sediment transport & wildlife passage? X

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

lines of vegetation containing native grasses, flowers, shrubs and/or trees that line the stream X

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? ~32,450 sf
2.7 What is the area of the proposed fill in wetlands? 14,104 sf

2.8 What is the % of previously and proposed fill in wetlands to the overall project site?  ,zq, prév. 11% prop.

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 habitat,
in the vicinity of the proposed project? (All projects require an NHB ID number & a USFWS X
IPAC determination.) NHB DataCheck Tool: https://www?2.des.state.nh.us/nhb_datacheck/
USFWS IPAC website: https://ecos.fws.gov/ipac/location/index

Appendix B August 2017
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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:

e PDF: www.wildlife.state.nh.us/Wildlife/Wildlife_Plan/highest_ranking_habitat.htm.

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

e GIS: www.granit.unh.edu/data/downloadfreedata/category/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 21?

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 1f 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 Request for Project Review (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 11 GC 8(d) of the GP document**

*Although this checklist utilizes state information, its submittal to the Corps is a Federal requirement.

** |f your project is not within Federal jurisdiction, coordination with NH DHR is not required under Federal

law.
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STANDARD DREDGE AND FILL WETLAND APPLICATION

Army Corps of Engineers Secondary Impacts Checklist Supplemental
Narrative

1. Impaired Waters

1.1 Will any work occur within 1 mile upstream in the watershed of an impaired water?

Yes. The US Route 4 Bridge lies within the Estuarine AU NHEST600030902-01-03, Oyster
River. Impairments for this AU in the Draft 2016 303(d) list are listed in Table 2.

Table 2. Oyster River Water Quality Impairments

Use Description Impairment

Aquatic Life Dissolved oxygen saturation®

Estuarine Bioassessments*

Light Attenuation

Nitrogen (Total)*

Oxygen, dissolved

Fish Consumption | Polychlorinated biphenyls

Mercury

Shellfishing Dioxin

Mercury

Polychlorinated biphenyls

*Development impairments associated with road runoff

Impairments listed as “development impairments” have the potential to increase because of
proposed increased impervious area and have been considered in the design of stormwater
treatment design.

Primary Contact Recreation in Oyster River is impaired by Enterococcus bacteria, but is not
included in the 303(d) list because a Statewide Bacteria TMDL was issued in September,
2010. The Oyster River is subject to the Statewide Bacterial TMDL, which says that a 50%
reduction of bacteria must be achieved in order for the AU to meet water quality standards.

The TMDL Report includes an Implementation Plan that identifies a range of techniques
that may be employed to identify and eliminate sources of bacterial pollution. The
implementation plan includes both structural and non-structural Best Management
Practices (BMPs). Structural BMPs include a variety of means for addressing bacteria in
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stormwater such as infiltration, filtration, retention, and detention systems. The NH
Stormwater Manual (NHDES, 2008) provides details on structural BMPs. Non-structural
BMPs are practices that prevent pollution through maintenance and management.
Stormwater is a source for Enterococcus, so increased impervious area must be treated to
remove potential increases in Enterococcus.

Permanent Stormwater Treatment

The proposed action includes reconstruction of the existing drainage system through the
project corridor, with new drainage structures for improved stormwater conveyance and
treatment. The planned increase in impervious area is 3,729 SF, or roughly a 6% increase of
the overall impervious area. It is anticipated that a majority of the stormwater runoff will
sheet flow from the paved surfaces to proposed vegetated or stone slopes as it does
currently; however, the additional impervious area will require stormwater

treatment. Conceptual stormwater treatment includes a proposed swale on the north side of
US Route 4 on the Town-owned parcel. The existing wetland swale on the north side of US
Route 4, just east of the bridge, will be re-established to continue to provide water quality
improvement as the water flows to the proposed treatment swale. The area of impervious is
proposed to be treated by the swale is 0.17 acres, or twice the proposed increase in
impervious surface. In order to collect and treat stormwater from the 0.17 acres, the existing
culvert at Station 123+00 would be eliminated and the side slopes near Sta. 124+00 would be
re-graded.

Construction Best Management Practices

Proper Best Management Practices will be used during the construction of the project to
minimize water quality degradation. Prior to the commencement of construction, the
Project Contractor will be responsible for providing and implementing a professionally
prepared Stormwater Pollution Prevention Plan (SWPPP) approved by the NHDOT,
consistent with the Construction General Permit (CGP) and the Terrain Alteration Permit
Exemption for NHDOT projects dated July 8, 2011. The preparation and implementation of
the SWPPP is anticipated to ensure erosion, scouring or general water quality degradation
does not occur from discharges from this project. Best Management Practices such as
sediment fencing and/or silt booms will help protect water quality within the Oyster River,
Bunker Creek and adjacent wetlands.

2. Wetlands

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

Yes. The project area is located over and within Bunker Creek, a tidal stream with a 435-
acre watershed. The mouth of Bunker Creek where it flows into the Oyster River is directly
south of the project.

2.2 Are there proposed impacts to SAS, special wetlands.
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Yes. The project proposes impacts to tidal mud flats and saltmarsh as demonstrated in Table
3.

Table 3. Proposed Impacts to Special Aquatic Sites (SAS)

Cowardin Permanent Temporary Total
Wetland Type Classification Impacts (sf) Impacts (sf) Temp &
P P Perm (sf)
Estuarine Intertidal E2US3 4,681 1,484 6,165
Unconsolidated Shore -
Mud
Estuarine Intertidal Salt E2EMI 3,805 0 3,825
Marsh
Total 8,506 1,484 9,990

2.4 Would the project remove part or all of a riparian buffer?

Yes. There will be a minor amount of tree clearing totaling approximately 0.2 acres to
facilitate construction of the new bridge.

3. Wildlife

3.1 Has the NHB determined that there are known occurrences of rare species, exemplary
natural communities, Federal and State threatened and endangered species and habitat,
in the vicinity of the proposed project? (All projects require a NHB determination.)

The NHNHB database has been reviewed for records of rare species and exemplary natural
communities near the project area. The species considered include those listed as
Threatened or Endangered by either New Hampshire or the federal government (Exhibit D —
New Hampshire Natural Heritage Bureau Datacheck Results). The NHNHB currently has a
recorded historic occurrence for crested sedge (Carex cristatella). Additionally, potential
habitat for the New England cottontail (Sylvilagus transitionalis) is present near the site. The
New England cottontail is currently listed as endangered within the state of New
Hampshire and is a candidate for listing as federally endangered by the US Fish and
Wildlife Service (USFWS).

Crested Sedge (Carex cristatella)

A survey for the crested sedge (Carex cristatella) was performed by a Normandeau
Associates botanist on July 1, 2014. Timing of the survey was intended to coincide with
peak blooming for the target species and thus increase detection and identification ability.
The survey focused on areas suitable to support this species, which is limited to freshwater
marshes. This habitat type is very limited within the proposed project area and is composed
solely of the delineated roadside swales that have been constructed for stormwater
drainage. A general survey of the upper edges of saltmarsh bordering Bunker Creek and
the Oyster River was also conducted to account for a potential freshwater wetland fringe
that could support the target species.
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Dominant species within the freshwater wetlands on site consisted of a variety of plants
commonly associated with disturbance, including loosened soft rush (Juncus effusus ssp.
solutus), poison-ivy (Toxicodendron radicans), sallow sedge (Carex lurida), and broad-leaved
cattail (Typha latifolia), with lower densities of awl-fruited sedge (Carex stipata) and clovers
(Trifolium sp.).

Crested sedge was not located during the survey. The NHNHB record was historical, last
observed in 1950 from an area along Bunker Creek approximately 0.5 miles north of the
proposed project area. This occurrence coincided with an alder-dominated freshwater
wetland. This type of habitat was not observed during the survey. The freshwater wetlands
on site are limited to the roadside drainages and did not support the target species. A
freshwater wetland fringe of Bunker Creek was also not observed and therefore unable to
support the crested sedge. No areas suitable for this species were observed during the
survey. The dominant wetland system present is that of a saltmarsh dominated by
cordgrass (Spartina sp.).

The NHNHB has commented that rare plant surveys have been completed and none were
found within the project area. (Exhibit D). NHNHB provided additional feedback
regarding the potential for impact to exemplary natural communities and concluded that
although salt marsh will be affected, a payment to the Aquatic Resources Mitigation fund
would appropriately compensate for the lost areas of Exemplary Natural Communities.
(Exhibit E1 - NH Natural Heritage Bureau Correspondence).

New England Cottontail (Sylvilagus transitionalis)

Habitat suitability for New England cottontail (NEC) in the Project Area was evaluated with
aerial photography (April 2013) and a reconnaissance-level survey conducted on October 22,
2013 by a Normandeau Associates wildlife biologist. Suitable habitat was determined not to
be present. Any area of open, grassy vegetation or residential development abutting the
roadway was immediately discounted. Upon inspection in the field, all the forested areas
were confirmed as having an inadequately-dense understory to meet the cover
requirements of NEC. There is one shrubby area west of the project area on the south side
of US Route 4, immediately west of Riverview Road, where the cover appeared dense
enough to meet the requirements of NEC. However, this block of brushy habitat extends for
only 150 feet along the roadway, and extends approximately 300 feet southwards away from
the road, and is surrounded by residential development. Although NEC have limited area
needs, this small block’s lack of connection to other suitable habitat blocks and its proximity
to domestic pets (cats, dogs) that may harass or actively hunt rabbits likely renders it
unsuitable for NEC. NHFG has concurred with this finding (Exhibit E2 - NHFG Cottontail
Correspondence)

The US Fish and Wildlife Service’s (USFWS) Information for Planning and Conservation
(IPaC) review was consulted to identify any federally listed species that may occur within
the project area. IPaC results indicated that small whorled pogonia (Isotria medeoloides), Red
Knot (Calidris canutus rufa) and the Northern Long-Eared Bat (Myotis septentrionalis) all have
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the potential to occur within the project area. (Exhibit F - IPaC Official Species List) The
USFWS New England District list of species by town does not list small whorled pogonia as
occurring within Durham (Exhibit G - Federally Listed Endangered and Threatened Species in
New Hampshire). A datacheck with the online bird tracking website ebird.org did not reveal
any known occurrences of red knot in or near the project area (Exhibit H - Red Knot
Occurrences in Vicinity of Durham 16236). As such, no impacts to the small whorled pogonia
or the Red Knot species are likely to occur.

Northern Long Eared Bat (NLEB) Consultation was undertaken under the May 2016 Range-
wide Programmatic Consultation for Indiana Bat and Northern Long-eared Bat in place
between USWFS and FHWA. The NHDOT has determined that the project may affect, is
likely to adversely affect (LAA) the NLEB as the project includes tree clearing that will be
conducted during the NLEB active season. The USFWS has concurred with this
determination (Exhibit I - Northern Long-Eared Bat Effect Memorandum). The NHDOT will
incorporate appropriate Avoidance and Mitigation Measures as specified in the
Programmatic Project Submittal Form. An inspection of the bridge in January 2017 did not
identify its use by bats. In accordance with the Programmatic Consultation the NHDOT
will complete an assessment of the bridge a minimum of 1 (one) year prior to conducting
any work on the bridge.

3.2. Would work occur in any area identified as either “Highest Ranked Habitat in N.H.”
or “Highest Ranked Habitat in Ecological Region”?

Yes. The 2015 Wildlife Action Plan was consulted and there is an area of highest ranked
habitat north of the bridge that will overlap with the bridge construction (Exhibit Q — 2015
Wildlife Action Plan).

3.5 Are stream crossings designed in accordance with the PGP, GC 21?
Yes. Bank stabilization structures will be designed to minimize environmental effects.*

4, Flooding/Floodplain Values

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

Yes. FEMA’s Flood Insurance Rate Map (FIRM) for the project area, revised on September
30, 2015, indicates that the project falls within the 100-year floodplain of the Oyster River. A
hydraulic study was undertaken that indicated that the flood flows of Bunker Creek of any
size are too small to have any effect on the proposed Route 4 Crossing. High level water
surface elevations are dictated by the tide and storm surge elevations. Under the proposed

*+ Condition 21 of the 2013 PGP required that “(c) All temporary and permanent crossings of rivers,
streams, brooks, etc. (here on referred to as “streams”) shall conform to the ‘New Hampshire Stream
Crossing Guidelines, May 2009.”” Under the 2017 PGP this requirement is under Condition 22. As
documented in the Alternative Design Report of this application the proposed rehabilitation will not
bring the culvert into compliance with all requirements of the New Hampshire Stream Crossing
Guidelines, so Condition 22 will not be met.
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condition there is no difference in the water surface elevation of 6.57 feet both upstream and
downstream of the bridge for the peak 100-year storm.

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

No compensatory flood storage is proposed. The project as proposed will result in a loss of
890 cubic yards of flood storage, however, the hydraulic study undertaken for the project
demonstrated that the proposed project will not increase flood levels within the community
of Durham.

5. Historic/Archaeological Resources

For a minor or major impact project - a copy of the Request for Project Review (RPR)
Form (www.nh.gov/nhdhr/review) shall be sent to the NH Division of Historical
Resources as required on Page 5 of the PGP.

Effects on historical and archaeological properties were determined by the Federal Highway
Administration (FHWA) in consultation with the NH Division of Historical Resources
(NHDHR), pursuant to a Request for Project Review form submitted in January, 2014, and
based on the Section 106 review process established by the National Historic Preservation
Act (NHPA) of 1966 and outlined in 36 CFR 800.

A Request for Project Review was submitted to NHDHR in January, 2014. Pursuant to this
request, and for the purpose of compliance with regulations of the National Historic
Preservation Act and the Advisory Council on Historic Preservation’s Procedures for the
Protection of Historic Properties (36 CFR 800), the NHDHR and the NH Division of the
Federal Highway Administration (FHWA) have coordinated the identification and
evaluation of historical and archaeological resources with project plans. A Determination of
No Historic Properties Affected was signed on April 6, 2015, that stated:

“Based on a review pursuant to 36 CFR 800.4, we agree that no historic or archaeological
resources will be impacted by the undertaking and that no further survey work is needed.
A Project Area Form was completed on the above ground resources and identified that the
area has been significantly altered over the years, including the 1933 concrete slab bridge,
which no longer retains integrity. A Phase IB archaeological investigation occurred along
the project area and identified two cemeteries, the Bunker Family Cemetery and the
Twombly Family Burial Ground, that will be monitored during construction should impacts
occur within 25' of the resource boundaries.” (Exhibit L - No Historic Properties Affected
Memorandum.)
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Standard Dredge and Fill Permit NHDOT
Durham 16236 — US Route 4 over Bunker Creek

Photo 1. Bridge and causeway, south side view west (September, 14 2017)

Photo 2. Causeway and tidal wetland, south side view west (September 14, 2017)
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Standard Dredge and Fill Permit NHDOT
Durham 16236 — US Route 4 over Bunker Creek

Photo 3. Bridge, view northwest (April, 29 2014)

Photo 4. Bridge, view southwest (October 12, 2016)
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Standard Dredge and Fill Permit NHDOT
Durham 16236 — US Route 4 over Bunker Creek

Photo 5. Causeway toe of slope, north side view east (September 14, 2017)

Photo 6. Causeway toe of slope, north side view west (September 14, 2017)
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Standard Dredge and Fill Permit NHDOT
Durham 16236 — US Route 4 over Bunker Creek

Photo 7. Causeway toe of slope, south side view east (September 14, 2017)

Photo 8. Causeway toe of slope, south side view east (September 14, 2017)
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Standard Dredge and Fill Permit NHDOT
Durham 16236 — US Route 4 over Bunker Creek

Photo 9. Vegetated swale (Wetland 5) northeast of bridge, view east (September 14, 2017)

Photo 10. Existing vegetated marsh, north of bridge (October 12, 2016)
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Construction Sequence Narrative

The construction sequence will be based on the means and methods of the contractor within
the limits placed by all relevant permits.

It is assumed at this point in project development that the contractor’s approach will be as
follows:

1)

2)

3)

4)

5)

6)
7)
8)
9)

Sediment, erosion control and construction water quality features will be put in
place.

The fill necessary to widen the road to the north of the existing causeway will be
constructed along with the riprap slope armoring. This fill will need time to settle.

Once settlement has occurred, the overhead utilities will be relocated such that they
won't conflict with the planned accelerated bridge replacement.

The detour and traffic control required along with public outreach will commence
through the spring with an anticipated summertime short term closure of US Route
4.

Once the road is closed, the existing bridge will be removed and the stone fill will be
constructed while the roadway reconstruction and driving/drilling for the
foundations is ongoing.

Also at this time, the proposed drainage improvements will be constructed.
Once the foundations are set, the abutments will be constructed and backfilled.
The superstructure will be placed along with the new bridge rail.

The bridge joints will be completed and approach paving will be placed.

10) The bridge crossing will then be open to traffic while the ancillary construction tasks

and paving and striping are completed.
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Env-Wt 404.04 Rip-rap.

Rip-rap applications shall be considered only where the applicant demonstrates that
anticipated turbulence, flows, restricted space, or similar factors render vegetative
and diversion methods physically impractical.

(b) Applications for rip-rap shall include:
(1) Designation of a minimum and maximum stone size;
(2) Gradation;
(3) Minimum rip-rap thickness;
(4) Type of bedding for stone;
(5) Cross-section and plan views of the proposed installation;

(6) Sufficient plans to clearly indicate the relationship of the project to fixed
points of reference, abutting properties, and features of the natural
shoreline; and

(7) A description of anticipated turbulence, flows, restricted space, or similar
factors that would render vegetative and diversion methods physically
impractical.

Riprap is proposed to be installed under the bridge and along the north side of the
causeway on the western approach and on the eastern side of the bridge. Because the
project is using a “Design-Build” process, details such as the size, gradation, and depth of
the stone protection have not yet been evaluated. This is a Final Design task to be
developed by the Design-Build contractor based on their means and methods, and the
ultimate bridge design. Sheet 17 of the Preliminary Plans depicts the plan and profile of the
bridge, where riprap will be installed under the bridge, and Sheet 2 of the preliminary Plans
depicts typical sections of the causeway and riprap installation. As with the Stormwater
Pollution Prevention Plan, details on proposed riprap installation will be provided to
NHDES for review and approval prior to construction.
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Hydraulic and Scour Report — Bridge 145/116

Executive Summary

GM2 Associates has been retained by the New Hampshire Department of Transportation to
provide preliminary design for the replacement of the existing bridge carrying U.S. Route 4
(a.k.a. Piscataqua Road) over Bunker Creek. Bunker Creek is a portion of the Great Bay Estuary
system and discharges to the Oyster River just south of the bridge location. The Oyster River is
one of seven major rivers that are tributary to the estuary (See Figure 1). The existing bridge is
located at the east end of a causeway crossing the tidal wetlands and the tidally influenced
Bunker Creek. The purpose of this section is to evaluate the hydraulic effects of the proposed
bridge replacement and provide preliminary computations relative to expected scour.

The proposed project involves replacing the existing bridge with a new structure. The proposed
bridge will increase the hydraulic opening of the structure. The existing bridge provides a 15+
opening. Rehabilitation of the existing bridge is not a viable option given its condition and size.

The new bridge is a 76’ bridge replacement which will provide a 73’ wide clear span opening
with sloped embankments and setback stub abutments founded on deep pile foundations. The
proposed wing walls are perpendicular to the roadway (90 degree wing walls).

The road surface profile will be raised as much as four feet at the bridge with the road way sag
shifted approximately 300 feet to the west of the bridge. This will move any possible weir flow
conditions away from the bridge.

This hydraulic analysis evaluates the performance of the proposed replacement structure using a
design flow rate modified from the original Hydrologic Analysis provided by McFarland-
Johnson, Inc. in 1998. This reach of Bunker Creek has not been studied in detail by FEMA in
support of the local Flood Insurance Study (FIS). A USGS StreamStats regression analysis was
also conducted for the project.

The results of the Hydraulic Analysis documented herein indicate that the Bunker Creek flood
flows of any size are too small to have any effect on the proposed Route 4 crossing. High level
water surface elevations are dictated by the tide and storm surge elevations.

The results presented in this report have also been applied to the Scour Analysis provided herein.
The scour evaluation will determine the magnitude of scour potential at this crossing for the
proposed bridge and be considered in the foundation design for unbraced length.

All elevations associated with the preliminary hydraulic analysis of the bridge are referenced to
the NAVD 1988 vertical datum.
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Hydraulic and Scour Report Bridge 145/116

Project Description

GM2 Associates, Inc. has been retained to provide preliminary design services for the design/build
replacement project for the US Route 4 Bridge over Bunker Creek. The structure is located at the
east end of a causeway crossing the tidal wetlands and the Bunker Creek. Bunker Creek discharges
into the Oyster River immediately south of the bridge location.

The project consists of replacing the existing 15 foot long, 30 foot wide single span structure built
in 1933. The existing bridge is comprised of a reinforced concrete deck slab, concrete abutments
and footings founded on timber piles.

The replacement is a 76’ long bridge which will provide a 73° wide clear span opening with

sloped embankments and setback stub abutments founded on deep pile foundations and 90
degree perpendicular wing walls.

Figure 1: Proejct Location on USGS Quadrangle Map
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Figure 2: Project Location on Google Earth

The bridge has a zero degree skew, on a horizontal tangent and an approximate 3% grade section
of US Rte. 4. The existing roadway is approximately 30 feet wide and is not illuminated through
the project area.

Bunker Creek flows in a general north to south direction at the bridge, has a drainage area of only
0.57 square miles and is a locally anabranched watercourse to the bridge. Due to the causeway,

there are very few buildings located in the vicinity of the US Route 4 crossing.

Hydrology and Tidal Storm Surge

The flood events investigated include the 2-, 10-, 25-, 50-, 100-, and 500-year riverine flows for
the 0.57 square mile drainage area. Discharges associated with each of these return periods were
based on the results from the USGS StreamStats regression equation calculator. Documentation
of the StreamStats output can be found in the Appendix B. The following table documents the
results of the hydrologic analysis.



Hydraulic and Scour Report Bridge 145/116

Q-10 Q-50 Q-100 Q-500
StreamStats 57.3 cfs 100 cfs 125 cfs 187 cfs
SCS TR-20 390 cfs 490 cfs
Design 200 cfs 300 cfcs

McFarland-Johnson, Inc. (MJ) performed a TR-20 analysis of Bunker Creek in 1988 for the 50-
year and 100-year storm events. The MJ report considers the results conservatively high to the
amount of three to four times for the drainage area.

As a conservative compromise for design, the Q-100 value of 200 cfs will be used.

In order to model the amplitude of the tidal storm surge, tidal elevations recorded during Storm
Sandy in October of 2012 were reviewed. A report titled Monitoring Storm Tide and Flooding
from Hurricane Sandy Along the Atlantic Coast of the United States, October 2012, dated 2013
by the USGS, recorded a peak tide elevation of 7.19° at a temporary tide station installed in
Hampton, NH, near Hampton Beach State Park. Another report titled NOAA Water Level and
Meteorological Data Report, Hurricane Sandy, dated January 24, 2013 by NOAA, reported peak
storm surge elevations at the Fort Point (Portsmouth, NH) tide station of 6.41°, with a residual
elevation (delta of predicted vs. observed elevation) of 1.86°. Based on these reports, a two-foot
high storm surge was applied to the spring tide condition for the purposes of modeling a storm
event.

Making surge elevation adjustments upstream to the project area and calibrating to the observed
Storm Sandy elevation, the Peak Storm Surge water surface elevation is estimated to be 6.57 feet.

Hvdraulic Analysis

Water surface profiles were developed for Bunker Creek in the vicinity of Bridge No. 145/116
carrying US Route 4. These profiles were developed for the proposed alternate as defined by the
Preliminary Engineering Report. All water surface profiles were developed using the Army Corps
of Engineers (USACE) HEC-RAS program (version 5.0.3).

Model Geometry and Hydraulic Parameters

Bunker Creek, in the vicinity of Bridge No. 145/116, has a watershed area of 0.57 square miles,
classifying the creek as a Tier 2 watercourse. The US Route 4 Major Roadway classification
requires that the bridge be designed to pass a discharge equal to the one percent recurrence interval
storm event (100-year flood) with low chord under clearance of not less than 1 foot.
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Existing channel and bridge geometry for the hydraulic model was obtained from field survey. All

elevations are referenced to the NAVD 1988 datum.

This reach of Bunker Creek can be characterized as having a flat slope (0.2%) for the 300+ foot
study reach.

Upstream of the structure the flow area is broad, vegetated and locally anabranched. The banks of
the anabranched flow area are tree lined and rise sharply, providing minimal overbank storage.

Downstream of the structure, the creek flows immediately into the Oyster River which controls
the Starting Water Surface Elevation (SWSEL) for the hydraulic model. The highest water surface
elevations are functions of the degree of tide and storm surge. The high tide storm surge elevation
is at 6.57 feet.

Channel and overbank roughness (Manning’s ‘n’ values) were assigned based on site inspection.
The channel and overbank roughness coefficients used in the hydraulic model are as follows:

Upstream Overbanks 0.08
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Upstream Vegetated, Anabranched 0.06
Channel proper 0.035
Downstream Overbanks 0.03-0.06

Table 1 — Roughness Coefficients

Normal depth starting water surface elevation (SWSEL) was used for the riverine design flow rate
with low tail water conditions. The storm surge depth was used for maximum tail water conditions.

The location and extent of the hydraulic cross sections are represented in the plan below.

There is virtually no difference in the Computed Water Surface Elevation (CWSEL) from the
Opyster River tidal elevation and the anabranched reach elevation upstream of US Route 4. The
bridge is just a flow balancing structure between up and downstream.

Existing Conditions

The existing bridge was built in 1933. It is not currently listed on the Department’s Red List, but
has required recent repairs. The deck, superstructure, and substructure are listed in satisfactory
condition according to the June 5, 2012, bridge inspection report. The superstructure consists of
a cast-in-place concrete slab. According to the existing bridge plans, the substructure consists of
spread footings founded on timber piles. The clear span is 15 feet and the rail-to-rail width is 30
feet. The bridge is on the Department’s 10 Year Plan for replacement.

Proposed Condition

The proposed conditions model was created directly from a topographic and structure location
survey prepared for this project. Section locations were selected and surveyed in an attempt to
represent all major stream features through this reach of Bunker Creek. This included all major
changes in expansion and contraction sections, areas of material or land cover changes, and other
areas determined to be hydraulically relevant during the site visit. The two bridge bounding
sections (at the up and downstream toes of the roadway embankment) were surveyed without
including the roadway embankments. The bridge and roadway geometry is included in the bridge
editor.

The modeled proposed bridge is a 76’ bridge replacement which will provide a 73’ wide clear
span opening with sloped embankments and setback stub abutments founded on deep pile
foundations. The proposed wing walls are perpendicular to the roadway (90 degree wing walls).
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Cross Section Location Plan
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General Plan and Elevation

The road surface profile will be raised as much as four feet at the bridge with the road way sag
shifted approximately 300 feet to the west of the bridge. This will move any possible weir flow
conditions away from the bridge.

Road Surface Profile
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Results

Water Surface Profile Plots

SBdg#16236-Rte4 ov Bunker Ck DurhamNH  Plan: 1) Prop.Cond. Peak 11A7/2017 2)Prop.Cond. Sack 11/92017

BUNKER CREEK Route 4 %
15
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L
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Figure 1 — 100-year Peak Storm and Slack Tide Events at Design Discharge
Comparison Tables
QI00 Nat | Q100 Nat | Q100 Prop | Q500 Prop | Q100 Prop | Q500 Prop
River Slack Tide | Storm Tide | Slack Tide | Slack Tide | Storm Tide | Storm Tide
Station W.S. (ft) W.S. (ft) W.S. (ft) W.S. (ft) W.S. (ft) W.S. (ft)
361 -2.10 6.57 -2.24 -1.64 6.57 6.58
322 -2.00 6.57 -2.07 -1.58 6.57 6.58
286 -1.99 6.57 -2.07 -1.57 6.57 6.58
264 -2.00 6.57 -2.07 -1.58 6.57 6.58
245 -2.52 6.57 -2.33 -1.86 6.57 6.57
210 US Route 4 Bridge
184 -2.65 6.57 -2.79 -2.42 6.57 6.57
162 -2.59 6.57 -2.72 -2.31 6.57 6.57
131 -2.59 6.57 -2.72 -2.31 6.57 6.57
100 -2.59 6.57 -2.72 -2.31 6.57 6.57
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| 62 | 263 6.57 -2.77 -2.38 6.57 6.57
Q100 and Q500 Water Surface Elevations
Q100 Nat | Q100 Nat | Q100 Prop | Q500 Prop | Q100 Prop | Q500 Prop
River Slack Tide | Storm Tide | Slack Tide | Slack Tide | Storm Tide | Storm Tide
Station (ft/sec) (ft/sec) (ft/sec) (ft/sec) (ft/sec) (ft/sec)
361 3.60 0.09 4.38 3.12 0.09 0.13
322 1.06 0.08 1.09 1.31 0.08 0.13
286 0.71 0.08 0.72 0.95 0.08 0.13
264 0.83 0.11 0.85 1.11 0.11 0.16
245 5.11 0.11 3.63 3.81 0.28 0.42
210 US Route 4 Bridge
184 2.83 0.22 3.05 3.78 0.29 0.44
162 0.55 0.10 0.57 0.78 0.07 0.11
131 0.40 0.09 0.41 0.57 0.07 0.10
100 0.46 0.09 0.47 0.65 0.07 0.10
62 1.64 0.09 1.82 2.06 0.07 0.11

Q100 and Q500 Velocities

Conclusions and Recommendations

From a hydraulic perspective, the proposed replacement bridge will meet all hydraulic
requirements of the site.

10
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Scour Analysis

Executive Summary

US Route 4 is a major state road in the Town of Durham, New Hampshire. Bridge No. 145/1
carries US Route 4 over Bunker Creek.

Bunker Creek is a portion of the Great Bay Estuary system and discharges to the Oyster River just
south of the bridge location. The Oyster River is one of seven major rivers that are tributary to the
estuary. The existing bridge is located at the east end of a causeway crossing the tidal wetlands

and the tidally influenced Bunker Creek.

The new bridge is a 76’ bridge replacement which will provide a 73’ wide clear span opening
with sloped embankments and setback stub abutments founded on deep pile foundations.

EXECUTIVE SUMMARY TABLE

BRIDGE NO 145/116

Recommended NBIS Rating Item 113 8
Recommended NBIS Rating Item 71 9
Recommended NBIS Rating Item 61 9
Results Stable for Calculated Condition

Depth of Scour 200-yr 2.83 feet
On-Off System On
Planned Action Routine Inspection
Analyzed/Assessed Analyzed
Foundation Deep Piles to Bedrock

16
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Utilizing the methodologies outlined in HEC-18, the following results were obtained:

200-year 200-year

Slack Tide Storm Surge
Contraction Scour 2.53. 0.00
(Horizontal)
Contraction Scour (Vertical) N/A N/A
Abutment Left 0.30 0.94
Scour

Right 0.27 1.49

Maximum Scour Depths 2.83 1.49

Component scour depths for Bridge No. 145/116

With the minimal depth of total scour for the proposed bridge and the distance to the setback
stub abutments, there is no scour issue at the site and the bridge should be Rated NBIS 113 = 8.
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