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LOW-IMPACT HYDROPOWER POWER INSTITUTE CERTIFICATION APPLICATION 
 

HOOKSETT HYDROELECTRIC DEVELOPMENT 
PART OF THE MERRIMACK PROJECT 

(FERC NO. 1893) 
 
 

1.0 FACILITY DESCRIPTION 

The Hooksett Development is one of three developments that comprise the Merrimack River 

Project (FERC No. 1893), located along 21 miles of the Merrimack River. The development is in 

the town of Hooksett and Bow, Merrimack County, New Hampshire. Hooksett is operated in 

run-of-river mode with an installed capacity of 1,600 kW. The development is approximately 8 

miles upstream of the Amoskeag Dam at river mile 81.1 and has a drainage area of 2,805 square 

miles. The project reservoir extends upstream approximately 5.5 miles and has a surface area of 

350 acres. The Merrimack River Project is owned by HSE Hydro NH, LLC and operated by 

Central Rivers Power NH, LLC (CRPNH). 

Public Service of New Hampshire (PSNH) (prior owner before Central River Power (CRPNH)) 

applied to the New Hampshire DES for 401 Water Quality certification on December 16, 2003.  

The New Hampshire DES received the request on December 17, 2003 and issued a certification 

on December 16, 2004.  PSNH appealed certain conditions and the New Hampshire DES issued 

a modified certification on May 10, 20051.  The modified certification contains eleven 

conditions. 

The Licensee provides a minimum flow of 64 cfs at all times into the Project bypassed reach for 

the protection of aquatic life.  

The project boundary includes all project structures and facilities, including the project’s dam, 

powerhouse, reservoir, canal, transmission facilities, and recreation facilities.  The project 

boundary also incorporates all lands occupied by these structures and facilities, as well as all 

lands that serve a project purpose.   

Table 1 summarizes the project facility. 

                                                 
1 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=10600709 
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TABLE 1 HOOKSETT DEVELOPMENT FACILITIES AND DESCRIPTIONS 

HOOKSETT DEVELOPMENT – FERC NO. 1893 

Description Number or Fact

GENERAL INFORMATION  

FERC Number P-1893
License Issued May 18, 2007
License Expiration Date April 30, 2047
Licensed Capacity 1,600 kW
Project Location On Merrimack River in Merrimack County, 

New Hampshire. 
Project Boundary 5.9 acres

RESERVOIR AND DAM  

Surface Area of Reservoir 350 acres
Length of Reservoir Approximately 5.5 miles 
Gross Storage of Reservoir 1,650 acre-feet
Elevation Top of Dam 187 feet (USGS datum)
Height Varies but generally 10-20 feet 
Length of Dam a 340-foot-long stone masonry section with 

2-foot-high flashboards connected to a 250-
foot-long concrete section with 2-foot-high 
flashboards

Gross head 16 feet

POWER CANAL  

Length Approximately 245 feet
Width Approximately 73 feet

POWERHOUSE  

Length (Superstructure) 40 feet
Width (Superstructure) 45 feet

TURBINES/GENERATORS  

Number of units Single generating unit
Rated Net Head 16 feet
Total Hydraulic Capacity 1750 cfs
Average Annual Generation 8,020 MWh for 2010-2017 

TAILRACE  

Length Approximately 110 feet
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FIGURE 1 PROJECT BOUNDARY MAP 
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FIGURE 2 GEOGRAPHIC OVERVIEW OF PROJECT LOCATION 

 
 

Hooksett Development 
FERC No. 1893
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FIGURE 3 ZONES OF EFFECT 
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1.1 PROJECT DESCRIPTION 

The Hooksett Development consists of a 5.5-mile-long, 350-acre reservoir, dam, power canal, 

powerhouse, tailrace channel, substation, and appurtenant facilities, which are described in 

further detail below. The run-of-river plant is operated automatically as a base load unit 

generating power whenever adequate river flows are available. 

The Hooksett dam has two spillway sections. A stone masonry section, approximately 340 feet 

long, extends from the west bank of the river. The second section is approximately 250 feet long 

and made of concrete. This section runs longitudinally up and down the river near the east bank 

of the river and forms a canal that extends to the powerhouse, each section topped with 2-foot-

high wooden flashboards and a crest at elevation 187 feet (USGS datum). There is a 13-foot-by 

20-foot steel Taintor wastegate located between the second spillway section and the powerhouse; 

a power canal, located at the east of the dam, a brick powerhouse is approximately 40 feet long 

by 45 feet wide. The powerhouse contains a single 2,150 hp I.P. Morris vertical propeller turbine 

connected to an Allis-Chalmers generator with an installed capacity of 1,600 kW. The project 

has an approximate110-foot long tailrace and a bypassed reach approximately 430 feet long. 

There is a substation; and other appurtenances. 

The U.S. Department of the Interior (USDOI), Fish and Wildlife Service (USFWS) fishway 

prescription requires the installation of upstream passage facilities for anadromous fish at the 

Hooksett Dam, to be operational within three years after passage of either 9,500 or more shad or 

22,500 or more river herring in any given year at the Amoskeag development.  The trigger 

number for river herring was reached during the 2016 migration season. As such, former owner, 

Eversource, initiated consultation with state and federal agencies to begin preliminary design 

work. HSE continues to consult with the agencies to determine the most feasible design in terms 

of size, location, target species, project operations, cost and constructability.   

The existing downstream fish passage is a gate between the Taintor gate and the powerhouse. 
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PHOTO 1 HOOKSETT SPILLWAY WITH 64 CFS 

 

 
PHOTO 2 HOOKSETT BYPASSED REACH  
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PHOTO 3 HOOKSETT BYPASSED REACH LOOKING DOWNSTREAM TOWARD POWERHOUSE 
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PHOTO 4 WESTERN BYPASS WITH BYPASS FLOWS 
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PHOTO 5 HOOKSETT GENERATOR  
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PHOTO 6 HOOKSETT FISH PASSAGE GATE 

 

PROJECT OPERATIONS 

The run-of-river plant is operated automatically with a remote control via SCADA from the 

Control Center Customized Energy Solutions (CES) located in Philadelphia, Pennsylvania. The 

unit is equipped with control devices that allow manual control of all unit operating functions 

from the station’s switch board.  

The average annual power production of the Hooksett Development is 8,020 MWh (2010-2017) 

and the total rated capacity of the unit is 1,600 kW. 

The Licensee provides a Minimum flow requirement for the project bypassed reach of 64 cfs at 

all times into the Project bypassed reach for the protection of aquatic life.  

The maximum hydraulic capacity of the plant is approximately 1,750 cfs at a gross head of 16 

feet.  
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TABLE 2 FACILITY DESCRIPTION INFORMATION FOR THE HOOKSET HYDROELECTRIC 

DEVELOPMENT (PART OF FERC NO. 1893)  

INFORMATION 

TYPE 
VARIABLE DESCRIPTION 

RESPONSE (AND REFERENCE TO FURTHER 

DETAILS) 

Name of the 
Facility 

Facility name (use FERC project name 
if possible) 

Hooksett Development part of the 
Merrimack Project (FERC No. 1893)

Location 

River name (USGS proper name) Merrimack River 
River basin name Merrimack River Basin 

Nearest town, county, and state Town of Hooksett, Merrimack County, 
New Hampshire 

River mile of dam above next major 
river River Mile 81.1 
Geographic latitude 43°06’05” N
Geographic longitude 71°27’58” W 

Facility 
Owner 

Application contact names 
(IMPORTANT: you must also 
complete the Facilities Contact Form): 

Curtis R. Mooney 
Project Manager 
Central Rivers Power 
59 Ayers Island Road 
Bristol, NH  03222 

- Facility owner (individual and 
company names) 

HSE Hydro NH AC, LLC 
Todd Wynn, CEO Portfolio Companies

- Operating affiliate (if different from 
owner) 

Central Rivers Power NH, LLC 
Brent Sowle, Hydro Manager

- Representative in LIHI certification 

Andy Qua 
Project Manager 
Kleinschmidt Associates 
141 Main Street 
P.O. Box 650 
Pittsfield, ME 04967 

Regulatory 
Status 

FERC Project Number (P-2457), 
issuance and expiration dates 

FERC No. 1893, issued May 18, 2007; 
expires April 30, 2047. 

FERC License type or special 
classification (e.g., "qualified conduit") Minor Project – Existing Dam 

Water Quality Certificate identifier and 
issuance date, plus source agency name 

See Appendix C: Certification issued by 
the New Hampshire Department of 
Environmental Services 

Hyperlinks to key electronic records on 
FERC e-library website (e.g., most 
recent Commission Orders, WQC, ESA 
documents, etc.) 

Hyperlinks can be found in the footnotes  

Power Plant 
Character-

istics 

Date of initial operation (past or future 
for operational applications) 1927
Total name-plate capacity (MW) 1.6
Average annual generation (MWh) 8,020 MWh for 2010-2017
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INFORMATION 

TYPE 
VARIABLE DESCRIPTION 

RESPONSE (AND REFERENCE TO FURTHER 

DETAILS) 
Number, type, and size of turbines, 
including maximum and minimum 
hydraulic capacity of each unit 

1 unit 

Modes of operation (run-of-river, 
peaking, pulsing, seasonal storage, etc.) Run-of-river
Dates and types of major equipment 
upgrades Generator rewind- 2007 
Dates, purpose, and type of any recent 
operational changes None
Plans, authorization, and regulatory 
activities for any facility upgrades None

Character-
istics of Dam, 
Diversion, or 

Conduit 

Date of construction 1920’s
Dam height Approximately 14 feet 

Spillway elevation and hydraulic 
capacity 

Spillway elevation 187 feet (USGS datum) 
 
The maximum hydraulic capacity of the 
Project’s single generating unit is 
approximately 1,750 cfs.   

Tailwater elevation 174.0 feet mean sea level (msl)
Length and type of all penstocks and 
water conveyance structures between 
reservoir and powerhouse 

The project has an approximately 200-foot-
long power canal. 

Dates and types of major, generation-
related infrastructure improvements None
Designated facility purposes (e.g., 
power, navigation, flood control, water 
supply, etc.) Hydropower
Water source Merrimack River 
Water discharge location or facility Merrimack River 

Character-
istics of 

Reservoir and 
Watershed 

Gross volume and surface area at full 
pool The Project reservoir has a surface area of 

350 acres.
Maximum water surface elevation (ft. 
MSL) 

189 feet – top of dam, with 2-foot 
flashboards

Maximum and minimum volume and 
water surface elevations for designated 
power pool, if available N/A Run of River Project 

Upstream dam(s) by name, ownership, 
FERC number (if applicable), and river 
mile 

Upstream of the Hooksett Development is 
the Garvin Falls Development that is also 
part of the Merrimack River Project (FERC 
P-1893). RM 86.7 



 

LIHI Handbook 2nd Edition  14 

INFORMATION 

TYPE 
VARIABLE DESCRIPTION 

RESPONSE (AND REFERENCE TO FURTHER 

DETAILS) 
Additional upstream dams are shown on 
Figure 9. 

Downstream dam(s) by name, 
ownership, FERC number (if 
applicable), and river mile 

Downstream of the Hooksett Development 
is the Amoskeag Development that is also 
part of the Merrimack River Project (FERC 
P-1893). RM 73.1 
 
The next downstream dam is Lowell 
(FERC No. 2790), located approximately 
32 river miles downstream. 
 
Downstream dams are shown on Figure 9.

Operating agreements with upstream or 
downstream reservoirs that affect water 
availability, if any, and facility 
operation None
Area inside FERC project boundary, 
where appropriate Less than 400 acres 

Hydrologic 
Setting 

Average annual flow at the dam See Average monthly flows.

Average monthly flows 

01092000  MERRIMACK RIVER AT 
GOFFS FALLS, NH    

  

HOOKSETT 

FLOW NOV 

1936-JAN 

2019 (CFS) 

January 4377
February 4301
March 7199
April 12552
May 7756
June 4265
July 2477
August 2002
September 2018
October 3152
November 4634
December 5155
Annual 4986 

Location and name of relevant stream 
gauging stations above and below the 
facility 

01092000  MERRIMACK RIVER AT 
GOFFS FALLS, NH 

Watershed area at the dam The Hooksett Development has a drainage 
area of 2,805 square miles.
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INFORMATION 

TYPE 
VARIABLE DESCRIPTION 

RESPONSE (AND REFERENCE TO FURTHER 

DETAILS) 

Designated 
Zones of 

Effect 

Number of zones of effect 
Three Zones of Effect, including, 
impoundment, bypassed reach and 
downstream.

Upstream and downstream locations by 
river miles 

Zone 1: RM 81.1 to RM 86.6 
Zone 2: RM 81.1 to RM 81.2  
Zone 3: RM 81.1 to RM 73.3

Type of waterbody (river, 
impoundment, by-passed reach, etc.) 

Zone 1: Impoundment 
Zone 2: Bypassed reach 
Zone 3: River 

Delimiting structures 

Zone 1: Hooksett dam up to Garvin Falls 
Development.  
Zone 2: From the Hooksett dam 
downstream approximately 110 feet. 
Zone 3: from the Tail race end (110 feet 
downstream of the dam) to Amoskeag 
Dam. 

Designated uses by state water quality 
agency 

Class B. 
Class B waters are acceptable for fishing, 
swimming and other recreational purposes, 
and after treatment, for water supply.

Additional 
Contact 

Information  

Names, addresses, phone numbers, and 
e-mail for local state and federal 
resource agencies See attached LIHI Facility Contact Form
Names, addresses, phone numbers, and 
e-mail for local non-governmental 
stakeholders See attached LIHI Facility Contact Form

Photographs 
and Maps 

Photographs of key features of the 
facility and each of the designated 
zones of effect See Appendix A 
Maps, aerial photos, and/or plan view 
diagrams of facility area and river basin See Appendix A 
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2.0 STANDARDS MATRICES 

2.1 IMPOUNDMENT ZOE 

      CRITERION ALTERNATIVE STANDARDS 
1 2 3 4 Plus 

A Ecological Flow Regimes  X    
B Water Quality  X    
C Upstream Fish Passage X     
D Downstream Fish Passage  X    
E Watershed and Shoreline Protection  X   X 
F Threatened and Endangered Species Protection  X    
G Cultural and Historic Resources Protection  X    
H Recreational Resources  X    

 
2.2 BYPASSED REACH ZOE 

      CRITERION ALTERNATIVE STANDARDS 
1 2 3 4 Plus 

A Ecological Flow Regimes  X    
B Water Quality  X    
C Upstream Fish Passage  X    
D Downstream Fish Passage  X    
E Watershed and Shoreline Protection  X   X 
F Threatened and Endangered Species Protection  X    
G Cultural and Historic Resources Protection  X    
H Recreational Resources  X    

 
 
2.3 DOWNSTREAM ZOE 

      CRITERION ALTERNATIVE STANDARDS 
1 2 3 4 Plus 

A Ecological Flow Regimes  X    
B Water Quality  X    
C Upstream Fish Passage  X    
D Downstream Fish Passage X     
E Watershed and Shoreline Protection  X   X 
F Threatened and Endangered Species Protection  X    
G Cultural and Historic Resources Protection  X    
H Recreational Resources  X    
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3.0 SUPPORTING INFORMATION 

3.1 ECOLOGICAL FLOWS STANDARDS: IMPOUNDMENT ZOE 

CRITERION STANDARD  INSTRUCTIONS 
A 2 Agency Recommendation (see Appendix A for definitions): 

 Identify the proceeding and source, date, and specifics of the 
agency recommendation applied (NOTE: there may be more 
than one; identify and explain which is most environmentally 
stringent).  

 Explain the scientific or technical basis for the agency 
recommendation, including methods and data used. This is 
required regardless of whether the recommendation is or is not 
part of a Settlement Agreement.  

 Explain how the recommendation relates to agency 
management goals and objectives for fish and wildlife. 

 Explain how the recommendation provides fish and wildlife 
protection, mitigation and enhancement (including in-stream 
flows, ramping and peaking rate conditions, and seasonal and 
episodic instream flow variations).

 
 

 The Impoundment ZOE does not have a bypassed reach. 

 The New Hampshire Department of Environmental Services (NHDES) granted the 
licensee a modified water quality certification (WQC) for the Project on May 10, 2005 
(Appendix C).  

 As stated under the modified WQC, condition E-52, the Licensee provides a Minimum 
flow 64 cfs at all times into the Project bypassed reach for the protection of aquatic life.  

 Under WQC condition E-5 and E-7, the Licensee, at all times, provide minimum flow 
releases in the Project bypass reach for the protection of aquatic life, of 64 cfs. The 
project is operated is run-of-river pursuant to the Operations Plan. 

 Under WQC condition E-6, The Applicant shall evaluate the ability of the developments 
to maintain constant water surface elevations and/or constant downstream flows during 
times of daily power generation. The evaluation shall include, but not be limited to, a run-
of-river scenario where water levels fluctuations in Project impoundments do not exceed 
0.25 feet. 

 Under condition E-7 and license article 4053, the applicant was required to develop an 
operations plan in coordination with the U.S. Fish and Wildlife Service (USFWS), New 
Hampshire Department of Fish and Game (NHDFG), and New Hampshire Department of 
Environmental Services (NHDES). This was submitted to FERC on October 24, 20074 
and approved by FERC on December 19, 20075.  

                                                 
2  https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=10600709  
3 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=11345569 
4 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=11501991 
5 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=11535937 



 

LIHI Handbook 2nd Edition  18 

 This is not a conduit project 

 The Project’s run-of-river operations create a stable impoundment environment. 
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3.2 ECOLOGICAL FLOWS STANDARDS: BYPASSED REACH ZOE 

CRITERION STANDARD  INSTRUCTIONS 
A 2 Agency Recommendation:  

 Identify the proceeding and source, date, and specifics of the 
agency recommendation applied (NOTE: there may be more 
than one; identify and explain which is most environmentally 
stringent). • Explain the scientific or technical basis for the 
agency recommendation, including methods and data used. 
This is required regardless of whether the recommendation is 
or is not part of a Settlement Agreement.  

 Explain how the recommendation relates to agency 
management goals and objectives for fish and wildlife.  

 Explain how the recommendation provides fish and wildlife 
protection, mitigation and enhancement (including in-stream 
flows, ramping and peaking rate conditions, and seasonal and 
episodic instream flow

 
 The New Hampshire Department of Environmental Services (NHDES) granted the 

licensee a modified water quality certification (WQC) for the Project on May 10, 2005 
(Appendix C).  

 As stated under the modified WQC, condition E-56, the Licensee provides a minimum 
flow 64 cfs at all times into the Project bypassed reach for the protection of aquatic life.  

 Under WQC condition E-5 and E-7, the Licensee, at all times, provide minimum flow 
releases in the Project bypass reach for the protection of aquatic life, of 64 cfs. The 
project is operated is run-of-river pursuant to the Operations Plan. 

 Under WQC condition E-6, The Applicant shall evaluate the ability of the developments 
to maintain constant water surface elevations and/or constant downstream flows during 
times of daily power generation. The evaluation shall include, but not be limited to, a run-
of-river scenario where water levels fluctuations in Project impoundments do not exceed 
0.25 feet. 

 Under condition E-7 and license article 4057, the applicant was required to develop an 
operations plan in coordination with the U.S. Fish and Wildlife Service (USFWS), New 
Hampshire Department of Fish and Game (NHDFG), and New Hampshire Department of 
Environmental Services (NHDES). This was submitted to FERC on October 24, 20078 
and approved by FERC on December 19, 20079.  

 To protect aquatic habitat below the project development whenever the impoundments 
are being refilled after drawdowns for project maintenance or in other instances when the 
project deviates from run-of-river operation, the licensee shall release minimum flows in 
the tailrace of 1,403 cfs at Hooksett.  If flows in the river are below these levels, then the 
licensee shall release 90 percent of the inflow to the respective reservoir (License article 
40410). 

                                                 
6  https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=10600709  
7 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=11345569 
8 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=11501991 
9 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=11535937 
10 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=11345569 
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3.3 ECOLOGICAL FLOWS STANDARDS: DOWNSTREAM ZOE 

CRITERION STANDARD  INSTRUCTIONS 
A 2 Agency Recommendation:  

 Identify the proceeding and source, date, and specifics of the 
agency recommendation applied (NOTE: there may be more 
than one; identify and explain which is most environmentally 
stringent).  

 Explain the scientific or technical basis for the agency 
recommendation, including methods and data used. This is 
required regardless of whether the recommendation is or is not 
part of a Settlement Agreement.  

 Explain how the recommendation relates to agency 
management goals and objectives for fish and wildlife.  

 Explain how the recommendation provides fish and wildlife 
protection, mitigation and enhancement (including in-stream 
flows, ramping and peaking rate conditions, and seasonal and 
episodic instream flow

 
 

 The Downstream ZOE does not have a bypassed reach. 

 The New Hampshire Department of Environmental Services (NHDES) granted the 
licensee a modified water quality certification (WQC) for the Project on May 10, 2005 
(Appendix C).  

 Under WQC condition E-5 and E-7, the Licensee, at all times, provide minimum flow 
releases in the Project bypass reach for the protection of aquatic life, of 64 cfs. The 
project is operated is run-of-river pursuant to the Operations Plan.  

 Under WQC condition E-6, The Applicant shall evaluate the ability of the developments 
to maintain constant water surface elevations and/or constant downstream flows during 
times of daily power generation. The evaluation shall include, but not be limited to, a run-
of-river scenario where water levels fluctuations in Project impoundments do not exceed 
0.25 feet. 

 Under condition E-7 and license article 405, the applicant was required to develop an 
operations plan in coordination with the U.S. Fish and Wildlife Service (USFWS), New 
Hampshire Department of Fish and Game (NHDFG), and New Hampshire Department of 
Environmental Services (NHDES). This was submitted to FERC on October 24, 2007 
and approved by FERC on December 19, 2007 .  

 This is not a conduit project. 
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3.4 WATER QUALITY STANDARDS: ALL ZOES 

CRITERION STANDARD INSTRUCTIONS 
B 2 Agency Recommendation: 

 If facility is located on a Water Quality Limited river reach, 
provide an agency letter stating that the facility is not a cause 
of such limitation. 

 Provide a copy of the most recent Water Quality Certificate, 
including the date of issuance. 

 Identify any other agency recommendations related to water 
quality and explain their scientific or technical basis. 

 Describe all compliance activities related to the water quality 
related agency recommendations for the facility, including 
on-going monitoring, and how those are integrated into 
facility operations.

 
 

 The Merrimack River in the project area has been classified by New Hampshire as a 
Class B water. Class B waters are acceptable for fishing, swimming and other 
recreational purposes, and after treatment, for water supply11.  

 New Hampshire standards for DO are 75 percent saturation or an instantaneous minimum 
of 5 mg/l, temperature not to affect designated uses, pH in the 6.5-8.0 range, and turbidity 
of 10 Nephelometric Turbidity Units (NTUs) or less. 

 The New Hampshire Department of Environmental Services (NHDES) granted the 
licensee a modified water quality certification (WQC) for the Project on May 10, 2005 
(Appendix C).  

 During the relicensing process, in 2002 and 2003, per request of NHDES, PSNH (former 
Licensee) collected water quality information from the Merrimack River. The study was 
conducted in accordance with the Merrimack River Hydroelectric Project Water Quality 
Study Plan developed with agency consultation in May 2002 (stated in the license 
application12). The study looked at the monthly water chemistry, diurnal temperature and 
dissolved oxygen (DO) profiles, and continuous temperature and DO monitoring. In 
summary, under extreme low flow conditions, hydropower generation has the potential to 
affect DO levels in the project tailraces, however changes in generation rarely result in a 
violation of the DO water quality standard. At Hooksett, during periods of no generation, 
DO concentrations displayed a diurnal pattern, varying throughout the day. However, 
when the project was operating. DO levels in the tailrace stabilized and there was no 
diurnal fluctuation.  

 As part of condition E-9 of the WQC, the application shall operate and maintain the 
project consistent with the conditions of the 401 certification. The manner in which the 
Project is operated shall not contribute to violations of NH surface water quality 
standards. If it is determined that the manner of project operation contributes to violations 
of surface water quality standards, additional conditions may be imposed, or conditions 

                                                 
11 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=10039265 
12 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=10039265 
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amended by the Department, when authorized by law and after notice and opportunity for 
hearing. 

 The Applicant shall consult with the Department regarding any proposed modifications to 
the Project or its operation that may not be in accordance with this modified 401 
Certification to determine whether this modified 401Certification requires amendment or 
if a new 401 Certification is required for the Project. Any amendment of this modified 
401 Certification or the issuance of a new 401 Certification, determined appropriate by 
the Department, shall be required prior to the implementation of any modifications to the 
Project. 

 Per email dated January 15, 2019 (Appendix D), CRP NH requested that the NHDES 
verify the continued operations of the project will not contribute to water quality 
limitations. No response has been received.  
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3.5 UPSTREAM FISH PASSAGE STANDARDS: IMPOUNDMENT ZOE 

CRITERION STANDARD  INSTRUCTIONS 
C 1 Not Applicable / De Minimis Effect: 

 Explain why the facility does not impose a barrier to upstream 
fish passage in the designated zone. 

 Document available fish distribution data and the lack of 
migratory fish species in the vicinity. 

 If migratory fish species have been extirpated from the area, 
explain why the facility is or was not the cause of this. 

  
 
 

 The project will not create a barrier for upstream eel passage, because an upstream eel 
passage facility will be installed pursuant to USDOI’s Section 18 prescription – see 
Bypassed Reach ZOE. 

 The project will not create a barrier for migratory species including American shad, 
alewife, blueback herring, rainbow smelt, and Atlantic salmon, because an upstream fish 
passage facility will be installed pursuant to USDOI’s Section 18 prescription – see 
Bypassed Reach ZOE. 

 Upon exiting upstream passage facilities into the impoundment, when they are 
constructed and operating, the project impoundment will create no barrier to upstream 
fish movements. 
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3.6 UPSTREAM FISH PASSAGE STANDARDS: BYPASSED REACH ZOE 

CRITERION STANDARD  INSTRUCTIONS 
C 2 Agency Recommendation: 

 Identify the proceeding and source, date, and specifics of the 
agency recommendation applied (NOTE: there may be more 
than one; identify and explain which is most environmentally 
stringent). 

 Explain the scientific or technical basis for the agency 
recommendation, including methods and data used.  This is 
required regardless of whether the recommendation is or is not 
part of a Settlement Agreement. 
Describe any provisions for fish passage monitoring or 
effectiveness determinations that are part of the agency 
recommendation, and how these are being implemented.

 
 

 Under license article 40613, Authority is reserved to the Commission to require the 
licensee to construct, operate, and maintain, or to provide for the construction, operation, 
and maintenance of such fishways as may be prescribed by the Secretary of the Interior 
pursuant to section 18 of the Federal Power Act. 

 The anadromous fishery in the Merrimack River includes American shad, alewife, 
blueback herring, rainbow smelt, and Atlantic salmon.  American eel, a catadromous 
species, also occurs in the project area.   

 On May 16, 200514, Interior filed its preliminary section 18 prescriptions. The 
preliminary prescription was later superseded by the Merrimack River Project Upstream 
and Downstream Fish Passage Plan filed with FERC in December of 200615 addresses 
the new prescription requirements of Interiors modified prescription.    

 On December 26, 200616, Interior filed its modified prescriptions with the Commission, 
including a reservation of its authority to require fishways it may prescribe in the future.   
The final prescriptions (Appendix B of the license order17) retain the lower trigger 
numbers and shorter schedule for installing upstream fishways at Hooksett and Garvins 
Falls once the trigger numbers are met and also require installation of interim and 
permanent eelways at all three developments. 

 Based on the fishway prescription of USFWS, Fishways at Hooksett and Garvins Falls 
shall be operational at river flows of up to 19,000 and 17,000 cfs respectively, based on 
the Goffs Falls gage prorated as appropriate for drainage area differences between the 
gage location and these dams. Downstream fishways shall be operated during the 
designated migration periods whenever turbines are operated at the three project 
developments. The timing of installation of upstream fish passage at Hooksett and 
Garvins Falls will be based upon the growth of migratory and riverine fish populations in 

                                                 
13 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=11345569 
14 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=10559588 
15 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=11217218 
16 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=11217218 
17 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=11345569 
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the Merrimack River. American eels are currently present in the river, and would benefit 
from the immediate implementation of safe, timely, and effective upstream and 
downstream eel fishways. 

The licensee shall install upstream passage facilities for anadromous fish at the Hooksett 
Dam, to be operational within three years after passage of either 9,500 or more shad or 
22,500 or more river herring in any given year at the Amoskeag development. Within one 
(1) year after passage of the trigger number of fish at Amoskeag, the licensee shall file 
design drawings and a construction schedule for the fishway with the Service and obtain 
approval of the Service for any such fish passage design drawings and construction 
schedule. Upon approval by the Service, the licensee shall submit the plan to the 
Commission for approval. 

The permanent upstream passage facilities shall consist of (l) a 4-foot-wide Denil fishway 
on the west side of the project spillway, including a counting facility and measures for the 
provision of the necessary attraction water; or (2) an alternative design approved by the 
Service. 

 Fishways shall be maintained and operated, at the licensee’s expense, to maximize fish 
passage effectiveness throughout the upstream and downstream migration periods for 
American shad, river herring, American eel and white sucker: 

o Upstream passage:  April 1 to July 15 -- All species except American eel 

 April 1 to Nov. 15 -- American eel 

o Downstream passage: April to June 15 -- Atlantic salmon 

 June 1 to July 15 -- Spent adults of all species 

 Sept. 15 to Nov. 15 -- Adult eel, juvenile shad & herring 

 The licensee shall develop plans for and conduct fishway effectiveness evaluations on all 
prescribed fish passage, in consultation with the Service and other fishery agencies. For 
each fishway to be constructed, the plans for fishway effectiveness evaluations shall be 
submitted to the Service for final review and approval simultaneously with the 
construction plans and schedule for each fishway. Each plan shall include proposed 
evaluation methods, and schedules for conducting the study and providing the results to 
the Service and the Commission. If the Service and the licensee cannot agree on the 
evaluation plan, the licensee shall submit the proposed plan to the Commission for 
approval, including all comments received from the Service. 

 On January 19, 2017 (Appendix E), the USFWS wrote a letter stating that the trigger 
numbers for the downstream Amoskeag had been met and upstream fish passage for the 
Hooksett Development was warranted.  

 An agency meeting was held on February 17, 2017, to discuss the planning of the 
upstream passage (Appendix E).  

 In anticipation that agencies would confirm that the trigger number was met during 
the 2016 river herring migration, PSNH contracted with Gomez and Sullivan to 
conduct a Hooksett Upstream Fish Passage Feasibility Study (Appendix B) which 
was provided to agencies on November 4, 2016.  The purpose of this study was to 
verify that the prescribed Denil fishway is still a cost effective means for providing 
upstream passage.  A meeting was held on January 18, 2017 to review the study 
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results and share the initial conceptual designs and a follow-up meeting was held on 
March 22, 2017 with the USFWS fish passage engineer and NOAA hydraulic 
engineer. Agencies provided several comments about the proposed conceptual 
design, some of which were clarified at the follow-up meeting. 

 HSE continues to consult with the agencies to determine the most feasible design in terms 
of size, location, target species, project operations, cost and constructability.   

 A meeting was held on January 4, 2018 to review the Hooksett Nature-like Fishway Cost 
Estimates Memo prepared by Gomez and Sullivan Engineers (GSE), the engineering 
design consultant.  A copy of the January 4, 2018 meeting minutes is included as 
Appendix E. GSE reviewed several pros and cons for each of two nature-like concepts, 
one developed by GSE and one recommended by NOAA Fisheries. The review included 
assessment of issues related to fish passage efficiency, site access, and operations and 
maintenance.  All parties agreed additional information to be collected in the field was 
necessary to further evaluate the two concepts.  Action items generated from the meeting 
included: 

 Eversource and GSE to prepare a schedule for data collection.  This schedule and 
associated data collection items will be submitted to the agencies for comments and 
additions.  Once all groups agree upon data collection content and schedule, Eversource 
and GSE will proceed with collection of the data 

 Following data collection, all groups will review the concept designs and schedule a 
meeting or conference call to discuss further. 

 A draft Hooksett Upstream Fish Passage data collection plan was sent to the agencies on 
February 26, 2018 for review and comment.  Comments were received from agency 
engineers via a Technical Memorandum on March 5, 2018 and incorporated into the final 
data collection plan.  

 An update on the data collection effort was sent to the agencies on September 27, 2018.  
The updated included: 

o A description of why the bathymetry data had not been collected in August as 
planned due to high river flows and limited availability of equipment.  

o The sale of Eversource Hydro Generation to Hull Street Energy had been completed 
on August 26, 2018. 

o Proposed dates to meet with the agency engineers to discuss the raw data collected to 
date and 2D modeling parameters.  

 HSE Hydro held an Upstream Fish Passage Engineering Meeting on November 1, 2018 
to discuss where the development of the upstream fish passage design concepts stands.  
This included a discussion of data collection to date and GSE’s inability to collect the 
bathymetry data upstream of the western spillway due to high river flows and limited 
availability of equipment.  The basic 2D modeling parameters were discussed, including 
model extents and mesh size.  A copy of the November 1, 2018 meeting minutes is 
included as Appendix E.    
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 HSE Hydro distributed the updated Hooksett Fish Passage Schedule(s) memo on 
December 5, 2018, which was appended to the annual fish passage status report filed with 
the Commission on December 19, 201818. This schedule includes: 

Phase Date 

Preliminary Fish Passage Design July 15 – November 15, 2019 

Final Design November 18 – June 5, 2020 

Procurement July 20 – November 6, 2020 

Construction  August 2 – November 19, 2021 

 

HSE Hydro held an annual fish passage meeting with agencies on January 30, 2019. A 
conference all was scheduled for March 1, 2019 to review the updated project timeline(s) 
and status of the 2-Dimensional Modeling of the conceptual designs. No specific changes 
in schedule were identified.  

 CRPNH proposes to continue to operate the Hooksett Development Project as a run-of-
river development with minimal impoundment drawdowns (except during brief periods 
of maintenance or emergency operations) and to provide a minimum bypass and 
downstream flow of 64 cfs for aquatic and aesthetic enhancement purposes. 

 
 
 

                                                 
18 https://elibrary-backup.ferc.gov/idmws/common/opennat.asp?fileID=15123883 
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3.7 UPSTREAM FISH PASSAGE STANDARDS: DOWNSTREAM ZOE 

CRITERION STANDARD  INSTRUCTIONS 
C 2 Agency Recommendation: 

 Identify the proceeding and source, date, and specifics of the 
agency recommendation applied (NOTE: there may be more 
than one; identify and explain which is most environmentally 
stringent). 

 Explain the scientific or technical basis for the agency 
recommendation, including methods and data used.  This is 
required regardless of whether the recommendation is or is not 
part of a Settlement Agreement. 

 Describe any provisions for fish passage monitoring or 
effectiveness determinations that are part of the agency 
recommendation, and how these are being implemented.

 
 

 Please see answer to Bypassed Reach ZOE above. 
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3.8 DOWNSTREAM FISH PASSAGE AND PROTECTION STANDARDS: IMPOUNDMENT ZOE 

CRITERION STANDARD  INSTRUCTIONS 
D 2 Agency Recommendation: 

 Identify the proceeding and source, date, and specifics of the 
agency recommendation applied (NOTE: there may be more 
than one; identify and explain which is most environmentally 
stringent). 

 Explain the scientific or technical basis for the agency 
recommendation, including methods and data used.  This is 
required regardless of whether the recommendation is or is not 
part of a Settlement Agreement. 

 Describe any provisions for fish passage monitoring or 
effectiveness determinations that are part of the agency 
recommendation, and how these are being implemented. 

 
 
 

 Under license article 406, Authority is reserved to the Commission to require the licensee 
to construct, operate, and maintain, or to provide for the construction, operation, and 
maintenance of such fishways as may be prescribed by the Secretary of the Interior 
pursuant to section 18 of the Federal Power Act. 

 At the time of the relicensing there was no upstream fish passage. Part of the relicensing 
process, the licensee proposed to develop a final upstream and downstream fish passage 
plan in consultation with the agencies. This is included in the WQC condition E-8 
(Appendix C).  

 The anadromous fishery in the Merrimack River includes American shad, alewife, 
blueback herring, rainbow smelt, and Atlantic salmon.  American eel, a catadromous 
species, also occurs in the project area.  The Merrimack River Project Upstream and 
Downstream Fish Passage Plan filed with FERC in December of 200619 addresses the 
new prescription requirements and new “modified” fishways prescription.  

 Fish passage facilities at the development include a downstream fish bypass gate between 
the Taintor gate and the powerhouse.  

 According to the USFWS prescription (Appendix E) the fishway shall be maintained and 
operated, at the licensee’s expense, to maximize fish passage effectiveness throughout the 
upstream and downstream migration periods for American shad, river herring, American 
eel and white sucker: 

o Downstream passage: April to June 15 -- Atlantic salmon 

 June 1 to July 15 -- Spent adults of all species 

 Sept. 15 to Nov. 15 -- Adult eel, juvenile shad & herring 

 

                                                 
19 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=11217218 
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3.9 DOWNSTREAM FISH PASSAGE STANDARDS: BYPASSED REACH ZOE 

CRITERION STANDARD  INSTRUCTIONS 
D 2 Agency Recommendation: 

 Identify the proceeding and source, date, and specifics of the 
agency recommendation applied (NOTE: there may be more 
than one; identify and explain which is most environmentally 
stringent). 

 Explain the scientific or technical basis for the agency 
recommendation, including methods and data used.  This is 
required regardless of whether the recommendation is or is not 
part of a Settlement Agreement. 

 Describe any provisions for fish passage monitoring or 
effectiveness determinations that are part of the agency 
recommendation, and how these are being implemented.

 
 

 Please see answer to Impoundment ZOE above. 
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3.10 DOWNSTREAM FISH PASSAGE STANDARDS: DOWNSTREAM ZOE 

CRITERION STANDARD  INSTRUCTIONS 
D 1 Not Applicable / De Minimis Effect: 

 Explain why the facility does not impose a barrier to 
downstream fish passage in the designated zone, considering 
both physical obstruction and increased mortality relative to 
natural downstream movement (e.g., entrainment into 
hydropower turbines). 

 For riverine fish populations that are known to move 
downstream, explain why the facility does not contribute 
adversely to the sustainability of these populations or to their 
access to habitat necessary for successful completion of their 
life cycles. 

 Document available fish distribution data and the lack of 
migratory fish species in the vicinity. 

 If migratory fish species have been extirpated from the area, 
explain why the facility is or was not the cause of this. 

 
 

 Please see answer to Impoundment ZOE above, which describes downstream fish 
passage measures for the development. There are no barriers to downstream fish passage 
in the Downstream ZOE and downstream passage requirements for the Amoskeag facility 
downstream are specific to that development.  
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3.11 SHORELINE AND WATERSHED PROTECTION STANDARDS: ALL ZOES 

CRITERION STANDARD  INSTRUCTIONS 
E 2 Agency Recommendation:  

 Provide copies or links to any agency recommendations or 
management plans that are in effect related to protection, 
mitigation, or enhancement of shoreline surrounding the facility 
(e.g., Shoreline Management Plans).  

 Provide documentation that indicates the facility is in full 
compliance with any agency recommendations or management 
plans that are in effect.

 
 

 The current project boundary only extends to the normal high-water mark at the shoreline 
of each of the project’s impoundments. As a result, there is virtually no buffer between 
project waters and adjacent lands. 

 Land adjacent to Hooksett is developed and includes large blocks of residential, 
commercial, and industrial areas.  

 Land cover units identified in the vicinity of the project can be found in the Land Cover 
map below as identified within the National Land Cover Database, 2011 
(http://www.mrlc.gov/nlcd11_leg.php). 

 The Shoreline Management Plan encompasses the entire Merrimack River Project 
(FERC No. 1893) boundary from the upper limit of the Garvins Falls downstream to the 
island complex adjacent to the Amoskeag tailwater, which includes all ZOEs of the 
Hookset development.  
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FIGURE 4 PROJECT COVER CLASSIFICATION 
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 License article 407 requires the licensee within one year of license issuance, to file with 
FERC a shoreline management plan (SMP). The plan would be in coordination with the 
recreation plan (article 408) and historic properties management plan (article 409. In 
addition, the plan would have measures to protect the bald eagle and its habitat within the 
project boundary. The plan was in consultation with USFWS, NHDFG, and NHDES. The 
plan was submitted on May 18, 200920, and modified and approved by FERC on August 
16, 201021. 

 Beginning on April 1, 2015, and every six years thereafter, the licensee shall file a report 
of the results of its review of the adequacy of the project’s shoreline management plan 

 Beginning on May 18, 2011, and every year thereafter, the licensee shall file annual 
monitoring reports with the Commission on measures to protect the bald eagle and its 
habitat within the project boundary 

 Beginning on January 1, 2011, the licensee shall file the six-month progress reports for 
parcels rated as a medium and high priority; and annually for parcels rated as low 
priority, as provided in the plan 

 EVERY SIX YEARS FILE 

A REPORT OF THE 

ADEQUACY OF THE 

PROJECT’S SHORELINE 

MANAGEMENT PLAN 

ANNUAL MONITORING 

REPORTS ON 

MEASURES TO 

PROTECT THE BALD 

EAGLE AND ITS 

HABITAT WITHIN THE 

PROJECT BOUNDARY  

EVERY SIX MONTHS 

REPORTS FOR PARCELS 

RATED AS A MEDIUM AND 

HIGH PRIORITY; AND 

ANNUALLY FOR PARCELS 

RATED AS LOW PRIORITY, 
AS PROVIDED IN THE PLAN 

2011  5/17/201122 01/25/201123 
  08/01/201124 
2012  5/18/201225 03/30/201226 
  07/02/201227 
2013  5/20/201328 01/02/201329 
  07/01/201330 
2014  05/16/201431 01/02/201432 
  07/01/201433 
2015 04/01/201534 05/15/201535 01/02/201536 

                                                 
20 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=12023001 
21 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=12414341 
22 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=12662250 
23 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=12553664 
24 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=12741253 
25 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=12987372 
26 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=12932359 
27 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=13022031 
28 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=13256471 
29 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=13145882 
30 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=13294974 
31 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=13548401 
32 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=13429765 
33 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=13583525 
34 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=13824839 
35 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=13876352 
36 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=13727513 
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 EVERY SIX YEARS FILE 

A REPORT OF THE 

ADEQUACY OF THE 

PROJECT’S SHORELINE 

MANAGEMENT PLAN 

ANNUAL MONITORING 

REPORTS ON 

MEASURES TO 

PROTECT THE BALD 

EAGLE AND ITS 

HABITAT WITHIN THE 

PROJECT BOUNDARY  

EVERY SIX MONTHS 

REPORTS FOR PARCELS 

RATED AS A MEDIUM AND 

HIGH PRIORITY; AND 

ANNUALLY FOR PARCELS 

RATED AS LOW PRIORITY, 
AS PROVIDED IN THE PLAN 

  07/01/201537 
2016  05/16/201638 12/31/201539 
   07/18/201640 no longer 

need to submit reports
2017  05/18/201741

  
2018  05/09/201842

  
 

 A provision of the SMP was to conduct annual monitoring of bald eagle nesting 
and roosting locations within the project boundary. Given the recovery of bald 
eagles at the local, state and national level, CRP NH consulted with state and 
federal agencies and requested that FERC modify the SMP to suspend annual 
bald eagle monitoring43, which was approved by FERC on February 6, 201944. 
Despite ceasing the annual monitoring, CRP NH maintain case-by-case review of 
proposed shoreline uses and will not allow any uses which have the potential to 
adversely affect bald eagles or their habitat.  Should a proposed use be located in 
a Bald eagle habitat area, PSNH will ensure that USFWS, NHFG, and the 
Audubon Society are appropriately consulted by the applicant, to determine if the 
proposed timing or type of shoreline use has potential to adversely affect eagles 
and what measures may be necessary.  

 
Bonus: 

E PLUS Bonus Activities: 
 Provide documentation that the facility has a formal conservation plan 

protecting a buffer zone of 50% or more of the undeveloped shoreline 
that the facility owns around its reservoirs and river corridors.  

 In lieu of a formal conservation plan, provide documentation that the 
facility has established a watershed enhancement fund for ecological 
land management that will achieve the equivalent land protection value 
of an ecologically effective buffer zone of 50% or more around 
undeveloped shoreline. 

                                                 
37 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=13918422 
38 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=14249428 
39 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=14086670 
40 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=14311116 
41 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=14590781 
42 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=14912923 
43 https://elibrary-backup.ferc.gov/idmws/common/opennat.asp?fileID=15142880 
44 https://elibrary-backup.ferc.gov/idmws/common/opennat.asp?fileID=15157198 
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 As previously discussed, the Project has a FERC approved Shoreline Management Plan. 
The purpose of the plan is to manage, and permit shoreline uses, which are reviewed on a 
case-by-case bases. Permits are not issued without proof that appropriate state and local 
permits have been obtained. CRP maintains a public website containing the SMP and 
most recent mapping of shoreline classifications at 
https://www.centralriverspower.com/mk-river-smp.  

 CRP NH periodically (about every six years) contracts an environmental consultant to 
field survey project shorelines at all three developments, including Hooksett, to document 
uses, update the SMP database, and identify any unpermitted uses for follow-up actions, 
as necessary. The SMP database is a custom-built MS Access database containing GPS 
locations, photo documentation, physical descriptions, and permit documents for over 
1,000 shoreline structures. 

 Based upon calculation within GIS of the shoreline boundary and shoreline development 
information illustrated in Figure 4 above, approximately 88% of the shoreline within the 
project boundary and subject to the Shoreline Management Plan is undeveloped. 

 PSNH develop a shoreline management plan (SMP) for the project and established a 2.9-
mile-long, 200-foot-wide buffer zone on CRP-owned shoreline property extending from 
about two miles upstream of the Garvins Falls dam downstream into the Hookset 
impoundment to the northwestern bank of the Soucook River approximately 0.9 miles 
downstream of the Garvins Falls dam.  This buffer area covers about 70 acres of land on 
the east side of the river, including the 53 acres of an undeveloped habitat block of 
potential importance for the bald eagle discussed above.  The area downstream of the 
Garvins Falls dam in the Hooksett impoundment includes approximately 13 acres of 
known perching and foraging habitat for the bald eagle.  The remaining approximately 
four acres, located closest to the Soucook River, is not identified as eagle habitat. 

 
 CRP also protects a stand of pines at Merrimack Station, bordering the Hooksett 

impoundment, for eagles through restrictions on development. 
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3.12 THREATENED AND ENDANGERED SPECIES STANDARDS: ALL ZOES 

CRITERION STANDARD  INSTRUCTIONS 
F 2 Finding of No Negative Effects: 

 Identify all listed species in the facility area based on current 
data from the appropriate state and federal natural resource 
management agencies. 

 Provide documentation of a finding of no negative effect of the 
facility on any listed species in the area from an appropriate 
natural resource management agency.

 
 

 At the time of relicensing, the bald eagle was listed as federally threatened on the 
Endangered Species list under the Endangered Species Act (ESA), and was known to be 
present at the project and to use project waters and lands for perching, foraging, and 
winter roosting. 

 The EA concluded that relicensing the project with the staff-recommended measures, 
which include protecting identified bald eagle habitat on PSNH-owned lands within 200 
feet of the project shoreline would not be likely to adversely affect the bald eagle.  

 FERC required that five areas of bald eagle habitat, in addition to PSNH’s proposed area 
at the Garvins Falls development, be included in the project and protected under the 
licensee’s proposed shoreline management plan. The Garvins Falls area would be a 200-
foot-wide buffer extending along about 2.9 miles of shoreline. The other areas are of 
varying sizes, but they also would include lands extending up to 200 feet from the 
shoreline.  

 PSNH developed a shoreline management plan (SMP) for the project and establish a 2.9-
mile-long, 200-foot-wide buffer zone on PSNH-owned shoreline property extending from 
about two miles upstream of the Garvins Falls dam down to the northwestern bank of the 
Soucook River approximately 0.9 miles downstream of the dam. This buffer area would 
cover about 70 acres of land on the east side of the river, including the 53 acres of an 
undeveloped habitat block of potential importance for the bald eagle discussed above. 
The area downstream of the dam includes approximately 13 acres of known perching and 
foraging habitat. The remaining approximately four acres, located closest to the Soucook 
River, is not identified as eagle habitat. 

o The SMP describes measures to protect the bald eagle and its habitat within the 
project boundary (including those lands identified in Article 203).  

o Reporting in required on the feasibility of protecting the areas, including 
approximately 5 acres of potential bald eagle roosting habitat in the Town of 
Hooksett which are adjacent to 3 additional acres that are already conservation lands 
(See section 3.13 for report filings) 

o The Natural Heritage Inventory site for blunt-leaved milkweed in the town of 
Hooksett 

o The Natural Heritage Inventory site for sweet goldenrod, Southern New England dry 
oak/pine forest on sandy/gravelly soils in the town of Hooksett 

o The Natural Heritage Inventory site for wild lupine in the town of Hooksett 
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o approximately 5 acres of potential bald eagle roosting habitat in town of Hooksett, 
which includes a Natural Heritage Inventory site for the noctuid moth, the barrens 
xylotype, the northern blazing star, and New England pitch pine/scrub oak barrens 

o the Natural Heritage Inventory site for golden-heather in the town of Hooksett 

o approximately 12 acres of potential bald eagle roosting habitat in the town of 
Hooksett 

o the Natural Heritage Inventory site for Southern New England lake sediment/river 
terrace forest in the town of Hooksett  

o the Natural Heritage Inventory site for Southern New England lake sediment/river 
terrace forest in the town of Hooksett  

 The bald eagle was removed from the ESA list on June 28, 2007. However, bald eagles 
remain federally protected under the Bald and Golden Eagle Protection Act of 1940 and 
the Migratory Bird Treaty Act. Given the recovery of bald eagle populations in NH and 
the delisting, PSNH obtained agency support to amend the SMP to suspend further 
monitoring for bald eagles at the project, but to retain the habitat protection components 
of the SMP. The request to amend the SMP was filed with FERC on January 18, 201945, 
which was approved by FERC on February 6, 201946. 

 Per request through the Natural Heritage Bureau (NHB) Datacheck Tool on January 3, 
2019, CRPNH requested that the NHB verify the list of possible rare, threatened, and 
endangered species and determined that if the Project continued to operate is not 
expected to negatively affect listed species located in the vicinity of the Project.  

 On January 24, 2019, additional information was sent to NHB and NHFG including 
project description, project operations, and when the dam was constructed (Appendix E).  

 On January 29, 2019, NHB email explains that a S1 ranked natural community, two plant 
species, one historical plant species occur near the project (Table 3).  

 No S1 ranked aquatic species were identified by NHB. 

 

TABLE 3 NHB COMMUNITIES AND SPECIES THAT ARE KNOWN TO OCCUR OR HAVE 

HISTORICALLY OCCURRED IN OR NEAR THE PROJECT  

COMMUNITY/SPECIES OCCURRENCE  DETERMINATION  
Acidic riverside seep Found just north of the 

project area, at the base of the 
Garvins Falls dam. This is an 
S1 ranked natural community 
and there are only 4 
documented exemplary 
occurrences in the state. It is 
found on the shoreline of the 
Merrimack River.

Unless the Hooksett dam 
causes prolonged flooding at 
this site, it is unlikely that its 
continued operation would 
threaten this occurrence. 

                                                 
45 https://elibrary-backup.ferc.gov/idmws/common/opennat.asp?fileID=15142880 
46 https://elibrary-backup.ferc.gov/idmws/common/opennat.asp?fileID=15157198 
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COMMUNITY/SPECIES OCCURRENCE  DETERMINATION  
Golden heather (Hudsonia 
ericoides) 

Record of occurring on an 
island within the river 

This is an upland plant and is 
unlikely to me impacted by 
project operations. 

Houghton's umbrella sedge 
(Cyperus houghtonii) 

A historical record for under 
existing power lines 

This occurrence would be 
unlikely to be impacted by 
the dam as it is found in an 
upland habitat. 

Incurved umbrella sedge 
(Cyperus squarrosus) 

Occurs on a sand bar in the 
Merrimack River, in a 
“shallowly inundated” area. 

If the dam artificially 
impounds the Merrimack 
River for prolonged periods, 
then it could have an impact 
on the habitat for this species.

 
 

 Based on an official USFWS Species List populated on February 4, 2019, (Appendix D), 
northern long-eared bat (Myotis septentrionalis) and the small whorled pogonia (Isotria 
medeoloides) may occur in the Project Area.  

It is unlikely that the northern long-eared bat would the Project area for breeding and 
hibernating due to the urbanized development located around the Project. However, the 
species could use the area for feeding and transit place. 

The small whorled pogonia occurs on upland sites in mixed-deciduous or mixed 
deciduous/coniferous forests that are generally in second- or third-growth successional 
stages. Characteristics common to most I. medeoloides sites include sparse to moderate 
ground cover in the species’ microhabitat, a relatively open understory canopy, and 
proximity to features that create long-persisting breaks in the forest canopy. Soils at most 
sites are highly acidic and nutrient poor, with moderately high soil moisture values. Light 
availability could be a limiting factor for this species47. Because the Project is located in a 
lake/riverine area it is very unlikely that the species would occur at the project.  

 
 

                                                 
47 https://ecos.fws.gov/docs/recovery_plan/921113b.pdf 
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3.13 CULTURAL AND HISTORIC RESOURCES STANDARDS: ALL ZOES 

CRITERION STANDARD  INSTRUCTIONS 
G 2 Approved Plan:  

 Provide documentation of all approved state, provincial, 
federal, and recognized tribal plans for the protection, 
enhancement, and mitigation of impacts to cultural and historic 
resources affected by the facility. 

 Document that the facility is in compliance with all such plans.
 
 

 The licensee shall implement the “Programmatic Agreement Among the Federal Energy 
Regulatory Commission and the New Hampshire State Historic Preservation Officer for 
Managing Historic Properties That May Be Affected By Issuing a License to Public 
Service of New Hampshire For the Continued Operation of the Merrimack River 
Hydroelectric Project In Merrimack and Hillsborough Counties, New Hampshire (FERC 
Project No. 1893)” executed on May 16, 200648, including but not limited to the Historic 
Properties Management Plan (HPMP) for the project. Pursuant to the requirements of 
this Programmatic Agreement, the licensee shall file, for Commission approval, a HPMP 
within one year of issuance of this order. 

 HPMP was submitted on May 19, 2008 and approved by FERC on January 27, 2009. 49 

Annual Historical Reports: 
 

SUBMITTED 
06/17/201050

03/27/201251

03/21/201352

03/07/201453

03/25/201554

03/04/201655

03/29/201756

04/03/201857

 
 
 

                                                 
48 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=11027973 
49 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=11914905 
50 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=12369133 
51 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=12927234 
52 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=13210308 
53 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=13478129 
54 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=13814115 
55 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=14162915 
56 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=14537129 
57 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=14861319 
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3.14 RECREATIONAL RESOURCES STANDARDS: ALL ZOES 

 
 

 License article 408, requires a recreation plan. The plan was prepared in consultation 
with the NHDFG, NHDES, Appalachian Mountain Club, American Whitewater, New 
England FLOW, the New Hampshire Rivers Council, and the Concerned Citizens of 
BOW. 

 On February 14, 200858, the Recreation Plan was submitted. FERC modified and 
approved the plan on June 9, 200859.  

 Recreation facilities at the project include a canoe take-out portage facility at Hooksett 
dam in the impoundment ZOE.  

 Recreation FORM 80 Reports 

o March 16, 201560 

 

                                                 
58 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=11593437 
59 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=11710117 
60 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=13801790 

CRITERION STANDARD  INSTRUCTIONS 
H 2 Agency Recommendation: 

 Document any comprehensive resource agency 
recommendations and enforceable recreation plan that is in 
place for recreational access or accommodations. 

  Document that the facility is in compliance with all such 
recommendations and plans.
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4.0 CONTACTS FORMS 

1. All applications for LIHI Certification must include complete contact information to be 
reviewed. 

Project Owner: 
Name and Title Todd, Wynn; CEO Portfolio Companies
Company Hull Street Energy
Phone 301-664-7701 
Email Address twynn@hullstreetenergy.com
Mailing 
Address 

4920 Elm Street, Suite 205 
Bethesda, MD 20814

Consulting Firm / Agent for LIHI Program (if different from above): 
Name and Title Andy Qua 
Company Kleinschmidt Associates
Phone 207-416-1246 
Email Address Andy.Qua@kleinschmidtgroup.com
Mailing 
Address 

141 Main Street 
P.O. Box 650  
Pittsfield, Maine  04967

Compliance Contact (responsible for LIHI Program requirements): 
Name and Title Curtis R. Mooney; Manager, Regulatory Affairs
Company Central Rivers Power
Phone (603)744-0846 
Email Address cmooney@centralriverspower.com
Mailing 
Address 

59 Ayers Island Road 
Bristol, NH  03222

Party responsible for accounts payable: 
Name and Title Ryan McQueeney; CFO, Portfolio Companies 
Company Hull Street Energy, LLC
Phone (301)664-7702 
Email Address accounting@centralriverspower.com
Mailing 
Address 

4920 Elm Street, Suite 205 
Bethesda, MD  20814
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2. Applicant must identify the most current and relevant state, federal, provincial, and 
tribal resource agency contacts (copy and repeat the following table as needed). 

Agency Contact (Check area of responsibility: Flows_X_, Water Quality __, Fish/Wildlife Resources 
_X_, Watersheds _X_, T/E Spp. __, Cultural/Historic Resources __, Recreation _ _): 
Agency Name United States Fish and Wildlife Service (USFWS)
Name and Title  Julianne Rosset; Fish & Wildlife Biologist
Phone 603-227-6436 
Email address julianne_rosset@fws.gov
Mailing Address USFWS New England Field Office 

70 Commercial Street, Suite 300 
Concord, NH  03301

Agency Contact (Check area of responsibility: Flows_X_, Water Quality _X_, Fish/Wildlife Resources 
__, Watersheds _X_, T/E Spp. __, Cultural/Historic Resources __, Recreation _ _): 
Agency Name New Hampshire Department of Environmental Services (NHDES) 
Name and Title  Gregg Comstock, P.E.; Supervisor, Water Quality Planning Section 
Phone 603-271-2983 
Email address gregg.comstock@des.nh.gov
Mailing Address NH Department of Environmental Services 

29 Hazen Drive, P.O. Box 95 
Concord, NH  03302-0095

 
Agency Contact (Check area of responsibility: Flows_X_, Water Quality _X_, Fish/Wildlife Resources 
X__, Watersheds __, T/E Spp. _X_, Cultural/Historic Resources _ _, Recreation _X_): 
Agency Name New Hampshire Fish and Game Department (NHFGD)
Name and Title  Carol Henderson; Environmental Review Coordinator
Phone 603-271-1138 
Email address Carol.Henderson@wildlife.nh.gov
Mailing Address New Hampshire Fish and Game Department 

11 Hazen Drive 
Concord, NH  03301

 
Agency Contact (Check area of responsibility: Flows__, Water Quality __, Fish/Wildlife Resources _ 
_, Watersheds __, T/E Spp. _ _, Cultural/Historic Resources _X_, Recreation __): 
Agency Name New Hampshire Division of Historical Resources
Name and Title  Nadine Miller; Deputy State Historic Preservation Officer
Phone 603-271-6628 
Email address Nadine.Miller@dcr.nh.gov
Mailing Address NH Division of Historical Resources 

19 Pillsbury Street – 2nd Floor 
Concord, NH  03301-3570

 
Agency Contact (Check area of responsibility: Flows_X_, Water Quality __, Fish/Wildlife Resources _ 
_, Watersheds __, T/E Spp. __, Cultural/Historic Resources __, Recreation __): 
Agency Name Federal Energy Regulatory Commission
Name and Title  John Spain; Regional Engineer
Phone 212-273-5900 
Email address John.Spain@ferc.gov
Mailing Address 19West 34th Street 

Suite 400 
New York, NY  1001-3006
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PROJECT ZOE, DRAWINGS, AND PHOTOS 
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FIGURE 5 PROJECT BOUNDARY  
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FIGURE 6 GEOGRAPHIC OVERVIEW OF PROJECT LOCATION 

Hooksett Development 
FERC No. 1893 
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FIGURE 7 ZONES OF EFFECT 
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PHOTO 7 HOOKSETT SPILLWAY WITH 64 CFS 
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PHOTO 8 HOOKSETT BYPASSED REACH  
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PHOTO 9 HOOKSETT BYPASSED REACH LOOKING DOWNSTREAM TOWARD POWERHOUSE 
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PHOTO 10 WESTERN BYPASS WITH BYPASS FLOWS 
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PHOTO 11 HOOKSETT GENERATOR  
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PHOTO 12 HOOKSETT FISH PASSAGE GATE 
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PHOTO 13 POSITIVE RESTRAINT SYSTEM 
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PHOTO 14 PORTAGE TAKEOUT 
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PHOTO 15 PORTAGE PUT-IN 
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FACILITY AREA AND RIVER BASIN 
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PHOTO 16 OVERVIEW OF HOOKSETT PROJECT 

 

Powerhouse 

Substation Hooksett Dam Power Canal  

Downstream Fish Passage 
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FIGURE 8 MERRIMACK RIVER BASIN61  

 
                                                 
61 https://www.merrimack.org/web/map-of-merrimack-watershed/  

https://www.merrimack.org/web/map-of-merrimack-watershed/
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FIGURE 9 DAMS ON THE MERRIMACK RIVER 
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APPENDIX C 
 

WATER QUALITY CERTIFICATION 
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APPENDIX A 

 

Conditions filed by the New Hampshire Department of Environmental 

Services on May 10, 2005, pursuant to section 401 of the Clean Water Act, 

for the new license for Project No. 1893 

 
E-1.  A copy of this modified 401 Certification shall be posted within each of the 
Project powerhouses within seven days of issuance of the new Commission license. 
 
E-2.  The Applicant shall allow the Department to inspect the Project at any time to 
monitor compliance with the conditions of this modified 401 Certification. 
 
E-3.  The Applicant acknowledges a Total Maximum Daily Load (TMDL) study will 
occur in the Merrimack River that will include segments of the Merrimack River within 
the Project boundary. The issuance of this modified 401 Certification shall not affect or 
change the obligation of the Applicant to participate in any TMDL study and to comply 
with any TMDL requirement. Participation may include, but is not limited to, assistance 
with monitoring or dam operation to facilitate development of the TMDL. The Applicant 
may be asked to consult with the Department during the development of the TMDL and 
to comply with all applicable provisions of any final TMDL. 
 
E-4.  The Applicant shall provide minimum flow releases in Project tailwaters, as 
follows, for the protection of aquatic life until such time that the Project is operated in 
run-of-fiver mode in accordance with the approved operations plan described in section 
E-7 of this certification. 
 
a. Garvins Falls: 719 cfs or inflow, whichever is lower; 
b. Hooksett: 819 cfs or inflow, whichever is lower; and 
c. Amoskeag: 833 cfs or inflow, whichever is lower. 
 
E-5.  Unless otherwise permitted in the approved operations plan, and upon 
implementation of the approved operations plan as described In section E-7 of this 
modified 401 Certification, the Applicant shall, at all times, provide minimum flow 
releases In Project bypass reaches for the protection of aquatic life, as follows: 
 
a. Garvins Falls: 55 cfs in the mainstem bypass and 23 cfs in the downstream 
fish bypass channel; 
b. Hooksett: 64 cfs; and 
c. Amoskeag: In accordance with Table 1. 
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Table 1.  Minimum river flow releases in the Amoskeag bypass for the 
Merrimack River Hydroelectric Project, FERC No. 1893. 
        West Channels 

 
 

Description East 
Channel 

Riffle 
15 

Riffle 
16 

Total Bypass 
Total 

Apr. 1 – 
June 30 and 
Sept. 15 – 
Oct. 31 

280 cfs from 
eastern spillway 
 
149 cfs from 2.0 
ft. opening in 
the fish bypass 
gate (crest-gate) 
 
Total 

249 
 
 
 
 
 
 
 
249 

5 
 
 
125 
 
 
 
 
130 

26 
 
 
24 
 
 
 
 
50 

31 
 
 
149 
 
 
 
 
180 

 
 
 
429 

July 1 – 
Sept. 14 and 
Nov. 1 – 
Mar. 31 

 
280 cfs from 
eastern spillway 

 
 
249 

 
 
5 

 
 
26 

 
 
31 

 
 
280 

 
 
E-6.  The Applicant shall evaluate the ability of the developments to maintain constant 
water surface elevations and/or constant downstream flows during times of daily power 
generation. The evaluation shall include, but not be limited to, a run-of-river scenario 
where water levels fluctuations in Project impoundments do not exceed 0.25 feet. Unless 
otherwise approved by the Department, the Applicant shall complete the evaluation by 
September 30, 2005, and submit a report containing the results of the evaluation to the 
Department by October 31, 2005.  The results of the evaluation shall be used to develop 
the run-of-river operations plan described In E-7 of this modified 401 Certification. 
 
E-7.  The Applicant shall operate the Project in run-of-river mode, as follows: 

 
a.  The Applicant shall develop an operations plan that shall 

 
i.  Define, in detail, run-of-river operations, including, but not limited 

 to, provisions for the maintenance of constant water levels in the 
impoundments and/or constant river flows downstream from  Project dams;  
 
ii.  Provide compliance monitoring, including reservoir levels, outflow, and 
if necessary, inflow, at the Garvins Falls, Hooksett, and Amoskeag 
developments unless otherwise approved by the Department; 
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iii.  Describe the spillway and downstream fish bypass configurations, 
including design drawings, used to maintain the minimum flows in the 
bypass reaches described in Condition E-5 of this modified 
401Certification; 
 
iv.  Describe contingency procedures to maintain minimum flows in  the 

bypass reaches or tailraces during periods of failures of the  spillway flashboards 
or fish bypass configurations (e.g., obstructions)  or emergency shutdowns; 

 
v.  Identify spillway and downstream fish passage facility 

 configurations at the Amoskeag dam for distributing water to the east 
 and west channels of the Amoskeag bypass reach; 

 
vi.  Describe how the tailrace and bypass channel flows will be impacted 
when inflows are less than the sum of the permitted minimum tailrace and 
bypass channel flows described in section E-4 and E-5 of this modified 401 
Certification; and 
 
vii.  Provide a design and implementation schedule for all activities 
included in the operations plan. 

 
b.  The Applicant shall develop the operations plan in consultation with the 
Department, New Hampshire Fish and Game Department (NH F&G), U.S. Fish 
and Wildlife Service (USFWS), and U.S. Environmental Protection Agency 
(USEPA).  The operations plan shall be submitted to the Department for review 
and approval by December 31, 2005, unless otherwise approved by the 
Department. 
 
c.  The Applicant shall implement the operations plan, excluding the  construction 

of a new minimum river flow release structure, as soon as  possible, but not later than 
90 days after issuance of the new Commission  license for the Project, unless otherwise 
approved by the Department. The  construction and operation of a new minimum river 
flow release structure shall be completed no later than December 31, 2006. Any proposed 
modifications to the approved operations plan shall be submitted to the Department for 
review and approval.  Proposed modifications shall not be  implemented until after 
approval by the Department. 

d.  The Applicant shall notify the Department not more than 24 hours after any 
substantial deviation from the approved operations plan and shall maintain a log of 
deviations, which shall be submitted annually to the Department not later than 
December 31 of each year. 
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e.  Exceptions to run-of-river operations may be granted by the Department, 
 as necessary, in consultation with the Applicant, USFWS, NH F&G, and 
 USEPA for reasons including, but not limited to, flashboard failure and 
 reinstallation and the installation of new minimum flow release structures. 
 
E-8.  The Applicant shall enhance upstream and downstream fish passage at the 
Amoskeag, Hooksett, and Garvins Falls developments according to the prescriptions 
defined in A Comprehensive Plan for the Provision of Anadromous Fish Passage 

Measures and Facilities at PSNH's Merrimack-Pemigewassett River Hydroelectric 

Dams, FERC Project Nos. 1893, 2456, and 2457 (Comprehensive Plan) published in 
1986. The Applicant shall maintain the agreements established under the Comprehensive 
Plan, including, but not limited to, the construction of upstream fish passage at the 
Hooksett development after the fifth year following the annual passage of 15,000 
American shad at the Amoskeag development, and the construction of upstream passage 
facilities at the Garvins Falls development after the fifth year following the annual 
passage of 15,000 American shad at the Hooksett development. The Applicant shall also 
conduct studies, as necessary, to determine the effectiveness of the downstream passage 
facilities at the Garvins Falls, Hooksett, and Amoskeag developments relative to Atlantic 
salmon smolts, American shad, and alewife. After the fourth year following the annual 
passage of 15,000 American shad at either the Amoskeag or Hooksett development, the 
Applicant shall submit annual status reports to the Department by December 31 regarding 
the design, construction, and anticipated completion date of fish passage facilities. 
 
E-9.  The Applicant shall operate and maintain the Project consistent with the conditions 
of this modified 401 Certification. 

 
 a. The manner in which the Project is operated shall not contribute to 
 violations of NH surface water quality standards. If it is determined that the 
 manner of project operation contributes to violations of surface water 
 quality standards, additional conditions may be imposed or conditions 
 amended by the Department, when authorized by law and after notice and 
 opportunity for hearing. 
 
 
 

b. The Applicant shall consult with the Department regarding any proposed 
modifications to the Project or its operation that may not be in accordance with 
this modified 401 Certification to determine whether this modified 
401Certification requires amendment or if a new 401 Certification is required for 
the Project.  Any amendment of this modified 401 Certification or the issuance of 
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a new 401 Certification, determined appropriate by the Department, shall be 
required prior to the implementation of any modifications to the Project. 

 
E-10.  The conditions of this modified 401 Water Quality Certification may be amended 
and additional terms and conditions added as necessary to ensure compliance with NH 
surface water quality standards, when authorized by law, and after notice and opportunity 
for hearing. 
 
E-11.The Department may, at any time, request from the Commission the reopening 
of the license to consider modifications to the license as necessary to ensure compliance 
with NH surface water quality standards. 
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APPENDIX B 

 

Prescriptions filed by the U.S. Department of the Interior, Fish and Wildlife 

Service,  on December 26, 2006, pursuant to section 18 of the FPA, for the 

new license for Project No. 1893 

 
10.   Prescription for Fishways 

 
Pursuant to section 18 of the Federal Power Act, as amended, the Secretary of the 
Department of the Interior, as delegated to the Service, exercises his authority to 
prescribe the construction, operation and maintenance of such fishways as deemed 
necessary. 
 
10.1  General Prescriptions for the Merrimack River Projects 

 
To ensure the immediate and timely contribution of the fishways to the ongoing and 
planned anadromous and catadromous fish restoration and enhancement program in the 
Merrimack River, the following are included and shall be incorporated by the Licensee to 
ensure the effectiveness of the fishways pursuant to section 1701(b) of the 1992 National 
Energy Policy Act (Pub. L. 102-486, Title XVII, 106 Stat. 3008), and the Energy Policy 
Act of 2005 (Pub. L. 109-58) 
 
a. Fishways shall be constructed, operated, and maintained to provide safe, timely and 
effective passage for Atlantic salmon, American shad, blueback herring, alewife and 
American eels at the licensee’s expense. 
 
b. Design populations 
The total number of returning fish reaching the project during the term of the new license 
will depend on a number of factors, including overall stock recruitment of fish 
populations undergoing restoration. Overall fishway efficiency and cumulative losses of 
fish attempting to use upstream and downstream fish passage facilities also will affect the 
total potential restored run of shad, river herring, salmon and eels. 
 
(1)  Shad and river herring: 
The Merrimack River Basin includes over 430,000 100 yard units of habitat for American 
shad (USFWS 1982) or about 9,000 acres of habitat. This habitat has the potential to 
support a shad population approaching 1 million shad and 2.5 million river herring. Of 
this, 44% of the habitat is upstream from the project, yielding substantial returns of fish 
upstream from the project. However, reaching this population size would depend on at 
sea conditions for growth and survival, ocean harvest, effective fish passage facilities at 
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all dams and normal river flows during the passage season. 
 
As restoration potential is realized, passage facilities at project dams would need to pass 
substantial numbers of fish. However, a more immediate need is to provide shad and 
herring access to currently unavailable habitat. Therefore, while the prescribed facilities 
will pass significant numbers of shad and herring, expansion of these facilities may be 
needed in the future if prescribed facilities cannot pass all returning fish as full restoration 
potential is realized. 
 
(2)  Atlantic salmon: 
Adult Atlantic salmon returning to the Merrimack River are all trapped at the Lawrence 
Dam fishway and either transported to the Nashua National Fish Hatchery for spawning 
and egg collection or are transported to the Pemigewassett River for natural spawning. 
Therefore, only in very rare instances are adult salmon expected to reach the project 
dams. Regardless, even if salmon were permitted to freely migrate upstream, runs of 
salmon will not be large enough to affect the design of fishways at any of the project 
dams. The more numerous species (shad and river herring) typically determine the kind 
of fish passage that should be built at a hydroelectric project. 
 
(3)  American eel: 
American eels are currently present in the area occupied by the three project 
developments, although problems with upstream migration past the downstream dams 
and the lack of upstream passage at the project dams restrict the numbers of eels in the 
project area or areas upstream from the project. While the Department does not have a 
precise estimate of the numbers of eels that would be expected to use fish passage at the 
project developments, upstream and downstream passage would enhance the eel stocks 
and help achieve overall management goals. In addition, upstream passage needs for eels 
differ from those of salmon, shad, and river herring. Separate upstream eel fishways 
typically are installed at barriers in addition to those that are provided for anadromous 
fish. 
 
(4)  Other species: 
Fish passage facilities provided at the project dams would also be used by white sucker, 
trout, and other riverine species. The numbers of riverine fish using the fishways are, 
however, likely to be small, relative to anadromous and catadromous species. 
 
c. Upstream fishways at Amoskeag shall be operational during the designated migration 
period at river flows up to 19,400 cfs as measured at the USGS gage at Goffs Falls 
(#01092000).  Fishways at Hooksett and Garvins Falls shall be operational at river flows 
of up to 19,000 and 17,000 cfs respectively, based on the Goffs Falls gage prorated as 
appropriate for drainage area differences between the gage location and these dams. 
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Downstream fishways shall be operated during the designated migration periods 
whenever turbines are operated at the three project developments. 
 
d. Scheduling 
The timing of installation of upstream fish passage at Hooksett and Garvins Falls will be 
based upon the growth of migratory and riverine fish populations in the Merrimack River. 
American eels are currently present in the river, and would benefit from the immediate 
implementation of safe, timely, and effective upstream and downstream eel fishways. The 
Commission’s EA also recommends permanent upstream eel fishways at all three 
developments. 
 
A fishway must be installed at Hooksett Dam within three years after 9,500 shad or 
22,500 river herring pass Amoskeag. A fishway at Garvins Falls must be installed within 
three years after passage of 9,800 shad or 23,200 river herring at Hooksett Dam, or 
passage of 19,300 shad or 45,800 herring at Amoskeag Dam if the Hooksett fishway 
design does not permit counting of fish. 
 
Installation of eelways now at all three dams would be a benefit to the species. However, 
proper eelway construction at the Amoskeag spillway and at Garvins Falls will require 
some initial study to assess proper eelway location. At all three dams, assessment of 
eelway location and design using interim eelways will also be needed prior to permanent 
eelway installation. Interim eelways shall be fully operational at Hooksett during the 
second spring/summer period after licensing, and at the Amoskeag spillway and at 
Garvins Falls within three spring/summer periods after license issuance. Following 
assessment and design, permanent eelways shall be installed and operational by the 
spring/summer of 2012. 
 
e. The timely installation of the prescribed fishway structures, facilities, or devices is a 
measure directly related to those structures, facilities, or devices and is necessary to 
ensure the effectiveness of such structures, facilities, or devices. Therefore, the 
Department’s Prescription includes the express requirement that the licensee (1) notify, 
and (2) obtain approval from the Service for any extensions of time to comply with the 
provisions included in the Department’s Prescriptions for fishways. 
 
 
 
f. Timing of Seasonal Fishway Operations: 
 
Fishways shall be maintained and operated, at the licensee’s expense, to maximize fish 
passage effectiveness throughout the upstream and downstream migration periods for 
American shad, river herring, American eel and white sucker: 
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Upstream passage: April 1 to July 15 -- All species except American eel 
April 1 to Nov. 15 -- American eel 

Downstream passage: April to June 15 -- Atlantic salmon  
June 1 to July 15 -- Spent adults of all species 
Sept. 15 to Nov. 15 -- Adult eel, juvenile shad & herring 

 
Upon mutual agreement, the Licensee and the Service may modify the above schedules in 
the event that upstream or downstream passage of fish has not yet begun, migration has 
substantially declined, or operating conditions (i.e. high flows, drought) or other 
conditions make continued operation of the fishways unnecessary or inappropriate under 
the circumstances. If monitoring indicates that these dates should be permanently 
adjusted, the Service shall use its reservation of authority to modify the operating 
schedule. 
 
g. The licensee shall keep the fishways in proper order and shall keep fishway areas clear 
of trash, logs, and material that would hinder passage. Anticipated maintenance shall be 
performed sufficiently before a migratory period such that fishways can be tested and 
inspected, and will operate effectively prior to and during the migratory periods. 
 
h. Evaluation of Fish Passage Facilities 
The licensee shall develop plans for and conduct fishway effectiveness evaluations on all 
prescribed fish passage, in consultation with the Service and other fishery agencies. For 
each fishway to be constructed, the plans for fishway effectiveness evaluations shall be 
submitted to the Service for final review and approval simultaneously with the 
construction plans and schedule for each fishway. Each plan shall include proposed 
evaluation methods, and schedules for conducting the study and providing the results to 
the Service and the Commission. If the Service and the licensee cannot agree on the 
evaluation plan, the licensee shall submit the proposed plan to the Commission for 
approval, including all comments received from the Service. 
 
i. The licensee shall provide personnel of the Service, and other Service-designated 
representatives, access to the project site and to pertinent project records for the purpose 
of inspecting the fishways to determine compliance with the fishway Prescriptions. 
j. The licensee shall develop in consultation with and submit for approval by the Service, 
all functional and final design plans, construction schedules, and any hydraulic model 
studies for the fishways or modifications to existing fishways described herein. 
 
10.2  Specific Prescriptions for the Merrimack River Projects 

 
10.2.1  Amoskeag 
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a. The licensee shall operate the existing tailrace pool-and-weir fish ladder 
according to the upstream passage operation schedule (Section 10.1 f).  
As noted in Section 10.1 f, exact operation dates in any given year can be adjusted 
depending on the timing of fish migrations in that year. 
 
b. The licensee shall operate the existing downstream fish bypass facility according to the 
passage operation schedule (Section 10.1 f). 
 
c. The licensee shall evaluate the effectiveness of the existing upstream tailrace fishway 
in passing American shad and river herring that reach the project. Within six (6) months 
from the date of issuance of the license, the licensee shall submit to the Service for 
review and approval, a proposed evaluation plan and a schedule for the evaluation. The 
plan shall include proposed methods of capture, tagging and monitoring fish, and 
provisions for filing results with the Service. Upon approval by the Service, the licensee 
shall submit the plan to the Commission for approval. 
The licensee shall conduct the evaluation and file the results with the Service according 
to the approved schedule. Following review of the results of the evaluation and 
consultation between the licensee and the Service, any modifications to the fishways or 
additional evaluations shall be submitted for review and approval by the Service and 
subsequently filed with the Commission for approval. If agreement cannot be reached 
between the Service and the licensee concerning any modifications to the fishways or 
additional evaluations, the Service may require modifications to the fishway and/or 
additional evaluations pursuant to FPA § 18, or submit the matter to the Commission for 
approval. 
 
d. The licensee shall evaluate the effectiveness of the existing downstream passage 
facility for passing American shad, river herring and American eels. Within six (6) 
months from the date of issuance of the license, the licensee shall submit to the Service 
for review and approval, a proposed evaluation plan and a schedule for the evaluation. 
The plan shall include proposed methods of capture, tagging and monitoring fish, and 
provisions for filing results with the Service. Upon approval by the Service, the licensee 
shall submit the plan to the Commission for approval. 
The licensee shall conduct the evaluation and file the results with the Service according 
to the approved schedule. Following review of the results of the evaluation and 
consultation, any modifications or additional evaluations shall be submitted for review 
and approval by the Service and subsequently filed with the Commission for approval. If 
agreement cannot be reached between the Service and the licensee concerning any 
modifications or additional evaluations, the Service may require modifications to the 
fishway and/or additional evaluations pursuant to FPA § 18, or submit the matter to the 
Commission for approval. 
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e. Within 24 months from the date of issuance of the license, the licensee shall, after 
consultation with the Service on eel fishway design and evaluation, submit to the Service 
for review and approval: 1) design plans for an interim spillway eel fishway and a 
schedule for its installation; and 2) a proposed evaluation plan and a schedule for the 
evaluation(s) of the interim eel fishways (i.e., the existing tailrace facility and the new 
spillway facility). The evaluation plan shall include proposed methods of capture, tagging 
and monitoring fish, and provisions for filing results with the Service. Upon approval by 
the Service, the licensee shall submit the plans to the Commission for approval. The 
licensee shall install the eel fishway and conduct the evaluation(s) and file the results 
with the Service and the Commission according to the approved schedule. 
 
f. Within 120 days after the date of submission of the evaluation results for the interim 
eel fishways to the Commission, the licensee shall, after consultation with the Service on 
eel fishway design, submit to the Service for review and approval, plans for permanent 
eel fishway(s) and a schedule for completion of installation of the permanent eel 
fishway(s) by the 2012 spring/summer passage season. The number, design and siting of 
permanent eel fishway(s) will be based on the interim eel fishway evaluations and will be 
developed in consultation with and approved by the Service. Upon approval by the 
Service, the licensee shall submit the plan to the Commission for approval. The eel 
fishway(s) shall be installed according to the approved schedule. 
 
10.2.2  Hooksett 

 
a. The licensee shall operate the existing downstream fish bypass facility according to the 
passage operation schedule. (Section 10.1 f) 
 
b. The license shall install upstream passage facilities for anadromous fish at the Hooksett 
Dam, to be operational within three years after passage of either 9,500 or more shad or 
22,500 or more river herring in any given year at the Amoskeag development. Within one 
(1) year after passage of the trigger number of fish at Amoskeag, the licensee shall file 
design drawings and a construction schedule for the fishway with the Service and obtain 
approval of the Service for any such fish passage design drawings and construction 
schedule. Upon approval by the Service, the licensee shall submit the plan to the 
Commission for approval. 
The permanent upstream passage facilities shall consist of(l) a 4-foot-wide Denil fishway 
on the west side of the project spillway, including a counting facility and measures for the 
provision of the necessary attraction water; or (2) an alternative design approved by the 
Service. 
 
c. Within nine (9) months from the date of issuance of the license, the licensee shall, after 
consultation with the Service on eel fishway design and evaluation, submit to the Service 
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for review and approval: 1) design plans for an interim eel fishway and a schedule 
for its installation; and 2) a proposed evaluation plan and a schedule for the evaluation of 
the interim eel fishway(s). The evaluation plan shall include proposed methods of 
capture, tagging and monitoring fish, and provisions for filing results with the Service. 
Upon approval by the Service, the licensee shall submit the plans to the Commission for 
approval. The licensee shall install the eel fishway and conduct the evaluation(s) and file 
the results with the Service and the Commission according to the approved schedule. 
 
d. Within 120 days after the date of submission of the evaluation results for the interim 
eel fishways to the Commission, the licensee shall, after consultation with the Service on 
eel fishway design, submit to the Service for review and approval, plans for permanent 
eel fishway(s) and a schedule for completion of installation by the 2012 spring/summer 
passage season. The number, design and siting of permanent eel fishway(s) will be based 
on the interim eel fishway evaluations and will be developed in consultation with and 
approved by the Service. Upon approval by the Service, the licensee shall submit the plan 
to the Commission for approval. The eel fishway(s) shall be installed according to the 
approved schedule. 
 
e. The licensee shall evaluate the effectiveness of the existing downstream passage 
facility for passing American shad, river herring and American eels. Within six (6) 
months from the date of issuance of the license, the licensee shall submit to the Service 
for review and approval, a proposed evaluation plan and a schedule for the evaluation. 
The plan shall include proposed methods of capture, tagging and monitoring fish, and 
provisions for filing results with the Service. Upon approval by the Service, the licensee 
shall submit the plan to the Commission for approval. 
The licensee shall conduct the evaluation and file the results with the Service according 
to the approved schedule. Following review of the results of the evaluation and 
consultation, any modifications or additional evaluations shall be submitted for review 
and approval by the Service and subsequently filed with the Commission for approval. If 
agreement cannot be reached between the Service and the licensee concerning any 
modifications or additional evaluations, the Service may require modifications to the 
fishway and/or additional evaluations pursuant to FPA § 18, or submit the matter to the 
Commission for approval. 
 
10.2.3  Garvins Falls 

 
a. The licensee shall operate the existing downstream fish bypass facility according to the 
passage operation schedule (Section 10.1 f) . 
 
b. The license shall install upstream passage facilities at the Garvins Falls Dam for 
anadromous fish, to be operational within three years after the trigger number of fish is 
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reached. The trigger number shall be: 
(1) passage of either 9,800 American shad or 23,200 river herring at the Hooksett 
development; 
(2) if fish passage has been constructed at the Hooksett Development without a fish 
counting facility, passage of either 19,300 American shad or 45,800 river herring at the 
Amoskeag Development. 
 
Within one (1) year after passage of the trigger number of fish, the licensee shall file 
design drawings and a construction schedule for the fishway with the Service and obtain 
approval of the Service for any such fish passage design drawings and construction 
schedule. Upon approval by the Service, the licensee shall submit the plan to the 
Commission for approval. 
 
The upstream fishway at the Garvins Falls development shall consist of either (1) an 
upstream fish lift located adjacent to the discharge of the older, river-side powerhouse, 
with an exit flume to convey fish to the headpond as depicted in Conceptual Design 
Drawings 19 through 24; or (2) an alternative design and/or location approved by the 
Service. 
 
c. The licensee shall evaluate the effectiveness of the existing downstream passage 
facility for passing American shad, river herring and American eels. Within six (6) 
months from the date of issuance of the license, the licensee shall submit to the Service 
for review and approval, a proposed evaluation plan and a schedule for the evaluation. 
The plan shall include proposed methods of capture, tagging and monitoring fish, and 
provisions for filing results with the Service. Upon approval by the Service, the licensee 
shall submit the plan to the Commission for approval. 
The licensee shall conduct the evaluation and file the results with the Service according 
to the approved schedule. Following review of the results of the evaluation and 
consultation, any modifications or additional evaluations shall be submitted for review 
and approval by the Service and subsequently filed with the Commission for approval. If 
agreement cannot be reached between the Service and the licensee concerning any 
modifications or additional evaluations, the Service may require modifications to the 
fishway and/or additional evaluations pursuant to FPA § 18, or submit the matter to the 
Commission for approval. 
 
d. Within 24 months from the date of issuance of the license, the licensee shall, after 
consultation with the Service on eel fishway design and evaluation, submit to the Service 
for review and approval: 1) design plans for an interim eel fishway(s) and a schedule for 
installation; and 2) a proposed evaluation plan and a schedule for the evaluation(s) of the 
interim eel fishway(s). The evaluation plan shall include proposed methods of capture, 
tagging and monitoring fish, and provisions for filing results with the Service. Upon 
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approval by the Service, the licensee shall submit the plans to the Commission for 
approval. The licensee shall install the eel fishway and conduct the evaluation(s) and file 
the results with the Service and the Commission according to the approved schedule. 
 
e. Within 120 days after the date of submission of the evaluation results for the interim 
eel fishways to the Commission, the licensee shall, after consultation with the Service on 
eel fishway design, submit to the Service for review and approval, plans for permanent 
eel fishway(s) and a schedule for completion of installation by the 2012 spring/summer 
passage season. The number, design and siting of permanent eel fishway(s) will be based 
on the interim eel fishway evaluations and will be developed in consultation with and 
approved by the Service. Upon approval by the Service, the licensee shall submit the plan 
to the Commission for approval. The eel fishway(s) shall be installed according to the 
approved schedule.  
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In Reply Refer To: 
FWS/Region 5/ES 

United States Department of the Interior 

FISH A N D  WILDLIFE SERVICE 
300 Weslgate Center Drive 
Hadley, MA 01035-9589 

Z ORIGINAL 2 
.-D 
t ' t  3 

Magalie Roman Salas, Secretary ' ' ~.,;~ 
Federal Energy Regulatory Commission " ~  1 % ~ 3  ~ . ~  ~-' r . ~  --;~ . . 

888 First Street, N.E. -- "" " '2~ ~--L' 

Washington, DC 20426 :- -' - 
• . . o  

Dear Ms. Salas: ~ ~h. 

t O  

Enclosed for filing are eight copies of the Department of the Interior's (Department) Prescription 
for Fishways for the Merrimack River Project (Project). The Administrative Record in support 
of this Prescription for Fishways was flied with the Federal Energy Regulatory Commission 
(FERC) on July 12, 2006. 

We have submitted hard copies of the Modified Prescription for Fishways with the Public 
Service Company of New Hampshire (PSNH). We have also distributed copies to American 
Whitewater Affiliation, which intervened in the Department's proceedings on PSNH's request 
for a Trial Type Hearing and submittal of its Alternative Fishway Prescription. We have 
distributed this cover letter to the remainder on FERC's Service List for the Project. 

An additional copy of this letter is enclosed so that you may file stamp and return it in the 
enclosed self-addressed envelope. If you have any questions, please contact Michael G. 
Thabanlg Assistant Regional Director, Ecological Services, at 413-253-8304, or Alex Hoar, 
Ecological Services, at 413-253-8631. Thank you for your cooperation in filing these 
documents. 

Sincerely, 

Marvin E. Moriarty 
Regional Director 

Enclosures 

co: FERC Service List 
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) 
) 
) 
) 
) 

Merrimaek River Project 
Merrimack River 
Hilbborough and Merrimack 
Counties 
New Hampshire 
FERC No. 1893-042 

UNITED STATES DEPARTMENT OF THE INTERIOR'S 
DECISION DOCUMENT, 

PRESCRIPTION FOR FISHWAYS 
PURSUANT TO SECTION 18 OF THE FEDERAL POWER ACT 

Approved this . ~  day of ~ £ . .  2006. by: 

United States Department of the Interior 
Fish and Wildlife Serviee 

300 We~gate Center Drive 
Hadley, MA 01035-9589 



Jnofflclal FERC-Generated PDF of 20061229-0049 Received by FERC OSEC 12/26/2006 in Docket#: P-1893-042 

T A B L E  O F  C O N T E N T S  

I. 

2. 

. 

. 

5. 

. 

7. 

8. 

9. 

I0. 

Introduction .......................................................................................................................... I 

Resource Description ........................................................................................................... 3 

2. I Historical Fisheries .................................................................................................. 3 

2.2 Current Fisheries ...................................................................................................... 4 

2.2.1 Atlantic Salmon ........................................................................................... 4 

2.2.2 American Shad, Alewife  and Bluehaek Herring .......................................... 5 
2.2.3 American Eel ............................................................................................... 6 
2.2.4 Other Anadromous Species .......................................................................... 8 

Management  Goals .............................................................................................................. 8 
3.1 Published Plans ........................................................................................................ 8 
3.2 Restoration Objectives ............................................................................................. 9 

Statutory Authority ............................................................................................................... 9 

Procedural Background ..................................................................................................... ! 0 
5.1 
5.2 
5.3 
5.4 
5.5 
5.6 

Initial Consultation Document ............................................................................... I 0 
Draft License Applicat ion ...................................................................................... 10 
Additional  Information Requests .......................................................................... 11 
Commiss ion  Notice o f  Applications Ready for Environmental  Analysis  ............. 11 
Appl icant ' s  Response to the Preliminary Fishway Pn~cript ion . . . . . . . . . . . . . . . . . . . . .  11 
Petit ion for TTH and submission of  an AFP ........................................... 12 

Adminis t ra t ive Record ....................................................................................................... ! 2 

Alternat ives Considered ..................................................................................................... 12 

Response to Public Comments  .......................................................................................... 15 

Reservation o f  Authority to Prescribe Fishways ................................................................ ! 5 

Prescription for Fishways ................................................................................................... 15 
10.1 General Prescriptions for the Merrimack River Projects ....................................... 16 
10.2 Specific Prescriptions for the Merrimack River Projects ....................................... 19 

10.2.1 Amoskeag  Development  ............................................................................ 19 
10.2.2 Hooksett  Development  .............................................................................. 23 
10.2.3 Garvins Falls Development  ....................................................................... 26 

ii 



Jnofflclal FERC-Generated PDF of 20061229-0049 Received by FERC OSEC 12/26/2006 in Docket#: P-1893-042 

9 

9 

UNITED STATES DEPARTMENT OF THE INTERIOR'S 
DECISION DOCUMENT, 

PRESCRIPTIONS FOR FISHWAYS 
PURSUANT TO SECTION 18 OF THE FEDERAL POWER ACT 

I. Introduction 

The United States Department of the Interior (Department) hereby submits its Prescription for 
Fishways for the Merrimack River Projectl(Project), pursuant to Section 18 of the Federal Power 
Act, as amended. The Department is submitting this Decision D<~ument to the Federal Energy 
Regulatory Commission. The Department's supporting Administrative Record for this 
prescription was filed with the Commission on July 12, 2006. 

The Department developed its Prescription for Fishways through a review process that included 
consultation among fisheries biologists and fishway engineers from the Department's U.S. Fish 
and Wildlife Service (Service) and the New Hampshire Fish and Game Department (NHFGD), 
as well as the applicant, Public Service of New Hampshire (PSNH), and the American 
Whitewater Affiliation. 

During the development of the Prescription for Fishways for the Project, the procedures for 
prescribing fishways under Section 18 of the Federal Power Act were modified by provisions of 
the Energy Policy Act of 2005 (EPAct). 2 The DeparUnent's Preliminary Fishway Prescription 
(PFP) was submitted under provisions of the Policy for Review of Mandatory Conditions 
Developed by the Departments of the Interior and Commerce in the Context of Hydropower 
Licensing (MCRP). 3 Pursuant to this process, the Depar~ent solicited comments on its PFP and 
would have addressed them in this Prescription for Fishways. The EPAct, however, required the 
Department to develop new regulations and procedures for fishway prescriptions. These 
regulations afford two new rights to participants in any licensing proceeding in which the 
Department exercises its mandatory authority under the Federal Power Act: an opportunity for 
Trial-Type Hearing (TTH) on material issues of disputed fact, and an opportunity to file 
Alternative Fishway Prescriptions (AFP) for consideration by the Department. The TrH offers 
applicants the opportunity to challenge material facts that the Department relied on for its PFP, 
while the AFP provides applicants the opportunity to propose an alternative to the Department's 
PFP. 

I The Merrimack River Project includes the Amoskeag, Hookse~ and Garvins Falls Darns and hydroelectric 
~enerating stations. 

Pub. L. No. 109-58 (2005). 
3 Policy for Review of Mandatory Conditions Developed by the ~ of the Interior and Commerce in the 
Context of Hydropower Licensing. January 18, 200 I. 
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The Department submitted its PFP by letter dated May 13, 2005. PSNH submitted comments on 
the PFP by letter dated July 15, 2005. The Department's regulations, issued November 17, 
2005, allowed participants in ongoing licensing proceedings to avail themselves of their fights 
under the EPAct until December 19, 2005. PSNH timely raised concerns similar to those 
presented in its comments in a petition for a TTH and AFP, filed on December 19, 2005. On 
August 25, 2006, the Service and PSNH signed a Settlement Agreement (SA) resolving the TTH 
dispute and agreeing to terms of this Prescription for Fishways. Subsequently, on August 28, 
2006, PSNH submitted a motion for dismissal of the TrH with the Department's Office of 
Hearings and Appeals and withdrew its AFP. 

As PSNH's July 15, 2005 letter was submitted under the old MCRP process, and ultimately, 
issues of disagreement on the prescription were resolved with the August 25, 2006 Settlement 
Agreement (SA), we will treat the issues raised in that letter as resolved under the same process 
resolving the petition for TTH and the AFP. Accordingly, those comments are not specifically 
addressed herein. No comments were received from any other party. 

This Prescription for Fishways covers the three developments that make up the project: 
Amoskeag, Hooksett and Crarvins Falls, all three of which utilize existing dams and 
powerhouses. All three developments currently operate in a daily store-and-release/peaking 
mode, though the Hooksett development has limited daily storage capacity and therefore largely 
operates in a run-of-river mode. 

The three developments have a combined generating capacity of 29.7 MW. The three project 
dams are located in succession on the fiver, with Amoskcag the most-downsmmm dam and 
Garvins Falls the most upstream of the project developments. There is an existing pool-and-weir 
upstream fishway and a temporary American eel trap at the Amoskceg tailrace but no other 
upstream passage measures at the other project dams. All three project dams have downstream 
fish bypasses which range from a simple fish bypass gate at Hooksctt to a state-of-the-art louver 
system at Garvins Falls. The effectiveness of the upstream and downstream fish passage 
facilities for all species has not yet been established. Additional information on the project and 
their operation is included in PSNH's license application and supporting documents and in the 
Commission's Environmental Assessment for the Project, dated January 2006 (EA). 4 

Two dams---the Essex or Lawrence Dam, site of the Law,nee Project (FERC No. 2800) and the 
Pawtucket Dam or Lowell Dam, site of the Lowell Project, (FERC No. 2790)--are located 
downstream from Amoskeag. Both dams have existing upstream and d o ~  fishways, 
although passage efficiency of the Lowell fish lift is a concern and is c ~ t l y  being 
investigated. 

4 FERC (Federal Energy Regul*to~, Commission). 2005. Environmental Assessment for Hydropow~ 
License, Men'irnack River Project, FERC Project No. 1893-042. January 2006. 
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As discussed below in greater detail, the Department's Prescription for Fishways focuses on the 
need for eel passage, evaluations of existing downstream fishways and future upstream passage 
needs at the Hooksett and Garvins Falls developments. The Department's Prescription for 
Fishways will ensure that fish passage is provided at the three projeet developments in a safe, 
timely and effective manner. 

2. Resource Description 

The Merrimack River is located in central New Hampshire and northeastern Massachusetts and 
drains an area of approximately 5,014 square miles. As suck, it is the second largest river in New 
England. The Merrimack is formed by the confluence of the Pemigewassett and Winnipesaukee 
Rivers in Franklin, New Hampshire and flows 116 miles southeast to its mouth in the Gulf of 
Maine in Newburyport, Massachusetts (Application, p. E-l). 

The Merrimack River has a long industrial history. The river was utilized for transportation and 
diverted for industrial use in the early 1800s. The first complete barrier dam on the river was 
built at Amoskeag Falls in the 1830s and the Essex/Lawrence Dam was completed in 1847. 
There are currently five dams on the mainstem Merrimack, including the three Merrimack River 
Project dams. 

Water quality in the river is generally good, and is classified as Class B waters by the State of 
New Hampshire. Additional background information on the Merrimack River can be found in 
the license application and the Commission's EA. 

2.1 Historical Fisheries 

The Merrimack River historically supported populations ofanadromous Atlantic salmon, 
American shad, alewife and blueback herring that extended to the upper Merrimack River Basin. 
(License Application p. E-38). Atlantic salmon historically occurred in the Merrimack River 
until the mid-1800s when construction of impassable dams extirpated the population fi~3m the 
Merrimack. Shad and herring populations also declined largely from the construction of 
impassable barrier dams on the mainstem Merrimack and tributaries (Strategic Plan p. 18). 

American eel were also present in the Merrimack River watershed, although information of 
historical population abundance and distribution is limited. 
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2.2 Current Fisheries 

The Merrimack River supports a mixture of riverine, as well as anadromous ~ and catadromous 6 
fish species. Migratory fish occurring in or near the Merrimack River estuary include American 
shad, alewife and blueback herring (collectively referred to as fiver herring), Atlantic salmon, 
shortnose sturgeon, striped bass and American eel. However, anadromous species are currently 
limited in distribution to below the Hooksott Dam, although some fiver herring have been 
observed passing the Hooksett Dam under some flow conditions. 7 

A fish lift was installed and began operating at the Lawrence Project in 1983. A similar fish lift 
at the powerhouse and a vertical slot fishway at the spillway were installed at the Lowell Project 
in 1986. Anadromous species and some riverine species have been recorded passing these 
facilities, although efficiency of the facilities is uncertain. In 1995, the Lawrence lift system was 
modified to improve passage effectiveness and resulted in improved passage (Strategic Plan, p. 
57). Similar modifications were made at the Lowell Project, but the numbers of shad or herring 
that have been recorded passing Lowell since that tune have been limited. In 2002, the Serviee's 
Central New England Fishery Resources Office conducted a study of shad migration and passage 
at the Lowell Project and found only 6% of radiotagged shad tagged at Lawrence passed the 
Lowell fish lift. This passage efficiency was similar to the overall percentage of shad that passed 
Lawrence and then passed Lowell that year of 10% (Spmnkle 2004). Efforts to evaluate the 
causes of poor passage efficiency and to investigate ways to improve passage have been ongoing 
with ENEL Energy, the project owner. However, abnormally high flows during the spring 
passage seasons in 2005 and 2006 have prevented adequate assessmenL 

A variety of riverine fish species exist in the project waters, including indigenous Colacknose 
dace, white sucker, yellow perch and fallfish) and introduced (largemouth bass, smallmouth bass, 
walleye and bluegill) species (License application at Table E-4). 

2.2.1 Atlantic Salmon 

Atlantic salmon restoration on the Merrimack began in 1963 with a survey of basin habitat by 
NHFGD and in 1969, a formal cooperative was established among NHFGD, the Massachusetts 
Division of Fisheries and Wildlife, and the Bureau of Sport Fisheries and Wildlife (now the 
Service) and Bureau of Commercial Fisheries (now NOAA Fisheries). The U.S. Forest Service 
joined the cooperative in 1982. The program is managed by the Policy Committee for 
Anadromous Fishery Management (Policy Committee) of the Merfimack River and Technical 
Committee for Anadromous Fishery Management of the Merrimack River (Technical 

5 Anadromous fish begin their life cycle in freshwater, migrate to sea where they grow to maturity over one or 
more years, and return to their natal rivers, streams, lakes or ponds to spawn. 
6 Camdromous fish begin their life cycle at sea, migrate to freshwaler to grow to  maturity over a several-year 
i~eriod, and return to sea to spawn and die. 

Letter dated July 15, 2005 from Catherine E. Sively, PSNH, to Secretary, FERC. 
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Committee). Restoration activities have included stocking of hatchery-reared salmon smolts and 
fry, habitat assessment and assessment of production. The Service and other member agencies 
worked with the Policy and Technical Committees to achieve upstream and downstream fish 
passage at hydro projects in the basin. 

Atlantic salmon fry and smolts are stocked into the Merrimack River and its tributaries as part of 
the restoration program. Since 1975, approximately 20 million fry have been stocked in basin 
tributaries. Currently, approximately 1.4 million salmon fry are stocked ann~ly.  Of these, 
approximately 85% of these are stocked upstream from the project dams. Salmon smolts have 
also been an integral part of the restoration plan, though all salmon smolts are stocked 
downstream from the project below the Essex Dam in Lawrence. 

The Atlantic salmon has a relatively complex life history which includes the spawning of adults 
and maturation of juveniles in natal rivers and associated water bodies, as well as a migration 
into the open ocean by juvenile smolts and adults. Due to its anadromous life history, salmon 
must obtain safe and unrestricted access to their natal streams and the young must reach the 
ocean to successfully sustain local populations. The existing downstream bypasses at the project 
dams have largely been proven to be reasonably effective in safely passing salmon smolts 
downstream past the project turbines. Review of existing data and possibly additional 
evaluations on plunge pool conditions at Amoskeag are necessary, however, to assure safely 
bypassed smolts and post-spawned adult salmon are not injured when using the bypass gate. 

Based on the current Strategic Plan, all returning adult salmon are transported to a hatchery to be 
spawned artificially, or will be transported to the Pemigewassett River upstream from the project. 

2.2.2 American Shad, Alewife and Blueback Herring 

Like salmon, American shad, bluehack herring and alewife (collectively river herring) are 
managed by the Policy and Technical Committees. Prior to the start of the restoration program to 
restore these species, a limited population of American shad and river herring still inhabited the 
lower Merrimack downstream from the Lawrence Dam. 

Habitat for shad and river herring exists in both the malnstem Merrimack and in major t~ibutaries 
both upstream and downstream from the project. In total, there are 187,600 100 square yard 
units of shad habitat upstream of the project, which accounts for 44% of the estimated total 
habitat for the basin (USFWS 1982). The principal spawning habitat for alewives is likely to be 
in more ponded areas on tributaries, while blueback herring utilize more riverine habitat for 
spawning. 



Jnofflclal FERC-Generated PDF of 20061229-0049 Received by FERC OSEC 12/26/2006 in Docket#: P-1893-042 

6 

Management efforts to restore these species have included stocking of pre-spawned adult shad 
and herring into mainstem and tributary habitat, mostly upslream from the project. These efforts 
have yielded a range of results. Since the start offish passage operations at Lawrence Dam, shad 
passage numbers have increased from approximately 5,500 in 1983 and 1984 to as high as 
76,717 in 2001 (USFWS 2006). Shad totals in 2005 and 2006 have been severely suppressed by 
high spring flows that render the Lawrence fishway inefficient in passing fish. River herring 
passage totals have been variable, with as many as 387,970 herring passing Lawrence in 1989, 
but as few as 51 passing in 1996. The cause of such variation is thought to be a variety of 
biological and possible harvest issues in the ocean, predation by striped bass and other abundant 
predators offshore and in the river, and poor passage conditions, especially for alewives at 
Lawrence in early spring. 

Like salmon, juveniles and post-spawned adults must migrate downstream to the sea. As such, 
downstream passage for these species/life stages is needed. The existing downstream bypass 
facilities may provide effective downstream passage for shad and herring, but they have not been 
fully evaluated. Such evaluations of effectiveness are needed. 

2.2.3 American eel 

The American eel is a catadromous species and is also panmictic (single spawning site and 
complete mixing of the gene pool at each spawning), with all adults spawning in the Sargasso 
Sea. The Sargasso Sea is situated in the Atlantic Ocean, northeast of the Bahamas. American eel 
eggs hatch into a transparent, protracted larval stage, called "leptocephali." Leptocephali drift 
and swim with the ocean currents for several months before changing shape to resemble 
miniature, transparent eels. These "glass eels" or "elvers" enter estuaries in spring and begin an 
active migratory river ascent of Atlantic coast waterways. Migrations to upriver tributaries may 
continue for many months or years, and generally coincide with warmer temperatures (peak 
activity occurring in July and August). Colonization of the upper reaches of a river is continued 
by the older, but still juvenile, individuals called "yellow eels." Yellow eels may remain in 
freshwater for up to 24 years, s 

g ASMFC (Atlantic States Marine Fisheries Commission). 2000. Interslate Fishery Management Plan for 
American Eel (Anguilla rostrata). Fishery Management Report No. 36 of OJe Atlantic State Marine Fisheries 
Commission. 92 pp. 
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As sexual maturity begins, yellow eels metamorphose into the sub-adult "silver eel" and begin the 
out-migration hack to the Sargasso Sea where maturity is attained prior to spawning and 
subsequent death. Downstream movement generally starts for the silver eels with the onset of 
the fall rainy season and escalates until colder temperatures begin, s 

Throughout the Atlantic seaboard, American eels traditionally have been used for regional and 
ethnic food markets, domestic trot line bait, and sport fishing. Glass eels and elvers harvested in 
the United States ate often exported for aquaculture ventures and direct consumption. 
Consequently, each life history stage of the American eel, except the egg and larval stages, 
represents a targeted fishery, s 

The Merrimack River currently supports a population of maturing American eel, although the 
size of the historic or current eel population is unknown. Large numbers of eels were known to 
have migrated downstream from Lake Winnipesaukee, upstream of the project, in the 1980% 
when large numbers were found killed by passage through hydroelectric turbines at the Lakeport 
Project (FERC No. 6440). 9 More recently, mortality of adult eels at the same project were noted, 
demonstrating that at least some eels continue to inhabit this lake well upsmmm from the river 
mouth. 9 

There are no current estimates of eel populations in the Merrimack Basin. A study of eel 
abundance conducted by the Service in 2001 and 2002 found large numbers of eels downstream 
from the Lawrence Dam but limited numbers upstream from Lawrence due to lack of upstream 
passage facilities at Lawrence and Lowell Dams (Sprankle 2002). 

Declines in the American eel population in the Merrimack River and elsewhere are attributed to a 
combination of causes, including commercial harvest, pollution, changes in oceanic currents, and 
the negative effects of dams and hydropower facilities. |° More specifically, hydropower facilities 
block or restrict migration routes into freshwater rearing habitats, and c, atk~ mortality to eels both 
during their residency in freshwater and as they migrate back to the Sargasso Sea. Passage 
through multiple hydropower turbines, as is the case on the Merrimack River, often results in 
significant cumulative mortality of eels. 

9 Letter from the New Hampshire Deparonont offish and Game to Hydro Dynamics Corporation. August 29, 
1988. 
10 Ham, A., W. Richkus, K. Whaler, A. Hoar, W.D. Busch, S. Lary and D. Dixon. 2000. Population Decline 
oflhe American Eel: Implications for Research and Management. Fisheries Vol. 25, No. 9, pp. 7-16. 
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The Atlantic States Marine Fisheries Commission's Interstate Fishery Management Plan for 
American Eel contains the following goal: 

Protect and enhance the abundance of American eel in inland and 
territorial waters of the Atlantic States and jurisdictious, and contribute to 
the viability of the American eel spawning population. 

Improvements in upstream passage at dams on the Merrimack and tributaries will enhance the 
abundance of eels in the basin, consistent with regional fishery management goals. There are no 
downstream passage measures for eels currently in place at any mainstem Merrimack River 
dams. It is possible that the existing downstream passage facilities designed for anadromous 
species may pass outmigrating eels, however, these facilities are not designed for demersal 
species like eel and are untested. If, after evaluation, these facilities do not prove to be effective, 
additional physical structures or modifications to project operations will likely be needed to 
provide for safe, timely and effective passage for sexually maturing eels that are migrating 
downstream to the ocean. 

2.2.4 Other anadromous species 

Other species of anadromous fish that are present in the lower Merrimack River below Essex 
Dam include shortnose sturgeon and striped bass. Shortnose sturgeon have not been recorded 
upstream of the Lawrence Project. Small striped bass have been known to pass upstream in 
limited numbers using the fish lifts at the Lawrence and Lowell Projects. No striped bass are 
known to have passed Amoskeag using the existing fishway. 

3. Management Goals 

3.1 Published Plans 

A number of published state, federal and regional fishery plans contain management goals that 
pertain to the Merrimack River. These plans include: 

Strategic Plan and Status Review - Anadromous Fish Restoration Program - Merrimack 
River. 1997. Technical Committee for Anadromous Fishery Management of the 
Merrimack River Basin. 

Fishery Managemfnt Plan for the American Shad and River Herring. 1985. Atlantic 
States Marine Fisheries Commission (amended in 1998). 

Interstate Fishery Management Plan for American Eel. April 2000. Atlantic States 
Marine Fisheries Commission. 
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3.2 Restoration Objectives 

The Strategic Plan and Status Review - Anadromous Fish Restoration Program - Merrimack 
River has three broad strategies: (1) implement a watershed approach to anadromous fish 
restoration; (2) develop partnerships to achieve restoration; and (3) implement education and 
outreach to promote anadromons fish restoration. Specific final target fish restoration goals are 
not included in the Strategic Plan. However, interim objectives of  300 or more Atlantic salmon 
adults, 35,000 adult shad, and 300,000 fiver herring past at the Lawrence Project have been 
established. Also, strategy 1 .A.2 of  the Plan relates to improvement of  upstream and 
downstream fish passage for salmon, shad and fiver herring. 

In 1986, a Comprehensive Plan for Provision of  Anadromous Fish Passage Measures and 
Facilities at PSNH's Merrimack-Pemigewassett River Hydroelectric Dams, FERC Projects 1893, 
2456, and 2457 was developed by the Policy and Technical Committees and PSNH. The 
Merrimack River Basin Fish Passage Action Plan for Anadromous Fish (Appendix to Strategic 
Plan), which guides passage actions at PSNH's project and other hydroelectric projects, 
incorporated the provisions of  the 1986 Plan as they relate to upslaemn passage at PSNH's 
projects. The Action Plan called for operational upsUeam passage facilities for anadromous 
species at Hooksett and Garvins Falls Dams within five years after passage of  15,000 shad at 
Amoskeag and Hooksett Dams respectively. The Plan did not address passage for fiver herring 
or American eel. As such, the Plan for implementing passage at the Merrimack River Project 
needs to be revised. As part of  this relicensing, the trigger numbers for implementing passage 
were reviewed and new triggers were developed for shad, river herring and eels (see PFP). 

4. Statutory Authority 

Section 18 of  the Federal Power Act, 16 USCS ~811, as amended, states in pertinent part: 

the Commission shall require the construction, maintenance and operation by a 
licensee at its own expense of..such fishways as may be prescribed by the 
Secretary of  Commerce or the Secretary of  the Interior. 

Section 1701 (b) o f  the National Energy Policy Act of  1992, P.L. 102-486, Title XVI I, § 1701 (b), 
106 Star. 3008, states: 

the items which may constitute a 'fishway' under Section 18 [16 USCS ~811] for 
the safe and timely upstream and downstream passage of  fish shall be limited to 
physical structures, facilities, or devices necessary to maintain all life stages of  
such fish, and project operations and measures related to such structures, facilities 
or devices necessary to ensure the effectiveness of  such structures, facilities, or 
devices for such fish. 
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The Prescription for Fishways herein is issued under authority delegated to the Regional Director 
from the Secretary of the Interior; the Assistant Secretary for Fish, Wildlife and Parks; and the 
Director of the Service pursuant to Section 18 of the Federal Power Act ~ 64 Stat. 1262; 209 
Departmental Manual 6.1; 242 Departmental Manual I.IA.). 

5. Procedural Background 

The Department, through the Service, has been actively involved in the evaluation of fish and 
wildlife issues at the project since before the current license was issued in 1980. In 1979, the 
Service's Regional Engineering Office fishway engineer developed conceptual designs for future 
fish passage facilities at the project developments. Involvement in the project continued through 
the ! 980s with negotiations and planning for fishway construction at Amoskeag in 1988. 
Subsequent to fishway construction, the Service continued consultation with PSNH on studies of 
and implementation of upstream and downstream passage measures at the project developments 
through the start of the current relicensing proceeding. The Department, through both the 
Service and the National Park Service, has been involved in all aspects of the current licensing 
proceeding since its commencement in 2001. 

5.1 Initial Consultation Document 

The Service provided comments on PSNH's Initial Consultation Document (ICD) by letter dated 
March 15, 2002. Those comments noted the impacts to fishery resources related to incomplete 
and untested fish passage facilities, project operation regime and diversion of flows from 
bypassed reaches, and recommended studies to assess adverse effects and develop mitigation. 
Fishway issues identified in the ICD included: 

Impacts of project-induced flow fluctuations on upstream movements and passage by 
American shad 
Need to evaluate the effectiveness of the Amoskeag fish ladder 
Need for upstream passage of American eel 
Need to address resident fish passage 
Need for future upstream fishways at Hooksett and Garvins Falls Dams 
Completion of salmon smolt downstream passage evaluations 
Downstream bypass evaluations for shad, river herring and American eel 

The ICD comments also indicated the likelihood that the Service would, through the Department, 
prescribe fishways for the project pursuant to Section 18 of the Federal Power Act. 

5.2 Draft License Application 

The Service's comments on the draft license application (DLA), dated November 12, 2003, again 
indicated that a Fishway Prescription for the project would likely be issued by the Service. The 
DLA comments discussed many of the same issues identified in the ICD comments, noting that 
future upstream fishways at Hooksett and Gamins Falls, plans to evaluate upstream passage for 
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anadromons species and eels at Amoskeag, and downstream passage evaluations needed to be 
addressed in the final license application. 

The DLA comments noted that the proposed conversion of the project to run-of-river operations 
would resolve the issue of the impacts that flow fluctuations have on fish migration and passage. 

5.3 Additional Information Requests 

On February 26, 2004, the Service provided comments in response to the Commission's Notice 
of Application Tendered for Filing with the Commission, Soliciting Additional Study Requests 
and Establishing a Schedule for Relicensing and a Deadline for Submission of Final 
Amendments. In that filing, the Service identified the need for PSNH to complete ongoing 
downstream passage evaluations and identified the need for PSNH to develop conceptual design 
drawings for eelways and future fishways at Hooksett and Garvins Falls. 

5.4 Commission Notice of Applications Ready for Environmental Analysis 

In its May 13, 2005 comments on the Commission's March 17, 2005 Notice of Applications 
PEA and Soliciting Comments, Recommendations, Terms and Conditions, and Prescriptions, the 
Department reviewed project impacts and submitted the Servico's Section 100) 
recommendations for the protection, mitigation of damages to, and enhancement of fish and 
wildlife resources. 

The Department's May 13, 2005 comments also included the PFP. This document was prepared 
consistent with the Department's MCRP, and provided justification for fishways at the project, 
based on existing and developing plans for fish restoration. The PFP also provided estimates of 
design populations based on available information, a preliminary description of the types of 
facilities and project operations that would be needed for safe and effective fish passage at each 
of the project dams, and the triggers for installing upstream passage at Hooksett and Garvins 
Falls, based on the numbers of shad or herring passing the Amoskeag fishway. The PFP stated 
that future fishways would be designed in consultation with PSNH and other agencies and would 
be based on all available information at that time. 

5.5 Applicant's Response to the Preliminary Fishway Prescription 

By letter dated July 15, 2005, PSNH submitted comments on the Service's PFP in accordance 
with the existing MCRP rules that were in place at that time. In their comments, PSNH 
questioned the need for fishways at this time, the triggers for future fishway construction, the 
need to evaluate downstream fishways, the basis for the proposed rock-ramp fishway and cost- 
effectiveness of such a facility, and the timing of upstream eel migrations and downstnmm 
elupeid migrations. 
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5.6 Petition for "lq'H and submission of an AFP 

PSNH filed a Petition for TTH and submitted an AFP on December 19, 2005. The Petition for a 
TTH raised questions similar to those in the July 15, 2005 comments on the PFP regarding the 
development of the Service's PFP. The AFP included PSNH's proposed alternative provisions 
to those in the PFP. 

On August 25, 2006, PSNH and the Service signed an SA that resolved disputes regarding the 
provisions of the prescription. The SA includes language to be included in this Modified 
Fishway Prescription. In light of the SA on the fishway provisions, PSNH submitted a Motion 
for dismissal of their Petition for TTH and withdrew its AFP on August 28, 2006. 

6. Administrative Record 

Evidence to support the Department's Prescription for Fishways is contained in the 
Administrative Record before the Commission, filed on July 12, 2006. 

7. ARernatives Considered 

In the formulation of this Prescription, the Department has reviewed and considered a variety of 
alternative fish passage options, including the alternatives proposed in the Commission's DEIS 
and in comments provided by the applicanL 

& PSNH (at~Dlicant): PSNH proposed an AFP. However, the SA between PSNH and the 
Service resolves the terms of this Prescription and the AFP has been withdrawn. 

b. Commission Environmental Assessment: The Commission's EA recommends a number 
of fishways, but does not adopt what the Depar~ent provided in its PFP. 

Regarding new upstream passage facilities at HookseR and Garvins Falls, the EA endorses the 
benefit that these fishways would provide in the future. The EA also generally supports the 
technical soundness of the proposed rock-ramp fishway at Hooksett and fish lift and Denil 
fishway at Garvins Falls, and acknowledges that the Department would, in the futare, rely on the 
best available data to determine the best fishway to be installed at these dams in the future. The 
EA does not, however, support the proposed triggers for construction of these fishways based on 
the numbers of fish passed at Amoskeag, or the construction schedule for such facilities once the 
trigger number is reached. Instead, the EA supports the higher 1986 Comprehensive Fish 
Passage Plan shad trigger number and more extended constnJction schedules. 

Regarding downstream passage effectiveness testing for shad and herring, the EA endorses the 
need for such evaluations, but states that such studies should not be done with test fish collected 
outside the project area. 
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Regarding eel passage, the EA endorses the need for installing upstream eelways and the benefit 
of evaluating eel downstream passage at the existing downstream passage facilities at each dam. 

Notwithstanding the endorsements in principle of the major components of the PFP, the EA 
concludes by questioning why the Department did not just request a reservation of authority to 
prescribe fishways in the future. 

Discussion: The Commission staff's EA addresses the fish passage issues raised by the 
DeparUnent, and on some issues agrees with the proposals in the PFP. Regarding the 
installation of future upstream fishways and evaluation of existing downstream fishways for 
anadromous fish, however, the EA suggests that the Depamnent should reserve authority to 
prescribe fishways in the future, lfthis alternative were adopted, no specific designs or 
specific schedules or triggers for passage implementation would be mandated, leaving these 
issues to be raised in a future proceeding. 

This Prescription includes triggers for installing upstream passage for anedromous fish at 
Hooksett and Garvins Falls, based on the numbers of shad and/or river herring that pass the next 
downstream facility. These triggers are based on production capacity of habitat in each river 
reach in the project area. It is uncertain when the prescribed triggers will be reached, but 
populations shold increase given the substantial available habitat (USFWS 1982), stocking 
upstream habitat with shad and herring as part of the restoration program (USFWS 1995), and 
ongoing efforts to improve passage at the Lowell Project. 

Given that passage numbers above Amoskeag have been limited to date and have not reached the 
proposed trigger numbers, upstream fishways for anadromous fish would not be immediately 
required under the terms in the PFP. Prescribed designs, while justifiable given the state of 
knowledge on fishways at this time, could change in the future. If so, the Prescription includes 
provisions to make design changes as appropriate. 

However, these facts do not outweigh the benefits of having specific designs identified or a 
defnitive trigger for fishway construction which would expedite fishway construction when 
needed without further Fishway Prescription proceedings. 

Under the provisions of the PFP, PSNH will be required to file downstream passage evaluation 
plans and schedules. As such, the downstream passage evaluations would not necessarily be 
implemented now. However, we cannot concur with the EA that the evaluation of these facilities 
requires there to be "enough naturally occurring clupeids" in the river. This conclusion appears 
to be based on the misconception that previous attempts at clupeid downstream passage 
evaluations were unsuccessful because the test fish used in the study were collected elsewhere 
and transported to the test site. This is not correct. While collections of clupeids from other 
locations and transportation to a test site can be time consuming and the numbers collected can 
be uncertain, the listed studies did not fail for these reasons. The Amoskeag evaluation failed 
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because the recapture net device was improperly designed to handle the flow and debris load 
encountered at the site. Similarly, the Garvins Falls evaluation was inconclusive due to heavy 
debris load in the recapture net and along the canal louver array. 

Since the restoration of shad and herring into the Merrimack utilizes transfers ofthese species 
from downstream or from other river systems to areas upstream from the project, evaluation of 
downstream passage is needed for these fish, and such stocking programs can provide and have 
provided enough fish for evaluations in the past. 

Given the need to evaluate clupeid downstream passage and benefits of requiring definitive 
upstream flshway designs and schedules in the license, the Depar'anent did not select the 
Commission staff's alternative for fish passage at the Merrimack River Project as described in the 
EA. 

c. Preliminary Fishway Prescription Alternative: The PFT provided general fishway terms, 
including operations schedules, and specific designs and schedules for upstream fishway 
construction for anadromous fish, schedules for upstream eel fishway construction, and 
requirements for evaluation of existing downstream fishways and existing and new upstream 
fishways. Based on review of available information, comments from PSNH in their July 15, 
2005 letter, their petition for TTH and their AFT, and discussions and negotiations on the SA, we 
agreed to modifications to the PFT. These modifications include changing the requirement for a 
rock-ramp fishway to a Denil fishway at Hooksett, flexibility in fishway design at Garvins Falls, 
scheduling of the conslruetion ofeelways, and flexibility in scheduling of fishway evaluations. 

d. Department's Proposed Alternative: The Department considered the various alternatives 
described above in formulating its Prescription for Fishways for the Merrimack River Project. A 
"No Action" alternative, representing no improvements in fish passage at any of the five projects 
also was considered. The "No Action" alternative was dismissed from further analysis because it 
would not help accomplish fish restoration goals identified by the resource agencies, as described 
in this Prescription. 

The basis for the DeparUnent's Prescription for Fishways is: (a) the need for evaluation of 
existing downstream flshways ; and (b) the need to implement upstream eelways at each of the 
three project dams, in a sequential manner, giving time to evaluate ideal eel fishway location 
before final facilities are built; (c)) the need for specified fishway designs; and (d) the need for a 
definitive schedule or trigger for future upstream passage implementation at Hooksett and 
Garvins Falls. 

The Department's Prescription for Fishways is based on the SA signed between the Service and 
PSNH which includes changes from our PFP. The most significant changes were to the 
prescribed upstream fishway designs at Hooksett and Garvins Falls. For HooksetL the PFP 
included a provision for installing a rock-ramp fishway based on the ability of such a fishway to 
operate at various pond levels and utilize varying spill amounts in its design, pass large numbers 
offish, and our analysis that such a fishway would be less expensive to construct than a Denil 
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fishway, another alternative we considered. PSNH was concerned that a rock-ramp fishway was 
experimental and would, in fact, cost more than a Denil fishway. Since Denil fishways have 
successfully passed large numbers ofclupeids at other projects, we can accept this design in lieu 
of  the rock-ramp. The Prescription was, therefore, modified to require a Denil fishway. 

At Garvins Falls, the PFP included a provision for simultaneous construction of  a fish lift at the 
tailrace and a Denil ladder at the spillway. PSNH proposed instead that a preliminary study 
could determine the best location for a fishway and that it may be possible to manipulate project 
operations to assure that fish find a single fishway. This aitemative is reasonable and would still 
assure that an effective fishway is constructed in a timely manner. The Reservation of  Authority 
will permit future construction of  a second fishway if the capacity or effectiveness of  the 
consl;ucted fishway proves to be inadequate. 

Other changes from the PFP relate to eel fishway construction timing. The Service and PSNH 
jointly reviewed the timing of  preliminary eel investigations, interim eelway installation, interim 
eeiway evaluations, permanent eelway designing and permanent eelway construction. This 
analysis led to the definitive schedule for interim and permanent eelway installation in this 
Prescription versus an unspecified implementation schedule in the PFP. 

8. Response to Public Comments 

Other than the comments submitted by PSNH dated July 15, 2005 and the AFP discussed above, 
the Department has received no comments on its PFP. 

9. Reservation of Authority to Prescribe Fishways 

In order to allow for the timely implementation of  fishways, including effectiveness measures, 
the Department requests that the Commission include the following condition in any license(s) it 
may issue for the Merrimack River Project: 

Authority is hereby reserved to the Commission to require the licensee to construct, 
operate, and maintain such fishways as may be prescribed during the term of  this license 
by the Secretary of  the Interior pursuant to Section 18 of  the Federal Power Act. 

10. Prescription for Fishways 

Pursuant to Section 18 of  the Federal Power Act, as amended, the Secretary of  the Department of  
the Interior, as delegated to the Service, exercises his authority to prescribe the construction, 
operation and maintenance of  such fishways as deemed necessary. 
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i 0.1 General Prescriptions for the Merrimack River Projects 

To ensure the immediate and timely contribution of  the fishways to the ongoing and planned 
anudromous and catadromous fish restoration and enhancement program in the Merrimack River, 
the following are included and shall be incorporated by the Licensee to ensure the effectiveness 
of  the fishways pursuant to Section 1701(b) of  the 1992 National Energy Policy Act (Pub. L. 
102-486, Title XVII, 106 star. 3008), and the Energy Policy Act of  2005 (Pub. L. 109-58) 

a. Fishways shall be constructed, operated, and maintained to provide safe, timely and 
effective passage for Atlantic salmon, American shad, blueback herring, alewife and American 
eels at the licensee's expense. 

b. Design populations 

The total number of  returning fish reaching the project during the term of  the new license will 
depend on a number of  factors, including overall stock recruitment of  fish populations 
undergoing restoration. Overall fishway efficiency and cumulative losses offish attempting to 
use upstream and downstream fish passage facilities also will affect the total potential restored 
run of  shad, river herring, salmon and eels. 

(1) Shad and river herring: 

The Merrimack River Basin includes over 430,000 100 yard units of  habitat for American shad 
(USFWS 1982) or about 9,000 acres of  habitat. This habitat has the potential to support a shad 
population approaching 1 million shad and 2.5 million river herring. Of  this, 44% of  the habitat 
is upstream from the projecL yielding substantial returns offish upstream from the project. 
However, reaching this population size would depend on at sea conditions for growth and 
survival, ocean harvest, effective fish passage facilities at all clams and normal river flows during 
the passage season. 

As restoration potential is realized, passage facilities at project dams would need to pass 
substantial numbers of  fish. However, a more immediate need is to provide shad and herring 
access to currently unavailable habitat. Therefore, while the prescribed facilities will pass 
significant numbers of  shad and herring, expansion of  these facilities may be needed in the future 
ifpreseribed facilities cannot pass all returning fish as full restoration potential is realized. 

(2) Atlantic salmon: 

Adult Atlantic salmon retm-ning to the Merrimack River are all trapped at the Lawrence Dam 
fishway and either transported to the Nashua National Fish Hatchery for spawning and egg 
collection or are transported to the Pemigewassett River for natural spawning. Therefore, only in 
very rare instances are adult salmon expected to reach the project dams. Regardless, even if  
salmon were permitted to freely migrate upstream, runs of  salmon will not be large enough to 
affect the design of  fishways at any of  the project dams. The more numerous species (shad and 
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river herring) typically determine the kind offish passage that should be built at a hydroelectric 
project. 

(3) American eel: 

American eels are currently present in the area occupied by the three project developments, 
although problems with upstream migration past the downstream dams and the lack of upstream 
passage at the project dams restrict the numbers of eels in the project area or areas upstream from 
the project. While the Department does not have a precise estimate of the numbers of eels that 
would be expected to use fish passage at the project developments, upstream and downstream 
passage would enhance the eel stocks and help achieve overall management goals. In addition, 
upstream passage needs for eels differ from those of salmon, shad, and river herring. Separate 
upstream eel fishways typically are installed at barriers in addition to those that are provided for 
anadromous fish. 

(4) Other species: 

Fish passage facilities provided at the project dams would also be used by white sucker, trout, 
and other riverine species. The numbers of riverine fish using the fishways are, however, likely 
to be small, relative to anadromous and eatadromous species. 

c. Upstream fishways at Amoskeag shall be operational during the designated migration 
period at river flows up to 19,400 efs as measured at the USGS gage at Goffs Falls (#01092000). 
Fishways at Hooksott and G-arvins Falls shall be operational at river flows of up to 19,000 and 
17,000 efs respectively, based on the Goffs Falls gage prorated as appropriate for drainage area 
differences between the gage location and these dams. Downstream fishways shall be operated 
during the designated migration periods whenever turbines are operated at the three project 
developments. 

d. Scheduling 

The timing of installation of upstream fish passage at Hooksea and Garvins Falls will be based 
upon the growth of migratory and riverine fish populations in the Merrimack River. American 
eels are currently present in the river, and would benefit from the immediate implementation of 
safe, timely, and effective upstream and downstream eel fishways. The Commission's EA also 
recommends permanent upstream eel fishways at all three developments. 

A fishway must be installed at Hooksett Dam within three years after 9,500 shad or 22,500 river 
herring pass Amoskeag. A fishway at Garvins Falls must be installed within three yeats after 
passage of 9,800 shad or 23,200 river herring at Hooksett Dam, or passage of 19,300 shad or 
45,800 herring at Amoskeag Dam if the Hooksett fishway design does not permit counting of 
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fish. 

Installation of eelways now at all three dams would be a benefit to the species. However, proper 
eelway construction at the Amoskeag spillway and at Garvins Falls will require some initial 
study to assess proper eelway location. At all three dams, assessment of eelway location and 
design using interim eelways will also be needed prior to permanent eelway installation. Interim 
eelways shall be fully operational at Hooksett during the second spring/summer period after 
licensing, and at the Amoskeag spillway and at Garvins Falls within three spring/summer periods 
after license issuance. Following assessment and design, permanent eelways shall be installed 
and operational by the spring/summer of 2012. 

e. The timely installation oftbe prescribed fishway structures, facilities, or devices is a 
measure directly related to those structures, facilities, or devices and is necessary to ensure the 
effectiveness of such su'uctures, facilities, or devices. Therefore, the Department's Prescription 
includes the express requirement that the licensee (1) notify, and (2) obtain approval from the 
Service for any extensions of time to comply with the provisions included in the Department's 
Prescriptions for fishways. 

f. Timing of Seasonal Fishway Operations: 

Fishways shall be maintained and operated, at the licensee's expense, to maximize fish passage 
effectiveness throughout the upstream and downstream migration periods for American shad, 
river herring, American eel and white sucker:. 

Upstream pnsuge: April 1 to July 15 All species except American eel 

April 1 to Nov. 15 American eel 

D o w m t n m m  passage: April 1 to June 15 

June 1 to July 15 

Sept. 15 to Nov. 15 

Atlantic salmon 

Spent adults of all species 

Adult eel; juvenile shad & herring 

Upon mutual agreement, the Licensee and the Service may modify the above schedules in the 
event that upstream or downstream passage offish has not yet begun, migration has substantially 
declined, or operating conditions (i.e. high flows, drought) or other conditions make continued 
operation of the fishways unnecessary or inappropriate under the circumstances. If monitoring 

indicates that these dates should be permanently adjusted, the Service shall use its reservation of 
authority to modify the operating schedule. 
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g. The licensee shall keep the fishways in proper order and shall keep fishway areas clear of 
trash, logs, and material that would hinder passage. Anticipated maintenance shall be performed 
sufficiently before a migratory period such that fishways can be tested and inspected, and will 
operate effectively prior to and during the migratory periods. 

h. Evaluation of Fish Passage Facilities 

The licensee shall develop plans for and conduct fishway effectiveness evaluations on all 
prescribed fish passage, in consultation with the Service and other fishery agencies. For each 
fishway to be constructed, the plans for fishway effectiveness evaluations shall be submitted to 
the Service for final review and approval simultaneously with the construction plans and 
schedule for each fishway. Each plan shall include proposed evaluation methods, and schedules 
for conducting the study and providing the results to the Service and the Commission. If the 
Service and the licensee cannot agree on the evaluation plan, the licensee shall submit the 
proposed plan to the Commission for approval, including all comments received from the 
Service. 

i. The licensee shall provide personnel of the Service, and other Service-designated 
representatives, access to the project site and to pertinent project records for the purpose of 
inspecting the fishways to determine compliance with the fishway Prescriptions. 

j. The licensee shall develop in consultation with and submit for approval by the Service, all 
functional and final design plans, construction schedules, and any hydraulic model studies for the 
fishways or modifications to existing fishways described herein. 

10.2 Specific Prescriptions for the Merrimack River Projects 

10.2.1 Amoskeag 

a. The licensee shall operate the existing tailrace pool-and-weir fish ladder according to the 
upstream passage operation schedule (Section 10.1 f). 

Justification - Fish passage facilities must be operated throughout the period that target species of 
anadromous, catadromous and resident fish are migrating. The specified operation dates arc 
intended to encompass the full extent of the passage seasons for respective fish species and life 
stages and are based on known information regarding run timing on the Merrimack and other 
New England rivers. The identified operation dates are consistent with the operation dates of the 
downstream Lawrence (FERC Project No. 2800) and Lowell (FERC Project No. 2790) 
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hydroelectric projects. As noted in Section 10.1 f, exact operation dates in any given year can be 
adjusted depending on the timing offish migrations in that year. 

b. The licensee shall operate the existing downstream fish bypass facility according to the 
passage operation schedule (Section 10. I f). 

Justific,0.ion - See Section 10.2.1, prescription item a above. 

c. The licensee shall evaluate the effectiveness of the existing upstream tailrace fishway in 
passing American shad and river herring that reach the projecL Within six (6) months from the 
date of issuance of the license, the licensee shall submit to the Service for review and approval, a 
proposed evaluation plan and a schedule for the evaluation. The plan shall include proposed 
methods of capture, tagging and monitoring fish, and provisions for filing results with the 
Service. Upon approval by the Service, the licensee shall submit the plan to the Commission for 
approval. 

The licensee shall conduct the evaluation and file the results with the Service according to the 
approved schedule. Following review of the results of the evaluation and consultation between 
the licensee and the Service, any modifications to the fishways or additional evaluations shall be 
submitted for review and approval by the Service and subsequently filed with the Commission 
for approval. If agreement cannot be reached between the Service and the licensee concerning 
any modifications to the fishways or additional evaluations, the Service may require 
modifications to the fishway and/or additional evaluations pursuant to FPA § 18, or submit the 
matter to the Commission for approval. 

Justification - The tailrace pool-and-weir fishway was completed in 1988 and has operated each 
year since then. Over those years, relatively few American shad have successfully passed the 
fishway and river herring passage has varied widely. For both species, the number offish that 
could reach Amoskeag varies year to year and is based on the numbers of returning adults to the 
river and the success these fish have in passing the Lawrence and Lowell fishways downstream. 
However, the effectiveness of the Amoskeag tailrace fishway in passing those fish trying to move 
upstream is unknown. Preliminary evaluation ofthe facility in 2002 and 2003 suggests thfif the 
fishway is not passing all shad attempting to migrate upstream. A complete evaluation of the 
fishway is needed to assure its effective in passing fish or to identify measures to improve 
effectiveness. Plans for such an evaluation and a schedule for its completion are needed. 

d. The licensee shall evaluate the effectiveness of the existing downstream passage facility 
for passing American shad, river herring and American eels. Within six (6) months from the date 
of issuance of the license, the licensee shall submit to the Service for review and approval, a 
proposed evaluation plan and a schedule for the evaluation. The plan shall include proposed 
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methods of capture, tagging and monitoring fish, and provisions for filing results with the 
Service. Upon approval by the Service, the licensee shall submit the plan to the Commission for 
approval. 

The licensee shall conduct the evaluation and file the results with the Service according to the 
approved schedule. Following review of the results of the evaluation and consultation, any 
modifications or additional evaluations shall he submitted for review and approval by the Service 
and subsequently filed with the Commission for approval. If agreement cannot be reached 
between the Service and the licensee concerning any modifications or additional evaluations, the 
Service may require modifications to the fishway and/or additional evaluations pursuant to FPA 
§ 18, or submit the matter to the Commission for approval. 

Justification - The existing downstream fishway at Amoskeag is a 10-foot-wide modified crest 
gate located on the west end ofthe spillway adjacent to the powerhouse intakes. Based on 
evaluations done in 2001 and 2004, this facility has proven to be reasonably effective in 
bypassing downstream migrating Atlantic salmon smolts at a gate discharge of 125 cfs and with 
the hydro units dispatched such that Unit 3 (closest to bypass) is the first-on/last-off unit and Unit 
I (far end of the powerhouse) is the last-ordfirst-offanit. A study in 2003 attempted to evaluate 
the effectiveness of this facility in passing juvenile clapeids (shad and river herring), but results 
were inconclusive. The effectiveness of the fishway in passing American eels has not been 
evaluated. 

Shad and river herring can access habitat upstream from Amoskeag at this time using the tailrace 
fishway. Progeny of adult shad and river herring stocked in mainstem Merrimack and tributary 
habitat upstream from Amoskeag as part offish restoration activities must also pass Amoskeag. 
The existing fish bypass, therefore, must be evaluated to assure that the fishway is effective in 
providing safe, timely and effective passage for outmigrating clupeids and/or to identify 
measures that could be implemented to improve passage success. 

e. Within 24 months from the date of issuance of the license, the licensee shall, after 
consultation with the Service on eel fishway design and evaluation, submit to the Service for 
review and approval: 1) design plans for an interim spillway eel fishway and a schedule for its 
installation; and 2) a proposed evaluation plan and a schedule for the evaluation(s) of the interim 
eel fishways (i.e., the existing tailrace facility and the new spillway facility). The evaluation plan 
shall include proposed methods of capture, tagging and monitoring fish, and provisions for filing 
results with the Service. Upon approval by the Service, the licensee shall submit the plans to the 
Commission for approval. The licensee shall install the eel fishway and conduct the 
evaluation(s) and file the results with the Service and the Commission according to the approved 
schedule. 
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Justification - American eel currently access the Merrimack River below Amoskeag. An interim 
upstream eel fishway is in place inside the entrance gallery of the tailrace pool and weir fishway 
during late spring, summer and fall periods when the pool and weir fishway is not in operation. 

This facility has captured and permitted the upstream transfer of 6,300 eels over the four years 
the eelway has been in operation. Under the existing license, there is no flow requirement to 
release flow to the Amoskeag bypass reach. As such, there is flow to this area only periodically 
during periods when eels would likely move upstream. 

The new license, however, will include a requirement for a continuous habitat flow to be 
provided in the bypass reach. As such, eels are likely Io be attracted to the projeet bypass reach 
and spillway and would be unable to access the eelway located in the tailrace. A separate eelway 
is needed in the bypass reach. However, the design and location of such a facility needs to be 
developed. Initial studies of eel locations and an Interim eelway are appropriate steps to 
undertake prior to installing a permanent eelway at the site. As such, it is appropriate to provide 
24 months after license issuance for the submittal of interim eelway design plans. 

Evaluations of the effectiveness of the interim tailrace and spillway eelways are needed to assess 
if the location of these facilities is appropriate for placement of permanent eelways and to assess 
the adequacy of design features of the interim eelways that could be incorporated into permanent 
eelway designs. Plans and schedules for such evaluations are needed. 

f. Within 120 days after the date of submission of the evaluation results for the interim eel 
fishways to the Commission, the licensee shall, after consultation with the Service on eel fishway 
design, submit to the Service for review and approval, plans for permanent eel fishway(s) and a 
schedule for completion of installation ofthe permanent eel fishway(s) by the 2012 
spring/summer passage season. The number, design and siting of permanent eel fishway(s) will 
be based on the interim eel fishway evaluations and will be developed in consultation with and 
approved by the Service. Upon approval by the Service, the licensee shall submit the plan to the 
Commission for approval. The eel fishway(s) shall be installed according to the approved 
schedule. 

Justification - The evaluations of the interim eelways will provide needed information to locate 
and design permanent eelways that would likely be more formidable structures and provide 
continuous passive upstream movement by eels, versus capture, holding and transporting eels. 
Given the need for conducting initial evaluations, fling interim eelway design plans, constructing 
interim eelways and evaluating the interim eelways, it is appropriate to extend the installation 
date for the eelways to 2012 to provide the necessary time for these activities. 
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10.2.2 Hooksett 

a. The licensee shall operate the existing downstream fish bypass facility according to the 
passage operation schedule. (Section !0.1 f) 

Justification - See Section 10.2.1, prescription item a above. 

b. The license shall install upstream passage facilities for anadromous fish at the Hooksett 
Dam, to be operational within three years after passage of either 9,500 or more shad or 22,500 or 
more river herring in any given year at the Amoskeag development. Within one (1) year after 
passage of the trigger number offish at Amoskeag, the licensee shall file design drawings and a 
construction schedule for the fishway with the Service and obtain approval of the Service for any 
such fish passage design drawings and construction schedule. Upon approval by the Service, the 
licensee shall submit the plan to the Commission for approval. 

The permanent upstream passage facilities shall consist of(I) a 4-foot-wide Denil fishway on the 
west side of the project spillway, including a counting facility and measures for the provision of 
the necessary attraction water;, or (2) an alternative design approved by the Service. 

Justification - The fishery agencies' plans for restoring runs of American shad and river herring 
require upstream passage facilities at the Hooksett development in the future. River herring and, 
to a lesser extent shad, have passed the Amoskeag fish ladder in some yeats. Although there 
have been sightings of herring ascending the western side of the HookseR spillway during years 
of very high herring passage at Amoskeag, successful passage is likely to occur only under very 
specific river flow and spill conditions. Even if some herring may pass under these conditions, 
the efficiency of passage is likely poor. In addition, we do not expect that shad can similarly 
ascend this dam at all without installation of a fishway or substantial channel and spillway 
modifications. 

The construction of such a flshway is not warranted at this Cane, as in recent years, passage of 
herring and shad at the downstream Lawrence and Lowell Dams have been low, and 
subsequently few fish were counted passing Amoskeag. However, when passage numbers 
upstream from Amoskeag increase, construction will be warranted. To establish a criteria or 
trigger for such construction, we calculated the production capacity of the Amoskeag 
impoundment using formulas used by the Connecticut Department of Environmental Protection 
and the Maine Department of Marine Resources (MDMR). As described in the PFP, we 
selected the use of the MDMR formula given the proximity of the Merrimack to Maine rivers. 

We calculated that the Amoskcag impoundment could support the production of shad and river 
herring that would produce a run of 47,500 shad and/or ! 12,800 river herring. We based our 
passage constriction trigger on the MDMR criteria that passage at the next upstream darn he 
based on passage of 20% of the carrying ~ i t y  of the downstream impoundment. This criteria 
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permits expansion of the returning fish to substantially increased habitat in advance of 
intraspecific competition due to population density or reaching the carrying capacity. 

As such, we have established triggers for consm~'mg a fishway at Hooksett on passage of 9,500 
or more shad or 22,500 or more river herring at Amoskeag. Construction would need to be 
undertaken and completed within three years a l ~  passage of the trigger number offish. This 
time frame provides ample time for final designs, approval by the Service and the Commission, 
permitting and construction. 

A standard full-size Denil fish ladder that includes provisions for operation and a ~ i o n  flow 
discharges would meet agency objectives for safe, timely, and effective passage of anadromous 
fish at Hooksett. A standard Denil fishway is expected to be able to pass up to 25,000 shad or 
250,000 river herring, based on the Service fishway sizing criteria, | |  though more or fewer fish 
could pass the facility depending upon run timing and duration. If the capacity of this fishway is 
exceeded, additional passage measures can be prescribed at that time using the Reservation of 
Authority. 

Some of the upstream migrating fish may be attracted to discharge from the project powerhouse. 
Therefore, the fishway design may need to include a tailrace exclusions screen to guide fish past 
the powerhouse to the spillway to permit access to the fishway entrance. 

c. Within nine (9) months from the date of issuance oftbe license, the licensee shall, after 
consultation with the Service on eel fishway design and evaluation, submit to the Service for 
review and approval: 1) design plans for an interim eel fishway and a schedule for its installation; 
and 2) a proposed evaluation plan and a schedule for the evaluation of the interim eel fishway(s). 
The evaluation plan shall include proposed methods of capture, tagging and monitoring fish, and 
provisions for filing results with the Service. Upon approval by the Service, the licensee shall 
submit the plans to the Commission for approval. The licensee shall install the eel fishway and 
conduct the evaluation(s) and file the results with the Service and the Commission according to 
the approved schedule. 

Justification - American eel currently access the Merrimack River below Amoskeag. An interim 
upstream eel fishway is in place inside the enlrance gallery of the tailrace pool and weir fishway 
at Amoskeag during late spring, summer and fall periods when the pool and weir fishway is not 
in operation. This facility has captured and permitted the upstream transfer of 6, 300 eels over 
the four years the eelway has been in operation. Under the existing license, there is no flow 
requirement to release flow to the Amoskeag bypass reach. As such, there is flow to this area 
only periodically during periods when eels would likely move upstream. 

II U.S. Fish and Wildlife Service. 1986-2002. Fish Passage Facilities Design, Siting and Sizing Criteria and 
Standards Used in the Northeast. Norflu:ast Region, Hadley, MA. 
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The new license, however, will include a requirement for a continuous habitat flow to be 
provided in the bypass reach. As such, eels are likely to be attracted to the project bypass reach 
and spillway and would be unable to access the eelway located in the tailrace. A separate eelway 
is needed in the bypass reach. However, the design and location of such a facility needs to be 
developed. In'trial studies of eel locations and an interim eelway arc appropriate steps to 
undertake prior to installing a permanent eelway at the site. As such, it is appropriate to provide 
24 months after license issuance for the submittal of interim eelway design plans. 

Evaluations of the effectiveness of the interim tailrace and spillway eelways are needed to assess 
if the location of these facilities is appropriate for placement of permanent eeiways and to assess 
the adequacy of design features of the interim eelways that could be incorporated into permanent 
eelway designs. Plans and schedules for such evaluations are needed. 

d. Within 120 days after the date of submission of the evaluation results for the interim eel 
fishways to the Commission, the licensee shall, aRer consultation with the Service on eel fishway 
design, submit to the Service for review and approval, plans for permanent eel fishway(s) and a 
schedule for completion of installation by the 2012 spring/summer passage season. The number, 
design and siting of permanent eel fishway(s) will be based on the interim eel fishway 
evaluations and will be developed in consultation with and approved by the Service. Upon 
approval by the Service, the licensee shall submit the plan to the Commission for approval. The 
eel fishway(s) shall be installed according to the approved schedule. 

Justification - The evaluations of the interim eelways will provide needed information to locate 
and design permanent eelways that would likely be more formidable structures and provide 
continuous passive upstream movement by eels, versus capture, holding and transporting eels. 
Given the need for conducting initial evaluations, filing interim eelway design plans, constructing 
interim eelways and evaluating the interim eelways, it is appropriate to extend the installation 
date for the eelways to 2012 to provide the necessary time for these activities. 
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e. The licensee shall evaluate the effectiveness ofthe existing downstream passage facility 
for passing American shad, river herring and American eels. Within six (6) months from the date 
of issuance of the license, the licensee shall submit to the Service for review and approval, a 
proposed evaluation plan and a schedule for the evaluation. The plan shall include proposed 
methods of capture, tagging and monitoring fish, and provisions for filing results with the 
Service. Upon approval by the Service, the licensee shall submit the plan to the Commission for 
approval. 

The licensee shall conduct the evaluation and file the results with the Service according to the 
approved schedule. Following review of the results of the evaluation and consultation, any 
modifications or additional evaluations shall be submitted for review end approval by the Service 
and subsequently filed with the Commission for approval. If agreement cannot be reached 
between the Service and the licensee concerning any modifications or additional evaluations, the 
Service may require modifications to the fishway end/or additional evaluations pursuant to FPA 
§ 18, or submit the matter to the Commission for approval. 

Justification - The existing downstream fishway at Hooksett consists of a 2.5-foot-wide modified 
ice and trash sluice that passes a minimum of two feet of spill over the bypass gate 
(approximately 20 cfs discharge), located on the east side of the project spillway adjacent to the 
powerhouse. Based on evaluations done in 2005, all released salmon smolts passed the dam in 
spill. The project is generally undersized for spring flows and spills flow frequently and at 
substantial volume during the smolt downstream passage season. This is the likely route for 

emigrating salmon smolts. PSNH is compiling data on the history of spill and fiver flow to 
verify that spill will effectively protect emigrating smolts. The effectiveness of this facility in 
passing juvenile clupeids (shad end fiver herring) or oumaigrating mature American eels, 
however, has not been evaluated and passage ofthesc species comes during lower flow periods. 

Shad and river herring can access habitat upstream from Amoskeag at this time using the tailrace 
fishway. Progeny of adult shad end river herring stocked in malnstem Merrimack end tributary 
habitat upstream from Hooksett as part of fish restoration activities must safely pass Hooksett 
Dam. In addition, it is possible that limited numbers of river herring may be able to traverse 
Hooksett Dam via the west-side spillway under certain flow conditions. The progeny of these 
fish would also need safe downstream passage. The existing fish bypass, therefore, must be 
evaluated to assure that the fishway is effective in providing safe, timely and effective passage 
for oumaigrating clupeids or to identify measures that could be implemented to improve passage 
SUCCess.  

10.2.3 Garvins Falls 

a. The licensee shall operate the existing downstream fish bypass facility according to the 
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passage operation schedule (Section 10.1 f). 

Justification - See Section 10.2.1, prescription item a above. 

b. The license shall install upstream passage facilities at the Garvins Falls Dam for 
anadromons fish, to be operational within three years after the trigger number of fish is reached. 
The trigger number shall be: 

(1) passage of either 9,800 American shad or 23,200 river herring at the Hooksett 
development; 
(2) if fish passage has been constructed at the HookseR Development without a fish 
counting facility, passage of either 19,300 American shad or 45,800 river herring at 
the Amoskeag Development. 

Within one (1) year after passage of the trigger number offish, the licensee shall file design 
drawings and a construction schedule for the fishway with the Service and obtain approval of the 
Service for any such fish passage design drawings and construction schedule. Upon approval by 
the Service, the licensee shall submit the plan to the Commission for approval. 

The upstream fishway at the Garvins Falls development shall consist of either (1) an upstream 
fish lift located adjacent to the discharge of the older, river-side powerhouse, with an exit flume 
to convey fish to the headpond as depicted in Conceptual Design Drawings 19 through 24; or (2) 
an alternative design and/or location approved by the Service. 

Justification - The fishery agencies' plans for restoring runs of American shad and fiver herring 
require upstream passage facilities at the Garvin Falls development in the future. As noted for 
Hooksctt above, the flshway construction trigger for Garvins Falls is based on the production 
capacity of the Hooksett impoundment and the number of shad or herring passing the Hooksett 
fishway. 

The prescribed design ofa Denii fishway at Hooksett would permit counting of shad and herring 
passing the facility. However, alternative designs for a fishway at Hooksett could include a rock- 
ramp fishway. This more natural fishway design does not permit fish enumeration. If this were 
to be the approved and installed facility, the construction of an upstream fishway at Garvim Falls 
would be triggered based on passage counts at Amoskeag. 

We calculated that the Hooksett impoundment could support the production of shad and river 
herring that would produce a run of 48,500 shad and/or 116,100 river herring. Using MDMR 
criteria, fishway construction at Garvins Falls will be required when 9,800 or more shad or 
23,200 or more fiver herring pass Hooksett. If counting fish is not possible at the Hooksett 
fishway, the construction trigger would be 19,300 American shad or 45,800 river herring passing 
Amoskeag. Construction would need to be undertaken and completed within three years after 
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passage of the trigger number offish. This time frame provides ample time for designs, 
approval by the Service and the Commission, permitting and construction. 

Given site configuration, fishways may be needed at the tailrace and/or spillway. Attraction of 
shad and herring to the tailrace is most likely and would likely provide more consistent attraction 
to fish. Given site constraints, a fish lift would be the most effective fishway design for Garvins 
Falls, and design drawings of such a facility have been prescribed and attached herein for such a 
facility. The licensee may propose any other alternatives for Service approval, should alternative 
and equally effective designs become available between license issuance and construction. 

Upstream habitat is estimated to support future populations of over 200,000 shad and over 
500,000 river herring. The estimated maximum capacity of the prescribed liR is 6,000 shad per 
hour or 5,000 shad and 80,000 river herring per hour (or an equivalent biomass involving beth 
species). If the capacity ofthis fishway is exceeded, or if, upon evaluation of the installed 
fishway, it is determined that additional fishways are required, additional passage measures can 
be prescribed at that time using the Reservation of Authority. 

c. The licensee shall evaluate the effectiveness of the existing downstream passage facility 
for passing American shad, river herring and American eels. Within six (6) months from the date 
of issuence of the license, the licensee shall submit to the Service for review and approval, a 
proposed evaluation plan and a schedule for the evaluation. The plan shall include proposed 
methods of capture, tagging and monitoring fish, and provisions for filing results with the 
Service. Upon approval by the Service, the licensee shall submit the plan to the Commission for 
approval. 

The licensee shall conduct the evaluation and file the results with the Service according to the 
approved schedule. Following review of the results of the evaluation and consultation, any 
modifications or additional evaluations shall be submitted for review and approval by the Service 
and subsequently filed with the Commission for approval. If agreement cannot be reached 
between the Service and the licensee concerning any modifications or additional evaluations, the 
Service may require modifications to the fishway and/or additional evaluations pursuant to FPA 
§ 18, or submit the matter to the Commission for approval. 

Justification - The existing downstream fishway at Garvins Falls consists of a 240-foot-long 
louver array in the project power canal, a fish collections chute, and fishway plunge pool and a 
conveyance sluice to the river. Based on evaluations done in 2000, this facility has proven to be 
reasonably effective in bypassing downsueam migrating Atlantic salmon smolts. A study in 
2003 attempted to evaluate the effectiveness of this facility in passing juvenile clupeids (shad and 
river herring), but results were inconclusive. The facility has not been evaluated with 
outmigrating mature American eels. 

Shad and river herring can access habitat upstream from Amoskeag at this time using the tailrace 
fishway. Progeny of adult shad and river herring stocked in mainstem Merrimack and tributary 
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habitat upstream from Garvins Falls as part offish restoration activities must safely pass 
Hooksett Dam. The existing fish bypass, therefore, must be evaluated to ensure that the fishway 
is effective in providing safe, timely and effective passage for outmigrating clupeids or to 
identify measures that could be implemented to improve passage success. A plan for this 
evaluation and a schedule for completing this study is needed. 

d. Within 24 months from the date of issuance of the license, the licensee shall, afier 
consultation with the Service on eel fishway design and evaluation, submit to the Service for 
review and approval: 1) design plans for an interim eel fishway(s) and a schedule for installation; 
and 2) a proposed evaluation plan and a schedule for the evaluation(s) oftbe interim eel 
fishway(s). The evaluation plan shall include proposed methods ofcaptor¢, tagging and 
monitoring fish, and provisions for fling results with the Service. Upon approval by the Service, 
the licensee shall submit the plans to the Commission for approval. The licensee shall install the 
eel fishway and conduct the evaluation(s) and file the results with the Service and the 
Commission according to the approved schedule. 

Justification - American eel currently ~ the Merrimack River below Amoskeag. An interim 
upstream eel fishway is in place inside the entrance gallery of the tailrace pool and weir fishway 
at Amoskeag during late spring, summer and fall periods when the pool and weir fishway is not 
in operation. This facility has captured and permitted the upstream transfer of 6,300 ¢¢1s over 
the four years the eelway has been in operation. Under the existing license, there is no flow 
requirement to release flow to the Amoskeag bypass reach. As such, there is flow to this area 
only periodically during periods when eels would likely move upstream. 

The new license, however, will include a requirement for a continuous habitat flow to be 
provided in the bypass reach. As such, eels are likely to be attracted to the project bypass reach 
and spillway and would be unable to access the eelway located in the tailrace. A separate eelway 
is needed in the bypass reach. However, the design and location of such a facility needs to be 
developed. Initial studies of eel locations and an interim eelway are appropriate steps to 
undertake prior to installing a permanent eelway at the site. As such, it is appropriate to provide 
24 months aRer license issuance for the submittal of interim eclway design plans. 

Evaluations of the effectiveness of the interim tailrace and spillway eelways are needed to assess 
if the location of these facilities is appropriate for placement of permanent eelways and to assess 
the adequacy of design features oftha interim eelways that could be incorporated into permanent 
eelway designs. Plans and schedules for such evaluations are needed. 

e. Within 120 days aRer the date of submission of the evaluation results for the interim eel 
fishways to the Commission, the licensee shall, after consultation with the Service on eel flshway 
design, submit to the Service for review and approval, plans for permanent eel fishway(s) and a 
schedule for completion of installation by the 2012 spring/summer passage season. The number, 
design and siting of permanent eel fishway(s) will be based on the interim eel fishway 
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evaluations and will be developed in consultation with and approved by the Service. Upon 
approval by the Service, the licensee shall submit the plan to the Commission for approval. The 
eel fishway(s) shall be installed according to the approved schedule. 

Justification - The evaluations of the interim eelways will provide needed information to locate 
and design permanent eelways that would likely be more formidable structures and provide 
continuous passive upstream movement by eels, versus capture, holding and transporting eels. 
Given the need for conducting initial evaluations, filing interim eelway design plans, constructing 
interim eelways and evaluating the interim eelways, it is appropriate to extend the installation 
date for the eelways to 2012 to provide the necessary time for these activities. 
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John Warner USFWS john_warner@fws.gov 

Julianne Rosset USFWS Julianne_Rosset@fws.gov 

 
 
Introductions 
Curt Mooney introduced the team and the reason for the meeting.  
 
Trigger Number 
Bill Smagula noted that a letter was just received the morning before the January 18, 2017, which 
indicated that the trigger number was met at Amoskeag; however, it was not an official signed letter. He 
requested a signed letter that specifically states that the trigger has been met. 
 
Rick Simmons asked Mike Bailey what methodology was used for counting the fish. Mike explained that 
they reviewed 5-minute subsample periods for each hour of video during a time where there was no 
trapping. Rick questioned the method used and suggested that in future years a more robust and accurate 
method be utilized.  
 
Upstream Fish Passage Evaluation Report 
Carla Stauber presented the report and discussed the details of each section.  She then handed out 
conceptual design drawings for a Denil fishway.   
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Bryan Sojkowski made the following initial comments: 

 The USFWS attraction flow criteria of 3% of the hydro capacity does not hold for Hooksett, as the 
hydro capacity is far less than the river flow during fish passage season. USFWS would refer to 
NOAA guidelines, which states that attraction flows of 5% to 10% of the high fish passage design 
flow (high flow = 19,000 cfs) would be required. This attraction flow would be 950 cfs (5%) to 1900 
cfs (10%). 

o Bryan later clarified in a comment dated February 3, 2017 the following: “the USFWS 
criteria for upstream passage attraction flow of 3-5% (now a minimum of 5% within the 
upcoming 2017 criteria) is grounded on the fact that a typical hydro facility is sized 
around the 30% exceedance flow, meaning for most of the time the unit discharge is the 
bulk of the far-field attraction flow (i.e., fish will most likely be attracted to the tailrace).  
Hooksett is sized for the 90% exceedance flow and therefore spillway flows will be the 
dominant attraction to fish.  In cases like this, USFWS refers to NOAA guidelines to 
ensure that the fishway is capable of competing with the spillway flows.” 

 A Denil would not be sufficient to pass the future restored American shad and river herring 
populations listed in the restoration plan.   

 A vertical slot would be a far better choice in order to accommodate the shad and herring 
population targets and account for the 3.5-foot headpond fluctuation. He said that a vertical slot 
will consistently put out the same flow (~35 to 50 cfs) whereas a Denil’s flow capacity decreases 
as the headpond level decreases. 

o Eversource inquired as to whether the April 1st start date for upstream fish passage 
specified in the License is really necessary, as fish aren’t seen passing the Amoskeag 
ladder until late April to early May. Joe McKeon concurred that a later starting date would 
be more appropriate. 

o The group agreed that a later starting date would lower the required “high design” 
operation flow of the fishway, thereby reducing the design headpond fluctuation. Joe told 
Carla to hold off on re-calculating the high design flow until he could verify what that 
revised start date would be. 

 Denil’s require a lot of maintenance, and he would prefer building a fishway that didn’t require 
significant maintenance. Maintenance and adjustments to a west-side fishway would require 
access to the West side of the dam which is not easily accessible, making the additional 
maintenance activity needed for a Denil even more problematic. 

o Bryan later commented on February 3, 2017 the following: “Denils that have to operate 
within a headpond range greater than 2.0 ft (the typical design range) require more 
maintenance due to the fact that flow reducing baffles are required to ensure the Denil is 
not overwhelmed during higher flows.” 

o Dave Robinson did not agree with Bryan that flow reducing baffles would be necessary, 
and stated that a Denil would not require significant maintenance at Hooksett. 

 Significantly more data on bathymetry and tailwater levels are needed downstream of the dam 
to assess routes of passage to a fishways and understand flow fields.  

 
Dave Robinson stated that maintenance on a Denil fishway would not be an issue, as Bryan had indicated. 
Dave also stated that the headpond fluctuation would not be an issue in operating the Denil, as long as 
flow control baffles/gates are installed at the upstream end. Bryan agreed that the Denil would require 
flow control baffles/gates but noted that they were not shown on the conceptual design provided at the 
meeting.  



 Bryan later clarified in a comment dated February 3, 2017 the following: “As drawn, the Denil 
would have 7.1 ft of water within the fishway at the high design flow of 19,000 cfs which would 
completely overwhelm the fishway (e.g. create hydraulic conditions that would hinder upstream 
passage, especially for Alosines).   There is an 8’ gate slot depicted within the exit channel but this 
would not be an appropriate way to control the flow within the Denil as it would create a hydraulic 
drop at the exit.” 

o Dave Robinson later clarified that the 8-ft gate drawn on the conceptual design is to 
function as a fully open or fully closed gate – it is not meant to control flow. 

 

 Bryan asked Dave if there were any example projects that had Denil fishways with high headpond 
fluctuations – Dave couldn’t think of any off the top of his head but would check. 

 
Bryan pointed to the aerial photograph presented in the report (under the low flow condition) and 
expressed concern that all the flow was shown to be spilling over the dam, as compared to the tailrace. 
Eversource informed him that the hydro was not operating in that photo, and that normally under that 
flow condition the hydro would be operating.  
 
Bryan indicated that even when the hydro is still operating, during fish passage season when the river 
flows are higher than the capacity of the unit, there is a lot of “false” attraction flow spilling over the 
spillway which could prevent fish from locating the entrance on the western side of the spillway. He also 
inquired if there was any consideration of fish entering the tailrace. 

 Bryan cited this “false” attraction from water spilling over the dam as his basis for the 950 cfs 
attraction flow. 

 USFWS asked if we had considered installing some sort of tailrace barrier. 

 Steve Robinson suggested that lowering the flashboard height on the western spillway section 
could improve attraction to the fishway. 

 John Warner suggested focusing the ZOP channel on river right (western side of bypass reach). 

 USFWS is concerned that the flashboards are not typically installed until mid-May to June. 
 
 
 
 
Action Items 

1. USFWS to follow-up with Eversource on revised fish passage season start date (May 1 instead of 
April 1) and Eversource to provide flashboard installation history. 

2. Eversource/G&S will further refine the tailwater and near dam bathymetry data 
3. Gomez and Sullivan to meet internally with Eversource to discuss flashboard system, operational 

requirements and attraction flow. 
4. Eversource and Gomez and Sullivan to host another meeting with Bryan Sojkowski to discuss 

hydraulics of Denil and attraction flow. 
5. Eversource will develop and provide to the agencies revised passage plans including any needed 

channel modifications and before or after have another agency meeting to discuss alternatives 
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Hooksett Upstream Fish Passage Consultation Meeting 
Thursday, January 4, 2018 

10:00 AM – 11:00 AM 
 

Meeting Minutes 
 
Attendees:  

John Warner (USFWS) Julianne Rosset (USFWS) 
Bryan Sojkowski (USFWS) Mike Bailey (USFWS) 
Matt Carpenter (NHFGD) Bjorn Lake (NOAA) 
Bill Smagula (Eversource) Curt Mooney (Eversource) 
Brent Sowle (Eversource) Steve Robinson (Eversource) 
Mike Hitchko (Eversource) Ryan McQueeney (Hull Street) 
Tom Sullivan (G&S) Ben Sawyer (G&S) 

 
Notes: 
• Due to a winter storm, many participants used the conference number to participate in the 

meeting.  A PowerPoint presentation (attached) was tendered on Wednesday afternoon for 
participants to follow. 

• Meeting began with a review of the Hooksett Nature-like fishway cost estimates memo 
submitted by Gomez and Sullivan to Eversource on November 11, 2017. The memo was 
subsequently shared with USFWS and NOAA on December 8, 2017. 

o The memo addressed action items 1, 2, and 4 from the October 2, 2017 meeting with 
revised cost estimates for the nature-like fishway concepts. 

o The memo also noted that a design flow of 800 cfs was assumed based on 5% of the 
5% exceedance flow. 

o The nature-like concepts were assumed to be the current preferred design based on 
the cost estimates, biological capacity, and access and constructability concerns. 

• Ben Sawyer reviewed several pros and cons for each nature-like concept noting in particular 
issues related to fish passage efficiency, site access, and operations and maintenance. Several 
comments were made in response to these items. 

• Bryan Sojkowski noted that he had looked more into the details of the USFWS concept. The 
15 foot weir spacing is too tight. Either the low flow notch would have to be widened to 40 
feet or the weir spacing increased to 30 feet (similar to the G&S design). 

• Bryan also discussed concerns with the entrance efficiency of the G&S concept. It was 
suggested that a barrier dam would be needed to prevent fish from following flow to the base 
of the spillway. 

• John Warner noted that velocity barriers may also be an issue for the G&S design at certain 
flows. Entrance jet velocities and velocities over weirs should be checked against design 
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criteria for eels, shad and herring. Bryan referenced the West Enfield project where eels 
successfully navigate the weirs through velocities of 4-6 fps. 

• Tom Sullivan suggested that the velocity calculations could be performed, though flaring the 
entrance may also have value for increasing entrance efficiency and controlling velocities. 

• Bjorn Lake questioned the concern that a passively controlled roughened channel concept 
would not be able to maintain headpond level within the project license. 

o He referenced the Howland and Cape Fear projects which have not had issues with 
controlling headpond levels, as well as the York Haven project which is a 
hydroelectric project planned to have a nature-like fishway. 

o Bjorn performed rough calculations for the low flow notch in the NOAA design and 
estimated a flow of 85 cfs for 2 feet of water depth. He noted the Merrimack River 
has historically had more than 227 cfs. 

o Leakage through the flashboards and the gate would need to be reduced. 
• Steve Robinson noted that precise headpond control is needed to meet the project’s license 

requirements, and the ability to stop flow over the spillway is also needed for maintenance of 
the project. 

• Curt Mooney also noted that with the NOAA concept there is risk of material moving during 
high flow events and removing such a large section of the existing dam is a risk. 

• Bjorn noted that it is too early to say what issues the designs have and more information is 
needed. Matt Carpenter said that all groups should check for legitimate concerns before 
ruling on concept out. 

• Some of the information noted by USFWS and NOAA that would help evaluate the concepts 
includes: 

o Bathymetry upstream of the west spillway 
o Tailwater levels at the proposed fishway entrance 
o Velocities through the proposed structures and tailrace 

• John Warner said that both the G&S and NOAA nature-like concepts should be further 
investigated, and due to the information needed the fishway likely won’t be constructed this 
year. 

• Curt Mooney asked for verification that the 800 cfs maximum design flow is acceptable. 
Bjorn, Bryan, and John all agreed that this flow is acceptable. 

 
 
Action Items: 

1. Eversource and Gomez and Sullivan will prepare a schedule for data collection. This 
schedule and associated data collection items will be submitted to the agencies for 
comments and additions. Once all groups have agreed upon a data collection content and 
schedule, Eversource and Gomez and Sullivan will proceed will collection of the data. 

2. Following data collection, all groups will review the concept designs and schedule a 
meeting or conference call to discuss. 
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1.0 INTRODUCTION 

Eversource contracted with Gomez and Sullivan Engineers (GSE) to evaluate upstream fish passage options 

for the western side of the Hooksett Dam spillway. Several potential fishways designs were evaluated in 

order to determine the most feasible design in terms of size, location, project operations, cost and 

constructability. Following the evaluation and several meetings with the US Fish and Wildlife Service 

(USFWS) and the National Marine Fisheries Service (NMFS), the options were narrowed down to two 

nature-like fishway concepts. Concept 1 involves a partial notch of the existing western spillway containing 

elements of a roughened channel with weirs. Concept 2 involves modification of the western spillway 

resulting in a roughened channel spanning the full western channel, plus building a new concrete crest at 

the upstream end of the proposed fishway to maintain pond elevations during the non-passage season. A 

meeting between representatives of Eversource, GSE, USFWS, and NMFS was held on January 4, 2018 to 

discuss these concepts. During this meeting, all three parties agreed that additional data was required to 

determine which of the two designs is more feasible. 

 

2.0 DATA COLLECTION 

The data proposed for collection to help evaluate the two nature-like fishway concepts includes bathymetry 

upstream of the west spillway, tailwater elevations expected for various flows at the proposed fishway 

entrances, and velocities though the proposed structures and tailrace. To collect this data, a combination of 

data collected from the field and computer models is required. 

2.1 Field Data 

Bathymetry data will be collected from the west spillway to 125 feet upstream and between the shoreline 

and the island separating the west spillway from the main spillway. The data will be collected at a frequency 

sufficient for creating contours accurate to 1-foot intervals. Additional elevation data between the west 

spillway and 125 feet downstream will also be collected as needed to supplement the existing contours to 

match the resolution of the upstream contours. The sediment upstream of the spillway will also be probed 

to determine depth to refusal at approximately 20 foot spacings. The region upstream of the spillway 

constitutes an area of approximately 17,000 square feet that encompasses the proposed exits of both fishway 

concepts and the data collected there will be used to evaluate the constructability, velocities, and required 

material quantities for each concept. This data will be distributed to all parties once collected and processed. 

To collect the tailwater elevation data, two options have been identified. The first option is to place three 

water level loggers at key locations. One logger will be placed in the headpond to act as a control and to 
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confirm elevations recorded by Eversource. If a suitable location cannot be found to install this logger or if 

conditions do not accommodate installation, this logger can be omitted and the headpond elevation data 

recorded by Eversource will be used instead. Another logger will be placed on the shoreline as an air 

pressure gage to record barometric pressure for converting the non-vented pressure gages’ readings to water 

depth. The last logger will be placed in the tailwater attached to the downstream end of the stone pier using 

rock pins and pipe clamps. Ideally, these loggers will be placed before spring flows, but if ice or high flows 

and unsafe conditions prevent installation the second option will be used. Once installed, the loggers will 

be checked at least once a month and physical measurements may also be recorded at this time to confirm 

the logger data. 

The second option for recording tailwater elevations is physically measuring the tailwater elevation to an 

established reference point (i.e. top of west spillway abutment, top of flashboards, top of concrete spillway 

crest) during several different flows. The reference point will have an elevation established by surveying 

before spring flows occur. During spring flows, the tailwater elevations will be measured for a minimum 

of five to six different flows throughout the proposed fishway design flow range of approximately 1,100 

cfs (95% exceedance) to 16,800 cfs (5% exceedance). Though the fishways will be designed to pass 

between 200-800 cfs depending on river flow and headpond levels; the fishway must remain operational 

and effective throughout the entire design flow range with the remainder of the flow passed through other 

project structures. The data points collected will be used to create a tailwater elevation curve, which is a 

key input for any hydraulic modeling efforts. Additional measurements will be collected if GSE, 

Eversource, and USFWS agree the curve is not defined well enough for use in evaluation of the fishway 

concepts. Regardless of the method used, the tailwater rating curve will be distributed to all parties once 

collected and processed. 
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 Figure 2.1-1. Looking upstream at stone pier and west spillway. 

 

2.2 Model Data 

Using the headpond elevation data, the tailwater elevation data, and the proposed layouts of the two fishway 

concepts, a 2D (depth-averaged) hydraulic model of the fishways will be developed by GSE. The model 

objectives will be to: 

1) Estimate the flows passing through each concept at potential variety of headpond elevations. The 

headpond elevations will be based on recorded headpond elevations as well as flow calculations 

across the full Hooksett Dam spillway. 

2) Determine velocities through each concept fishway for flow and headwater/tailwater combinations 

throughout the design flow range. The velocities will then be evaluated against known design 

criteria for the design species. 

3) Determine tailwater impacts on the fishway entrances for flows throughout the design flow range. 

Following completion of the data collection and modeling work, GSE will compile all the data and results 

into a technical memorandum which will be distributed to all parties. 

Location of 
tailwater logger 
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3.0 SCHEDULE 

In order to collect a sufficient amount of data to have an informed discussion on the selection of a fishway 

design, the water level loggers must be installed for an appropriate period of time to collect usable data. 

This data needs to be collected during the first half of 2018 to avoid delays in proceeding with the design 

and construction of an upstream fishway. The collection of the bathymetry data also needs to be scheduled 

during a time that the area upstream of the west spillway can be safety accessed and traversed. Once the 

water level data has been collected, additional time is necessary to create and run the 2D model as well. 

GSE proposes that the following schedule be used for the collection of data and development of the 2D 

model. 

3.1 Tailwater Elevations 

The water level loggers should be installed for a period long enough to experience as close to the full range 

of fishway design flows as possible. To achieve this, the water level loggers will be installed before the 

spring flows and removed in the summer. This will provide a variety of flows and corresponding tailwater 

elevations and will cover a large portion of the period considered for upstream fish passage. If the river 

flows and water levels allow, the loggers will be installed in mid-March and removed in mid-July. This will 

provide approximately four months of data during a period that typically contains low and high flows. If 

the water level loggers cannot be installed, physical measurements will be gathered during the same 

timeline instead. 

3.2 Bathymetry 

For safety reasons, the bathymetry data will be collected after spring flow recede. Since the area the data 

will be collected from is immediately upstream of the spillway, no flow or minimal flow over the west 

spillway will provide safe conditions for traversing the headpond. GSE expects the data for a study area of 

this size can be collected in a single day. Therefore, the bathymetry data will be collected between June 4, 

2018 and August 17, 2018 when flows and weather permit. 

3.3 Velocities 

Once the tailwater elevations and bathymetry data have been collected, the 2D models of the nature-like 

fishways will be developed. Allowing for two weeks to process the data gathered in the field, an additional 

two week period will be provided for review of the rating curves and site plan followed by a design meeting 

between representatives of GSE, Eversource, USFWS, and NMFS. This meeting will be used to discuss 

and come to consensus on the concept layouts and parameters used in the models. Following the meeting, 

work on the models will begin on September 4, 2018. Based on the size of the models, the complexity, and 
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GSE’s experience with creating 2D models, the models will take four weeks to create, run, and compile the 

results. Once the results have been compiled, they will be shared with Eversource, USFWS, and NMFS in 

the first week of October 2018. 

3.4 Proposed Start and End Dates 

Table 3.3-1 below provides an list of expected start and end dates for the components of this data collection 

plan, however the dates are not final since they may change due to weather and flow conditions. 

Table 3.3-1. Data Collection Schedule 
Phase Start Date End Date 
Install water level loggers/establish 
physical measurement benchmarks March 19, 2018 March 30, 2018 

Gather tailwater elevation data March 19, 2018 July 13, 2018 
Remove water level loggers July 16, 2018 August 17, 2018 
Collect bathymetry data June 4, 2018 August 17, 2018 
Data review and design meeting August 20, 2018 August 31, 2018 
Develop and run 2D model September 4, 2018 October 1, 2018 

 

All the data collected will be provided to Eversource, USFWS, and NMFS immediately after it has been 

processed. All parties will also be regularly updated on the progress of data collection and any delays or 

changes in the schedule. 
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Curtis Mooney

From: Mooney, Curtis R <curtis.mooney@eversource.com>
Sent: Tuesday, March 20, 2018 11:09 AM
To: Bailey, Michael (Michael_Bailey@fws.gov); Bjorn Lake - NOAA Federal; Bryan Sojkowski; John  Warner 

(John_Warner@fws.gov); Julianne  Rosset (julianne_rosset@fws.gov); Matthew A Carpenter 
(Matthew.A.Carpenter@wildlife.nh.gov); Susan Tuxbury - NOAA Federal

Cc: Ben  Sawyer (bsawyer@gomezandsullivan.com); Brent M. Sowle (brent.sowle@eversource.com); Tom 
Sullivan

Subject: Hooksett Fish Passage Data Collection Plan and Project Timeline

Good morning: 
 
Attached is the revised Hooksett Data Collection Plan and Schedule.   
 
Also attached, is a Project Timeline that includes where we have been, where we are now and where we plan to be in 
the future. 
 
Please let me know if you have any questions. 
 
Thanks, 
Curt 
 
Curtis R. Mooney, MS 
Eversource Hydro  
Senior Engineering Specialist 
 
59 Ayers Island Road 
Bristol, NH  03222 
 
Office: (603) 744‐8855 Ext. 2 
Cell: (603) 345‐8531 
 

From: Ben Sawyer [mailto:bsawyer@gomezandsullivan.com]  
Sent: Monday, March 19, 2018 4:22 PM 
To: Curtis R. Mooney <curtis.mooney@eversource.com> 
Cc: Tom Sullivan <tsullivan@gomezandsullivan.com> 
Subject: Hooksett Fish Passage Data Collection Plan 
 

EVERSOURCE IT NOTICE ‐ EXTERNAL EMAIL SENDER: Do not click on links or attachments if sender is unknown 
or if the email is unexpected from someone you know, and never provide a user ID or password. Forward 
suspicious emails to SpamFeedback@eversource.com  

Hello Curt, 
 
Please see attached the Data Collection Plan for the ongoing fish passage work at Hooksett. The plan has been revised to 
addressed the agencies’ comments given in the technical memorandum dated March 5, 2018 and account for collection 
of the data we expect will be needed to better evaluate the two nature‐like fishway options currently being considered.
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In addition, I’ve attached a timeline of the project to date with expected dates when futures steps will be completed. 
Please note that this timeline reflects the recorded dates of events prior to March 19, 2018 and the projected dates for 
future events after March 19, 2018. These projected dates are based on experience with similar projects and are not 
final. The projected dates may change due to unforeseen circumstances, delays due to weather, permitting issues, or 
other issues that arise. This schedule is only intended for use as a guideline for planning. 
 
Let me know if you have any questions. 
 
Thanks, 
Ben 
 
Benjamin Sawyer, E.I.T. 
Civil/Structural Engineer 
Gomez and Sullivan Engineers, DPC 
P.O. Box 2179 
Henniker, NH 03242 
O: (603) 428‐4960 
bsawyer@gomezandsullivan.com 

 
 

 

GSE CONFIDENTIALITY NOTICE: This email and any files transmitted with it are confidential and intended solely for the use of the individual or entity 
to whom they are addressed. If you are not the intended recipient, please do not read or review the content and/or metadata and do not disseminate, 
distribute or copy this communication. Anyone who receives this message in error should notify the sender (bsawyer@gomezandsullivan.com) 
immediately by return e-mail and delete it from his or her computer.  
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Curtis Mooney

From: Susan Tuxbury - NOAA Federal <susan.tuxbury@noaa.gov>
Sent: Monday, March 05, 2018 12:26 PM
To: Curt Mooney
Cc: Bjorn Lake - NOAA Federal; Matthew A Carpenter; Michael_bailey; Rosset, Julianne; Sojkowski, Bryan; 

Warner, John
Subject: Hooksett NLF Concept Data Collection Plan comments
Attachments: Hooksett Engineering Tech Memo_March 2018.pdf

EVERSOURCE IT NOTICE ‐ EXTERNAL EMAIL SENDER: Do not click on links or attachments if sender is unknown or if the 
email is unexpected from someone you know, and never provide a user ID or password. Forward suspicious emails to 
SpamFeedback@eversource.com  

Curt, 
 
Attached are agency engineering comments on The Nature‐like Fishway Concept Data Collection Plan, received February 
26, 2017. 
 
Please let us know if you have any questions.  Thank you. 
 
 
Sue Tuxbury 
Fishery Biologist 
Habitat Conservation Division 
NOAA Fisheries 
55 Great Republic Drive 
Gloucester, MA 01930 
978‐281‐9176 (phone) 
978‐281‐9301 (fax) 
susan.tuxbury@noaa.gov 



 

 

UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 
GREATER ATLANTIC REGIONAL FISHERIES OFFICE 
55 Great Republic Drive 
Gloucester, MA 01930-2276 
 

 

 

TECHNICAL MEMORANDUM 

TO: Curt Mooney, Eversource  

FROM: Bjorn Lake, NOAA Fisheries; Bryan Sojkowski, USFWS 

CC: 
Sue Tuxbury, NOAA Fisheries; Julianne Rosset, USFWS; Michael Bailey, 

USFWS; John Warner, USFWS; Matt Carpenter, NHFG 

DATE: March 5, 2018 

RE: Nature-like Fishway Concept Data Collection Plan 

 

INTRODUCTION 

 

On February 26, 2017, the resource agencies (NOAA Fisheries, USFWS, and NHFG) received a 

Nature-like Fishway Concept Data Collection Plan from Eversource for the Hooksett 

Hydroelectric Project (FERC No. 1893). The purpose of this technical memorandum is to 

provide comments on the plan before the 2018 field season. 

 

In the plan, Eversource proposes the following: 

 

 Collect bathymetry upstream of the west spillway 

 Measure tailwater elevations for representative flows during the upstream migratory 

period 

 Conduct two-dimensional modeling of the proposed nature-like fishway (NLF) concepts 

 

RECOMMENDATIONS 

 

Eversource proposes collecting data from the west spillway to 100 feet upstream and between the 

shorelines and the island separating the west spillway from the main spillway. However, it is our 

opinion that the topographic/hydrographic data already collected downstream of the dam is 

insufficient for developing the design of the NLF. Therefore, we recommend augmenting the 

existing survey data to provide better resolution and coverage. Upstream of the dam, the 

bathymetric survey should match the resolution of the downstream area. We expect the final 

deliverable to be a topographic map that has a sufficient point cloud coverage to show accurate 

1-foot contour intervals from shoreline to shoreline (i.e., ordinary high water mark), extending 

approximately 125 feet upstream and downstream from the dam. A nature-like fishway at a 3% 

slope is approximately 200 feet long and we recommend adding a buffer totaling at least 50 feet 

to ensure we find the ideal location for siting the fishway. We have attached a figure showing the 

general coverage area we recommend for further design development.  



 

 

 

In addition to the topographic/hydrographic site plan, we recommend probing the sediment 

upstream of the dam to determine the depth to refusal. Understanding the depth to bedrock will 

be important for determining feasibility of various layouts of the proposed fishway that extend 

upstream of the dam. We anticipate that most of the substrate upstream of the dam will be 

bedrock with thin layers of sediment, but it is better to confirm that now than during the design 

or construction. We suggest a 20-foot on center resolution will be sufficient to estimate the 

sediment deposition behind the dam. If sediment is upstream of the dam, the substrate should be 

characterized using visual and tactile observations (e.g., silt, sand, gravel, and cobble).  

To collect data upstream of the dam safely and accurately, we recommend installing temporary 

flashboards on the west spillway, during annual installation that are deeper than normal to force 

flow to the eastern spillway. Once the bathymetric and sediment data is collected, replace the 

temporary west spillway flashboards with normal depth boards. This method would facilitate 

accurate and safe data collection during lower flows without sacrificing minimum flow 

requirements in the bypass reach. We anticipate the data collection will take more than one day 

to complete.  

 

We concur with the approach to collect tailwater elevations with our preference being to use 

surveyed data loggers instead of physical measurements, if feasible. We anticipate that it will be 

highly unlikely that safe physical measurements of tailwater at high flow will be possible. The 

proposed duration of the measurements should cover most, if not all, of the full range of fish 

passage operational flows.  

 

We concur with the approach to use the two-dimensional model to evaluate hydraulic conditions 

for the proposed concepts. Pending the data collected from the tailwater elevation loggers, we 

would expect to simulate at least three scenarios per fishway layout corresponding to the 5%, 

50%, and 95% exceedance flow values during the migratory season. If the results of one of those 

scenario simulations approaches passage criteria limits for velocity or depth, we may request 

additional simulations to confirm performance.  

 

We recommend adding another milestone to the proposed schedule. After collecting the water 

surface elevation data and the topographic survey data, we would like to be able to review the 

rating curves and site plan before starting the modeling exercise. We anticipate this would 

include a minimum of two weeks review time culminating in a design meeting. The purpose 

would be to come to consensus on the concept layout(s) and parameters for the modeling 

exercise before building the model and running the simulations.  

 

Thank you for the opportunity to review the data collection plan. We look forward to continuing 

the design effort for the Hooksett upstream fishway.  
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Curtis Mooney

From: Rosset, Julianne <julianne_rosset@fws.gov>
Sent: Wednesday, March 07, 2018 2:03 PM
To: Susan Tuxbury - NOAA Federal
Cc: Bjorn Lake - NOAA Federal; Curt Mooney; Matthew A Carpenter; Michael_bailey; Sojkowski, Bryan; 

Warner, John
Subject: Re: Hooksett NLF Concept Data Collection Plan comments

EVERSOURCE IT NOTICE ‐ EXTERNAL EMAIL SENDER: Do not click on links or attachments if sender is unknown or if the 
email is unexpected from someone you know, and never provide a user ID or password. Forward suspicious emails to 
SpamFeedback@eversource.com  

Hi Curt, 
 
Just to clarify, the Hooksett Engineering Tech memo also represents the Service's comments on the 
Nature-like Fishway Concept Data Collection Plan. 
 
Kind regards, 
Julianne  
 
 
Julianne Rosset 
Fish & Wildlife Biologist  
USFWS New England Field Office 
70 Commercial Street, Suite 300 
Concord, NH 03301 
603-227-6436 
julianne_rosset@fws.gov 
 
On Mon, Mar 5, 2018 at 12:25 PM, Susan Tuxbury ‐ NOAA Federal <susan.tuxbury@noaa.gov> wrote: 
Curt, 
 
Attached are agency engineering comments on The Nature‐like Fishway Concept Data Collection Plan, received 
February 26, 2017. 
 
Please let us know if you have any questions.  Thank you. 
 
 
Sue Tuxbury 
Fishery Biologist 
Habitat Conservation Division 
NOAA Fisheries 
55 Great Republic Drive 
Gloucester, MA 01930 
978‐281‐9176 (phone) 
978‐281‐9301 (fax) 
susan.tuxbury@noaa.gov 
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Hooksett Upstream Fish Passage Engineering Meeting 
Thursday, November 1, 2018 

10:00 AM – 11:00 AM 
 

Meeting Minutes 
 

Attendees:  

Bryan Sojkowski (USFWS) Bjorn Lake (NMFS) 
Brent Sowle (HSE) Curt Mooney (HSE) 
Steve Robinson (HSE) Tom Sullivan (G&S) 
John Hart (G&S) Ben Sawyer (G&S) 
Drew Trested (Normandeau) 

 
Notes: 

• Tom Sullivan opened with a review of where the development of the upstream fish passage 
design concepts stands. Gomez and Sullivan collected data to aid with the review of the two 
concepts under consideration. This data was collected to aid in modeling the two concepts. 

• John Hart outlined the basic parameters for the models and noted that HEC-RAS 2D is the 
software that will be used. 

• He then proposed model extents on the downstream side of the spillway: 
o A no flow boundary is planned on the river left channel below the spillway. 
o The rocky ledge outcropping that acts as a hydraulic control will be the downstream 

boundary. 
• Bjorn Lake asked how G&S planned to account for the difference in tailwater elevation 

between the island and rock outcropping. 
• John Hart said this would be determined as the model is constructed. He noted that for the 

upstream extents, the location of the headpond logger (±200 feet upstream of west abutment) 
would be used. He also noted that G&S plans to model the existing conditions in the area of 
conceptual upstream fish passage areas to help calibrate the model and ensure the headpond 
and tailwater rating curves are reasonable. 

• Bjorn Lake asked if the model would be tied into the FEMA model for long distance 
calculations. 

o John Hart said that the FEMA model would mainly be good for high flow, ballpark 
estimates, but Bjorn noted that FEMA models can still provide good cross-section 
geometry especially in rock ledge areas such as the Hooksett project. 

o Tom Sullivan said that the dam break model for the project could provide similar 
cross-sectional information. 

• All parties agreed that the discussed geographic extents look reasonable. 
• John Hart next discussed the mesh size proposed for the model. 
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o G&S plans to use a 0.25-foot mesh size in the vicinity of the fish passage structures 
so the model can pick up the smaller details such as walls of possible structures. 

o The mesh size would enlarge further away from the fish passage structures. 
• Tom Sullivan noted that due to runtime, model stability, and other factors, mesh size is 

important and may change if needed as the model is developed. John Hart stated that the 
mesh size may also be decreased in certain areas to inspect velocities at key areas. 

• All parties agreed that the planned mesh size was reasonable. 
• Next, Ben Sawyer summarized the data that had been collected since the last meeting. 

o Five months of flow and water level data was collected. The readings were taken by 
the loggers at 15-minute intervals. The flow data was prorated from the Goffs Falls 
USGS gage. 

o There was a 2-month gap in the tailwater level data during the months of April and 
May due to a malfunctioning logger. This data has been supplemented with field 
measurements. 

o Upstream bathymetry has not been collected yet due to high river flows in August and 
limited availability of equipment. 

• Tom Sullivan stated that a consensus on the low design flow through the fishway is still 
needed. 

o Curt Mooney noted that the current minimum bypass flow is 64 cfs. 
o Bjorn Lake said that we may set that as the low design flow. 
o John Hart said that passing the 64 cfs flow through the fishway would not account for 

leakage through the flashboards, gate, or dam. 
o Bjorn Lake also noted that when he looked at the past approximately 30 years of flow 

data, he did not recall seeing any flows below ±130 to 140 cfs. 
o Consensus is still needed on the low design flow. 

• Bjorn Lake stated that the upstream bathymetry is still needed because it will help determine 
the most economic locations for features. Sediment depth (if present) and/or bedrock ledge 
conditions would also be good information to have and might affect the feasibility of the fish 
passage conceptual designs. 

• Bryan Sojkoswki asked if there is an updated schedule for the fishway project. 
o Curt Mooney said that G&S will provide an updated schedule. 
o Tom Sullivan noted that G&S will provide two schedules with one assuming the 

remaining field work (upstream bathymetry) can be completed before the end of the 
year and the other assuming the field work will be delayed to next summer. 

 
 
 
Action Items: 

1. Gomez and Sullivan will evaluate the low design flow for discussion with all groups. 
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2. Gomez and Sullivan will provide two revised schedules for the full project timeline. One 
will reflect the completion of field work this year. The other will reflect the completion of 
field work early next summer. 

3. Gomez and Sullivan will begin developing the 2D model starting with the area 
downstream of the spillway. Once the bathymetry data has been collected, the remainder 
of the model will be developed and run. 
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Curtis Mooney

From: Curtis Mooney
Sent: Wednesday, December 05, 2018 8:34 AM
To: Rosset, Julianne; Bailey, Michael; Carpenter, Matthew; Sojkowski, Bryan; - NOAA Federal, Bjorn Lake; 

McDermott, Sean
Cc: Brent Sowle (bsowle@centralriverspower.com); Sullivan, Tom; Sawyer, Ben; Trested, Drew
Subject: Hooksett Updated Schedule 
Attachments: Hooksett Fish Passage Schedule 20181204 Scenario 1.pdf; Hooksett Fish Passage Schedule 20181204 

Scenario 2.pdf

Good morning: 
 
Please see the attached updated Hooksett Fish Passage Schedule(s).  As requested at the November 1, 2018 2D 
Modeling inputs meeting, G&S has provided two schedules: one‐ depicting if the remaining bathymetry data is collected 
this year and two‐ if the data is collected in 2019. 
 
If you would like, we can schedule a meeting or conference call with Gomez & Sullivan to discuss the schedules. 
 
Thanks, 
Curt 
 
Curtis R. Mooney, MS 
Central Rivers Power 
Manager, Regulatory Affairs 
 
59 Ayers Island Road 
Bristol, NH  03222 
 
Office: (603) 744‐8855 Ext. 2 
 

From: Ben Sawyer <bsawyer@gomezandsullivan.com>  
Sent: Tuesday, December 04, 2018 2:27 PM 
To: Curtis Mooney <cmooney@centralriverspower.com> 
Subject: Hooksett Updated Schedule  
 
Hello Curt, 
 
I’ve attached the two updated versions of the schedule for Hooksett. Scenario 1 is if we are able to collect the remaining 
field data before the end of the year, and scenario 2 is if we are not able to collect the data until July of next year. Both 
schedules estimate procurement and permitting for construction beginning near the end of 2020 and construction in 
2021. The main difference between the two scenarios is when the remaining field data is collected. For scenario 2 this 
results in a tighter schedule with less leniency for delays in order for construction to finish in 2021. 
 
Let me know if you have any questions. 
 
Thanks, 
Ben 
 
Benjamin Sawyer, E.I.T. 
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Civil/Structural Engineer 
Gomez and Sullivan Engineers, DPC 
P.O. Box 2179 
Henniker, NH 03242 
O: (603) 428‐4960 
bsawyer@gomezandsullivan.com 
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to whom they are addressed. If you are not the intended recipient, please do not read or review the content and/or metadata and do not disseminate, 
distribute or copy this communication. Anyone who receives this message in error should notify the sender (bsawyer@gomezandsullivan.com) 
immediately by return e-mail and delete it from his or her computer.  



ID Task Name Start Finish

1 Initial Agency meeting to discuss the potential the 
trigger number had been met

Fri 7/1/16 Fri 7/1/16

2 Upstream Fish Passage Evaluation Report (submitted to 
the agencies November 4, 2016)

Mon 8/1/16 Fri 11/4/16

3 First Meeting & Action Items Wed 1/18/17 Fri 5/26/17

4 First Agency Meeting Wed 1/18/17 Wed 1/18/17

5 Eversource received official confirmation letter that 
the trigger number had been met

Thu 1/19/17 Thu 1/19/17

6 Refine Tailwater and Hydraulics Mon 1/23/17 Mon 3/27/17

7 Revise Passage Plans Mon 3/27/17 Fri 4/28/17

8 Attraction Flow Feasibility Study Mon 5/1/17 Fri 5/26/17

9 Site Visit to Discuss Nature-Like Fishway Alternative Fri 7/21/17 Fri 7/21/17

10 Development of Nature-like Fishway Concepts Mon 7/24/17 Wed 9/6/17

11 Second Agency Meeting & Action Items Mon 10/2/17 Mon 11/13/17

12 Second Agency Meeting Mon 10/2/17 Mon 10/2/17

13 Concept and Cost Estimate Revisions Mon 10/23/17 Mon 11/13/17

14 Third Agency Meeting & Action Items Thu 1/4/18 Fri 4/26/19

15 Third Agency Meeting Thu 1/4/18 Thu 1/4/18

16 Prepare Data Collection Schedule Mon 1/29/18 Fri 3/16/18

17 Data Collection Mon 3/26/18 Wed 10/31/18

18 2D Modeling Engineering Meeting Thu 11/1/18 Thu 11/1/18

19 Additional Data Collection Mon 11/5/18 Fri 12/28/18

20 Submit Data Collection Memo Fri 12/28/18 Fri 12/28/18

21 2D Modeling Mon 11/5/18 Fri 3/29/19

7/1

1/18

1/19

7/21

10/2

1/4

11/1

12/28
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Project: Hooksett Schedule_REV
Date: Tue 12/4/18

NOTE: This timeline reflects the recorded dates of events prior to December 4, 2018 and the projected dates for future events after December 4, 2018. These projected dates are based on experience with similar projects and are
not final. The projected dates may change due to unforeseen circumstances, delays due to weather, permitting issues, or other issues that arise. This schedule is only intended for use as a guideline for planning.



ID Task Name Start Finish

22 Submit 2D Modeling Memo Mon 4/1/19 Fri 4/26/19

23 Fourth Agency Meeting & Action Items Mon 5/6/19 Fri 6/28/19

24 Fourth Agency Meeting Mon 5/6/19 Fri 5/10/19

25 Fourth Agency Meeting Action Items Mon 6/3/19 Fri 6/28/19

26 Fishway Design Mon 7/15/19 Fri 7/30/21

27 Preliminary Design Mon 7/15/19 Fri 11/15/19

28 30% Design Plans Mon 7/15/19 Fri 8/9/19

29 30% Agency Review Mon 8/12/19 Fri 9/6/19

30 30% Design Review Meeting Mon 9/9/19 Fri 9/20/19

31 60% Design Plans Mon 9/23/19 Fri 10/18/19

32 60% Agency Review Mon 10/21/19 Fri 11/1/19

33 60% Design Review Meeting Mon 11/4/19 Fri 11/15/19

34 Permitting Mon 8/3/20 Fri 7/30/21

35 Final Design Mon 11/18/19 Fri 6/5/20

36 90% Design Plans Mon 11/18/19 Fri 11/29/19

37 90% Agency Review Mon 12/2/19 Fri 12/27/19

38 90% Design Meeting Mon 12/30/19 Fri 1/10/20

39 FERC Review Mon 1/20/20 Fri 5/15/20

40 Final Design Mon 5/18/20 Fri 6/5/20

41 Procurement Mon 7/6/20 Fri 11/6/20

42 Bidding Mon 7/6/20 Fri 8/7/20
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Project: Hooksett Schedule_REV
Date: Tue 12/4/18

NOTE: This timeline reflects the recorded dates of events prior to December 4, 2018 and the projected dates for future events after December 4, 2018. These projected dates are based on experience with similar projects and are
not final. The projected dates may change due to unforeseen circumstances, delays due to weather, permitting issues, or other issues that arise. This schedule is only intended for use as a guideline for planning.



ID Task Name Start Finish

43 Selection and Contract Finalization Mon 9/7/20 Fri 11/6/20

44 Construction Mon 8/2/21 Fri 11/19/21
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Project: Hooksett Schedule_REV
Date: Tue 12/4/18

NOTE: This timeline reflects the recorded dates of events prior to December 4, 2018 and the projected dates for future events after December 4, 2018. These projected dates are based on experience with similar projects and are
not final. The projected dates may change due to unforeseen circumstances, delays due to weather, permitting issues, or other issues that arise. This schedule is only intended for use as a guideline for planning.



ID Task Name Start Finish

1 Initial Agency meeting to discuss the potential the 
trigger number had been met

Fri 7/1/16 Fri 7/1/16

2 Upstream Fish Passage Evaluation Report (submitted to 
the agencies November 4, 2016)

Mon 8/1/16 Fri 11/4/16

3 First Meeting & Action Items Wed 1/18/17 Fri 5/26/17

4 First Agency Meeting Wed 1/18/17 Wed 1/18/17

5 Eversource received official confirmation letter that 
the trigger number had been met

Thu 1/19/17 Thu 1/19/17

6 Refine Tailwater and Hydraulics Mon 1/23/17 Mon 3/27/17

7 Revise Passage Plans Mon 3/27/17 Fri 4/28/17

8 Attraction Flow Feasibility Study Mon 5/1/17 Fri 5/26/17

9 Site Visit to Discuss Nature-Like Fishway Alternative Fri 7/21/17 Fri 7/21/17

10 Development of Nature-like Fishway Concepts Mon 7/24/17 Wed 9/6/17

11 Second Agency Meeting & Action Items Mon 10/2/17 Mon 11/13/17

12 Second Agency Meeting Mon 10/2/17 Mon 10/2/17

13 Concept and Cost Estimate Revisions Mon 10/23/17 Mon 11/13/17

14 Third Agency Meeting & Action Items Thu 1/4/18 Fri 9/27/19

15 Third Agency Meeting Thu 1/4/18 Thu 1/4/18

16 Prepare Data Collection Schedule Mon 1/29/18 Fri 3/16/18

17 Data Collection Mon 3/26/18 Wed 10/31/18

18 2D Modeling Engineering Meeting Thu 11/1/18 Thu 11/1/18

19 Additional Data Collection Mon 11/5/18 Fri 6/28/19

20 Submit Data Collection Memo Fri 6/28/19 Fri 6/28/19

21 2D Modeling Mon 11/5/18 Fri 8/30/19
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Project: Hooksett Schedule_REV
Date: Tue 12/4/18

NOTE: This timeline reflects the recorded dates of events prior to December 4, 2018 and the projected dates for future events after December 4, 2018. These projected dates are based on experience with similar projects and are
not final. The projected dates may change due to unforeseen circumstances, delays due to weather, permitting issues, or other issues that arise. This schedule is only intended for use as a guideline for planning.



ID Task Name Start Finish

22 Submit 2D Modeling Memo Mon 9/2/19 Fri 9/27/19

23 Fourth Agency Meeting & Action Items Mon 10/7/19 Fri 11/29/19

24 Fourth Agency Meeting Mon 10/7/19 Fri 10/11/19

25 Fourth Agency Meeting Action Items Mon 11/4/19 Fri 11/29/19

26 Fishway Design Mon 12/16/19 Fri 7/30/21

27 Preliminary Design Mon 12/16/19 Fri 4/17/20

28 30% Design Plans Mon 12/16/19 Fri 1/10/20

29 30% Agency Review Mon 1/13/20 Fri 2/7/20

30 30% Design Review Meeting Mon 2/10/20 Fri 2/21/20

31 60% Design Plans Mon 2/24/20 Fri 3/20/20

32 60% Agency Review Mon 3/23/20 Fri 4/3/20

33 60% Design Review Meeting Mon 4/6/20 Fri 4/17/20

34 Permitting Mon 8/3/20 Fri 7/30/21

35 Final Design Mon 4/20/20 Fri 11/6/20

36 90% Design Plans Mon 4/20/20 Fri 5/1/20

37 90% Agency Review Mon 5/4/20 Fri 5/29/20

38 90% Design Meeting Mon 6/1/20 Fri 6/12/20

39 FERC Review Mon 6/22/20 Fri 10/16/20

40 Final Design Mon 10/19/20 Fri 11/6/20

41 Procurement Mon 12/7/20 Fri 4/9/21

42 Bidding Mon 12/7/20 Fri 1/8/21
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ID Task Name Start Finish

43 Selection and Contract Finalization Mon 2/8/21 Fri 4/9/21

44 Construction Mon 8/2/21 Fri 11/19/21
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From: Kayla Easler
To: "Lamb, Amy"; Tuttle, Kim
Cc: Henderson, Carol; Andy Qua
Subject: RE: NHB review: NHB19-0097
Date: Thursday, January 24, 2019 11:11:00 AM
Attachments: Hooksett_PB.jpg

Project Description for NHB.docx

Amy,
 
Attached is the project description and operations for Hooksett.
 
The Hooksett Falls Development was established in 1926 by Manchester Tractor, Light, and Power Company, as a
unit of PSNH. An existing powerhouse at the falls, likely constructed by the Hooksett Manufacturing Company, and a
wood crib dam were replaced, while two stone dams were left in place.
 
 
Kayla A. Easler
Regulatory Coordinator

Direct: (207) 416-1271
www.KleinschmidtGroup.com
Providing practical solutions for complex problems affecting energy, water,
and the environment
 
 

From: Lamb, Amy <Amy.Lamb@dncr.nh.gov> 
Sent: Thursday, January 24, 2019 10:07 AM
To: Kayla Easler <Kayla.Easler@KleinschmidtGroup.com>; Tuttle, Kim <Kim.Tuttle@wildlife.nh.gov>
Cc: Henderson, Carol <Carol.Henderson@wildlife.nh.gov>
Subject: RE: NHB review: NHB19-0097
 
Kayla,
 
Can you provide some information about the dam operations?  There is a population of incurved
umbrella sedge (Cyperus squarrosus) on a sandbar in the Merrimack River, which would only have
habitat available during low-water periods.  Is the water ponded at all behind the dam, and if so,
does it impact the area where this species is mapped (near the northern end of the project area)? 
Before we can make a determination about effects of dam operations on rare plant species, we will
need to know whether the dam causes alterations in available habitat for this species due to
ponding.
 
Amy Lamb
Ecological Information Specialist
(603) 271-2834
amy.lamb@dncr.nh.gov 

NH Natural Heritage Bureau 
DNCR - Forests & Lands 

mailto:Amy.Lamb@dncr.nh.gov
mailto:Kim.Tuttle@wildlife.nh.gov
mailto:Carol.Henderson@wildlife.nh.gov
mailto:Andy.Qua@KleinschmidtGroup.com
file:////c/www.KleinschmidtUSA.com
mailto:amy.lamb@dncr.nh.gov
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PROJECT DESCRIPTION



The Hooksett Development consists of a 5.5-mile-long, 350-acre reservoir, dam, power canal, powerhouse, tailrace channel, substation, and appurtenant facilities, which are described in further detail below. The run-of-river plant is operated automatically as a base load unit generating power whenever adequate river flows are available.



The Hooksett dam has two spillway sections. A stone masonry section, approximately 340 feet long, extends from the west bank of the river. The second section is approximately 250 feet long and mode of concrete. This section runs longitudinally up and down the river near the east bank of the river and forms a canal that extends to the powerhouse, each section topped with 2-foot-high flashboards and a crest at elevation 187 feet (USGS datum). There is a 13-foot-by 20-foot steel Taintor wastegate located between the second spillway section and the powerhouse; a power canal. Located at the east of the dam, a brick powerhouse is approximately 40 feet long by 45 feet wide. The powerhouse containing a single 2,150 hp I.P. Morris vertical propeller turbine connected to an Allis-Chalmers generator with an installed capacity of 1,600 kW. The project has an approximate110-foot long tailrace and a bypassed reach approximately 430 feet long. There is a substation; and other appurtenances.



The U.S. Department of the Interior (USDOI), Fish and Wildlife Service (USFWS) fishway prescription requires the installation of upstream passage facilities for anadromous fish at the Hooksett Dam, to be operational within three years after passage of either 9,500 or more shad or 22,500 or more river herring in any given year at the Amoskeag development.  The trigger number for river herring was reached during the 2016 migration season. As such, and former owner, Eversource, initiated consultation with state and federal agencies to begin preliminary design work. HSE continues to consult with the agencies to determine the most feasible design in terms of size, location, target species, project operations, cost and constructability.  

[bookmark: _GoBack]

Existing downstream fish passage is a bypass system between the Taintor gate and the powerhouse.



PROJECT OPERATIONS

The run-of-river plant is operated automatically with a remote control via SCADA from the Electric System Control Center in Manchester, New Hampshire. The unit is equipped with control devices that allow manual control of all unit operating functions form the station’s switch board. 



CRPNH provides a minimum flow of 819 cfs or inflow, whichever is lower to the tailrace and a minimum flow 64 cfs to the bypassed reached for aquatic enhancement purposes.



The maximum hydraulic capacity of the plant is about 1750 cfs at a gross head of 16 feet. 





172 Pembroke Rd 
Concord, NH  03301

 

From: Kayla Easler [mailto:Kayla.Easler@KleinschmidtGroup.com] 
Sent: Thursday, January 24, 2019 9:00 AM
To: Tuttle, Kim; Lamb, Amy
Cc: Henderson, Carol
Subject: RE: NHB review: NHB19-0097
 
Thank you Kim.
 
 
Kayla A. Easler
Regulatory Coordinator

Direct: (207) 416-1271
www.KleinschmidtGroup.com
Providing practical solutions for complex problems affecting energy, water,
and the environment
 
 

From: Tuttle, Kim <Kim.Tuttle@wildlife.nh.gov> 
Sent: Thursday, January 24, 2019 8:59 AM
To: Kayla Easler <Kayla.Easler@KleinschmidtGroup.com>; Lamb, Amy <Amy.Lamb@dncr.nh.gov>
Cc: Henderson, Carol <Carol.Henderson@wildlife.nh.gov>
Subject: RE: NHB review: NHB19-0097
 
Kayla,
 
Carol Henderson, our NHFG Environmental Review Coordinator, takes care of Low Impact
Hydropower Institute (LIHI)Certification requests. She is cc’d on this email.
 
Thank you,
 
Kim Tuttle
Wildlife Biologist
NH Fish and Game
11 Hazen Drive
Concord, NH 03301
603-271-6544
 
 
 

From: Kayla Easler [mailto:Kayla.Easler@KleinschmidtGroup.com] 
Sent: Thursday, January 24, 2019 8:53 AM
To: Lamb, Amy
Cc: Tuttle, Kim
Subject: RE: NHB review: NHB19-0097

mailto:Kayla.Easler@KleinschmidtGroup.com
file:////c/www.KleinschmidtUSA.com
mailto:Kim.Tuttle@wildlife.nh.gov
mailto:Kayla.Easler@KleinschmidtGroup.com
mailto:Amy.Lamb@dncr.nh.gov
mailto:Carol.Henderson@wildlife.nh.gov
mailto:Kayla.Easler@KleinschmidtGroup.com


 
Amy and Kim,
 
What additional information would like on the project? As I put in the project description, Central Rivers Power
(CRP) is applying for Low Impact Hydropower Institute (LIHI)Certification and as part of the process, CRP needs to
reach out to agencies and update their project information with the most up-to-date information. No changes to
the Project are expected at this time.
 
Along with getting the most up-to-date information on listed species, LIHI is looking for a written response from the
agencies, showing the continued operation of the project will not contribute to the status of the species and that no
significant affect is expected.
 
If you have questions, feel free to call me at 207-416-1271
 
Thanks,
 
Kayla A. Easler
Regulatory Coordinator

Direct: (207) 416-1271
www.KleinschmidtGroup.com
Providing practical solutions for complex problems affecting energy, water,
and the environment
 
 

From: Lamb, Amy <Amy.Lamb@dncr.nh.gov> 
Sent: Friday, January 18, 2019 12:29 PM
To: Kayla Easler <Kayla.Easler@KleinschmidtGroup.com>
Cc: Tuttle, Kim <Kim.Tuttle@wildlife.nh.gov>
Subject: NHB review: NHB19-0097
 

Attached, please find the review we have completed. If your review memo includes potential
impacts to plants or natural communities please contact me for further information.  If your
project had potential impacts to wildlife, please contact NH Fish and Game at the phone
number listed on the review.

Best, 
  Amy

Amy Lamb 
Ecological Information Specialist

NH Natural Heritage Bureau 
DNCR - Forests & Lands 
172 Pembroke Rd 
Concord, NH  03301 
603-271-2834

file:////c/www.KleinschmidtUSA.com
mailto:Amy.Lamb@dncr.nh.gov
mailto:Kayla.Easler@KleinschmidtGroup.com
mailto:Kim.Tuttle@wildlife.nh.gov


PROJECT DESCRIPTION 
 
The Hooksett Development consists of a 5.5-mile-long, 350-acre reservoir, dam, power canal, 
powerhouse, tailrace channel, substation, and appurtenant facilities, which are described in 
further detail below. The run-of-river plant is operated automatically as a base load unit 
generating power whenever adequate river flows are available. 
 
The Hooksett dam has two spillway sections. A stone masonry section, approximately 340 feet 
long, extends from the west bank of the river. The second section is approximately 250 feet long 
and mode of concrete. This section runs longitudinally up and down the river near the east bank 
of the river and forms a canal that extends to the powerhouse, each section topped with 2-foot-
high flashboards and a crest at elevation 187 feet (USGS datum). There is a 13-foot-by 20-foot 
steel Taintor wastegate located between the second spillway section and the powerhouse; a 
power canal. Located at the east of the dam, a brick powerhouse is approximately 40 feet long by 
45 feet wide. The powerhouse containing a single 2,150 hp I.P. Morris vertical propeller turbine 
connected to an Allis-Chalmers generator with an installed capacity of 1,600 kW. The project 
has an approximate110-foot long tailrace and a bypassed reach approximately 430 feet long. 
There is a substation; and other appurtenances. 
 
The U.S. Department of the Interior (USDOI), Fish and Wildlife Service (USFWS) fishway 
prescription requires the installation of upstream passage facilities for anadromous fish at the 
Hooksett Dam, to be operational within three years after passage of either 9,500 or more shad or 
22,500 or more river herring in any given year at the Amoskeag development.  The trigger 
number for river herring was reached during the 2016 migration season. As such, and former 
owner, Eversource, initiated consultation with state and federal agencies to begin preliminary 
design work. HSE continues to consult with the agencies to determine the most feasible design in 
terms of size, location, target species, project operations, cost and constructability.   
 
Existing downstream fish passage is a bypass system between the Taintor gate and the 
powerhouse. 
 
PROJECT OPERATIONS 

The run-of-river plant is operated automatically with a remote control via SCADA from the 
Electric System Control Center in Manchester, New Hampshire. The unit is equipped with 
control devices that allow manual control of all unit operating functions form the station’s switch 
board.  
 
CRPNH provides a minimum flow of 819 cfs or inflow, whichever is lower to the tailrace and a 
minimum flow 64 cfs to the bypassed reached for aquatic enhancement purposes. 
 
The maximum hydraulic capacity of the plant is about 1750 cfs at a gross head of 16 feet.  
 





From: Lamb, Amy
To: Kayla Easler
Cc: Henderson, Carol; Andy Qua
Subject: RE: NHB review: NHB19-0097
Date: Tuesday, January 29, 2019 2:58:35 PM

Kayla,
 
Below is my response to the Hooksett project (NHB19-0097)
 
An acidic riverside seep is found just north of the project area, at the base of the Garvins Falls dam.  This is an S1 ranked natural
community and there are only 4 documented exemplary occurrences in the state.  It is found on the shoreline of the Merrimack River. 
This community could be impacted by operations of either dam, but this is not certain.  The occurrence was likely larger at one time, prior
to the installation of the upstream Garvins Falls dam; however this is not the subject of the recertification.  Unless the Hooksett dam
causes prolonged flooding at this site, it is unlikely that its continued operation would threaten this occurrence.
 
There is a record for golden heather (Hudsonia ericoides) on an island within the river. This is an upland plant and is unlikely to me
impacted by project operations.
                                                                                                                                                                                                                                                        
There is a historical record for Houghton's umbrella sedge (Cyperus houghtonii) under existing power lines; this occurrence would be
unlikely to be impacted by the dam as it is found in an upland habitat.
                                                                                                                                                                                                                                                        
Incurved umbrella sedge (Cyperus squarrosus) occurs on a sand bar in the Merrimack River, in a “shallowly inundated” area.  If the dam
artificially impounds the Merrimack River for prolonged periods, then it could have an impact on the habitat for this species.
 
 
 
Amy Lamb
Ecological Information Specialist
(603) 271-2834
amy.lamb@dncr.nh.gov 

NH Natural Heritage Bureau 
DNCR - Forests & Lands 
172 Pembroke Rd 
Concord, NH  03301

 

From: Kayla Easler [mailto:Kayla.Easler@KleinschmidtGroup.com] 
Sent: Thursday, January 24, 2019 11:12 AM
To: Lamb, Amy; Tuttle, Kim
Cc: Henderson, Carol; Andy Qua
Subject: RE: NHB review: NHB19-0097
 
Amy,
 
Attached is the project description and operations for Hooksett.
 
The Hooksett Falls Development was established in 1926 by Manchester Tractor, Light, and Power Company, as a unit of PSNH. An existing powerhouse at the
falls, likely constructed by the Hooksett Manufacturing Company, and a wood crib dam were replaced, while two stone dams were left in place.
 
 
Kayla A. Easler
Regulatory Coordinator

Direct: (207) 416-1271
www.KleinschmidtGroup.com
Providing practical solutions for complex problems affecting energy, water, and the environment
 
 

From: Lamb, Amy <Amy.Lamb@dncr.nh.gov> 
Sent: Thursday, January 24, 2019 10:07 AM
To: Kayla Easler <Kayla.Easler@KleinschmidtGroup.com>; Tuttle, Kim <Kim.Tuttle@wildlife.nh.gov>
Cc: Henderson, Carol <Carol.Henderson@wildlife.nh.gov>
Subject: RE: NHB review: NHB19-0097
 

mailto:Amy.Lamb@dncr.nh.gov
mailto:Kayla.Easler@KleinschmidtGroup.com
mailto:Carol.Henderson@wildlife.nh.gov
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mailto:amy.lamb@dncr.nh.gov
file:////c/www.KleinschmidtUSA.com


Kayla,
 
Can you provide some information about the dam operations?  There is a population of incurved umbrella sedge (Cyperus squarrosus) on
a sandbar in the Merrimack River, which would only have habitat available during low-water periods.  Is the water ponded at all behind
the dam, and if so, does it impact the area where this species is mapped (near the northern end of the project area)?  Before we can make
a determination about effects of dam operations on rare plant species, we will need to know whether the dam causes alterations in
available habitat for this species due to ponding.
 
Amy Lamb
Ecological Information Specialist
(603) 271-2834
amy.lamb@dncr.nh.gov 

NH Natural Heritage Bureau 
DNCR - Forests & Lands 
172 Pembroke Rd 
Concord, NH  03301

 

From: Kayla Easler [mailto:Kayla.Easler@KleinschmidtGroup.com] 
Sent: Thursday, January 24, 2019 9:00 AM
To: Tuttle, Kim; Lamb, Amy
Cc: Henderson, Carol
Subject: RE: NHB review: NHB19-0097
 
Thank you Kim.
 
 
Kayla A. Easler
Regulatory Coordinator

Direct: (207) 416-1271
www.KleinschmidtGroup.com
Providing practical solutions for complex problems affecting energy, water, and the environment
 
 

From: Tuttle, Kim <Kim.Tuttle@wildlife.nh.gov> 
Sent: Thursday, January 24, 2019 8:59 AM
To: Kayla Easler <Kayla.Easler@KleinschmidtGroup.com>; Lamb, Amy <Amy.Lamb@dncr.nh.gov>
Cc: Henderson, Carol <Carol.Henderson@wildlife.nh.gov>
Subject: RE: NHB review: NHB19-0097
 
Kayla,
 
Carol Henderson, our NHFG Environmental Review Coordinator, takes care of Low Impact Hydropower Institute (LIHI)Certification
requests. She is cc’d on this email.
 
Thank you,
 
Kim Tuttle
Wildlife Biologist
NH Fish and Game
11 Hazen Drive
Concord, NH 03301
603-271-6544
 
 
 

From: Kayla Easler [mailto:Kayla.Easler@KleinschmidtGroup.com] 
Sent: Thursday, January 24, 2019 8:53 AM
To: Lamb, Amy
Cc: Tuttle, Kim
Subject: RE: NHB review: NHB19-0097
 
Amy and Kim,
 

mailto:amy.lamb@dncr.nh.gov
mailto:Kayla.Easler@KleinschmidtGroup.com
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What additional information would like on the project? As I put in the project description, Central Rivers Power (CRP) is applying for Low Impact Hydropower
Institute (LIHI)Certification and as part of the process, CRP needs to reach out to agencies and update their project information with the most up-to-date
information. No changes to the Project are expected at this time.
 
Along with getting the most up-to-date information on listed species, LIHI is looking for a written response from the agencies, showing the continued operation
of the project will not contribute to the status of the species and that no significant affect is expected.
 
If you have questions, feel free to call me at 207-416-1271
 
Thanks,
 
Kayla A. Easler
Regulatory Coordinator

Direct: (207) 416-1271
www.KleinschmidtGroup.com
Providing practical solutions for complex problems affecting energy, water, and the environment
 
 

From: Lamb, Amy <Amy.Lamb@dncr.nh.gov> 
Sent: Friday, January 18, 2019 12:29 PM
To: Kayla Easler <Kayla.Easler@KleinschmidtGroup.com>
Cc: Tuttle, Kim <Kim.Tuttle@wildlife.nh.gov>
Subject: NHB review: NHB19-0097
 

Attached, please find the review we have completed. If your review memo includes potential impacts to plants or natural
communities please contact me for further information.  If your project had potential impacts to wildlife, please contact NH Fish
and Game at the phone number listed on the review.

Best, 
  Amy

Amy Lamb 
Ecological Information Specialist

NH Natural Heritage Bureau 
DNCR - Forests & Lands 
172 Pembroke Rd 
Concord, NH  03301 
603-271-2834

file:////c/www.KleinschmidtUSA.com
mailto:Amy.Lamb@dncr.nh.gov
mailto:Kayla.Easler@KleinschmidtGroup.com
mailto:Kim.Tuttle@wildlife.nh.gov


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://www.fws.gov/newengland

In Reply Refer To: 

Consultation Code: 05E1NE00-2019-SLI-0785 

Event Code: 05E1NE00-2019-E-01814  

Project Name: Hooksett Development (FERC No. 1893)

 

Subject: 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 species list identifies threatened, endangered, proposed and candidate species, as 

well as proposed and final designated critical habitat, that may occur within the boundary of your 

proposed project and/or may be affected by your proposed project. The species list fulfills the 

requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the 

Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).

New information based on updated surveys, changes in the abundance and distribution of 

species, changed habitat conditions, or other factors could change this list. Please feel free to 

contact us if 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-IPaC 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 is to 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.

February 04, 2019

http://www.fws.gov/newengland
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A Biological Assessment is required 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 a Federal 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 is required 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-GLOS.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 seq.), 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/CurrentBirdIssues/Hazards/towers/towers.htm; http:// 

www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/ 

comtow.html.

We appreciate your concern for threatened and endangered species. The Service encourages 

Federal agencies to 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 Species List
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 

requirement for Federal agencies to "request of the Secretary of the Interior information whether 

any species which is listed or proposed to be listed may be present in the area of a proposed 

action".

This species list is provided by:

New England Ecological Services Field Office

70 Commercial Street, Suite 300

Concord, NH 03301-5094

(603) 223-2541
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Project Summary
Consultation Code: 05E1NE00-2019-SLI-0785

Event Code: 05E1NE00-2019-E-01814

Project Name: Hooksett Development (FERC No. 1893)

Project Type: DAM

Project Description: The Hooksett Development is one of three developments that comprise 

the Merrimack River Project (FERC No. 1893), located along 21 miles of 

the Merrimack River. The development is in the town of Hooksett and 

Bow, Merrimack County, New Hampshire. Hooksett is operated in run-of- 

river mode with an installed capacity of 1,600 kW. The development is 

approximately 8 miles upstream of the Amoskeag Dam at river mile 81.1 

and has a drainage area of 2,805 square miles. The project reservoir 

extends upstream approximately 5.5 miles and has a surface area of 350 

acres. The Merrimack River Project is owned by HSE Hydro NH, LLC 

and operated by Central Rivers Power NH, LLC (CRPNH). 

 

CRPNH is applying for a a Low Impact hydropower Institute certification

Project Location:

Approximate location of the project can be viewed in Google Maps: https:// 

www.google.com/maps/place/43.13307434895571N71.46231842162089W

Counties: Merrimack, NH

https://www.google.com/maps/place/43.13307434895571N71.46231842162089W
https://www.google.com/maps/place/43.13307434895571N71.46231842162089W
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Endangered Species Act Species
There is a total of 2 threatened, endangered, or candidate species on this species list.

Species on this list should be considered in an effects analysis for your project and could include 

species that exist in another geographic area. For example, certain fish may appear on the species 

list because a project could affect downstream species.

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA 

Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 

Department of Commerce.

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 

within your project area under this office's jurisdiction. Please contact the designated FWS office 

if you have questions.

1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 

office of the National Oceanic and Atmospheric Administration within the Department of 

Commerce.

Mammals
NAME STATUS

Northern Long-eared Bat Myotis septentrionalis
No critical habitat has been designated for this species.

Species profile: https://ecos.fws.gov/ecp/species/9045

Threatened

Flowering Plants
NAME STATUS

Small Whorled Pogonia Isotria medeoloides
No critical habitat has been designated for this species.

Species profile: https://ecos.fws.gov/ecp/species/1890

Threatened

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 

JURISDICTION.

1

https://www.fisheries.noaa.gov/
https://ecos.fws.gov/ecp/species/9045
https://ecos.fws.gov/ecp/species/1890
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Request for NHB Review of "Potential Impacts" from the NHB DataCheck Tool
 
NHB File Number: NHB19-0097
Data Requested: 1/7/2019

 
Requested By:

Name: Kayla Easler
 141 Main Street, P.O. Box 650

 Pittsfield, ME  04967
E-mail: kayla.easler@kleinschmidtgroup.com
Phone: 207-416-1271

 
Project Location:

Town:
 Description:  

 

Hooksett
 70 Merrimack St, Hooksett NH

 
Payment Information. These fields MUST be filled out.

Check Number: _________________________________________________

Name of Account: _________________________________________________

(as printed on the check)

 
 
Enclose this completed form with a check in the amount of $25, made out to "Treasurer, State of NH".

  
Send the check and the completed form to the following address:

DRED - NHB
 NHB Reviews
 172 Pembroke Road

 Concord, NH  03301
  



 

141 Main Street, P.O. Box 650 • Pittsfield, ME 04967 • Phone: 207.487.3328 • www.KleinschmidtGroup.com 

 
 
January 9, 2018 
 
VIA-EMAIL 

Gregg Comstock 
Supervisor, Water Quality Planning Section 
NH Department of Environmental Services 
29 Hazen Drive, P.O. Box 95 
Concord, NH  03302-0095 
Gregg.Comstock@des.nh.gov 
 
Hooksett Hydroelectric Project (FERC No. 1893) 
LIHI application Project Review of Continued Use 
 
 
Dear Gregg: 
 
The following is a request for review of water quality resources for the Low Impact Hydropower 
Institute (LIHI) certification application for Central Rivers Power: Hooksett Hydroelectric 
Project, part of the Merrimack Project (FERC No. 1893) located on the Merrimack River in the 
town of Hooksett, Merrimack County, New Hampshire. 
  
Part of the LIHI application process requires the applicant to receive conformation from the state 
water resource agency that the continued operation of the project does not and will not contribute 
to the impaired waters of the state.  
   
We ask that you please confirm, to your best abilities, that this is still true for the project and that 
the continued operations of the project do not contribute to water quality limitations. 
 
If you have any questions, please contact me at (207) 416-1271 or by email at 
Kayla.Easler@KleinschmidtGroup.com. 
 
Sincerely, 
 
KLEINSCHMIDT ASSOCIATES 

 
 
Kayla A. Easler 
Regulatory Coordinator 
 
KAE:TMJ 
cc:  Curt Mooney, Central Rivers Power 

Andy Qua, Kleinschmidt 
 
\\kleinschmidtusa.com\Condor\Jobs\4494\004\Docs\Hooksett\4494004 DES request_Hooksett.docx 



From: Kayla Easler
To: "Carol.Henderson@wildlife.nh.gov"
Subject: Additional species review for LIHI certification
Date: Thursday, January 24, 2019 9:35:00 AM
Attachments: NHB18-3938_Easler (002).pdf

NHB19-0070_Easler (002).pdf
NHB19-0097_Easler.pdf
image001.png

Good morning Carol,
 
I have three projects Gorham, Canaan, and Hooksett (attached) that are going through the application process for
LIHI certification.
 
Kim Tuttle directed me to you for the additional review of the projects. Please let me know what additional
information you need for review. As part of the LIHI process they require written responses from the agencies,
showing the continued operation of the project will not contribute to the status of the species and that no
significant affect is expected.
 
Thank you,
 
 
Kayla A. Easler
Regulatory Coordinator

Direct: (207) 416-1271
www.KleinschmidtGroup.com
Providing practical solutions for complex problems affecting energy, water,
and the environment
 
 
 

mailto:Carol.Henderson@wildlife.nh.gov
file:////c/www.KleinschmidtUSA.com
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Department of Natural and Cultural Resources  DNCR/NHB 
Division of Forests and Lands  172 Pembroke Rd. 
(603) 271-2214     fax:  271-6488  Concord,  NH   03301 


 To: Kayla  Easler, Kleinschmidt Associates 
 141 Main Street 
 P.O. Box 650 
 Pittsfield, ME  04967 
 


 From:  Amy Lamb, NH Natural Heritage Bureau 
 Date: 1/17/2019 (valid for one year from this date) 
 Re: Review by NH Natural Heritage Bureau 
 NHB File ID: NHB18-3938 Town: Gorham, Shelburne Location: Powerhouse Road, Gorham, NH  
 Description: The Gorham Hydroelectric Project (Project) is located in northern New Hampshire in Coos County, and in the city of Gorham. The 


Project is located on the Androscoggin River, the Gorham Project is one of seven hydroelectric projects within an 11-mile reach of 
the Androscoggin River between Berlin and Shelburne, New Hampshire (FERC 1993). There are five hydroelectric projects within 
8-river-miles upstream of the Gorham Project; the Shelburne Project is approximately 2.8-river-miles downstream of the Gorham 
Project. The Project’s hydroelectric facilities are owned by HSE Hydro NH, LLC and operated by Central Rivers Power NH, LLC 
(CRPNH). 
 
Central Rivers Power is applying for Low Impact Hydropower Institute (LIHI) certification to access renewable energy markets. 


cc: Kim Tuttle 
 
As requested, I have searched our database for records of rare species and exemplary natural communities, with the following results.   


Comments:   There is an exemplary sugar maple - silver maple - white ash floodplain forest within, upstream and downstream of the project area; 
contact NHB if additional information is needed about this natural community or listed plant species.  Contact the NH Fish & Game Department for 
additional information about wildlife species. 


Natural Community State1 Federal Notes 
Sugar maple - silver maple - white ash floodplain 
forest* 


-- -- Threats are primarily changes to the hydrology of the river, land conversion and 
fragmentation, introduction of invasive species, and increased input of nutrients and 
pollutants. 


Plant species State1 Federal Notes 
ovoid spikesedge (Eleocharis ovata)* E -- Threats include water level manipulations of ponds, pond shore development, heavy 


recreational use, and herbiciding.  Increased nutrient levels, e.g.,  from septic runoff, 
is also a threat. 


pink shinleaf (Pyrola asarifolia ssp.  asarifolia)* E -- Threats are primarily damage to its floodplain or riverbank habitat, including changes 







CONFIDENTIAL – NH Dept. of Environmental Services review 
Memo NH Natural Heritage Bureau 
 NHB Datacheck Results Letter 


Department of Natural and Cultural Resources  DNCR/NHB 
Division of Forests and Lands  172 Pembroke Rd. 
(603) 271-2214     fax:  271-6488  Concord,  NH   03301 


to local hydrology, land conversion and fragmentation, introduction of invasive 
species, and increased input of nutrients and pollutants. 


Vertebrate species State1 Federal Notes 
Bald Eagle (Haliaeetus leucocephalus) SC -- Contact the NH Fish & Game Dept (see below). 


Peregrine Falcon (Falco peregrinus anatum) T -- Contact the NH Fish & Game Dept (see below). 


Sensitive species E T Contact the NH Fish & Game Dept (see below). 


Sensitive species E T Contact the NH Fish & Game Dept (see below). 
 
1Codes:  "E" = Endangered, "T" = Threatened, “SC” = Special Concern,  "--" = an exemplary natural community, or a rare species tracked by NH Natural Heritage that has not yet 
been added to the official state list. An asterisk (*) indicates that the most recent report for that occurrence was more than 20 years ago. 
 
Contact for all animal reviews: Kim Tuttle, NH F&G, (603) 271-6544.   


A negative result (no record in our database) does not mean that a sensitive species is not present.  Our data can only tell you of known occurrences, based on 
information gathered by qualified biologists and reported to our office.  However, many areas have never been surveyed, or have only been surveyed for certain 
species.  An on-site survey would provide better information on what species and communities are indeed present. 
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New Hampshire Natural Heritage Bureau - Community Record 
 


Sugar maple - silver maple - white ash floodplain forest 
 
Legal Status Conservation Status 
Federal: Not listed Global: Not ranked (need more information) 
State: Not listed State: Critically imperiled due to rarity or vulnerability 
 
Description at this Location 
Conservation Rank: Historical records only - current condition unknown. 
Comments on Rank:  
  
Detailed Description: 1997: Two floodplain forest complexes were observed, one at the east edge of the golf 


course and one further west. The western complex was a stretch of scrappy broken canopy of 
Acer saccharinum, Populus balsamifera, Fraxinus americana, and Acer rubrum. A thick, 
species rich shrub and subcanopy layer included Berberis thunbergii, Polygonum 
cuspidatum, Solanum dulcamara, Lonicera morrowii, Parthenocissus quinquefolius, and 
Toxicodendron radicans. A sparse herb layer included Onoclea sensibilis, Glyceria 
melicaria, Carex gracillima, Solidago gigantea, S. rugosa, Cacalia atriplicifiolia, Oxalis 
stricta, and Galeopsis tetrahit. This area is characterized by edgy, patchy distribution of 
invasive, shrubs and vines, patches of bare sandy soils in the high terraces, occasional 
patches of pole size trees (especially near islands and low slough channels). The eastern 
complex was a typical, non-disturbed patch of high terrace floodplain forest. Other edgy, 
disturbed patches of this type of floodplain occurred throughout. Forest trees were variable 
in age and size, with an occasional super-canopy silver maple and red oak; 30"dbh individual 
cored; largest individual = 34" dbh. Dominant trees included Acer saccharinum, Prunus 
serotina, Fraxinus nigra, Quercus rubra, and Tilia americana. Shrubs and sub-canopy tree 
species included Ostrya virginiana, Prunus virginiana, Acer saccharum, and Parthenocissus 
quinquefolius. Herb species richness was low , with a mix of low and high floodplain 
species, including Onoclea sensibilis, Matteuccia struthiopteris, Glyceria melicaria, Rubus 
hispidus, and Solidago rugosa. 


General Area: 1997: Wildlife sign was abundant, and wood-duck boxes were scattered on trees near the 
river bank. The islands in this area appeared to have silver maples in the canopy, especially 
overhanging the river's edge. Trees were large and overhanging along the golf course, and in 
various stages of recovery (pole size, blowdowns) along the river. Topography along 
riverside observation points was a maze of cobbly, sandy slough channels with organic 
debris piles from recent flooding. Higher terrace soils varied from sandy soils that harbored 
sandy species, to fine sandy loams, with little to no mottling, in lower landscape positions. 
The entire western complex is edgy and highly disturbed, either by the golf course or by 
flood action along the river. Edge and invasive woody, vine species are common. The 
eastern portion, framed by the railroad, and high gradient Pea and Kidder Brook, had more 
of a forest buffer, however a gravel pit for the railroad lies upslope, and along Pea Brook. 
The upland forest s appeared slightly disturbed from a logging history(?) and high gradient, 
flash flooding from Pea Brook seemed to have devastating effects on trees along the stream 
bank. The dry stream-bed cuts a wide swath, with a floor of large, rounded cobbles. 


General Comments: 1997: These broken, edgey floodplain forest patches appear common on islands in this 
stretch of the Androscoggin. As much as possible of the forest should be protected, despite 
the edgy character of the patches. 


Management 
Comments: 


 


 
Location 
Survey Site Name: PSNH / Golf Course 
Managed By:  
    
County: Coos   
Town(s): Shelburne   
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Size:  84.6 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: Route 2 West from Gorham. Look for Gorham / Androscoggin River Golf Course on left (north). 


Park in golf course parking lot, check with golf course staff. Hike along river. Also, access to releve 
at Observation Point 4 (to the east) is from railroad tracks that cut through golf course. 


 
Dates documented 
First reported: 1997-09-17 Last reported: 1997-09-17 
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New Hampshire Natural Heritage Bureau - Plant Record 
 


ovoid spikesedge (Eleocharis ovata) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Demonstrably widespread, abundant, and secure 
State: Listed Endangered State: Not ranked (need more information) 
 
Description at this Location 
Conservation Rank: Historical records only - current condition unknown. 
Comments on Rank:  
  
Detailed Description: 1916: Specimen collected. 
General Area: 1916: Muddy edge of pond near B & M Station. 
General Comments:  
Management 
Comments: 


 


 
Location 
Survey Site Name: Upper Village 
Managed By: Gorham Water and Sewer Dept. Land 
    
County: Coos   
Town(s): Gorham   
Size:  494.3 acres Elevation:  
  
Precision: Within 1.5 miles of the area indicated on the map (location information is vague or uncertain). 
  
Directions: Pond near B&M station in Gorham. 
 
Dates documented 
First reported: 1916-09-14 Last reported: 1916-09-14 
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New Hampshire Natural Heritage Bureau - Plant Record 
 


pink shinleaf (Pyrola asarifolia ssp.  asarifolia) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Demonstrably widespread, abundant, and secure 
State: Listed Endangered State: Critically imperiled due to rarity or vulnerability 
 
Description at this Location 
Conservation Rank: Historical records only - current condition unknown. 
Comments on Rank:  
  
Detailed Description: 2009: Searched for but not found.2006: Searched for but not found.2005: Searched for but 


not found. 1993: No details. 1908: Specimen collected. 
General Area: 2005 [Not found]: The area has been logged repeatedly since 1908, most recently about 25 


years ago. There are several seeps and drainages, otherwise the soil is dry and sandy. The 
forest is of Acer rubrum (red maple), Tsuga canadensis (hemlock), and beech with some red 
pine. In the more moist areas there are; Gaultheria procumbens (wintergreen), Mitchella 
repens (partridgeberry), Maianthemum canadense (Canada mayflower), Chimaphila 
umbellata var. cisatlantica (pipissewa). Other species include Trillium undulatum (painted 
trillium), Aralia nudicaulis (wild sarsaparilla), Medeola virginiana (Indian cucumber root), 
Trientalis borealis (starflower), Clintonia borealis (blue-bead lily), Solanum dulcamara 
(nightshade), and Solidago flexicaulis (zigzag goldenrod). Invasive species noted are 
barberry and tansy. 


General Comments: 2006 [Not found]: This year the area searched followed the Carter Moriah Trail, uphill to a 
bench about 100 m. above the river from which could be seen the downslope of the area 
searched in 2005.  No evidence of any Pyrola species in that area.  However, some yards 
further along the trail, and particularly along an inteersecting footpath north, several good 
areas of common shinleaf (Pyrola elliptica), faded and much damaged by insects. Since 
Pease, and others say that P. asarifolia is found in wet and swampy areas, and P. elliptica in 
dry woods, which these were, it seems unlikely that any P. asarifolia exists at this 
location.2005: Map available with detailed description of area searched. 


Management 
Comments: 


 


 
Location 
Survey Site Name: Peabody River 
Managed By: White Mountain National Forest 
    
County: Coos   
Town(s): Gorham   
Size:  1263.1 acres Elevation:  
  
Precision: Within 1.5 miles of the area indicated on the map (location information is vague or uncertain). 
  
Directions: 1908: By Peabody River. 
 
Dates documented 
First reported: 1908 Last reported: 1993 
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New Hampshire Natural Heritage Bureau - Animal Record 
 


Bald Eagle (Haliaeetus leucocephalus) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Demonstrably widespread, abundant, and secure 
State: Special Concern State: Imperiled due to rarity or vulnerability 
 
Description at this Location 
Conservation Rank: Not ranked 
Comments on Rank:  
  
Detailed Description: 2012: 1 eagle observed on 1/17.2008: 1 eagle observed on 1/12.2007: 1 eagle observed on 


1/10. 1 eagle observed on 2/24.2006: 1 eagle observed on 2/24.2002: 1 eagle observed on 
1/12.1993: Occasional observations from Rte. 16 between Berlin and Gorham. 


General Area:  
General Comments:  
Management 
Comments: 


 


 
Location 
Survey Site Name: Androscoggin River 
Managed By: Town of Shelburne Land 
    
County: Coos   
Town(s): Shelburne   
Size:  167.4 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: All along the Androscoggin River. 
 
Dates documented 
First reported: 1993 Last reported: 2012-01-07 
 
 
 
The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire.  Please contact 
them at 11 Hazen Drive, Concord, NH  03301 or at (603) 271-2461. 
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New Hampshire Natural Heritage Bureau - Animal Record 
 


Peregrine Falcon (Falco peregrinus anatum) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Apparently secure but with cause for concern 
State: Listed Threatened State: Imperiled due to rarity or vulnerability 
 
Description at this Location 
Conservation Rank: Not ranked 
Comments on Rank:  
  
Detailed Description: 2017: Nest 1: 2 chicks fledged.<br />2015: Nest 1: Nest active, no chicks fledged. 
General Area:  
General Comments:  
Management 
Comments: 


 


 
Location 
Survey Site Name: Mascot Pond 
Managed By:  
    
County: Coos   
Town(s): Gorham   
Size:  .4 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions:  
 
Dates documented 
First reported: 2015 Last reported: 2017 
 
 
 
The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire.  Please contact 
them at 11 Hazen Drive, Concord, NH  03301 or at (603) 271-2461. 
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Department of Natural and Cultural Resources  DNCR/NHB 
Division of Forests and Lands  172 Pembroke Rd. 
(603) 271-2214     fax:  271-6488  Concord,  NH   03301 


 To: Kayla  Easler, Kleinschmidt Associates 
 141 Main Street 
 P.O. Box 650 
 Pittsfield, ME  04967 
 


 From:  Amy Lamb, NH Natural Heritage Bureau 
 Date: 1/17/2019 (valid for one year from this date) 
 Re: Review by NH Natural Heritage Bureau 
 NHB File ID: NHB19-0070 Town: Stewartstown Location: 344 Powerhouse Road 
 Description: The Canaan Hydroelectric Project is located on the northern Connecticut  


River in the towns of Canaan, Vt., and Stewartstown, (West Stewartstown Village) NH.  It is located 10 miles below the Murphy 
Dam at Lake Francis and 82 miles above Moore Dam, at river mile 370.  The project consists of a concrete gravity dam located on 
the Connecticut River in Stewartstown, NH approximately ¼ mile upstream of West Stewartstown Village; a penstock; two surge 
tanks; and a powerhouse all located in Canaan, Vermont.  The Project is a run of river hydroelectric facility operated automatically, 
on-site via pond level control.   
 
Central Rivers Power (CRP) is applying for Low Impact Hydropower Institute (LIHI) certification. As part of the process, CRP 
needs to reach out to agencies and update their project information with the most up-to-date information. No Changes to the Project 
are expected at this time.  


cc: Kim Tuttle 
 
As requested, I have searched our database for records of rare species and exemplary natural communities, with the following results.   


Comments:   Contact NHB if additional information is needed about rare plant species or natural communities.  Contact the NH Fish & Game 
Department for information about wildlife species. 


Natural Community State1 Federal Notes 
Acidic riverbank outcrop* -- -- Threats to these natural communities are changes in the river’s hydrology and human 


disturbance of the riverbank (e.g., through recreational use). 


Plant species State1 Federal Notes 
satiny willow (Salix pellita)* E -- Threats are primarily those that would affect this plant’s habitat (river or 


streambanks, forested swamps, low floodplain forest/moist thickets, wet meadows), 
including changes to local hydrology. 
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Vertebrate species State1 Federal Notes 
Round Whitefish (Prosopium cylindraceum) T -- Contact the NH Fish & Game Dept (see below). 
 
1Codes:  "E" = Endangered, "T" = Threatened, “SC” = Special Concern,  "--" = an exemplary natural community, or a rare species tracked by NH Natural Heritage that has not yet 
been added to the official state list. An asterisk (*) indicates that the most recent report for that occurrence was more than 20 years ago. 
 
Contact for all animal reviews: Kim Tuttle, NH F&G, (603) 271-6544.   


A negative result (no record in our database) does not mean that a sensitive species is not present.  Our data can only tell you of known occurrences, based on 
information gathered by qualified biologists and reported to our office.  However, many areas have never been surveyed, or have only been surveyed for certain 
species.  An on-site survey would provide better information on what species and communities are indeed present. 
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New Hampshire Natural Heritage Bureau - Community Record 
 


Acidic riverbank outcrop 
 
Legal Status Conservation Status 
Federal: Not listed Global: Not ranked (need more information) 
State: Not listed State: Rare or uncommon 
 
Description at this Location 
Conservation Rank: Historical records only - current condition unknown. 
Comments on Rank: A large, ordinary, somewhat weedy occurrence. 
  
Detailed Description: 1984: Dominant species: Carex torta (twisted sedge) and Deschampsia caespitosa (tufted 


hairgrass) on lowest riverbank and rocks near water. Higher dry outcrops with Vaccinium 
angustifolium (lowbush blueberry), Pinus strobus (white pine), and Trisetum spicatum 
(spiked false oats). 


General Area: 1984: Large outcrop that includes a sizeable island. Solid bedrock is most prevalent substrate 
with areas of cobble near river. 


General Comments: 1984: Botanically uninteresting; large number of weedy species here detract from site 
quality. 


Management 
Comments: 


 


 
Location 
Survey Site Name: West Stewartstown Island 
Managed By:  
    
County: Coos   
Town(s): Stewartstown   
Size:  1.1 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: Rocky Island in Connecticut River in West Stewartstown. Riverside outcrops below the dam. 
 
Dates documented 
First reported: 1984 Last reported: 1984-08-17 
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New Hampshire Natural Heritage Bureau - Plant Record 
 


satiny willow (Salix pellita) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Demonstrably widespread, abundant, and secure 
State: Listed Endangered State: Critically imperiled due to rarity or vulnerability 
 
Description at this Location 
Conservation Rank: Historical records only - current condition unknown. 
Comments on Rank:  
  
Detailed Description: 1997: 10 mature plants with immature fruit in a 10-100 square-meter area. 
General Area: 1997: Edge of agricultural field. Associated species include other species of Salix (willows), 


Alnus (alder), wetland sedges and grasses. 
General Comments: 1997: Identification confirmed by Dr. George Argus (expert on willows). 
Management 
Comments: 


 


 
Location 
Survey Site Name: Connecticut River, Halls Stream Junction 
Managed By:  
    
County: Coos   
Town(s): Stewartstown   
Size:  437.4 acres Elevation:  
  
Precision: Within 1.5 miles of the area indicated on the map (location information is vague or uncertain). 
  
Directions: [From Pittsburg take Rte. 3 south. Site is on New Hampshire shore of the Connecticut River opposite 


Beecher Falls VT.] Field between river and road at turn of road. In troughs at edge of field. 
 
Dates documented 
First reported: 1997-06-11 Last reported: 1997-06-11 
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New Hampshire Natural Heritage Bureau - Animal Record 
 


Round Whitefish (Prosopium cylindraceum) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Demonstrably widespread, abundant, and secure 
State: Listed Threatened State: Critically imperiled due to rarity or vulnerability 
 
Description at this Location 
Conservation Rank: Not ranked 
Comments on Rank:  
  
Detailed Description: 2014: Area 15: 3 caught electrofishing.<br />2013: Area 9: 6 caught electrofishing. Area 10: 


8 caught electrofishing. Area 11: 1 caught electrofishing. Area 12: 8 caught electrofishing. 
Area 13: 4 caught electrofishing. Area 14: 2 caught electrofishing.<br />2011: Area 5: 12 
caught electrofishing. Area 6: 6caught electrofishing. Area 7: 4caught electrofishing. Area 8: 
1 caught electrofishing.<br />2009: Area 3: 6 caught with seine net. Area 4: 2 caught 
electrofishing.<br />2008: Area 1: 44 caught electrofishing. Area 2: 5 caught 
electrofishing.<br />2006: Columbia Bridge: 1 adult caught by angler. 


General Area: 2013: Area 9: Riffle/Run area with an average depth of 3.5 feet and sand/gravel substrate.  
Round whitefish were found on both edges of river mostly associated with structure 
(rootwads, rocks, vegetation). Area 10: Deeper section that is more narrow (average depth 
~6 feet) changing to shallow gravel/sand. Round whitefish weren't really tight to larger 
structure (fallen trees), but were scattered along the river edges. Area 11: Depth ranged 
between 1 and 5 feet. Substrate in this section was more fine mud silt with much less gravel.  
Some parts of the riverbank were armored with rocks tp protect a cornfield. There were 
fallen trees. Area 12: Most whitefish were captured in smaller rocks/cobble substrate just 
upstream from the boat launch. Area 13: Wide, straight, sandy homogenous stretch with little 
structure. Area 14: Deeper channel on the Vermont side.  Most fish were found in wood 
structure near shore.  Wide channel with silt and rocks pondweed and grasses in 
shallows.<br />2011: Area 5: As far upstream as electrofishing boat could travel before 
reaching depths too shallow to continue.  <br />2009: Area 3: Cobble-gravel substrate.<br 
/>2006: Columbia Bridge: Freshwater river. 


General Comments: 2006: Photos forwarded by Jud Kratzer, Fisheries Biologist, Vermont Fish and Wildlife 
Department, 802-751-0486. 


Management 
Comments: 


 


 
Location 
Survey Site Name: Columbia Bridge, Connecticut River 
Managed By:  
    
County: Coos   
Town(s): Stewartstown   
Size:  7.7 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: 2008-2014: Multiple locations in the Connecticut River between Hall Stream and Mohawk River.<br 


/>2006: Connecticut River at Columbia Bridge [Ca. 8.5 miles south of the juction of Rte. 3 and Fish 
Pond Road in Columbia]. 


 
Dates documented 
First reported: 2006-10-03 Last reported: 2014-07-17 
 
 
 







NHB19-0070    EOCODE: AFCHA03030*004*NH 
 


CONFIDENTIAL – NH Dept. of Environmental Services review 
 


The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire.  Please contact 
them at 11 Hazen Drive, Concord, NH  03301 or at (603) 271-2461. 
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(603) 271-2214     fax:  271-6488  Concord,  NH   03301 


 To: Kayla Easler, Kleinschmidt Associates 
 141 Main Street 
 P.O. Box 650 
 Pittsfield, ME  04967 
 


 From:  Amy Lamb, NH Natural Heritage Bureau 
 Date: 1/17/2019 (valid for one year from this date) 
 Re: Review by NH Natural Heritage Bureau 
 NHB File ID: NHB19-0097 Town: Hooksett Location: 70 Merrimack St, Hooksett NH 
 Description: The Hooksett Hydroelectric Project (Part of the Merrimack Project FERC No. 1893) is located on Merrimack River in the town of 


Hooksett, NH.  The project consists of (1) a dam comprised of:  (i) a 340-foot-long stone masonry section with 2-foot-high 
flashboards connected to; (ii) a 250-foot-long concrete section with 2-foot-high flashboards; (2) a 15-foot-by 20-foot Taintor gate; 
(3) a 5.5-mile-long, 405-acre reservoir; (4) a powerhouse containing a single generating unit with an installed capacity of 1,600 kW; 
(5) a substation; and (6) other appurtenances.  Central Rivers Power (CRP) is applying for Low Impact Hydropower Institute (LIHI) 
certification. As part of the process, CRP needs to reach out to agencies and update their project information with the most up-to-
date information. No changes to the Project are expected at this time. 


cc: Kim Tuttle 
 
As requested, I have searched our database for records of rare species and exemplary natural communities, with the following results.   


Comments:   There are several rare plant and wildlife species and one exemplary natural community in proximity to the project area.  Contact NHB if 
additional information is needed about rare plant species or natural communities.  Contact the NH Fish & Game Department for information about 
wildlife species. 


Invertebrate Species State1 Federal Notes 
Rapids Clubtail (Gomphus quadricolor) SC -- Contact the NH Fish & Game Dept (see below). 


Skillet Clubtail (Gomphus ventricosus) SC -- Contact the NH Fish & Game Dept (see below). 


Natural Community State1 Federal Notes 
Acidic riverside seep -- -- Seep communities are very sensitive to physical disturbance of their moist soils, to 


changes in local hydrology, and to increased inputs of sediments, pollutants, or 
nutrients. 


Plant species State1 Federal Notes 
golden heather (Hudsonia ericoides) E -- Probably sensitive to trampling.  Shade-intolerant. 
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Houghton's umbrella sedge (Cyperus houghtonii)* E -- Threats include destruction of natural habitat, fire suppression and/or succession, 
trampling by hikers, and off-road vehicles.  However, since the plants require open 
habitat, some disturbances (e.g., logging, mowing, and even off-road vehicle use) 
could actually benefit populations.  Site-specific evaluation of conditions will aid in 
the conservation of this species. 


incurved umbrella sedge (Cyperus squarrosus) T -- Changes to local hydrology, or recreational activities along the shoreline, could 
threaten this species, which occurs on river or streambanks.. 


Vertebrate species State1 Federal Notes 
American Eel (Anguilla rostrata) SC -- Contact the NH Fish & Game Dept (see below). 


Bald Eagle (Haliaeetus leucocephalus) SC -- Contact the NH Fish & Game Dept (see below). 


Blanding's Turtle (Emydoidea blandingii) E -- Contact the NH Fish & Game Dept (see below). 


Eastern Hognose Snake (Heterodon platirhinos) E -- Contact the NH Fish & Game Dept (see below). 


Fowler's Toad (Anaxyrus fowleri) SC -- Contact the NH Fish & Game Dept (see below). 


Northern Black Racer (Coluber constrictor 
constrictor) 


T -- Contact the NH Fish & Game Dept (see below). 


Northern Leopard Frog (Lithobates pipiens) SC -- Contact the NH Fish & Game Dept (see below). 


Smooth Green Snake (Opheodrys vernalis) SC -- Contact the NH Fish & Game Dept (see below). 


Swamp Darter (Etheostoma fusiforme) SC -- Contact the NH Fish & Game Dept (see below). 


Wood Turtle (Glyptemys insculpta) SC -- Contact the NH Fish & Game Dept (see below). 
 
1Codes:  "E" = Endangered, "T" = Threatened, “SC” = Special Concern,  "--" = an exemplary natural community, or a rare species tracked by NH Natural Heritage that has not yet 
been added to the official state list. An asterisk (*) indicates that the most recent report for that occurrence was more than 20 years ago. 
 
Contact for all animal reviews: Kim Tuttle, NH F&G, (603) 271-6544.   


A negative result (no record in our database) does not mean that a sensitive species is not present.  Our data can only tell you of known occurrences, based on 
information gathered by qualified biologists and reported to our office.  However, many areas have never been surveyed, or have only been surveyed for certain 
species.  An on-site survey would provide better information on what species and communities are indeed present. 







CONFIDENTIAL – NH Dept. of Environmental Services review 


 







NHB19-0097    EOCODE: IIODO08380*001*NH 
 


CONFIDENTIAL – NH Dept. of Environmental Services review 
 


New Hampshire Natural Heritage Bureau - Animal Record 
 


Rapids Clubtail (Gomphus quadricolor) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Rare or uncommon 
State: Special Concern State: Critically imperiled due to rarity or vulnerability 
 
Description at this Location 
Conservation Rank: Not ranked 
Comments on Rank:  
  
Detailed Description: 2007: Exuvia, also emerging adult(s) on 7/26. 
General Area: 2007: Large River. 
General Comments:  
Management 
Comments: 


 


 
Location 
Survey Site Name: Garvins Falls 
Managed By:  
    
County: Merrimack   
Town(s): Bow   
Size:  1.9 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions:  
 
Dates documented 
First reported: 2007-07-26 Last reported: 2007-07-26 
 
 
 
The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire.  Please contact 
them at 11 Hazen Drive, Concord, NH  03301 or at (603) 271-2461. 
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New Hampshire Natural Heritage Bureau - Animal Record 
 


Skillet Clubtail ( Gomphus ventricosus) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Rare or uncommon 
State: Special Concern State: Critically imperiled due to rarity or vulnerability 
 
Description at this Location 
Conservation Rank: Not ranked 
Comments on Rank:  
  
Detailed Description: 2008: Hooksett Dam: Exuvia, also emerging adult(s) on 6/10. 
General Area: 2008: Hooksett Dam: Large River. 
General Comments:  
Management 
Comments: 


 


 
Location 
Survey Site Name: Merrimack River at Hooksett 
Managed By:  
    
County: Merrimack   
Town(s): Hooksett   
Size:  30.8 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions:  
 
Dates documented 
First reported: 2008-06-10 Last reported: 2008-06-10 
 
 
 
The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire.  Please contact 
them at 11 Hazen Drive, Concord, NH  03301 or at (603) 271-2461. 
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New Hampshire Natural Heritage Bureau - Community Record 
 


Acidic riverside seep 
 
Legal Status Conservation Status 
Federal: Not listed Global: Not ranked (need more information) 
State: Not listed State: Critically imperiled due to rarity or vulnerability 
 
Description at this Location 
Conservation Rank: Fair quality, condition and/or landscape context ('C' on a scale of A-D). 
Comments on Rank: Small occurrence, but interesting vegetation. 
  
Detailed Description: 2007: Community observed and photographed. Vaccinium macrocarpon (large cranberry) in 


flower and early fruit.2006: Community observed and photographed.1989: No details. 
Species list generated. 1985: Saturated to moist flood-scoured outcrop of acidic bedrock with 
much seepage. Plants characteristic of an acid fen found here in seepy crevices: 
Chamaedaphne calyculata (leatherleaf) and Vaccinium macrocarpon (large cranberry). 


General Area: 1985: Cyperus houghtonii (Houghton's umbrella-sedge) occurs nearby under powerline 
right-of way. 


General Comments: 2006: Uncertain of exact location of seep as described by Rawinski in 1985.  1989: Species 
list generated.  1985: Return visit needed for complete inventory of plant community. 


Management 
Comments: 


 


 
Location 
Survey Site Name: Garvins Falls 
Managed By:  
    
County: Merrimack   
Town(s): Concord   
Size:  .4 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: Garvins Falls, near dam. Approach from Garvins Falls Rd. Park by powerline crossing and walk 


down powerline corridor to old rail line corridor, then walk NW along old rail line to smaller 
powerline corridor. Descend to riverbank below dam. Seep occurs right at the edge of the forest ca. 
150-200 feet below the dam. 


 
Dates documented 
First reported: 1985-01-17 Last reported: 2007-07-08 
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New Hampshire Natural Heritage Bureau - Plant Record 
 


golden heather (Hudsonia ericoides) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Apparently secure but with cause for concern 
State: Listed Endangered State: Critically imperiled due to rarity or vulnerability 
 
Description at this Location 
Conservation Rank: Good quality, condition and landscape context ('B' on a scale of A-D). 
Comments on Rank: Large population on small island, just upstream of a dam. 
  
Detailed Description: 2008: 12 clumps spread out over the entire island, though some clumps might be considered 


connected.  1% in flower. 80% vigorous though 20% on the east side were feeble.2002: 
Plants not counted. Widely dispersed throughout the island. Estimated 15% seed dispersal. 
15% feeble, 20% normal, and 65% vigorous.1984: Plants cover the island. 


General Area: 2008: Oak - heath - grass woodland. Associated plant species include: Quercus coccinea 
(scarlet oak),Schizachyrium scoparium (little bluestem),Pinus strobus (white pine), Pinus 
rigida (pitch pine), Gaylussacia baccata (black huckleberry), Quercus velutina (black oak), 
Deschampsia flexuosa (common hairgrass), Comptonia peregrina (sweet fern), Andropogon 
gerardii (big bluestem), Quercus rubra (red oak), and Cladina rangiferina (lichen)2002: 
Oak - heath - grass woodland. Associated plant species include: Quercus rubrum (red oak), 
Schizachyrium scoparium (little bluestem), Gaylussacia baccata (black huckleberry), 
Reindeer moss lichen, Quercus velutina (black oak), Pinus rigida (pitch pine), Deschampsia 
flexuosa (common hairgrass), Comptonia peregrina (sweet fern), Quercus coccinea (scarlet 
oak), Pinus strobus (white pine), and Andropogon gerardii (big bluestem).1984: Island in 
river. 


General Comments: 2002: Former uses of the island included power poles, abutments for bridge. Island 
accessible by boat only (access prohibited because it is just upriver of dam). 


Management 
Comments: 


2008: Habitat appears undisturbed by human activity, being downstream of a flotation 
barrier for the dam.2002: No evidence of recent human use. 


 
Location 
Survey Site Name: Hooksett Island 
Managed By:  
    
County: Merrimack   
Town(s): Hooksett   
Size:  .7 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: 2008: Take NH Rte 293 to exit 11 toward Rte-3A/Hooksett. Turn left onto Hackett Hill Road, then 


left onto West River Rd./NH-3A. Take a slight right onto Main St. Turn left onto Merrimack St. and 
continue to public boat ramp access just before Hooksett District Court House at 101 Merrimack St.  
Island is in the middle of the river, on the restricted access side of a rope barrier for the Hooksett 
dam site. 2004: Island in Merrimack River, ca. 0.5 miles north of the Hooksett bridge. 2002: 
Hooksett. On island in river, just north of dam.1984: Island in river. 


 
Dates documented 
First reported: 1984-10-08 Last reported: 2008-06-10 
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New Hampshire Natural Heritage Bureau - Plant Record 
 


Houghton's umbrella sedge (Cyperus houghtonii) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Apparently secure but with cause for concern 
State: Listed Endangered State: Critically imperiled due to rarity or vulnerability 
 
Description at this Location 
Conservation Rank: Historical records only - current condition unknown. 
Comments on Rank:  
  
Detailed Description: 2000: Searched for but not found. 1999: Searched for but not found (9/7 and 9/22). 1989: 


Several scattered individuals in fruit. Specimen collected. 
General Area: 1989: Dry, open, mid-slope habitat. With Cyperus filicinus (beach umbrella-sedge), Cyperus 


strigosus (straw-colored umbrella-sedge), Myrica gale (sweet gale), and Andropogon 
scoparius [Schizachyrium scoparium var. scoparium (little bluestem)]. 


General Comments: 2000: Searched roadsides and the small amount of open grassy areas under the powerlines. 
Most of the area a thicket. May reappear next time PSNH brush-cuts. 1989: Powerline right-
of-way. Threat of 4-wheel drive traffic. 


Management 
Comments: 


 


 
Location 
Survey Site Name: Garvins Falls 
Managed By:  
    
County: Merrimack   
Town(s): Concord   
Size:  11.8 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: 2000: Take Rte. 3 east from I-93 and turn right onto Garvins Falls Road. After ca. 1.6 miles park 


under powerlines at bend in the road. Walk in on dirt road that follows powerlines to the Merrimack 
River. 1989: Found on slope down to river along dirt road under the (east side of) powerlines. 


 
Dates documented 
First reported: 1989-09-12 Last reported: 1989-09-12 
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New Hampshire Natural Heritage Bureau - Plant Record 
 


incurved umbrella sedge (Cyperus squarrosus) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Demonstrably widespread, abundant, and secure 
State: Listed Threatened State: Imperiled due to rarity or vulnerability 
 
Description at this Location 
Conservation Rank: Not ranked 
Comments on Rank:  
  
Detailed Description: 2017: Estimate of 25-30 plants scattered over 100 m<sup>2</sup> in shallowly inundated 


area on sand bar. All plants in fruit. 
General Area: 2017: Sand bar in Merrimack River. Associated plants include hairy crabgrass (Digitaria 


sanguinalis), purple-stemmed beggar-ticks (Bidens connata), little lovegrass (Eragrostis 
minor), rough cocklebur (Xanthium strumarium var. canadense), spotted sandmat 
(Euphorbia maculata), brown cudweed (Gnaphalium uliginosum), common ragweed 
(Ambrosia artemisiifolia), green carpetweed (Mollugo verticillata), purple loosestrife 
(Lythrum salicaria), lady's-thumb smartweed (Persicaria maculosa), coast barnyard grass 
(Echinochloa walteri), common water-primrose (Ludwigia palustris), clammy hedge-hyssop 
(Gratiola neglecta), and vernal water-starwort (Callitriche palustris). 


General Comments:  
Management 
Comments: 


 


 
Location 
Survey Site Name: Merrimack River, south of Soucook confluence 
Managed By:  
    
County: Merrimack   
Town(s): Pembroke   
Size:  .4 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: 2017: Take Whittemore Road off of Route 3 in Pembroke to its end. Continue on Garvins Falls Road 


to a gate where it turns to a Class VI road. Follow this road down to a sand pit owned by Pembroke 
Pines Country Club. Follow the main track through the sand pit to the southern end, enter the woods 
and cross the old RR grade and proceed down along an old fence to the Merrimack River. The 
population is located at the south end of the sand bar at low water. [NAD 83: 43.15717 LAT -
71.49218 LONG] 


 
Dates documented 
First reported: 2017-10-19 Last reported: 2017-10-19 
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New Hampshire Natural Heritage Bureau - Animal Record 
 


American Eel (Anguilla rostrata) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Apparently secure but with cause for concern 
State: Special Concern State: Rare or uncommon 
 
Description at this Location 
Conservation Rank: Not ranked 
Comments on Rank:  
  
Detailed Description: 2000: Area 13215: Not enumerated. 
General Area:  
General Comments:  
Management 
Comments: 


 


 
Location 
Survey Site Name: Merrimack River Drainage 
Managed By:  
    
County: Merrimack   
Town(s): Bow   
Size:  1.9 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: 2000: Turkey River 
 
Dates documented 
First reported: 2000 Last reported: 2000 
 
 
 
The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire.  Please contact 
them at 11 Hazen Drive, Concord, NH  03301 or at (603) 271-2461. 
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New Hampshire Natural Heritage Bureau - Animal Record 
 


Bald Eagle (Haliaeetus leucocephalus) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Demonstrably widespread, abundant, and secure 
State: Special Concern State: Imperiled due to rarity or vulnerability 
 
Description at this Location 
Conservation Rank: Not ranked 
Comments on Rank:  
  
Detailed Description: 2002-2012: Wintering eagles regularly observed at locations along the Merrimack River, day 


perching and night roosts:2013: 1 eagle observed on 1/4. 1 eagle observed on 1/12. 3 eagles 
observed at a single location 1/29. 2 eagles observed at a single location on 2/1. 2 eagles 
observed at a single location on 2/15. 1 eagle observed on 2/23. 1 eagle observed on 
3/4.2012: Solitary eagles observed at 3 separate locations on 1/7. 1 eagle observed on 1/12. 1 
eagle observed on 1/17. 1 eagle observed on 1/19. Solitary eagles observed at 3 separate 
locations on 1/23. 1 eagle observed on 1/25. 1 eagle observed on 2/2. 1 eagle observed on 
2/9. 1 eagle observed on 2/14. 2 eagles observed at a single location, and solitary eagles 
observed at 5 separate locations on 2/25. 2 eagles observed at a single location on 2/28. 
Solitary eagles observed at 2 separate locations on 3/6. 1 eagle observed on 12/11. 2011: 1 
eagle observed on 1/5. 1 eagle observed on 1/6. 1 eagle observed on 1/8. Solitary eagles 
observed at 2 separate locations on 1/9. 1 eagle observed on 1/11. Solitary eagles observed at 
2 separate locations on 1/13. 1 eagle observed on 1/20. 2 eagles observed at a single location 
on 1/31. Solitary eagles observed at 2 separate locations on 2/3. Solitary eagles observed at 2 
separate locations on 2/7. 1 eagle observed on 2/9. 2 eagles observed at a single location and 
solitary eagles observed at 2 separate locations on 2/15. Solitary eagles observed at 2 
separate locations on 2/17. 1 eagle observed on 2/22. 2 eagles observed at 2 separate 
locations and a solitary eagle at a separate location on 2/26. 1 eagle observed on 2/28. 1 
eagle observed on 3/2. Solitary eagles observed at 2 separate locations on 3/8. 2 eagles 
observed at a single location, and a solitary eagle observed at a separate location on 3/15. 1 
eagle observed on 12/27. 1 eagle observed on 12/29.2010: 3 eagles observed at a single 
location, 2 observed at a single location, and a solitary eagle observed at a separate location 
on 1/9. 1 eagle observed on 12/3. 1 eagle observed on 12/17. 1 eagle observed on 12/22. 2 
eagles observed at a single location on 12/28. 2 eagles observed at a single location on 
12/30.2009: 2 eagles observed at a single location, and a solitary eagle observed at a separate 
location on 1/10. 3 eagles observed at a single location on 2/28.2008: 2 eagles observed at a 
single location, and solitary eagles observed at 3 separate locations on 1/12. 2 eagles 
observed at a single location and a solitary eagle observed at a separate location on 
2/23.2007: Solitary eagles observed at 2 separate locations on 1/13. 1 eagle observed on 
2/24.2006: 1 eagle observed on 2/25.2005: 2 eagles observed at a single location on 1/8. 2 
eagles observed at a single location and a solitary eagle observed at a separate location on 
2/24. 2 eagles observed at a single location on 2/26.2004: Solitary eagles observed at 5 
separate locations on 1/10. 1 eagle observed on 1/27.2003: 1 eagle observed on 1/7. 1 eagle 
observed on 1/9. 1 eagle observed on 2/2. Solitary eagles observed at 2 separate locations on 
2/5. 1 eagle observed on 3/4.2002: 1 eagle observed on 1/12. 1 eagle observed on 
12/18.1993: Sightings near Hannah Dusting parking area, but no defined roost or perch site. 
Perching on east side of Sewall's Falls Dam area. Perching near Horseshoe Pond. Perching 
on both sides from Bridge Street to Manchester Street. Perching on east side of the river near 
Blue Seal Feeds. No perching in last few years near Garvins Falls Dam. Bow Power Plant: 
On River Road on west side of river, possible roosting just north of liquor store. Perching in 
Hooksett on both sides of river just north of Route 3 bridge.1991: The most active locations 
are Sewalls Falls, wetlands near I-393, Bow Power Plant and Hooksett boat ramp. Location 
of eagles depends on availability of open water and other factors. 


General Area:  
General Comments:  
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Management 
Comments: 


 


 
Location 
Survey Site Name: Merrimack River at Concord 
Managed By: Merrimack River State Forest 
    
County: Merrimack   
Town(s): Concord   
Size:  418.7 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: Various locations along both banks of the Merrimack River, from Franklin south to Hooksett. 
 
Dates documented 
First reported: 198? Last reported: 2013-03-04 
 
 
 
The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire.  Please contact 
them at 11 Hazen Drive, Concord, NH  03301 or at (603) 271-2461. 
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New Hampshire Natural Heritage Bureau - Animal Record 
 


Bald Eagle (Haliaeetus leucocephalus) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Demonstrably widespread, abundant, and secure 
State: Special Concern State: Imperiled due to rarity or vulnerability 
 
Description at this Location 
Conservation Rank: Not ranked 
Comments on Rank:  
  
Detailed Description: 2017: Nest 2: 2 chicks fledged.<br />2016: Nest 1: Adult observed delivering nesting 


material to nest on 3/11. Nest active, no chicks fledged. 
General Area:  
General Comments:  
Management 
Comments: 


 


 
Location 
Survey Site Name: Merrimack River, south of Soucook confluence 
Managed By:  
    
County: Merrimack   
Town(s): Pembroke   
Size:  .9 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions:  
 
Dates documented 
First reported: 2016-03-11 Last reported: 2017 
 
 
 
The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire.  Please contact 
them at 11 Hazen Drive, Concord, NH  03301 or at (603) 271-2461. 
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New Hampshire Natural Heritage Bureau - Animal Record 
 


Blanding's Turtle (Emydoidea blandingii) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Apparently secure but with cause for concern 
State: Listed Endangered State: Critically imperiled due to rarity or vulnerability 
 
Description at this Location 
Conservation Rank: Fair quality, condition and/or landscape context ('C' on a scale of A-D). 
Comments on Rank:  
  
Detailed Description: 2005: Area 12175: 1 observed. 
General Area:  
General Comments:  
Management 
Comments: 


 


 
Location 
Survey Site Name: Pembroke Hill 
Managed By: Anderson 
    
County: Merrimack   
Town(s): Pembroke   
Size:  1.9 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: 2005: Area 12175: Ashley Drive, Pembroke. End of cul-de-sac. 
 
Dates documented 
First reported: 2005-06-11 Last reported: 2005-06-11 
 
 
 
The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire.  Please contact 
them at 11 Hazen Drive, Concord, NH  03301 or at (603) 271-2461. 
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New Hampshire Natural Heritage Bureau - Animal Record 
 


Blanding's Turtle (Emydoidea blandingii) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Apparently secure but with cause for concern 
State: Listed Endangered State: Critically imperiled due to rarity or vulnerability 
 
Description at this Location 
Conservation Rank: Not ranked 
Comments on Rank:  
  
Detailed Description: 2014: Area 13939: 1 adult observed, sex unknown. 
General Area: 2014: Area 13939: Shrub wetland beneath power lines. 
General Comments:  
Management 
Comments: 


 


 
Location 
Survey Site Name: Merrimack River, Bow 
Managed By:  
    
County: Merrimack   
Town(s): Bow   
Size:  .4 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: 2014: Area 13939: Bow power lines (43.12795, -71.4797). 
 
Dates documented 
First reported: 2014-06-18 Last reported: 2014-06-18 
 
 
 
The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire.  Please contact 
them at 11 Hazen Drive, Concord, NH  03301 or at (603) 271-2461. 
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New Hampshire Natural Heritage Bureau - Animal Record 
 


Eastern Hognose Snake (Heterodon platirhinos) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Demonstrably widespread, abundant, and secure 
State: Listed Endangered State: Critically imperiled due to rarity or vulnerability 
 
Description at this Location 
Conservation Rank: Not ranked 
Comments on Rank:  
  
Detailed Description: 2011: H005: 1 male radiotracked.2010: H001: 1 female radiotracked. Found dead after being 


mortally wounded by synthetic erosion control netting.  H002: 1 male radiotracked.  H003: 1 
male radiotracked. Found dead with a couple of holes in body.  H004: 1 male observed.  
2009: H001: 1 female radiotracked.  H002: 1 male radiotracked.  H003: 1 male 
radiotracked.2008: Area 11614: 1 adult seen.1992: Area 6422: Observed.1985: Area 11614a: 
1 young specimen killed by Brian Towle of Allenstown. Specimen turned in to NHNHI by 
Eric Orff, New Hampshire Fish and Game. Adults seen in summer. 


General Area: 2009: Telemetry data: Mix of cover types, with beech/oak forest, mixed forest, white/red 
pine forest, and cleared area. A power line right-of-way also passes through the area. 2008: 
Area 11614: Found inside residence. Observer released it outdoors. 1992: Area 6422: Yard. 
Pine barrens.1985: Area 11614a: Gravel pit. 


General Comments: 2009: Telemetry: Proposed location of new National Guard Training Facility. 
Management 
Comments: 


 


 
Location 
Survey Site Name: Pembroke Gravel Pit 
Managed By: Pembroke Water Works 
    
County: Merrimack   
Town(s): Pembroke   
Size:  71.6 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: 2008: Area 11614: 21 Chenell Drive, Concord.1992: Area 6422: Broken Bridge Road, near Louis 


Diner.  [The corner of Broken Bridge Rd. and Rte. 3.]1985: In gravel pit, ca. 1.5 miles north on Rte. 
106 from junction with Rte. 3. Small dirt road west of Rte. 106 leads to gravel pit. 


 
Dates documented 
First reported: 1985 Last reported: 2011-10-26 
 
 
 
The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire.  Please contact 
them at 11 Hazen Drive, Concord, NH  03301 or at (603) 271-2461. 
 
 







NHB19-0097    EOCODE: ARADB17020*016*NH 
 


CONFIDENTIAL – NH Dept. of Environmental Services review 
 


New Hampshire Natural Heritage Bureau - Animal Record 
 


Eastern Hognose Snake (Heterodon platirhinos) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Demonstrably widespread, abundant, and secure 
State: Listed Endangered State: Critically imperiled due to rarity or vulnerability 
 
Description at this Location 
Conservation Rank: Not ranked 
Comments on Rank:  
  
Detailed Description: 2003: Specimen was killed. It is in Wildlife's freezer. (Obs_id 2003.0087). 
General Area: 2003: No details. 
General Comments: 2003: She said she sees them fairly frequently and that there is good habitat. She is not a 


snake lover, however (Obs_id 2003.0087). 
Management 
Comments: 


 


 
Location 
Survey Site Name: Powerplant, north of 
Managed By:  
    
County: Merrimack   
Town(s): Bow   
Size:  25.7 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: 2003: Lot 20A, Bow, across White Sands Beach (Obs_id 2003.0087). 
 
Dates documented 
First reported: 2003-07-15 Last reported: 2003-07-15 
 
 
 
The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire.  Please contact 
them at 11 Hazen Drive, Concord, NH  03301 or at (603) 271-2461. 
 
 







NHB19-0097    EOCODE: ARADB17020*031*NH 
 


CONFIDENTIAL – NH Dept. of Environmental Services review 
 


New Hampshire Natural Heritage Bureau - Animal Record 
 


Eastern Hognose Snake (Heterodon platirhinos) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Demonstrably widespread, abundant, and secure 
State: Listed Endangered State: Critically imperiled due to rarity or vulnerability 
 
Description at this Location 
Conservation Rank: Not ranked 
Comments on Rank:  
  
Detailed Description: 2011: H005: Hibernation site of 1 adult male.2009: H001: Hibernation site of 1 adult female.  


H002: Hibernation site of 1 adult male. 
General Area: 2009: H001: Edge of cleared area in beech-oak forest. 
General Comments:  
Management 
Comments: 


 


 
Location 
Survey Site Name: Riverwood Drive 
Managed By:  
    
County: Merrimack   
Town(s): Pembroke   
Size:  2.8 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: 2009: H001, H002: Riverwood Drive off Sheep Davis Road (Rte. 106), Pembroke. 
 
Dates documented 
First reported: 2009-10-18 Last reported: 2011-10-26 
 
 
 
The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire.  Please contact 
them at 11 Hazen Drive, Concord, NH  03301 or at (603) 271-2461. 
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New Hampshire Natural Heritage Bureau - Animal Record 
 


Eastern Hognose Snake (Heterodon platirhinos) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Demonstrably widespread, abundant, and secure 
State: Listed Endangered State: Critically imperiled due to rarity or vulnerability 
 
Description at this Location 
Conservation Rank: Not ranked 
Comments on Rank:  
  
Detailed Description: 2009: Area 12297: 1 observed. Killed by observers. Area 12303: 1 observed. 
General Area: 2009: Area 12297: Residential yard. Area 12303: Residential driveway. 
General Comments:  
Management 
Comments: 


 


 
Location 
Survey Site Name: Bow Bog Brook, south of 
Managed By:  
    
County: Merrimack   
Town(s): Bow   
Size:  14.6 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: 2009: Area 12297: 34 Johnson Road, Bow. Area 12303: 687 Route 3A, Bow. 
 
Dates documented 
First reported: 2009-05-09 Last reported: 2009-05-10 
 
 
 
The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire.  Please contact 
them at 11 Hazen Drive, Concord, NH  03301 or at (603) 271-2461. 
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New Hampshire Natural Heritage Bureau - Animal Record 
 


Fowler's Toad (Anaxyrus fowleri) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Demonstrably widespread, abundant, and secure 
State: Special Concern State: Rare or uncommon 
 
Description at this Location 
Conservation Rank: Not ranked 
Comments on Rank:  
  
Detailed Description: 2004: 1 seen. Young. (Obs_id  2004.019). 
General Area:  
General Comments:  
Management 
Comments: 


 


 
Location 
Survey Site Name: Soucook River 
Managed By:  
    
County: Merrimack   
Town(s): Concord   
Size:  7.7 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: 2004: [Bank of Soucook River, about 0.3 miles from Merrimack River,] across from gravel 


operation (Obs_id  2004.019). 
 
Dates documented 
First reported: 2004-09-23 Last reported: 2004-09-23 
 
 
 
The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire.  Please contact 
them at 11 Hazen Drive, Concord, NH  03301 or at (603) 271-2461. 
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New Hampshire Natural Heritage Bureau - Animal Record 
 


Northern Black Racer (Coluber constrictor constrictor) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Demonstrably widespread, abundant, and secure 
State: Listed Threatened State: Imperiled due to rarity or vulnerability 
 
Description at this Location 
Conservation Rank: Not ranked 
Comments on Rank:  
  
Detailed Description: 2005: Area 9330: 1 observed. 
General Area: 2005: Area 9330: Crossing road. 
General Comments:  
Management 
Comments: 


 


 
Location 
Survey Site Name: Robinson Road, Bow 
Managed By: Bow Town Forest - Lot 2-97 
    
County: Merrimack   
Town(s): Bow   
Size:  7.7 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: 2005: Area 9330: Robinson Road, just west of the I-93 overpass. 
 
Dates documented 
First reported: 2005-09-13 Last reported: 2005-09-13 
 
 
 
The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire.  Please contact 
them at 11 Hazen Drive, Concord, NH  03301 or at (603) 271-2461. 
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New Hampshire Natural Heritage Bureau - Animal Record 
 


Northern Leopard Frog (Lithobates pipiens) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Demonstrably widespread, abundant, and secure 
State: Special Concern State: Rare or uncommon 
 
Description at this Location 
Conservation Rank: Not ranked 
Comments on Rank:  
  
Detailed Description: 2004: 12 seen. Adults. (Obs_id  2004.0189). 
General Area:  
General Comments:  
Management 
Comments: 


 


 
Location 
Survey Site Name: Merrimack River floodplain, Garvins Falls area 
Managed By:  
    
County: Merrimack   
Town(s): Concord   
Size:  7.7 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: 2004: [About 0.4 miles north of dam on peninsula on west side of Merrimack River.] (Obs_id  


2004.0189). 
 
Dates documented 
First reported: 2004-09-23 Last reported: 2004-09-23 
 
 
 
The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire.  Please contact 
them at 11 Hazen Drive, Concord, NH  03301 or at (603) 271-2461. 
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New Hampshire Natural Heritage Bureau - Animal Record 
 


Smooth Green Snake (Opheodrys vernalis) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Demonstrably widespread, abundant, and secure 
State: Special Concern State: Rare or uncommon 
 
Description at this Location 
Conservation Rank: Not ranked 
Comments on Rank:  
  
Detailed Description: 2010: Area 12779: 1 adult observed, dead on road. 
General Area: 2010: Area 12779: Mixed forest. 
General Comments:  
Management 
Comments: 


 


 
Location 
Survey Site Name: Heads Pond, west of 
Managed By:  
    
County: Merrimack   
Town(s): Hooksett   
Size:  1.9 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: 2010: Area 12779: Granite Street near Rte. 3 in Hooksett. 
 
Dates documented 
First reported: 2010-05-30 Last reported: 2010-05-30 
 
 
 
The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire.  Please contact 
them at 11 Hazen Drive, Concord, NH  03301 or at (603) 271-2461. 
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New Hampshire Natural Heritage Bureau - Animal Record 
 


Swamp Darter (Etheostoma fusiforme) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Demonstrably widespread, abundant, and secure 
State: Special Concern State: Rare or uncommon 
 
Description at this Location 
Conservation Rank: Not ranked 
Comments on Rank:  
  
Detailed Description: 2005: Area 8969: 2 observed, age and sex unknown. 
General Area: 2005: Area 8969: Freshwater stream or river. Clay banks, thick vegetation. 
General Comments: 2005: Beaver dam upstream of culvert. 
Management 
Comments: 


 


 
Location 
Survey Site Name: Brown Brook 
Managed By:  
    
County: Merrimack   
Town(s): Hooksett   
Size:  .0 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: 2005: Area 8969: Brown Brook at Merrimack Rd. bridge crossing. 
 
Dates documented 
First reported: 2005-08-01 Last reported: 2005-08-01 
 
 
 
The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire.  Please contact 
them at 11 Hazen Drive, Concord, NH  03301 or at (603) 271-2461. 
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New Hampshire Natural Heritage Bureau - Animal Record 
 


Wood Turtle (Glyptemys insculpta) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Rare or uncommon 
State: Special Concern State: Rare or uncommon 
 
Description at this Location 
Conservation Rank: Not ranked 
Comments on Rank:  
  
Detailed Description: 2016: Area 13993: Shell of adult female observed.<br />2015: Turtles 7001, 7002, 7005, 


7006, 7008, 7010: 6 turtles radiotracked, 4 male and 2 female. 9 individuals not 
radiotracked: 4 adult males, 3 adult females, 2 juveniles, sex unknown.<br />2013: Area 
13530: 1 adult observed, sex unknown.<br />2011: Area 12898M: 1 adult female observed, 
745 grams on 7-07. 1 adult observed on 8-08. Area 12913: 1 adult female observed. 


General Area: 2016: Area 13993: Airport bluff. Sandy bank down to river. Area was recently cleared.<br 
/>2015: Turtles 7001, 7002, 7005, 7006, 7008, 7010: In channel, on banks, and in floodplain 
of Soucook River.<br />2013: Area 13530: Shrubland. Along managed powerline easement 
adjacent to Soucook River<br />2011: Area 12898: Found under dense cover of hazelnut 
shrubs in power line right-of-way. 


General Comments: 2016: Area 13993: Appears to be a mower strike on carapace. Not sure if cause of death.<br 
/>2013: Area 13530: Observation comment: This is the fourth known sighting for this site. 


Management 
Comments: 


 


 
Location 
Survey Site Name: ROW north of Rte. 3 
Managed By: Airport Bluff + Floodplain 
    
County: Merrimack   
Town(s): Pembroke   
Size:  30.3 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: 2016: Area 13993: Concord airport taxiway expansion area.<br />2013: Area 13530: Along 


powerline easement of NH Army National Guard Regional Training Intitute Property.<br />2011: 
Area 12898M: Power line right-of-way just south of Soucook River. 


 
Dates documented 
First reported: 2011-07-07 Last reported: 2016-03-24 
 
 
 
The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire.  Please contact 
them at 11 Hazen Drive, Concord, NH  03301 or at (603) 271-2461. 
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New Hampshire Natural Heritage Bureau - Animal Record 
 


Wood Turtle (Glyptemys insculpta) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Rare or uncommon 
State: Special Concern State: Rare or uncommon 
 
Description at this Location 
Conservation Rank: Not ranked 
Comments on Rank:  
  
Detailed Description: 2012: Area 13011: 1 adult male observed. 
General Area: 2012: Area 13011: Stream area with predominantly herbaceous vegetation. 
General Comments:  
Management 
Comments: 


 


 
Location 
Survey Site Name: Powerplant, north of 
Managed By:  
    
County: Merrimack   
Town(s): Bow   
Size:  1.9 acres Elevation:  
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: 2012: Area 13011: Bow R-O-W.  Animal encountered traveling away from Bow Bog Brook 


approximately 25 feet from the southwesterly bank of Bow Bog Brook. 
 
Dates documented 
First reported: 2012-06-06 Last reported: 2012-06-06 
 
 
 
The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire.  Please contact 
them at 11 Hazen Drive, Concord, NH  03301 or at (603) 271-2461. 
 
 
 











From: Kayla Easler
To: "Lamb, Amy"; Tuttle, Kim
Cc: Henderson, Carol; Andy Qua
Subject: RE: NHB review: NHB19-0097
Date: Thursday, January 24, 2019 11:11:00 AM
Attachments: Hooksett_PB.jpg

Project Description for NHB.docx

Amy,
 
Attached is the project description and operations for Hooksett.
 
The Hooksett Falls Development was established in 1926 by Manchester Tractor, Light, and Power Company, as a
unit of PSNH. An existing powerhouse at the falls, likely constructed by the Hooksett Manufacturing Company, and a
wood crib dam were replaced, while two stone dams were left in place.
 
 
Kayla A. Easler
Regulatory Coordinator

Direct: (207) 416-1271
www.KleinschmidtGroup.com
Providing practical solutions for complex problems affecting energy, water,
and the environment
 
 

From: Lamb, Amy <Amy.Lamb@dncr.nh.gov> 
Sent: Thursday, January 24, 2019 10:07 AM
To: Kayla Easler <Kayla.Easler@KleinschmidtGroup.com>; Tuttle, Kim <Kim.Tuttle@wildlife.nh.gov>
Cc: Henderson, Carol <Carol.Henderson@wildlife.nh.gov>
Subject: RE: NHB review: NHB19-0097
 
Kayla,
 
Can you provide some information about the dam operations?  There is a population of incurved
umbrella sedge (Cyperus squarrosus) on a sandbar in the Merrimack River, which would only have
habitat available during low-water periods.  Is the water ponded at all behind the dam, and if so,
does it impact the area where this species is mapped (near the northern end of the project area)? 
Before we can make a determination about effects of dam operations on rare plant species, we will
need to know whether the dam causes alterations in available habitat for this species due to
ponding.
 
Amy Lamb
Ecological Information Specialist
(603) 271-2834
amy.lamb@dncr.nh.gov 

NH Natural Heritage Bureau 
DNCR - Forests & Lands 

mailto:Amy.Lamb@dncr.nh.gov
mailto:Kim.Tuttle@wildlife.nh.gov
mailto:Carol.Henderson@wildlife.nh.gov
mailto:Andy.Qua@KleinschmidtGroup.com
file:////c/www.KleinschmidtUSA.com
mailto:amy.lamb@dncr.nh.gov

et verson: 02072

Central Rivers Power NH
Manchester, NH

Drawn By: | Date Drawn y: | Date ked

RSR 01-17-2019 | KPN 01-17-2019

Kleinschmidt :

o [ A
Source: (Kleinschmidt, 2019; CRP, 2019; ESRI, 2019’




PROJECT DESCRIPTION



The Hooksett Development consists of a 5.5-mile-long, 350-acre reservoir, dam, power canal, powerhouse, tailrace channel, substation, and appurtenant facilities, which are described in further detail below. The run-of-river plant is operated automatically as a base load unit generating power whenever adequate river flows are available.



The Hooksett dam has two spillway sections. A stone masonry section, approximately 340 feet long, extends from the west bank of the river. The second section is approximately 250 feet long and mode of concrete. This section runs longitudinally up and down the river near the east bank of the river and forms a canal that extends to the powerhouse, each section topped with 2-foot-high flashboards and a crest at elevation 187 feet (USGS datum). There is a 13-foot-by 20-foot steel Taintor wastegate located between the second spillway section and the powerhouse; a power canal. Located at the east of the dam, a brick powerhouse is approximately 40 feet long by 45 feet wide. The powerhouse containing a single 2,150 hp I.P. Morris vertical propeller turbine connected to an Allis-Chalmers generator with an installed capacity of 1,600 kW. The project has an approximate110-foot long tailrace and a bypassed reach approximately 430 feet long. There is a substation; and other appurtenances.



The U.S. Department of the Interior (USDOI), Fish and Wildlife Service (USFWS) fishway prescription requires the installation of upstream passage facilities for anadromous fish at the Hooksett Dam, to be operational within three years after passage of either 9,500 or more shad or 22,500 or more river herring in any given year at the Amoskeag development.  The trigger number for river herring was reached during the 2016 migration season. As such, and former owner, Eversource, initiated consultation with state and federal agencies to begin preliminary design work. HSE continues to consult with the agencies to determine the most feasible design in terms of size, location, target species, project operations, cost and constructability.  

[bookmark: _GoBack]

Existing downstream fish passage is a bypass system between the Taintor gate and the powerhouse.



PROJECT OPERATIONS

The run-of-river plant is operated automatically with a remote control via SCADA from the Electric System Control Center in Manchester, New Hampshire. The unit is equipped with control devices that allow manual control of all unit operating functions form the station’s switch board. 



CRPNH provides a minimum flow of 819 cfs or inflow, whichever is lower to the tailrace and a minimum flow 64 cfs to the bypassed reached for aquatic enhancement purposes.



The maximum hydraulic capacity of the plant is about 1750 cfs at a gross head of 16 feet. 





172 Pembroke Rd 
Concord, NH  03301

 

From: Kayla Easler [mailto:Kayla.Easler@KleinschmidtGroup.com] 
Sent: Thursday, January 24, 2019 9:00 AM
To: Tuttle, Kim; Lamb, Amy
Cc: Henderson, Carol
Subject: RE: NHB review: NHB19-0097
 
Thank you Kim.
 
 
Kayla A. Easler
Regulatory Coordinator

Direct: (207) 416-1271
www.KleinschmidtGroup.com
Providing practical solutions for complex problems affecting energy, water,
and the environment
 
 

From: Tuttle, Kim <Kim.Tuttle@wildlife.nh.gov> 
Sent: Thursday, January 24, 2019 8:59 AM
To: Kayla Easler <Kayla.Easler@KleinschmidtGroup.com>; Lamb, Amy <Amy.Lamb@dncr.nh.gov>
Cc: Henderson, Carol <Carol.Henderson@wildlife.nh.gov>
Subject: RE: NHB review: NHB19-0097
 
Kayla,
 
Carol Henderson, our NHFG Environmental Review Coordinator, takes care of Low Impact
Hydropower Institute (LIHI)Certification requests. She is cc’d on this email.
 
Thank you,
 
Kim Tuttle
Wildlife Biologist
NH Fish and Game
11 Hazen Drive
Concord, NH 03301
603-271-6544
 
 
 

From: Kayla Easler [mailto:Kayla.Easler@KleinschmidtGroup.com] 
Sent: Thursday, January 24, 2019 8:53 AM
To: Lamb, Amy
Cc: Tuttle, Kim
Subject: RE: NHB review: NHB19-0097
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Amy and Kim,
 
What additional information would like on the project? As I put in the project description, Central Rivers Power
(CRP) is applying for Low Impact Hydropower Institute (LIHI)Certification and as part of the process, CRP needs to
reach out to agencies and update their project information with the most up-to-date information. No changes to
the Project are expected at this time.
 
Along with getting the most up-to-date information on listed species, LIHI is looking for a written response from the
agencies, showing the continued operation of the project will not contribute to the status of the species and that no
significant affect is expected.
 
If you have questions, feel free to call me at 207-416-1271
 
Thanks,
 
Kayla A. Easler
Regulatory Coordinator

Direct: (207) 416-1271
www.KleinschmidtGroup.com
Providing practical solutions for complex problems affecting energy, water,
and the environment
 
 

From: Lamb, Amy <Amy.Lamb@dncr.nh.gov> 
Sent: Friday, January 18, 2019 12:29 PM
To: Kayla Easler <Kayla.Easler@KleinschmidtGroup.com>
Cc: Tuttle, Kim <Kim.Tuttle@wildlife.nh.gov>
Subject: NHB review: NHB19-0097
 

Attached, please find the review we have completed. If your review memo includes potential
impacts to plants or natural communities please contact me for further information.  If your
project had potential impacts to wildlife, please contact NH Fish and Game at the phone
number listed on the review.

Best, 
  Amy

Amy Lamb 
Ecological Information Specialist

NH Natural Heritage Bureau 
DNCR - Forests & Lands 
172 Pembroke Rd 
Concord, NH  03301 
603-271-2834

file:////c/www.KleinschmidtUSA.com
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PROJECT DESCRIPTION 
 
The Hooksett Development consists of a 5.5-mile-long, 350-acre reservoir, dam, power canal, 
powerhouse, tailrace channel, substation, and appurtenant facilities, which are described in 
further detail below. The run-of-river plant is operated automatically as a base load unit 
generating power whenever adequate river flows are available. 
 
The Hooksett dam has two spillway sections. A stone masonry section, approximately 340 feet 
long, extends from the west bank of the river. The second section is approximately 250 feet long 
and mode of concrete. This section runs longitudinally up and down the river near the east bank 
of the river and forms a canal that extends to the powerhouse, each section topped with 2-foot-
high flashboards and a crest at elevation 187 feet (USGS datum). There is a 13-foot-by 20-foot 
steel Taintor wastegate located between the second spillway section and the powerhouse; a 
power canal. Located at the east of the dam, a brick powerhouse is approximately 40 feet long by 
45 feet wide. The powerhouse containing a single 2,150 hp I.P. Morris vertical propeller turbine 
connected to an Allis-Chalmers generator with an installed capacity of 1,600 kW. The project 
has an approximate110-foot long tailrace and a bypassed reach approximately 430 feet long. 
There is a substation; and other appurtenances. 
 
The U.S. Department of the Interior (USDOI), Fish and Wildlife Service (USFWS) fishway 
prescription requires the installation of upstream passage facilities for anadromous fish at the 
Hooksett Dam, to be operational within three years after passage of either 9,500 or more shad or 
22,500 or more river herring in any given year at the Amoskeag development.  The trigger 
number for river herring was reached during the 2016 migration season. As such, and former 
owner, Eversource, initiated consultation with state and federal agencies to begin preliminary 
design work. HSE continues to consult with the agencies to determine the most feasible design in 
terms of size, location, target species, project operations, cost and constructability.   
 
Existing downstream fish passage is a bypass system between the Taintor gate and the 
powerhouse. 
 
PROJECT OPERATIONS 

The run-of-river plant is operated automatically with a remote control via SCADA from the 
Electric System Control Center in Manchester, New Hampshire. The unit is equipped with 
control devices that allow manual control of all unit operating functions form the station’s switch 
board.  
 
CRPNH provides a minimum flow of 819 cfs or inflow, whichever is lower to the tailrace and a 
minimum flow 64 cfs to the bypassed reached for aquatic enhancement purposes. 
 
The maximum hydraulic capacity of the plant is about 1750 cfs at a gross head of 16 feet.  
 





From: Lamb, Amy
To: Kayla Easler
Cc: Henderson, Carol; Andy Qua
Subject: RE: NHB review: NHB19-0097
Date: Tuesday, January 29, 2019 2:58:35 PM

Kayla,
 
Below is my response to the Hooksett project (NHB19-0097)
 
An acidic riverside seep is found just north of the project area, at the base of the Garvins Falls dam.  This is an S1 ranked natural
community and there are only 4 documented exemplary occurrences in the state.  It is found on the shoreline of the Merrimack River. 
This community could be impacted by operations of either dam, but this is not certain.  The occurrence was likely larger at one time, prior
to the installation of the upstream Garvins Falls dam; however this is not the subject of the recertification.  Unless the Hooksett dam
causes prolonged flooding at this site, it is unlikely that its continued operation would threaten this occurrence.
 
There is a record for golden heather (Hudsonia ericoides) on an island within the river. This is an upland plant and is unlikely to me
impacted by project operations.
                                                                                                                                                                                                                                                        
There is a historical record for Houghton's umbrella sedge (Cyperus houghtonii) under existing power lines; this occurrence would be
unlikely to be impacted by the dam as it is found in an upland habitat.
                                                                                                                                                                                                                                                        
Incurved umbrella sedge (Cyperus squarrosus) occurs on a sand bar in the Merrimack River, in a “shallowly inundated” area.  If the dam
artificially impounds the Merrimack River for prolonged periods, then it could have an impact on the habitat for this species.
 
 
 
Amy Lamb
Ecological Information Specialist
(603) 271-2834
amy.lamb@dncr.nh.gov 

NH Natural Heritage Bureau 
DNCR - Forests & Lands 
172 Pembroke Rd 
Concord, NH  03301

 

From: Kayla Easler [mailto:Kayla.Easler@KleinschmidtGroup.com] 
Sent: Thursday, January 24, 2019 11:12 AM
To: Lamb, Amy; Tuttle, Kim
Cc: Henderson, Carol; Andy Qua
Subject: RE: NHB review: NHB19-0097
 
Amy,
 
Attached is the project description and operations for Hooksett.
 
The Hooksett Falls Development was established in 1926 by Manchester Tractor, Light, and Power Company, as a unit of PSNH. An existing powerhouse at the
falls, likely constructed by the Hooksett Manufacturing Company, and a wood crib dam were replaced, while two stone dams were left in place.
 
 
Kayla A. Easler
Regulatory Coordinator

Direct: (207) 416-1271
www.KleinschmidtGroup.com
Providing practical solutions for complex problems affecting energy, water, and the environment
 
 

From: Lamb, Amy <Amy.Lamb@dncr.nh.gov> 
Sent: Thursday, January 24, 2019 10:07 AM
To: Kayla Easler <Kayla.Easler@KleinschmidtGroup.com>; Tuttle, Kim <Kim.Tuttle@wildlife.nh.gov>
Cc: Henderson, Carol <Carol.Henderson@wildlife.nh.gov>
Subject: RE: NHB review: NHB19-0097
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Kayla,
 
Can you provide some information about the dam operations?  There is a population of incurved umbrella sedge (Cyperus squarrosus) on
a sandbar in the Merrimack River, which would only have habitat available during low-water periods.  Is the water ponded at all behind
the dam, and if so, does it impact the area where this species is mapped (near the northern end of the project area)?  Before we can make
a determination about effects of dam operations on rare plant species, we will need to know whether the dam causes alterations in
available habitat for this species due to ponding.
 
Amy Lamb
Ecological Information Specialist
(603) 271-2834
amy.lamb@dncr.nh.gov 

NH Natural Heritage Bureau 
DNCR - Forests & Lands 
172 Pembroke Rd 
Concord, NH  03301

 

From: Kayla Easler [mailto:Kayla.Easler@KleinschmidtGroup.com] 
Sent: Thursday, January 24, 2019 9:00 AM
To: Tuttle, Kim; Lamb, Amy
Cc: Henderson, Carol
Subject: RE: NHB review: NHB19-0097
 
Thank you Kim.
 
 
Kayla A. Easler
Regulatory Coordinator

Direct: (207) 416-1271
www.KleinschmidtGroup.com
Providing practical solutions for complex problems affecting energy, water, and the environment
 
 

From: Tuttle, Kim <Kim.Tuttle@wildlife.nh.gov> 
Sent: Thursday, January 24, 2019 8:59 AM
To: Kayla Easler <Kayla.Easler@KleinschmidtGroup.com>; Lamb, Amy <Amy.Lamb@dncr.nh.gov>
Cc: Henderson, Carol <Carol.Henderson@wildlife.nh.gov>
Subject: RE: NHB review: NHB19-0097
 
Kayla,
 
Carol Henderson, our NHFG Environmental Review Coordinator, takes care of Low Impact Hydropower Institute (LIHI)Certification
requests. She is cc’d on this email.
 
Thank you,
 
Kim Tuttle
Wildlife Biologist
NH Fish and Game
11 Hazen Drive
Concord, NH 03301
603-271-6544
 
 
 

From: Kayla Easler [mailto:Kayla.Easler@KleinschmidtGroup.com] 
Sent: Thursday, January 24, 2019 8:53 AM
To: Lamb, Amy
Cc: Tuttle, Kim
Subject: RE: NHB review: NHB19-0097
 
Amy and Kim,
 

mailto:amy.lamb@dncr.nh.gov
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What additional information would like on the project? As I put in the project description, Central Rivers Power (CRP) is applying for Low Impact Hydropower
Institute (LIHI)Certification and as part of the process, CRP needs to reach out to agencies and update their project information with the most up-to-date
information. No changes to the Project are expected at this time.
 
Along with getting the most up-to-date information on listed species, LIHI is looking for a written response from the agencies, showing the continued operation
of the project will not contribute to the status of the species and that no significant affect is expected.
 
If you have questions, feel free to call me at 207-416-1271
 
Thanks,
 
Kayla A. Easler
Regulatory Coordinator

Direct: (207) 416-1271
www.KleinschmidtGroup.com
Providing practical solutions for complex problems affecting energy, water, and the environment
 
 

From: Lamb, Amy <Amy.Lamb@dncr.nh.gov> 
Sent: Friday, January 18, 2019 12:29 PM
To: Kayla Easler <Kayla.Easler@KleinschmidtGroup.com>
Cc: Tuttle, Kim <Kim.Tuttle@wildlife.nh.gov>
Subject: NHB review: NHB19-0097
 

Attached, please find the review we have completed. If your review memo includes potential impacts to plants or natural
communities please contact me for further information.  If your project had potential impacts to wildlife, please contact NH Fish
and Game at the phone number listed on the review.

Best, 
  Amy

Amy Lamb 
Ecological Information Specialist

NH Natural Heritage Bureau 
DNCR - Forests & Lands 
172 Pembroke Rd 
Concord, NH  03301 
603-271-2834

file:////c/www.KleinschmidtUSA.com
mailto:Amy.Lamb@dncr.nh.gov
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In Reply Refer To: 
FWS/Region 5/ES 

United States Department of the Interior 

FISH A N D  WILDLIFE SERVICE 
300 Weslgate Center Drive 
Hadley, MA 01035-9589 

Z ORIGINAL 2 
.-D 
t ' t  3 

Magalie Roman Salas, Secretary ' ' ~.,;~ 
Federal Energy Regulatory Commission " ~  1 % ~ 3  ~ . ~  ~-' r . ~  --;~ . . 

888 First Street, N.E. -- "" " '2~ ~--L' 

Washington, DC 20426 :- -' - 
• . . o  

Dear Ms. Salas: ~ ~h. 

t O  

Enclosed for filing are eight copies of the Department of the Interior's (Department) Prescription 
for Fishways for the Merrimack River Project (Project). The Administrative Record in support 
of this Prescription for Fishways was flied with the Federal Energy Regulatory Commission 
(FERC) on July 12, 2006. 

We have submitted hard copies of the Modified Prescription for Fishways with the Public 
Service Company of New Hampshire (PSNH). We have also distributed copies to American 
Whitewater Affiliation, which intervened in the Department's proceedings on PSNH's request 
for a Trial Type Hearing and submittal of its Alternative Fishway Prescription. We have 
distributed this cover letter to the remainder on FERC's Service List for the Project. 

An additional copy of this letter is enclosed so that you may file stamp and return it in the 
enclosed self-addressed envelope. If you have any questions, please contact Michael G. 
Thabanlg Assistant Regional Director, Ecological Services, at 413-253-8304, or Alex Hoar, 
Ecological Services, at 413-253-8631. Thank you for your cooperation in filing these 
documents. 

Sincerely, 

Marvin E. Moriarty 
Regional Director 

Enclosures 

co: FERC Service List 
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• "  ORIGINAL 

BEFORE THE 
UNITED STATES OF AMERICA 

FEDERAL ENERGY REGULATORY COMMISSION 

Public Service of New Hampshire, Applicant ) 
) 
) 
) 
) 
) 

Merrimaek River Project 
Merrimack River 
Hilbborough and Merrimack 
Counties 
New Hampshire 
FERC No. 1893-042 

UNITED STATES DEPARTMENT OF THE INTERIOR'S 
DECISION DOCUMENT, 

PRESCRIPTION FOR FISHWAYS 
PURSUANT TO SECTION 18 OF THE FEDERAL POWER ACT 

Approved this . ~  day of ~ £ . .  2006. by: 

United States Department of the Interior 
Fish and Wildlife Serviee 

300 We~gate Center Drive 
Hadley, MA 01035-9589 
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UNITED STATES DEPARTMENT OF THE INTERIOR'S 
DECISION DOCUMENT, 

PRESCRIPTIONS FOR FISHWAYS 
PURSUANT TO SECTION 18 OF THE FEDERAL POWER ACT 

I. Introduction 

The United States Department of the Interior (Department) hereby submits its Prescription for 
Fishways for the Merrimack River Projectl(Project), pursuant to Section 18 of the Federal Power 
Act, as amended. The Department is submitting this Decision D<~ument to the Federal Energy 
Regulatory Commission. The Department's supporting Administrative Record for this 
prescription was filed with the Commission on July 12, 2006. 

The Department developed its Prescription for Fishways through a review process that included 
consultation among fisheries biologists and fishway engineers from the Department's U.S. Fish 
and Wildlife Service (Service) and the New Hampshire Fish and Game Department (NHFGD), 
as well as the applicant, Public Service of New Hampshire (PSNH), and the American 
Whitewater Affiliation. 

During the development of the Prescription for Fishways for the Project, the procedures for 
prescribing fishways under Section 18 of the Federal Power Act were modified by provisions of 
the Energy Policy Act of 2005 (EPAct). 2 The DeparUnent's Preliminary Fishway Prescription 
(PFP) was submitted under provisions of the Policy for Review of Mandatory Conditions 
Developed by the Departments of the Interior and Commerce in the Context of Hydropower 
Licensing (MCRP). 3 Pursuant to this process, the Depar~ent solicited comments on its PFP and 
would have addressed them in this Prescription for Fishways. The EPAct, however, required the 
Department to develop new regulations and procedures for fishway prescriptions. These 
regulations afford two new rights to participants in any licensing proceeding in which the 
Department exercises its mandatory authority under the Federal Power Act: an opportunity for 
Trial-Type Hearing (TTH) on material issues of disputed fact, and an opportunity to file 
Alternative Fishway Prescriptions (AFP) for consideration by the Department. The TrH offers 
applicants the opportunity to challenge material facts that the Department relied on for its PFP, 
while the AFP provides applicants the opportunity to propose an alternative to the Department's 
PFP. 

I The Merrimack River Project includes the Amoskeag, Hookse~ and Garvins Falls Darns and hydroelectric 
~enerating stations. 

Pub. L. No. 109-58 (2005). 
3 Policy for Review of Mandatory Conditions Developed by the ~ of the Interior and Commerce in the 
Context of Hydropower Licensing. January 18, 200 I. 



Jnofflclal FERC-Generated PDF of 20061229-0049 Received by FERC OSEC 12/26/2006 in Docket#: P-1893-042 

I . 

2 
The Department submitted its PFP by letter dated May 13, 2005. PSNH submitted comments on 
the PFP by letter dated July 15, 2005. The Department's regulations, issued November 17, 
2005, allowed participants in ongoing licensing proceedings to avail themselves of their fights 
under the EPAct until December 19, 2005. PSNH timely raised concerns similar to those 
presented in its comments in a petition for a TTH and AFP, filed on December 19, 2005. On 
August 25, 2006, the Service and PSNH signed a Settlement Agreement (SA) resolving the TTH 
dispute and agreeing to terms of this Prescription for Fishways. Subsequently, on August 28, 
2006, PSNH submitted a motion for dismissal of the TrH with the Department's Office of 
Hearings and Appeals and withdrew its AFP. 

As PSNH's July 15, 2005 letter was submitted under the old MCRP process, and ultimately, 
issues of disagreement on the prescription were resolved with the August 25, 2006 Settlement 
Agreement (SA), we will treat the issues raised in that letter as resolved under the same process 
resolving the petition for TTH and the AFP. Accordingly, those comments are not specifically 
addressed herein. No comments were received from any other party. 

This Prescription for Fishways covers the three developments that make up the project: 
Amoskeag, Hooksett and Crarvins Falls, all three of which utilize existing dams and 
powerhouses. All three developments currently operate in a daily store-and-release/peaking 
mode, though the Hooksett development has limited daily storage capacity and therefore largely 
operates in a run-of-river mode. 

The three developments have a combined generating capacity of 29.7 MW. The three project 
dams are located in succession on the fiver, with Amoskcag the most-downsmmm dam and 
Garvins Falls the most upstream of the project developments. There is an existing pool-and-weir 
upstream fishway and a temporary American eel trap at the Amoskceg tailrace but no other 
upstream passage measures at the other project dams. All three project dams have downstream 
fish bypasses which range from a simple fish bypass gate at Hooksctt to a state-of-the-art louver 
system at Garvins Falls. The effectiveness of the upstream and downstream fish passage 
facilities for all species has not yet been established. Additional information on the project and 
their operation is included in PSNH's license application and supporting documents and in the 
Commission's Environmental Assessment for the Project, dated January 2006 (EA). 4 

Two dams---the Essex or Lawrence Dam, site of the Law,nee Project (FERC No. 2800) and the 
Pawtucket Dam or Lowell Dam, site of the Lowell Project, (FERC No. 2790)--are located 
downstream from Amoskeag. Both dams have existing upstream and d o ~  fishways, 
although passage efficiency of the Lowell fish lift is a concern and is c ~ t l y  being 
investigated. 

4 FERC (Federal Energy Regul*to~, Commission). 2005. Environmental Assessment for Hydropow~ 
License, Men'irnack River Project, FERC Project No. 1893-042. January 2006. 
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As discussed below in greater detail, the Department's Prescription for Fishways focuses on the 
need for eel passage, evaluations of existing downstream fishways and future upstream passage 
needs at the Hooksett and Garvins Falls developments. The Department's Prescription for 
Fishways will ensure that fish passage is provided at the three projeet developments in a safe, 
timely and effective manner. 

2. Resource Description 

The Merrimack River is located in central New Hampshire and northeastern Massachusetts and 
drains an area of approximately 5,014 square miles. As suck, it is the second largest river in New 
England. The Merrimack is formed by the confluence of the Pemigewassett and Winnipesaukee 
Rivers in Franklin, New Hampshire and flows 116 miles southeast to its mouth in the Gulf of 
Maine in Newburyport, Massachusetts (Application, p. E-l). 

The Merrimack River has a long industrial history. The river was utilized for transportation and 
diverted for industrial use in the early 1800s. The first complete barrier dam on the river was 
built at Amoskeag Falls in the 1830s and the Essex/Lawrence Dam was completed in 1847. 
There are currently five dams on the mainstem Merrimack, including the three Merrimack River 
Project dams. 

Water quality in the river is generally good, and is classified as Class B waters by the State of 
New Hampshire. Additional background information on the Merrimack River can be found in 
the license application and the Commission's EA. 

2.1 Historical Fisheries 

The Merrimack River historically supported populations ofanadromous Atlantic salmon, 
American shad, alewife and blueback herring that extended to the upper Merrimack River Basin. 
(License Application p. E-38). Atlantic salmon historically occurred in the Merrimack River 
until the mid-1800s when construction of impassable dams extirpated the population fi~3m the 
Merrimack. Shad and herring populations also declined largely from the construction of 
impassable barrier dams on the mainstem Merrimack and tributaries (Strategic Plan p. 18). 

American eel were also present in the Merrimack River watershed, although information of 
historical population abundance and distribution is limited. 



Jnofflclal FERC-Generated PDF of 20061229-0049 Received by FERC OSEC 12/26/2006 in Docket#: P-1893-042.. 

2.2 Current Fisheries 

The Merrimack River supports a mixture of riverine, as well as anadromous ~ and catadromous 6 
fish species. Migratory fish occurring in or near the Merrimack River estuary include American 
shad, alewife and blueback herring (collectively referred to as fiver herring), Atlantic salmon, 
shortnose sturgeon, striped bass and American eel. However, anadromous species are currently 
limited in distribution to below the Hooksott Dam, although some fiver herring have been 
observed passing the Hooksett Dam under some flow conditions. 7 

A fish lift was installed and began operating at the Lawrence Project in 1983. A similar fish lift 
at the powerhouse and a vertical slot fishway at the spillway were installed at the Lowell Project 
in 1986. Anadromous species and some riverine species have been recorded passing these 
facilities, although efficiency of the facilities is uncertain. In 1995, the Lawrence lift system was 
modified to improve passage effectiveness and resulted in improved passage (Strategic Plan, p. 
57). Similar modifications were made at the Lowell Project, but the numbers of shad or herring 
that have been recorded passing Lowell since that tune have been limited. In 2002, the Serviee's 
Central New England Fishery Resources Office conducted a study of shad migration and passage 
at the Lowell Project and found only 6% of radiotagged shad tagged at Lawrence passed the 
Lowell fish lift. This passage efficiency was similar to the overall percentage of shad that passed 
Lawrence and then passed Lowell that year of 10% (Spmnkle 2004). Efforts to evaluate the 
causes of poor passage efficiency and to investigate ways to improve passage have been ongoing 
with ENEL Energy, the project owner. However, abnormally high flows during the spring 
passage seasons in 2005 and 2006 have prevented adequate assessmenL 

A variety of riverine fish species exist in the project waters, including indigenous Colacknose 
dace, white sucker, yellow perch and fallfish) and introduced (largemouth bass, smallmouth bass, 
walleye and bluegill) species (License application at Table E-4). 

2.2.1 Atlantic Salmon 

Atlantic salmon restoration on the Merrimack began in 1963 with a survey of basin habitat by 
NHFGD and in 1969, a formal cooperative was established among NHFGD, the Massachusetts 
Division of Fisheries and Wildlife, and the Bureau of Sport Fisheries and Wildlife (now the 
Service) and Bureau of Commercial Fisheries (now NOAA Fisheries). The U.S. Forest Service 
joined the cooperative in 1982. The program is managed by the Policy Committee for 
Anadromous Fishery Management (Policy Committee) of the Merfimack River and Technical 
Committee for Anadromous Fishery Management of the Merrimack River (Technical 

5 Anadromous fish begin their life cycle in freshwater, migrate to sea where they grow to maturity over one or 
more years, and return to their natal rivers, streams, lakes or ponds to spawn. 
6 Camdromous fish begin their life cycle at sea, migrate to freshwaler to grow to  maturity over a several-year 
i~eriod, and return to sea to spawn and die. 

Letter dated July 15, 2005 from Catherine E. Sively, PSNH, to Secretary, FERC. 
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Committee). Restoration activities have included stocking of hatchery-reared salmon smolts and 
fry, habitat assessment and assessment of production. The Service and other member agencies 
worked with the Policy and Technical Committees to achieve upstream and downstream fish 
passage at hydro projects in the basin. 

Atlantic salmon fry and smolts are stocked into the Merrimack River and its tributaries as part of 
the restoration program. Since 1975, approximately 20 million fry have been stocked in basin 
tributaries. Currently, approximately 1.4 million salmon fry are stocked ann~ly.  Of these, 
approximately 85% of these are stocked upstream from the project dams. Salmon smolts have 
also been an integral part of the restoration plan, though all salmon smolts are stocked 
downstream from the project below the Essex Dam in Lawrence. 

The Atlantic salmon has a relatively complex life history which includes the spawning of adults 
and maturation of juveniles in natal rivers and associated water bodies, as well as a migration 
into the open ocean by juvenile smolts and adults. Due to its anadromous life history, salmon 
must obtain safe and unrestricted access to their natal streams and the young must reach the 
ocean to successfully sustain local populations. The existing downstream bypasses at the project 
dams have largely been proven to be reasonably effective in safely passing salmon smolts 
downstream past the project turbines. Review of existing data and possibly additional 
evaluations on plunge pool conditions at Amoskeag are necessary, however, to assure safely 
bypassed smolts and post-spawned adult salmon are not injured when using the bypass gate. 

Based on the current Strategic Plan, all returning adult salmon are transported to a hatchery to be 
spawned artificially, or will be transported to the Pemigewassett River upstream from the project. 

2.2.2 American Shad, Alewife and Blueback Herring 

Like salmon, American shad, bluehack herring and alewife (collectively river herring) are 
managed by the Policy and Technical Committees. Prior to the start of the restoration program to 
restore these species, a limited population of American shad and river herring still inhabited the 
lower Merrimack downstream from the Lawrence Dam. 

Habitat for shad and river herring exists in both the malnstem Merrimack and in major t~ibutaries 
both upstream and downstream from the project. In total, there are 187,600 100 square yard 
units of shad habitat upstream of the project, which accounts for 44% of the estimated total 
habitat for the basin (USFWS 1982). The principal spawning habitat for alewives is likely to be 
in more ponded areas on tributaries, while blueback herring utilize more riverine habitat for 
spawning. 
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Management efforts to restore these species have included stocking of pre-spawned adult shad 
and herring into mainstem and tributary habitat, mostly upslream from the project. These efforts 
have yielded a range of results. Since the start offish passage operations at Lawrence Dam, shad 
passage numbers have increased from approximately 5,500 in 1983 and 1984 to as high as 
76,717 in 2001 (USFWS 2006). Shad totals in 2005 and 2006 have been severely suppressed by 
high spring flows that render the Lawrence fishway inefficient in passing fish. River herring 
passage totals have been variable, with as many as 387,970 herring passing Lawrence in 1989, 
but as few as 51 passing in 1996. The cause of such variation is thought to be a variety of 
biological and possible harvest issues in the ocean, predation by striped bass and other abundant 
predators offshore and in the river, and poor passage conditions, especially for alewives at 
Lawrence in early spring. 

Like salmon, juveniles and post-spawned adults must migrate downstream to the sea. As such, 
downstream passage for these species/life stages is needed. The existing downstream bypass 
facilities may provide effective downstream passage for shad and herring, but they have not been 
fully evaluated. Such evaluations of effectiveness are needed. 

2.2.3 American eel 

The American eel is a catadromous species and is also panmictic (single spawning site and 
complete mixing of the gene pool at each spawning), with all adults spawning in the Sargasso 
Sea. The Sargasso Sea is situated in the Atlantic Ocean, northeast of the Bahamas. American eel 
eggs hatch into a transparent, protracted larval stage, called "leptocephali." Leptocephali drift 
and swim with the ocean currents for several months before changing shape to resemble 
miniature, transparent eels. These "glass eels" or "elvers" enter estuaries in spring and begin an 
active migratory river ascent of Atlantic coast waterways. Migrations to upriver tributaries may 
continue for many months or years, and generally coincide with warmer temperatures (peak 
activity occurring in July and August). Colonization of the upper reaches of a river is continued 
by the older, but still juvenile, individuals called "yellow eels." Yellow eels may remain in 
freshwater for up to 24 years, s 

g ASMFC (Atlantic States Marine Fisheries Commission). 2000. Interslate Fishery Management Plan for 
American Eel (Anguilla rostrata). Fishery Management Report No. 36 of OJe Atlantic State Marine Fisheries 
Commission. 92 pp. 
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As sexual maturity begins, yellow eels metamorphose into the sub-adult "silver eel" and begin the 
out-migration hack to the Sargasso Sea where maturity is attained prior to spawning and 
subsequent death. Downstream movement generally starts for the silver eels with the onset of 
the fall rainy season and escalates until colder temperatures begin, s 

Throughout the Atlantic seaboard, American eels traditionally have been used for regional and 
ethnic food markets, domestic trot line bait, and sport fishing. Glass eels and elvers harvested in 
the United States ate often exported for aquaculture ventures and direct consumption. 
Consequently, each life history stage of the American eel, except the egg and larval stages, 
represents a targeted fishery, s 

The Merrimack River currently supports a population of maturing American eel, although the 
size of the historic or current eel population is unknown. Large numbers of eels were known to 
have migrated downstream from Lake Winnipesaukee, upstream of the project, in the 1980% 
when large numbers were found killed by passage through hydroelectric turbines at the Lakeport 
Project (FERC No. 6440). 9 More recently, mortality of adult eels at the same project were noted, 
demonstrating that at least some eels continue to inhabit this lake well upsmmm from the river 
mouth. 9 

There are no current estimates of eel populations in the Merrimack Basin. A study of eel 
abundance conducted by the Service in 2001 and 2002 found large numbers of eels downstream 
from the Lawrence Dam but limited numbers upstream from Lawrence due to lack of upstream 
passage facilities at Lawrence and Lowell Dams (Sprankle 2002). 

Declines in the American eel population in the Merrimack River and elsewhere are attributed to a 
combination of causes, including commercial harvest, pollution, changes in oceanic currents, and 
the negative effects of dams and hydropower facilities. |° More specifically, hydropower facilities 
block or restrict migration routes into freshwater rearing habitats, and c, atk~ mortality to eels both 
during their residency in freshwater and as they migrate back to the Sargasso Sea. Passage 
through multiple hydropower turbines, as is the case on the Merrimack River, often results in 
significant cumulative mortality of eels. 

9 Letter from the New Hampshire Deparonont offish and Game to Hydro Dynamics Corporation. August 29, 
1988. 
10 Ham, A., W. Richkus, K. Whaler, A. Hoar, W.D. Busch, S. Lary and D. Dixon. 2000. Population Decline 
oflhe American Eel: Implications for Research and Management. Fisheries Vol. 25, No. 9, pp. 7-16. 
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The Atlantic States Marine Fisheries Commission's Interstate Fishery Management Plan for 
American Eel contains the following goal: 

Protect and enhance the abundance of American eel in inland and 
territorial waters of the Atlantic States and jurisdictious, and contribute to 
the viability of the American eel spawning population. 

Improvements in upstream passage at dams on the Merrimack and tributaries will enhance the 
abundance of eels in the basin, consistent with regional fishery management goals. There are no 
downstream passage measures for eels currently in place at any mainstem Merrimack River 
dams. It is possible that the existing downstream passage facilities designed for anadromous 
species may pass outmigrating eels, however, these facilities are not designed for demersal 
species like eel and are untested. If, after evaluation, these facilities do not prove to be effective, 
additional physical structures or modifications to project operations will likely be needed to 
provide for safe, timely and effective passage for sexually maturing eels that are migrating 
downstream to the ocean. 

2.2.4 Other anadromous species 

Other species of anadromous fish that are present in the lower Merrimack River below Essex 
Dam include shortnose sturgeon and striped bass. Shortnose sturgeon have not been recorded 
upstream of the Lawrence Project. Small striped bass have been known to pass upstream in 
limited numbers using the fish lifts at the Lawrence and Lowell Projects. No striped bass are 
known to have passed Amoskeag using the existing fishway. 

3. Management Goals 

3.1 Published Plans 

A number of published state, federal and regional fishery plans contain management goals that 
pertain to the Merrimack River. These plans include: 

Strategic Plan and Status Review - Anadromous Fish Restoration Program - Merrimack 
River. 1997. Technical Committee for Anadromous Fishery Management of the 
Merrimack River Basin. 

Fishery Managemfnt Plan for the American Shad and River Herring. 1985. Atlantic 
States Marine Fisheries Commission (amended in 1998). 

Interstate Fishery Management Plan for American Eel. April 2000. Atlantic States 
Marine Fisheries Commission. 
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3.2 Restoration Objectives 

The Strategic Plan and Status Review - Anadromous Fish Restoration Program - Merrimack 
River has three broad strategies: (1) implement a watershed approach to anadromous fish 
restoration; (2) develop partnerships to achieve restoration; and (3) implement education and 
outreach to promote anadromons fish restoration. Specific final target fish restoration goals are 
not included in the Strategic Plan. However, interim objectives of  300 or more Atlantic salmon 
adults, 35,000 adult shad, and 300,000 fiver herring past at the Lawrence Project have been 
established. Also, strategy 1 .A.2 of  the Plan relates to improvement of  upstream and 
downstream fish passage for salmon, shad and fiver herring. 

In 1986, a Comprehensive Plan for Provision of  Anadromous Fish Passage Measures and 
Facilities at PSNH's Merrimack-Pemigewassett River Hydroelectric Dams, FERC Projects 1893, 
2456, and 2457 was developed by the Policy and Technical Committees and PSNH. The 
Merrimack River Basin Fish Passage Action Plan for Anadromous Fish (Appendix to Strategic 
Plan), which guides passage actions at PSNH's project and other hydroelectric projects, 
incorporated the provisions of  the 1986 Plan as they relate to upslaemn passage at PSNH's 
projects. The Action Plan called for operational upsUeam passage facilities for anadromous 
species at Hooksett and Garvins Falls Dams within five years after passage of  15,000 shad at 
Amoskeag and Hooksett Dams respectively. The Plan did not address passage for fiver herring 
or American eel. As such, the Plan for implementing passage at the Merrimack River Project 
needs to be revised. As part of  this relicensing, the trigger numbers for implementing passage 
were reviewed and new triggers were developed for shad, river herring and eels (see PFP). 

4. Statutory Authority 

Section 18 of  the Federal Power Act, 16 USCS ~811, as amended, states in pertinent part: 

the Commission shall require the construction, maintenance and operation by a 
licensee at its own expense of..such fishways as may be prescribed by the 
Secretary of  Commerce or the Secretary of  the Interior. 

Section 1701 (b) o f  the National Energy Policy Act of  1992, P.L. 102-486, Title XVI I, § 1701 (b), 
106 Star. 3008, states: 

the items which may constitute a 'fishway' under Section 18 [16 USCS ~811] for 
the safe and timely upstream and downstream passage of  fish shall be limited to 
physical structures, facilities, or devices necessary to maintain all life stages of  
such fish, and project operations and measures related to such structures, facilities 
or devices necessary to ensure the effectiveness of  such structures, facilities, or 
devices for such fish. 



Jnofflclal FERC-Generated PDF of 20061229-0049 Received by FERC OSEC 12/26/2006 in Docket#: P-1893-042 

10 

The Prescription for Fishways herein is issued under authority delegated to the Regional Director 
from the Secretary of the Interior; the Assistant Secretary for Fish, Wildlife and Parks; and the 
Director of the Service pursuant to Section 18 of the Federal Power Act ~ 64 Stat. 1262; 209 
Departmental Manual 6.1; 242 Departmental Manual I.IA.). 

5. Procedural Background 

The Department, through the Service, has been actively involved in the evaluation of fish and 
wildlife issues at the project since before the current license was issued in 1980. In 1979, the 
Service's Regional Engineering Office fishway engineer developed conceptual designs for future 
fish passage facilities at the project developments. Involvement in the project continued through 
the ! 980s with negotiations and planning for fishway construction at Amoskeag in 1988. 
Subsequent to fishway construction, the Service continued consultation with PSNH on studies of 
and implementation of upstream and downstream passage measures at the project developments 
through the start of the current relicensing proceeding. The Department, through both the 
Service and the National Park Service, has been involved in all aspects of the current licensing 
proceeding since its commencement in 2001. 

5.1 Initial Consultation Document 

The Service provided comments on PSNH's Initial Consultation Document (ICD) by letter dated 
March 15, 2002. Those comments noted the impacts to fishery resources related to incomplete 
and untested fish passage facilities, project operation regime and diversion of flows from 
bypassed reaches, and recommended studies to assess adverse effects and develop mitigation. 
Fishway issues identified in the ICD included: 

Impacts of project-induced flow fluctuations on upstream movements and passage by 
American shad 
Need to evaluate the effectiveness of the Amoskeag fish ladder 
Need for upstream passage of American eel 
Need to address resident fish passage 
Need for future upstream fishways at Hooksett and Garvins Falls Dams 
Completion of salmon smolt downstream passage evaluations 
Downstream bypass evaluations for shad, river herring and American eel 

The ICD comments also indicated the likelihood that the Service would, through the Department, 
prescribe fishways for the project pursuant to Section 18 of the Federal Power Act. 

5.2 Draft License Application 

The Service's comments on the draft license application (DLA), dated November 12, 2003, again 
indicated that a Fishway Prescription for the project would likely be issued by the Service. The 
DLA comments discussed many of the same issues identified in the ICD comments, noting that 
future upstream fishways at Hooksett and Gamins Falls, plans to evaluate upstream passage for 
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anadromons species and eels at Amoskeag, and downstream passage evaluations needed to be 
addressed in the final license application. 

The DLA comments noted that the proposed conversion of the project to run-of-river operations 
would resolve the issue of the impacts that flow fluctuations have on fish migration and passage. 

5.3 Additional Information Requests 

On February 26, 2004, the Service provided comments in response to the Commission's Notice 
of Application Tendered for Filing with the Commission, Soliciting Additional Study Requests 
and Establishing a Schedule for Relicensing and a Deadline for Submission of Final 
Amendments. In that filing, the Service identified the need for PSNH to complete ongoing 
downstream passage evaluations and identified the need for PSNH to develop conceptual design 
drawings for eelways and future fishways at Hooksett and Garvins Falls. 

5.4 Commission Notice of Applications Ready for Environmental Analysis 

In its May 13, 2005 comments on the Commission's March 17, 2005 Notice of Applications 
PEA and Soliciting Comments, Recommendations, Terms and Conditions, and Prescriptions, the 
Department reviewed project impacts and submitted the Servico's Section 100) 
recommendations for the protection, mitigation of damages to, and enhancement of fish and 
wildlife resources. 

The Department's May 13, 2005 comments also included the PFP. This document was prepared 
consistent with the Department's MCRP, and provided justification for fishways at the project, 
based on existing and developing plans for fish restoration. The PFP also provided estimates of 
design populations based on available information, a preliminary description of the types of 
facilities and project operations that would be needed for safe and effective fish passage at each 
of the project dams, and the triggers for installing upstream passage at Hooksett and Garvins 
Falls, based on the numbers of shad or herring passing the Amoskeag fishway. The PFP stated 
that future fishways would be designed in consultation with PSNH and other agencies and would 
be based on all available information at that time. 

5.5 Applicant's Response to the Preliminary Fishway Prescription 

By letter dated July 15, 2005, PSNH submitted comments on the Service's PFP in accordance 
with the existing MCRP rules that were in place at that time. In their comments, PSNH 
questioned the need for fishways at this time, the triggers for future fishway construction, the 
need to evaluate downstream fishways, the basis for the proposed rock-ramp fishway and cost- 
effectiveness of such a facility, and the timing of upstream eel migrations and downstnmm 
elupeid migrations. 



Jnofflclal FERC-Generated PDF of 20061229-0049 Received by FERC OSEC 12/26/2006 in Docket#: P-1893-042 

12 

5.6 Petition for "lq'H and submission of an AFP 

PSNH filed a Petition for TTH and submitted an AFP on December 19, 2005. The Petition for a 
TTH raised questions similar to those in the July 15, 2005 comments on the PFP regarding the 
development of the Service's PFP. The AFP included PSNH's proposed alternative provisions 
to those in the PFP. 

On August 25, 2006, PSNH and the Service signed an SA that resolved disputes regarding the 
provisions of the prescription. The SA includes language to be included in this Modified 
Fishway Prescription. In light of the SA on the fishway provisions, PSNH submitted a Motion 
for dismissal of their Petition for TTH and withdrew its AFP on August 28, 2006. 

6. Administrative Record 

Evidence to support the Department's Prescription for Fishways is contained in the 
Administrative Record before the Commission, filed on July 12, 2006. 

7. ARernatives Considered 

In the formulation of this Prescription, the Department has reviewed and considered a variety of 
alternative fish passage options, including the alternatives proposed in the Commission's DEIS 
and in comments provided by the applicanL 

& PSNH (at~Dlicant): PSNH proposed an AFP. However, the SA between PSNH and the 
Service resolves the terms of this Prescription and the AFP has been withdrawn. 

b. Commission Environmental Assessment: The Commission's EA recommends a number 
of fishways, but does not adopt what the Depar~ent provided in its PFP. 

Regarding new upstream passage facilities at HookseR and Garvins Falls, the EA endorses the 
benefit that these fishways would provide in the future. The EA also generally supports the 
technical soundness of the proposed rock-ramp fishway at Hooksett and fish lift and Denil 
fishway at Garvins Falls, and acknowledges that the Department would, in the futare, rely on the 
best available data to determine the best fishway to be installed at these dams in the future. The 
EA does not, however, support the proposed triggers for construction of these fishways based on 
the numbers of fish passed at Amoskeag, or the construction schedule for such facilities once the 
trigger number is reached. Instead, the EA supports the higher 1986 Comprehensive Fish 
Passage Plan shad trigger number and more extended constnJction schedules. 

Regarding downstream passage effectiveness testing for shad and herring, the EA endorses the 
need for such evaluations, but states that such studies should not be done with test fish collected 
outside the project area. 
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Regarding eel passage, the EA endorses the need for installing upstream eelways and the benefit 
of evaluating eel downstream passage at the existing downstream passage facilities at each dam. 

Notwithstanding the endorsements in principle of the major components of the PFP, the EA 
concludes by questioning why the Department did not just request a reservation of authority to 
prescribe fishways in the future. 

Discussion: The Commission staff's EA addresses the fish passage issues raised by the 
DeparUnent, and on some issues agrees with the proposals in the PFP. Regarding the 
installation of future upstream fishways and evaluation of existing downstream fishways for 
anadromous fish, however, the EA suggests that the Depamnent should reserve authority to 
prescribe fishways in the future, lfthis alternative were adopted, no specific designs or 
specific schedules or triggers for passage implementation would be mandated, leaving these 
issues to be raised in a future proceeding. 

This Prescription includes triggers for installing upstream passage for anedromous fish at 
Hooksett and Garvins Falls, based on the numbers of shad and/or river herring that pass the next 
downstream facility. These triggers are based on production capacity of habitat in each river 
reach in the project area. It is uncertain when the prescribed triggers will be reached, but 
populations shold increase given the substantial available habitat (USFWS 1982), stocking 
upstream habitat with shad and herring as part of the restoration program (USFWS 1995), and 
ongoing efforts to improve passage at the Lowell Project. 

Given that passage numbers above Amoskeag have been limited to date and have not reached the 
proposed trigger numbers, upstream fishways for anadromous fish would not be immediately 
required under the terms in the PFP. Prescribed designs, while justifiable given the state of 
knowledge on fishways at this time, could change in the future. If so, the Prescription includes 
provisions to make design changes as appropriate. 

However, these facts do not outweigh the benefits of having specific designs identified or a 
defnitive trigger for fishway construction which would expedite fishway construction when 
needed without further Fishway Prescription proceedings. 

Under the provisions of the PFP, PSNH will be required to file downstream passage evaluation 
plans and schedules. As such, the downstream passage evaluations would not necessarily be 
implemented now. However, we cannot concur with the EA that the evaluation of these facilities 
requires there to be "enough naturally occurring clupeids" in the river. This conclusion appears 
to be based on the misconception that previous attempts at clupeid downstream passage 
evaluations were unsuccessful because the test fish used in the study were collected elsewhere 
and transported to the test site. This is not correct. While collections of clupeids from other 
locations and transportation to a test site can be time consuming and the numbers collected can 
be uncertain, the listed studies did not fail for these reasons. The Amoskeag evaluation failed 
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because the recapture net device was improperly designed to handle the flow and debris load 
encountered at the site. Similarly, the Garvins Falls evaluation was inconclusive due to heavy 
debris load in the recapture net and along the canal louver array. 

Since the restoration of shad and herring into the Merrimack utilizes transfers ofthese species 
from downstream or from other river systems to areas upstream from the project, evaluation of 
downstream passage is needed for these fish, and such stocking programs can provide and have 
provided enough fish for evaluations in the past. 

Given the need to evaluate clupeid downstream passage and benefits of requiring definitive 
upstream flshway designs and schedules in the license, the Depar'anent did not select the 
Commission staff's alternative for fish passage at the Merrimack River Project as described in the 
EA. 

c. Preliminary Fishway Prescription Alternative: The PFT provided general fishway terms, 
including operations schedules, and specific designs and schedules for upstream fishway 
construction for anadromous fish, schedules for upstream eel fishway construction, and 
requirements for evaluation of existing downstream fishways and existing and new upstream 
fishways. Based on review of available information, comments from PSNH in their July 15, 
2005 letter, their petition for TTH and their AFT, and discussions and negotiations on the SA, we 
agreed to modifications to the PFT. These modifications include changing the requirement for a 
rock-ramp fishway to a Denil fishway at Hooksett, flexibility in fishway design at Garvins Falls, 
scheduling of the conslruetion ofeelways, and flexibility in scheduling of fishway evaluations. 

d. Department's Proposed Alternative: The Department considered the various alternatives 
described above in formulating its Prescription for Fishways for the Merrimack River Project. A 
"No Action" alternative, representing no improvements in fish passage at any of the five projects 
also was considered. The "No Action" alternative was dismissed from further analysis because it 
would not help accomplish fish restoration goals identified by the resource agencies, as described 
in this Prescription. 

The basis for the DeparUnent's Prescription for Fishways is: (a) the need for evaluation of 
existing downstream flshways ; and (b) the need to implement upstream eelways at each of the 
three project dams, in a sequential manner, giving time to evaluate ideal eel fishway location 
before final facilities are built; (c)) the need for specified fishway designs; and (d) the need for a 
definitive schedule or trigger for future upstream passage implementation at Hooksett and 
Garvins Falls. 

The Department's Prescription for Fishways is based on the SA signed between the Service and 
PSNH which includes changes from our PFP. The most significant changes were to the 
prescribed upstream fishway designs at Hooksett and Garvins Falls. For HooksetL the PFP 
included a provision for installing a rock-ramp fishway based on the ability of such a fishway to 
operate at various pond levels and utilize varying spill amounts in its design, pass large numbers 
offish, and our analysis that such a fishway would be less expensive to construct than a Denil 
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fishway, another alternative we considered. PSNH was concerned that a rock-ramp fishway was 
experimental and would, in fact, cost more than a Denil fishway. Since Denil fishways have 
successfully passed large numbers ofclupeids at other projects, we can accept this design in lieu 
of  the rock-ramp. The Prescription was, therefore, modified to require a Denil fishway. 

At Garvins Falls, the PFP included a provision for simultaneous construction of  a fish lift at the 
tailrace and a Denil ladder at the spillway. PSNH proposed instead that a preliminary study 
could determine the best location for a fishway and that it may be possible to manipulate project 
operations to assure that fish find a single fishway. This aitemative is reasonable and would still 
assure that an effective fishway is constructed in a timely manner. The Reservation of  Authority 
will permit future construction of  a second fishway if the capacity or effectiveness of  the 
consl;ucted fishway proves to be inadequate. 

Other changes from the PFP relate to eel fishway construction timing. The Service and PSNH 
jointly reviewed the timing of  preliminary eel investigations, interim eelway installation, interim 
eeiway evaluations, permanent eelway designing and permanent eelway construction. This 
analysis led to the definitive schedule for interim and permanent eelway installation in this 
Prescription versus an unspecified implementation schedule in the PFP. 

8. Response to Public Comments 

Other than the comments submitted by PSNH dated July 15, 2005 and the AFP discussed above, 
the Department has received no comments on its PFP. 

9. Reservation of Authority to Prescribe Fishways 

In order to allow for the timely implementation of  fishways, including effectiveness measures, 
the Department requests that the Commission include the following condition in any license(s) it 
may issue for the Merrimack River Project: 

Authority is hereby reserved to the Commission to require the licensee to construct, 
operate, and maintain such fishways as may be prescribed during the term of  this license 
by the Secretary of  the Interior pursuant to Section 18 of  the Federal Power Act. 

10. Prescription for Fishways 

Pursuant to Section 18 of  the Federal Power Act, as amended, the Secretary of  the Department of  
the Interior, as delegated to the Service, exercises his authority to prescribe the construction, 
operation and maintenance of  such fishways as deemed necessary. 
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i 0.1 General Prescriptions for the Merrimack River Projects 

To ensure the immediate and timely contribution of  the fishways to the ongoing and planned 
anudromous and catadromous fish restoration and enhancement program in the Merrimack River, 
the following are included and shall be incorporated by the Licensee to ensure the effectiveness 
of  the fishways pursuant to Section 1701(b) of  the 1992 National Energy Policy Act (Pub. L. 
102-486, Title XVII, 106 star. 3008), and the Energy Policy Act of  2005 (Pub. L. 109-58) 

a. Fishways shall be constructed, operated, and maintained to provide safe, timely and 
effective passage for Atlantic salmon, American shad, blueback herring, alewife and American 
eels at the licensee's expense. 

b. Design populations 

The total number of  returning fish reaching the project during the term of  the new license will 
depend on a number of  factors, including overall stock recruitment of  fish populations 
undergoing restoration. Overall fishway efficiency and cumulative losses offish attempting to 
use upstream and downstream fish passage facilities also will affect the total potential restored 
run of  shad, river herring, salmon and eels. 

(1) Shad and river herring: 

The Merrimack River Basin includes over 430,000 100 yard units of  habitat for American shad 
(USFWS 1982) or about 9,000 acres of  habitat. This habitat has the potential to support a shad 
population approaching 1 million shad and 2.5 million river herring. Of  this, 44% of  the habitat 
is upstream from the projecL yielding substantial returns offish upstream from the project. 
However, reaching this population size would depend on at sea conditions for growth and 
survival, ocean harvest, effective fish passage facilities at all clams and normal river flows during 
the passage season. 

As restoration potential is realized, passage facilities at project dams would need to pass 
substantial numbers of  fish. However, a more immediate need is to provide shad and herring 
access to currently unavailable habitat. Therefore, while the prescribed facilities will pass 
significant numbers of  shad and herring, expansion of  these facilities may be needed in the future 
ifpreseribed facilities cannot pass all returning fish as full restoration potential is realized. 

(2) Atlantic salmon: 

Adult Atlantic salmon retm-ning to the Merrimack River are all trapped at the Lawrence Dam 
fishway and either transported to the Nashua National Fish Hatchery for spawning and egg 
collection or are transported to the Pemigewassett River for natural spawning. Therefore, only in 
very rare instances are adult salmon expected to reach the project dams. Regardless, even if  
salmon were permitted to freely migrate upstream, runs of  salmon will not be large enough to 
affect the design of  fishways at any of  the project dams. The more numerous species (shad and 
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river herring) typically determine the kind offish passage that should be built at a hydroelectric 
project. 

(3) American eel: 

American eels are currently present in the area occupied by the three project developments, 
although problems with upstream migration past the downstream dams and the lack of upstream 
passage at the project dams restrict the numbers of eels in the project area or areas upstream from 
the project. While the Department does not have a precise estimate of the numbers of eels that 
would be expected to use fish passage at the project developments, upstream and downstream 
passage would enhance the eel stocks and help achieve overall management goals. In addition, 
upstream passage needs for eels differ from those of salmon, shad, and river herring. Separate 
upstream eel fishways typically are installed at barriers in addition to those that are provided for 
anadromous fish. 

(4) Other species: 

Fish passage facilities provided at the project dams would also be used by white sucker, trout, 
and other riverine species. The numbers of riverine fish using the fishways are, however, likely 
to be small, relative to anadromous and eatadromous species. 

c. Upstream fishways at Amoskeag shall be operational during the designated migration 
period at river flows up to 19,400 efs as measured at the USGS gage at Goffs Falls (#01092000). 
Fishways at Hooksott and G-arvins Falls shall be operational at river flows of up to 19,000 and 
17,000 efs respectively, based on the Goffs Falls gage prorated as appropriate for drainage area 
differences between the gage location and these dams. Downstream fishways shall be operated 
during the designated migration periods whenever turbines are operated at the three project 
developments. 

d. Scheduling 

The timing of installation of upstream fish passage at Hooksea and Garvins Falls will be based 
upon the growth of migratory and riverine fish populations in the Merrimack River. American 
eels are currently present in the river, and would benefit from the immediate implementation of 
safe, timely, and effective upstream and downstream eel fishways. The Commission's EA also 
recommends permanent upstream eel fishways at all three developments. 

A fishway must be installed at Hooksett Dam within three years after 9,500 shad or 22,500 river 
herring pass Amoskeag. A fishway at Garvins Falls must be installed within three yeats after 
passage of 9,800 shad or 23,200 river herring at Hooksett Dam, or passage of 19,300 shad or 
45,800 herring at Amoskeag Dam if the Hooksett fishway design does not permit counting of 
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fish. 

Installation of eelways now at all three dams would be a benefit to the species. However, proper 
eelway construction at the Amoskeag spillway and at Garvins Falls will require some initial 
study to assess proper eelway location. At all three dams, assessment of eelway location and 
design using interim eelways will also be needed prior to permanent eelway installation. Interim 
eelways shall be fully operational at Hooksett during the second spring/summer period after 
licensing, and at the Amoskeag spillway and at Garvins Falls within three spring/summer periods 
after license issuance. Following assessment and design, permanent eelways shall be installed 
and operational by the spring/summer of 2012. 

e. The timely installation oftbe prescribed fishway structures, facilities, or devices is a 
measure directly related to those structures, facilities, or devices and is necessary to ensure the 
effectiveness of such su'uctures, facilities, or devices. Therefore, the Department's Prescription 
includes the express requirement that the licensee (1) notify, and (2) obtain approval from the 
Service for any extensions of time to comply with the provisions included in the Department's 
Prescriptions for fishways. 

f. Timing of Seasonal Fishway Operations: 

Fishways shall be maintained and operated, at the licensee's expense, to maximize fish passage 
effectiveness throughout the upstream and downstream migration periods for American shad, 
river herring, American eel and white sucker:. 

Upstream pnsuge: April 1 to July 15 All species except American eel 

April 1 to Nov. 15 American eel 

D o w m t n m m  passage: April 1 to June 15 

June 1 to July 15 

Sept. 15 to Nov. 15 

Atlantic salmon 

Spent adults of all species 

Adult eel; juvenile shad & herring 

Upon mutual agreement, the Licensee and the Service may modify the above schedules in the 
event that upstream or downstream passage offish has not yet begun, migration has substantially 
declined, or operating conditions (i.e. high flows, drought) or other conditions make continued 
operation of the fishways unnecessary or inappropriate under the circumstances. If monitoring 

indicates that these dates should be permanently adjusted, the Service shall use its reservation of 
authority to modify the operating schedule. 
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g. The licensee shall keep the fishways in proper order and shall keep fishway areas clear of 
trash, logs, and material that would hinder passage. Anticipated maintenance shall be performed 
sufficiently before a migratory period such that fishways can be tested and inspected, and will 
operate effectively prior to and during the migratory periods. 

h. Evaluation of Fish Passage Facilities 

The licensee shall develop plans for and conduct fishway effectiveness evaluations on all 
prescribed fish passage, in consultation with the Service and other fishery agencies. For each 
fishway to be constructed, the plans for fishway effectiveness evaluations shall be submitted to 
the Service for final review and approval simultaneously with the construction plans and 
schedule for each fishway. Each plan shall include proposed evaluation methods, and schedules 
for conducting the study and providing the results to the Service and the Commission. If the 
Service and the licensee cannot agree on the evaluation plan, the licensee shall submit the 
proposed plan to the Commission for approval, including all comments received from the 
Service. 

i. The licensee shall provide personnel of the Service, and other Service-designated 
representatives, access to the project site and to pertinent project records for the purpose of 
inspecting the fishways to determine compliance with the fishway Prescriptions. 

j. The licensee shall develop in consultation with and submit for approval by the Service, all 
functional and final design plans, construction schedules, and any hydraulic model studies for the 
fishways or modifications to existing fishways described herein. 

10.2 Specific Prescriptions for the Merrimack River Projects 

10.2.1 Amoskeag 

a. The licensee shall operate the existing tailrace pool-and-weir fish ladder according to the 
upstream passage operation schedule (Section 10.1 f). 

Justification - Fish passage facilities must be operated throughout the period that target species of 
anadromous, catadromous and resident fish are migrating. The specified operation dates arc 
intended to encompass the full extent of the passage seasons for respective fish species and life 
stages and are based on known information regarding run timing on the Merrimack and other 
New England rivers. The identified operation dates are consistent with the operation dates of the 
downstream Lawrence (FERC Project No. 2800) and Lowell (FERC Project No. 2790) 
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hydroelectric projects. As noted in Section 10.1 f, exact operation dates in any given year can be 
adjusted depending on the timing offish migrations in that year. 

b. The licensee shall operate the existing downstream fish bypass facility according to the 
passage operation schedule (Section 10. I f). 

Justific,0.ion - See Section 10.2.1, prescription item a above. 

c. The licensee shall evaluate the effectiveness of the existing upstream tailrace fishway in 
passing American shad and river herring that reach the projecL Within six (6) months from the 
date of issuance of the license, the licensee shall submit to the Service for review and approval, a 
proposed evaluation plan and a schedule for the evaluation. The plan shall include proposed 
methods of capture, tagging and monitoring fish, and provisions for filing results with the 
Service. Upon approval by the Service, the licensee shall submit the plan to the Commission for 
approval. 

The licensee shall conduct the evaluation and file the results with the Service according to the 
approved schedule. Following review of the results of the evaluation and consultation between 
the licensee and the Service, any modifications to the fishways or additional evaluations shall be 
submitted for review and approval by the Service and subsequently filed with the Commission 
for approval. If agreement cannot be reached between the Service and the licensee concerning 
any modifications to the fishways or additional evaluations, the Service may require 
modifications to the fishway and/or additional evaluations pursuant to FPA § 18, or submit the 
matter to the Commission for approval. 

Justification - The tailrace pool-and-weir fishway was completed in 1988 and has operated each 
year since then. Over those years, relatively few American shad have successfully passed the 
fishway and river herring passage has varied widely. For both species, the number offish that 
could reach Amoskeag varies year to year and is based on the numbers of returning adults to the 
river and the success these fish have in passing the Lawrence and Lowell fishways downstream. 
However, the effectiveness of the Amoskeag tailrace fishway in passing those fish trying to move 
upstream is unknown. Preliminary evaluation ofthe facility in 2002 and 2003 suggests thfif the 
fishway is not passing all shad attempting to migrate upstream. A complete evaluation of the 
fishway is needed to assure its effective in passing fish or to identify measures to improve 
effectiveness. Plans for such an evaluation and a schedule for its completion are needed. 

d. The licensee shall evaluate the effectiveness of the existing downstream passage facility 
for passing American shad, river herring and American eels. Within six (6) months from the date 
of issuance of the license, the licensee shall submit to the Service for review and approval, a 
proposed evaluation plan and a schedule for the evaluation. The plan shall include proposed 
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methods of capture, tagging and monitoring fish, and provisions for filing results with the 
Service. Upon approval by the Service, the licensee shall submit the plan to the Commission for 
approval. 

The licensee shall conduct the evaluation and file the results with the Service according to the 
approved schedule. Following review of the results of the evaluation and consultation, any 
modifications or additional evaluations shall he submitted for review and approval by the Service 
and subsequently filed with the Commission for approval. If agreement cannot be reached 
between the Service and the licensee concerning any modifications or additional evaluations, the 
Service may require modifications to the fishway and/or additional evaluations pursuant to FPA 
§ 18, or submit the matter to the Commission for approval. 

Justification - The existing downstream fishway at Amoskeag is a 10-foot-wide modified crest 
gate located on the west end ofthe spillway adjacent to the powerhouse intakes. Based on 
evaluations done in 2001 and 2004, this facility has proven to be reasonably effective in 
bypassing downstream migrating Atlantic salmon smolts at a gate discharge of 125 cfs and with 
the hydro units dispatched such that Unit 3 (closest to bypass) is the first-on/last-off unit and Unit 
I (far end of the powerhouse) is the last-ordfirst-offanit. A study in 2003 attempted to evaluate 
the effectiveness of this facility in passing juvenile clapeids (shad and river herring), but results 
were inconclusive. The effectiveness of the fishway in passing American eels has not been 
evaluated. 

Shad and river herring can access habitat upstream from Amoskeag at this time using the tailrace 
fishway. Progeny of adult shad and river herring stocked in mainstem Merrimack and tributary 
habitat upstream from Amoskeag as part offish restoration activities must also pass Amoskeag. 
The existing fish bypass, therefore, must be evaluated to assure that the fishway is effective in 
providing safe, timely and effective passage for outmigrating clupeids and/or to identify 
measures that could be implemented to improve passage success. 

e. Within 24 months from the date of issuance of the license, the licensee shall, after 
consultation with the Service on eel fishway design and evaluation, submit to the Service for 
review and approval: 1) design plans for an interim spillway eel fishway and a schedule for its 
installation; and 2) a proposed evaluation plan and a schedule for the evaluation(s) of the interim 
eel fishways (i.e., the existing tailrace facility and the new spillway facility). The evaluation plan 
shall include proposed methods of capture, tagging and monitoring fish, and provisions for filing 
results with the Service. Upon approval by the Service, the licensee shall submit the plans to the 
Commission for approval. The licensee shall install the eel fishway and conduct the 
evaluation(s) and file the results with the Service and the Commission according to the approved 
schedule. 



Jnofflclal FERC-Generated PDF of 20061229-0049 Received by FERC OSEC 12/26/2006 in Docket#: P-1893-042 

22 

Justification - American eel currently access the Merrimack River below Amoskeag. An interim 
upstream eel fishway is in place inside the entrance gallery of the tailrace pool and weir fishway 
during late spring, summer and fall periods when the pool and weir fishway is not in operation. 

This facility has captured and permitted the upstream transfer of 6,300 eels over the four years 
the eelway has been in operation. Under the existing license, there is no flow requirement to 
release flow to the Amoskeag bypass reach. As such, there is flow to this area only periodically 
during periods when eels would likely move upstream. 

The new license, however, will include a requirement for a continuous habitat flow to be 
provided in the bypass reach. As such, eels are likely Io be attracted to the projeet bypass reach 
and spillway and would be unable to access the eelway located in the tailrace. A separate eelway 
is needed in the bypass reach. However, the design and location of such a facility needs to be 
developed. Initial studies of eel locations and an Interim eelway are appropriate steps to 
undertake prior to installing a permanent eelway at the site. As such, it is appropriate to provide 
24 months after license issuance for the submittal of interim eelway design plans. 

Evaluations of the effectiveness of the interim tailrace and spillway eelways are needed to assess 
if the location of these facilities is appropriate for placement of permanent eelways and to assess 
the adequacy of design features of the interim eelways that could be incorporated into permanent 
eelway designs. Plans and schedules for such evaluations are needed. 

f. Within 120 days after the date of submission of the evaluation results for the interim eel 
fishways to the Commission, the licensee shall, after consultation with the Service on eel fishway 
design, submit to the Service for review and approval, plans for permanent eel fishway(s) and a 
schedule for completion of installation ofthe permanent eel fishway(s) by the 2012 
spring/summer passage season. The number, design and siting of permanent eel fishway(s) will 
be based on the interim eel fishway evaluations and will be developed in consultation with and 
approved by the Service. Upon approval by the Service, the licensee shall submit the plan to the 
Commission for approval. The eel fishway(s) shall be installed according to the approved 
schedule. 

Justification - The evaluations of the interim eelways will provide needed information to locate 
and design permanent eelways that would likely be more formidable structures and provide 
continuous passive upstream movement by eels, versus capture, holding and transporting eels. 
Given the need for conducting initial evaluations, fling interim eelway design plans, constructing 
interim eelways and evaluating the interim eelways, it is appropriate to extend the installation 
date for the eelways to 2012 to provide the necessary time for these activities. 
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10.2.2 Hooksett 

a. The licensee shall operate the existing downstream fish bypass facility according to the 
passage operation schedule. (Section !0.1 f) 

Justification - See Section 10.2.1, prescription item a above. 

b. The license shall install upstream passage facilities for anadromous fish at the Hooksett 
Dam, to be operational within three years after passage of either 9,500 or more shad or 22,500 or 
more river herring in any given year at the Amoskeag development. Within one (1) year after 
passage of the trigger number offish at Amoskeag, the licensee shall file design drawings and a 
construction schedule for the fishway with the Service and obtain approval of the Service for any 
such fish passage design drawings and construction schedule. Upon approval by the Service, the 
licensee shall submit the plan to the Commission for approval. 

The permanent upstream passage facilities shall consist of(I) a 4-foot-wide Denil fishway on the 
west side of the project spillway, including a counting facility and measures for the provision of 
the necessary attraction water;, or (2) an alternative design approved by the Service. 

Justification - The fishery agencies' plans for restoring runs of American shad and river herring 
require upstream passage facilities at the Hooksett development in the future. River herring and, 
to a lesser extent shad, have passed the Amoskeag fish ladder in some yeats. Although there 
have been sightings of herring ascending the western side of the HookseR spillway during years 
of very high herring passage at Amoskeag, successful passage is likely to occur only under very 
specific river flow and spill conditions. Even if some herring may pass under these conditions, 
the efficiency of passage is likely poor. In addition, we do not expect that shad can similarly 
ascend this dam at all without installation of a fishway or substantial channel and spillway 
modifications. 

The construction of such a flshway is not warranted at this Cane, as in recent years, passage of 
herring and shad at the downstream Lawrence and Lowell Dams have been low, and 
subsequently few fish were counted passing Amoskeag. However, when passage numbers 
upstream from Amoskeag increase, construction will be warranted. To establish a criteria or 
trigger for such construction, we calculated the production capacity of the Amoskeag 
impoundment using formulas used by the Connecticut Department of Environmental Protection 
and the Maine Department of Marine Resources (MDMR). As described in the PFP, we 
selected the use of the MDMR formula given the proximity of the Merrimack to Maine rivers. 

We calculated that the Amoskcag impoundment could support the production of shad and river 
herring that would produce a run of 47,500 shad and/or ! 12,800 river herring. We based our 
passage constriction trigger on the MDMR criteria that passage at the next upstream darn he 
based on passage of 20% of the carrying ~ i t y  of the downstream impoundment. This criteria 
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permits expansion of the returning fish to substantially increased habitat in advance of 
intraspecific competition due to population density or reaching the carrying capacity. 

As such, we have established triggers for consm~'mg a fishway at Hooksett on passage of 9,500 
or more shad or 22,500 or more river herring at Amoskeag. Construction would need to be 
undertaken and completed within three years a l ~  passage of the trigger number offish. This 
time frame provides ample time for final designs, approval by the Service and the Commission, 
permitting and construction. 

A standard full-size Denil fish ladder that includes provisions for operation and a ~ i o n  flow 
discharges would meet agency objectives for safe, timely, and effective passage of anadromous 
fish at Hooksett. A standard Denil fishway is expected to be able to pass up to 25,000 shad or 
250,000 river herring, based on the Service fishway sizing criteria, | |  though more or fewer fish 
could pass the facility depending upon run timing and duration. If the capacity of this fishway is 
exceeded, additional passage measures can be prescribed at that time using the Reservation of 
Authority. 

Some of the upstream migrating fish may be attracted to discharge from the project powerhouse. 
Therefore, the fishway design may need to include a tailrace exclusions screen to guide fish past 
the powerhouse to the spillway to permit access to the fishway entrance. 

c. Within nine (9) months from the date of issuance oftbe license, the licensee shall, after 
consultation with the Service on eel fishway design and evaluation, submit to the Service for 
review and approval: 1) design plans for an interim eel fishway and a schedule for its installation; 
and 2) a proposed evaluation plan and a schedule for the evaluation of the interim eel fishway(s). 
The evaluation plan shall include proposed methods of capture, tagging and monitoring fish, and 
provisions for filing results with the Service. Upon approval by the Service, the licensee shall 
submit the plans to the Commission for approval. The licensee shall install the eel fishway and 
conduct the evaluation(s) and file the results with the Service and the Commission according to 
the approved schedule. 

Justification - American eel currently access the Merrimack River below Amoskeag. An interim 
upstream eel fishway is in place inside the enlrance gallery of the tailrace pool and weir fishway 
at Amoskeag during late spring, summer and fall periods when the pool and weir fishway is not 
in operation. This facility has captured and permitted the upstream transfer of 6, 300 eels over 
the four years the eelway has been in operation. Under the existing license, there is no flow 
requirement to release flow to the Amoskeag bypass reach. As such, there is flow to this area 
only periodically during periods when eels would likely move upstream. 

II U.S. Fish and Wildlife Service. 1986-2002. Fish Passage Facilities Design, Siting and Sizing Criteria and 
Standards Used in the Northeast. Norflu:ast Region, Hadley, MA. 
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The new license, however, will include a requirement for a continuous habitat flow to be 
provided in the bypass reach. As such, eels are likely to be attracted to the project bypass reach 
and spillway and would be unable to access the eelway located in the tailrace. A separate eelway 
is needed in the bypass reach. However, the design and location of such a facility needs to be 
developed. In'trial studies of eel locations and an interim eelway arc appropriate steps to 
undertake prior to installing a permanent eelway at the site. As such, it is appropriate to provide 
24 months after license issuance for the submittal of interim eelway design plans. 

Evaluations of the effectiveness of the interim tailrace and spillway eelways are needed to assess 
if the location of these facilities is appropriate for placement of permanent eeiways and to assess 
the adequacy of design features of the interim eelways that could be incorporated into permanent 
eelway designs. Plans and schedules for such evaluations are needed. 

d. Within 120 days after the date of submission of the evaluation results for the interim eel 
fishways to the Commission, the licensee shall, aRer consultation with the Service on eel fishway 
design, submit to the Service for review and approval, plans for permanent eel fishway(s) and a 
schedule for completion of installation by the 2012 spring/summer passage season. The number, 
design and siting of permanent eel fishway(s) will be based on the interim eel fishway 
evaluations and will be developed in consultation with and approved by the Service. Upon 
approval by the Service, the licensee shall submit the plan to the Commission for approval. The 
eel fishway(s) shall be installed according to the approved schedule. 

Justification - The evaluations of the interim eelways will provide needed information to locate 
and design permanent eelways that would likely be more formidable structures and provide 
continuous passive upstream movement by eels, versus capture, holding and transporting eels. 
Given the need for conducting initial evaluations, filing interim eelway design plans, constructing 
interim eelways and evaluating the interim eelways, it is appropriate to extend the installation 
date for the eelways to 2012 to provide the necessary time for these activities. 
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e. The licensee shall evaluate the effectiveness ofthe existing downstream passage facility 
for passing American shad, river herring and American eels. Within six (6) months from the date 
of issuance of the license, the licensee shall submit to the Service for review and approval, a 
proposed evaluation plan and a schedule for the evaluation. The plan shall include proposed 
methods of capture, tagging and monitoring fish, and provisions for filing results with the 
Service. Upon approval by the Service, the licensee shall submit the plan to the Commission for 
approval. 

The licensee shall conduct the evaluation and file the results with the Service according to the 
approved schedule. Following review of the results of the evaluation and consultation, any 
modifications or additional evaluations shall be submitted for review end approval by the Service 
and subsequently filed with the Commission for approval. If agreement cannot be reached 
between the Service and the licensee concerning any modifications or additional evaluations, the 
Service may require modifications to the fishway end/or additional evaluations pursuant to FPA 
§ 18, or submit the matter to the Commission for approval. 

Justification - The existing downstream fishway at Hooksett consists of a 2.5-foot-wide modified 
ice and trash sluice that passes a minimum of two feet of spill over the bypass gate 
(approximately 20 cfs discharge), located on the east side of the project spillway adjacent to the 
powerhouse. Based on evaluations done in 2005, all released salmon smolts passed the dam in 
spill. The project is generally undersized for spring flows and spills flow frequently and at 
substantial volume during the smolt downstream passage season. This is the likely route for 

emigrating salmon smolts. PSNH is compiling data on the history of spill and fiver flow to 
verify that spill will effectively protect emigrating smolts. The effectiveness of this facility in 
passing juvenile clupeids (shad end fiver herring) or oumaigrating mature American eels, 
however, has not been evaluated and passage ofthesc species comes during lower flow periods. 

Shad and river herring can access habitat upstream from Amoskeag at this time using the tailrace 
fishway. Progeny of adult shad end river herring stocked in malnstem Merrimack end tributary 
habitat upstream from Hooksett as part of fish restoration activities must safely pass Hooksett 
Dam. In addition, it is possible that limited numbers of river herring may be able to traverse 
Hooksett Dam via the west-side spillway under certain flow conditions. The progeny of these 
fish would also need safe downstream passage. The existing fish bypass, therefore, must be 
evaluated to assure that the fishway is effective in providing safe, timely and effective passage 
for oumaigrating clupeids or to identify measures that could be implemented to improve passage 
SUCCess.  

10.2.3 Garvins Falls 

a. The licensee shall operate the existing downstream fish bypass facility according to the 
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passage operation schedule (Section 10.1 f). 

Justification - See Section 10.2.1, prescription item a above. 

b. The license shall install upstream passage facilities at the Garvins Falls Dam for 
anadromons fish, to be operational within three years after the trigger number of fish is reached. 
The trigger number shall be: 

(1) passage of either 9,800 American shad or 23,200 river herring at the Hooksett 
development; 
(2) if fish passage has been constructed at the HookseR Development without a fish 
counting facility, passage of either 19,300 American shad or 45,800 river herring at 
the Amoskeag Development. 

Within one (1) year after passage of the trigger number offish, the licensee shall file design 
drawings and a construction schedule for the fishway with the Service and obtain approval of the 
Service for any such fish passage design drawings and construction schedule. Upon approval by 
the Service, the licensee shall submit the plan to the Commission for approval. 

The upstream fishway at the Garvins Falls development shall consist of either (1) an upstream 
fish lift located adjacent to the discharge of the older, river-side powerhouse, with an exit flume 
to convey fish to the headpond as depicted in Conceptual Design Drawings 19 through 24; or (2) 
an alternative design and/or location approved by the Service. 

Justification - The fishery agencies' plans for restoring runs of American shad and fiver herring 
require upstream passage facilities at the Garvin Falls development in the future. As noted for 
Hooksctt above, the flshway construction trigger for Garvins Falls is based on the production 
capacity of the Hooksett impoundment and the number of shad or herring passing the Hooksett 
fishway. 

The prescribed design ofa Denii fishway at Hooksett would permit counting of shad and herring 
passing the facility. However, alternative designs for a fishway at Hooksett could include a rock- 
ramp fishway. This more natural fishway design does not permit fish enumeration. If this were 
to be the approved and installed facility, the construction of an upstream fishway at Garvim Falls 
would be triggered based on passage counts at Amoskeag. 

We calculated that the Hooksett impoundment could support the production of shad and river 
herring that would produce a run of 48,500 shad and/or 116,100 river herring. Using MDMR 
criteria, fishway construction at Garvins Falls will be required when 9,800 or more shad or 
23,200 or more fiver herring pass Hooksett. If counting fish is not possible at the Hooksett 
fishway, the construction trigger would be 19,300 American shad or 45,800 river herring passing 
Amoskeag. Construction would need to be undertaken and completed within three years after 
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passage of the trigger number offish. This time frame provides ample time for designs, 
approval by the Service and the Commission, permitting and construction. 

Given site configuration, fishways may be needed at the tailrace and/or spillway. Attraction of 
shad and herring to the tailrace is most likely and would likely provide more consistent attraction 
to fish. Given site constraints, a fish lift would be the most effective fishway design for Garvins 
Falls, and design drawings of such a facility have been prescribed and attached herein for such a 
facility. The licensee may propose any other alternatives for Service approval, should alternative 
and equally effective designs become available between license issuance and construction. 

Upstream habitat is estimated to support future populations of over 200,000 shad and over 
500,000 river herring. The estimated maximum capacity of the prescribed liR is 6,000 shad per 
hour or 5,000 shad and 80,000 river herring per hour (or an equivalent biomass involving beth 
species). If the capacity ofthis fishway is exceeded, or if, upon evaluation of the installed 
fishway, it is determined that additional fishways are required, additional passage measures can 
be prescribed at that time using the Reservation of Authority. 

c. The licensee shall evaluate the effectiveness of the existing downstream passage facility 
for passing American shad, river herring and American eels. Within six (6) months from the date 
of issuence of the license, the licensee shall submit to the Service for review and approval, a 
proposed evaluation plan and a schedule for the evaluation. The plan shall include proposed 
methods of capture, tagging and monitoring fish, and provisions for filing results with the 
Service. Upon approval by the Service, the licensee shall submit the plan to the Commission for 
approval. 

The licensee shall conduct the evaluation and file the results with the Service according to the 
approved schedule. Following review of the results of the evaluation and consultation, any 
modifications or additional evaluations shall be submitted for review and approval by the Service 
and subsequently filed with the Commission for approval. If agreement cannot be reached 
between the Service and the licensee concerning any modifications or additional evaluations, the 
Service may require modifications to the fishway and/or additional evaluations pursuant to FPA 
§ 18, or submit the matter to the Commission for approval. 

Justification - The existing downstream fishway at Garvins Falls consists of a 240-foot-long 
louver array in the project power canal, a fish collections chute, and fishway plunge pool and a 
conveyance sluice to the river. Based on evaluations done in 2000, this facility has proven to be 
reasonably effective in bypassing downsueam migrating Atlantic salmon smolts. A study in 
2003 attempted to evaluate the effectiveness of this facility in passing juvenile clupeids (shad and 
river herring), but results were inconclusive. The facility has not been evaluated with 
outmigrating mature American eels. 

Shad and river herring can access habitat upstream from Amoskeag at this time using the tailrace 
fishway. Progeny of adult shad and river herring stocked in mainstem Merrimack and tributary 
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habitat upstream from Garvins Falls as part offish restoration activities must safely pass 
Hooksett Dam. The existing fish bypass, therefore, must be evaluated to ensure that the fishway 
is effective in providing safe, timely and effective passage for outmigrating clupeids or to 
identify measures that could be implemented to improve passage success. A plan for this 
evaluation and a schedule for completing this study is needed. 

d. Within 24 months from the date of issuance of the license, the licensee shall, afier 
consultation with the Service on eel fishway design and evaluation, submit to the Service for 
review and approval: 1) design plans for an interim eel fishway(s) and a schedule for installation; 
and 2) a proposed evaluation plan and a schedule for the evaluation(s) oftbe interim eel 
fishway(s). The evaluation plan shall include proposed methods ofcaptor¢, tagging and 
monitoring fish, and provisions for fling results with the Service. Upon approval by the Service, 
the licensee shall submit the plans to the Commission for approval. The licensee shall install the 
eel fishway and conduct the evaluation(s) and file the results with the Service and the 
Commission according to the approved schedule. 

Justification - American eel currently ~ the Merrimack River below Amoskeag. An interim 
upstream eel fishway is in place inside the entrance gallery of the tailrace pool and weir fishway 
at Amoskeag during late spring, summer and fall periods when the pool and weir fishway is not 
in operation. This facility has captured and permitted the upstream transfer of 6,300 ¢¢1s over 
the four years the eelway has been in operation. Under the existing license, there is no flow 
requirement to release flow to the Amoskeag bypass reach. As such, there is flow to this area 
only periodically during periods when eels would likely move upstream. 

The new license, however, will include a requirement for a continuous habitat flow to be 
provided in the bypass reach. As such, eels are likely to be attracted to the project bypass reach 
and spillway and would be unable to access the eelway located in the tailrace. A separate eelway 
is needed in the bypass reach. However, the design and location of such a facility needs to be 
developed. Initial studies of eel locations and an interim eelway are appropriate steps to 
undertake prior to installing a permanent eelway at the site. As such, it is appropriate to provide 
24 months aRer license issuance for the submittal of interim eclway design plans. 

Evaluations of the effectiveness of the interim tailrace and spillway eelways are needed to assess 
if the location of these facilities is appropriate for placement of permanent eelways and to assess 
the adequacy of design features oftha interim eelways that could be incorporated into permanent 
eelway designs. Plans and schedules for such evaluations are needed. 

e. Within 120 days aRer the date of submission of the evaluation results for the interim eel 
fishways to the Commission, the licensee shall, after consultation with the Service on eel flshway 
design, submit to the Service for review and approval, plans for permanent eel fishway(s) and a 
schedule for completion of installation by the 2012 spring/summer passage season. The number, 
design and siting of permanent eel fishway(s) will be based on the interim eel fishway 
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evaluations and will be developed in consultation with and approved by the Service. Upon 
approval by the Service, the licensee shall submit the plan to the Commission for approval. The 
eel fishway(s) shall be installed according to the approved schedule. 

Justification - The evaluations of the interim eelways will provide needed information to locate 
and design permanent eelways that would likely be more formidable structures and provide 
continuous passive upstream movement by eels, versus capture, holding and transporting eels. 
Given the need for conducting initial evaluations, filing interim eelway design plans, constructing 
interim eelways and evaluating the interim eelways, it is appropriate to extend the installation 
date for the eelways to 2012 to provide the necessary time for these activities. 
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Introductions 
Curt Mooney introduced the team and the reason for the meeting.  
 
Trigger Number 
Bill Smagula noted that a letter was just received the morning before the January 18, 2017, which 
indicated that the trigger number was met at Amoskeag; however, it was not an official signed letter. He 
requested a signed letter that specifically states that the trigger has been met. 
 
Rick Simmons asked Mike Bailey what methodology was used for counting the fish. Mike explained that 
they reviewed 5-minute subsample periods for each hour of video during a time where there was no 
trapping. Rick questioned the method used and suggested that in future years a more robust and accurate 
method be utilized.  
 
Upstream Fish Passage Evaluation Report 
Carla Stauber presented the report and discussed the details of each section.  She then handed out 
conceptual design drawings for a Denil fishway.   
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Bryan Sojkowski made the following initial comments: 

 The USFWS attraction flow criteria of 3% of the hydro capacity does not hold for Hooksett, as the 
hydro capacity is far less than the river flow during fish passage season. USFWS would refer to 
NOAA guidelines, which states that attraction flows of 5% to 10% of the high fish passage design 
flow (high flow = 19,000 cfs) would be required. This attraction flow would be 950 cfs (5%) to 1900 
cfs (10%). 

o Bryan later clarified in a comment dated February 3, 2017 the following: “the USFWS 
criteria for upstream passage attraction flow of 3-5% (now a minimum of 5% within the 
upcoming 2017 criteria) is grounded on the fact that a typical hydro facility is sized 
around the 30% exceedance flow, meaning for most of the time the unit discharge is the 
bulk of the far-field attraction flow (i.e., fish will most likely be attracted to the tailrace).  
Hooksett is sized for the 90% exceedance flow and therefore spillway flows will be the 
dominant attraction to fish.  In cases like this, USFWS refers to NOAA guidelines to 
ensure that the fishway is capable of competing with the spillway flows.” 

 A Denil would not be sufficient to pass the future restored American shad and river herring 
populations listed in the restoration plan.   

 A vertical slot would be a far better choice in order to accommodate the shad and herring 
population targets and account for the 3.5-foot headpond fluctuation. He said that a vertical slot 
will consistently put out the same flow (~35 to 50 cfs) whereas a Denil’s flow capacity decreases 
as the headpond level decreases. 

o Eversource inquired as to whether the April 1st start date for upstream fish passage 
specified in the License is really necessary, as fish aren’t seen passing the Amoskeag 
ladder until late April to early May. Joe McKeon concurred that a later starting date would 
be more appropriate. 

o The group agreed that a later starting date would lower the required “high design” 
operation flow of the fishway, thereby reducing the design headpond fluctuation. Joe told 
Carla to hold off on re-calculating the high design flow until he could verify what that 
revised start date would be. 

 Denil’s require a lot of maintenance, and he would prefer building a fishway that didn’t require 
significant maintenance. Maintenance and adjustments to a west-side fishway would require 
access to the West side of the dam which is not easily accessible, making the additional 
maintenance activity needed for a Denil even more problematic. 

o Bryan later commented on February 3, 2017 the following: “Denils that have to operate 
within a headpond range greater than 2.0 ft (the typical design range) require more 
maintenance due to the fact that flow reducing baffles are required to ensure the Denil is 
not overwhelmed during higher flows.” 

o Dave Robinson did not agree with Bryan that flow reducing baffles would be necessary, 
and stated that a Denil would not require significant maintenance at Hooksett. 

 Significantly more data on bathymetry and tailwater levels are needed downstream of the dam 
to assess routes of passage to a fishways and understand flow fields.  

 
Dave Robinson stated that maintenance on a Denil fishway would not be an issue, as Bryan had indicated. 
Dave also stated that the headpond fluctuation would not be an issue in operating the Denil, as long as 
flow control baffles/gates are installed at the upstream end. Bryan agreed that the Denil would require 
flow control baffles/gates but noted that they were not shown on the conceptual design provided at the 
meeting.  



 Bryan later clarified in a comment dated February 3, 2017 the following: “As drawn, the Denil 
would have 7.1 ft of water within the fishway at the high design flow of 19,000 cfs which would 
completely overwhelm the fishway (e.g. create hydraulic conditions that would hinder upstream 
passage, especially for Alosines).   There is an 8’ gate slot depicted within the exit channel but this 
would not be an appropriate way to control the flow within the Denil as it would create a hydraulic 
drop at the exit.” 

o Dave Robinson later clarified that the 8-ft gate drawn on the conceptual design is to 
function as a fully open or fully closed gate – it is not meant to control flow. 

 

 Bryan asked Dave if there were any example projects that had Denil fishways with high headpond 
fluctuations – Dave couldn’t think of any off the top of his head but would check. 

 
Bryan pointed to the aerial photograph presented in the report (under the low flow condition) and 
expressed concern that all the flow was shown to be spilling over the dam, as compared to the tailrace. 
Eversource informed him that the hydro was not operating in that photo, and that normally under that 
flow condition the hydro would be operating.  
 
Bryan indicated that even when the hydro is still operating, during fish passage season when the river 
flows are higher than the capacity of the unit, there is a lot of “false” attraction flow spilling over the 
spillway which could prevent fish from locating the entrance on the western side of the spillway. He also 
inquired if there was any consideration of fish entering the tailrace. 

 Bryan cited this “false” attraction from water spilling over the dam as his basis for the 950 cfs 
attraction flow. 

 USFWS asked if we had considered installing some sort of tailrace barrier. 

 Steve Robinson suggested that lowering the flashboard height on the western spillway section 
could improve attraction to the fishway. 

 John Warner suggested focusing the ZOP channel on river right (western side of bypass reach). 

 USFWS is concerned that the flashboards are not typically installed until mid-May to June. 
 
 
 
 
Action Items 

1. USFWS to follow-up with Eversource on revised fish passage season start date (May 1 instead of 
April 1) and Eversource to provide flashboard installation history. 

2. Eversource/G&S will further refine the tailwater and near dam bathymetry data 
3. Gomez and Sullivan to meet internally with Eversource to discuss flashboard system, operational 

requirements and attraction flow. 
4. Eversource and Gomez and Sullivan to host another meeting with Bryan Sojkowski to discuss 

hydraulics of Denil and attraction flow. 
5. Eversource will develop and provide to the agencies revised passage plans including any needed 

channel modifications and before or after have another agency meeting to discuss alternatives 
 

 




