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FINAL REVIEW OF APPLICATION FOR LIHI CERTIFICATION  
OF THE SOUTH BERWICK HYDROELECTRIC PROJECT 

 
This report provides final review findings and recommendations related to the certification 
application submitted to the Low Impact Hydropower Institute (LIHI) by Green Mountain 
Power (GMP) for certification of the South Berwick Hydroelectric Project (FERC Project No. 
11163) (South Berwick Project or Project). The final certification application package was 
filed on December 8, 2022 and is subject to review under the current 2nd edition LIHI 
Handbook (Revision 2.05, January 1, 2022).   

I. INTRODUCTION 

The 1.2-megawatt (MW) South Berwick Project is located in Maine and New Hampshire on 
the Salmon Falls River, and lies at the intersection of the Town of South Berwick in York 
County, Maine and the Town of Rollinsford in Strafford County, New Hampshire. The majority 
of the Project’s infrastructure including the intake, penstocks, and powerhouse are located 
in South Berwick, Maine. The right abutment of the dam is located in the Town of 
Rollinsford, New Hampshire (GMP 2022).   
 
The South Berwick dam was originally constructed in 1831. In 1923, the existing 
powerhouse was constructed. In the late 1990s the Project was redeveloped into its current 
configuration and operation (GMP 2022). 

II. PROJECT LOCATION  

The Project is located at approximately river mile (RM) 0.0 and is the first dam on the main 
stem of the Salmon Falls River (Figure 1). The river reach below the Project from RM 0.0 to 
the coast is tidally influenced. There are no dams or structures downstream between the 
Project to the mouth of the river. Upstream of the Project, there were historically 24 dams, 
but some have been removed, breached, or are in ruins (GMP 2022) (Figure 2). 
 
Approximately 3.9 miles downstream, the Salmon Falls River joins the Cocheco River to form 
the confluence of the Piscataqua River. The Project is located in watershed unit area 
01060003. The watershed at the dam covers 235 square miles.  
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Figure 1 Location of South Berwick Project 
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Figure 2 Current and Historic Dams on the Salmon Falls River 
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III. EXISTING FACILITIES 

The Project is a 1.2-MW run-of-river project such that the Project’s inflows approximately 
equal the Project’s outflows (Photo 1). The Project’s facilities include: 
 

• an 18-foot-high and 290-foot-long concrete gravity dam with a crest elevation of 
approximately 22.95 feet above mean sea level (msl) and 2-foot-high flashboards, 
resulting in a normal pond elevation of 24.95 feet msl;  

• an integral 220-foot-long spillway section with a flood discharge capacity of 12,950 
cubic feet per second (cfs); 

• an impoundment with a gross volume of 641 acre-feet with a surface area of 58 
acres at the normal pond elevation of 24.95 feet msl and negligible useable storage 
volume; 

• an intake structure on the left (eastern) abutment of the dam; 
• three headgates that feed three, 8-foot diameter, 70-foot-long penstocks; 
• trashracks with a 1-inch clear space oriented at a 45-degree angle to the river 

channel and flow; 
• an upstream and downstream fish passage facility;  
• two 4-foot by 4-foot sluice gates used as flood gates and for lowering the headpond 

levels;  
• an 85-foot-long by 30-foot-wide concrete and brick powerhouse;  
• three vertical Francis turbine-generator units with a total installed capacity of 1.2 

MW, switch gear, and unit control system; and 
• appurtenant facilities. 

 
The Project feeds power into a Central Maine Power Company transmission-distribution line 
via a 2,400-volt/12,470-volt step-up transformer located adjacent to the powerhouse (GMP 
2022). 
 
A fish passage facility was constructed between the left (eastern) abutment of the dam and 
the intake structure in 2002. The 4-foot wide Denil style fish ladder is constructed of steel 
and concrete and is designed to operate in either upstream or downstream passage mode 
(Photo 2). The entrance to the fish ladder is in the Project’s tailrace adjacent to the 
discharge of turbine-generator Unit no. 3. The fish ladder exit, which also serves as the 
downstream bypass entrance, is located to the right (western) side of the angled trashracks 
(Photo 3). When operated as a downstream passage facility, the baffles are removed from 
the upper section of the fish ladder and stoplogs are used to seal off the middle and lower 
section of the ladder to redirect flow and out-migrating fish into a plunge pool in the tailrace 
(Photo 4). 
 
There are 7.3 acres of land and 60 acres of water within the FERC Project Boundary. All land 
within the FERC Project Boundary is fee-owned property, except flowage rights between 
elevation 27 feet and 24.95 feet msl along the impoundment shoreline. The total acreage of 
land with flowage rights is approximately 0.5 acres. 
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Source: GMP 2022 
Photo 1 Upstream View of Project Dam and Powerhouse 

 

 
Source: GMP 2022 
Photo 2 Denil Fish Ladder at South Berwick Project 
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Source: GMP 2022 
Photo 3 Fish Ladder Entrance/Exit to Downstream Fish Passage Facility 

 

 
Source: GMP 2022 
Photo 4 Downstream Fish Passage Facility Exit 
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IV. EXISTING OPERATIONS 

The South Berwick Project was issued a minor FERC license on December 9, 1997, with an 
expiration date of November 30, 2037. A corresponding water quality certificate (#L-17487-
33-D-N) was issued on May 25, 1995 by the Maine Department of Environmental Protection 
(MDEP). The Project’s date of initial operation was in 1998. 
 
Pursuant to License Article 402, the Project is operated in automatic mode as a run-of-river 
facility with no storage or flood control capacity. Water is conveyed through the Project dam 
and integrated powerhouse, and is released immediately downstream of the dam. There is 
no bypassed reach.  
 
Pursuant to License Article 403, a pond level sensor is installed near the intake to monitor 
and ensure the Project impoundment is maintained within 0.1 feet of the flashboard crest 
elevation of 24.95 feet msl, and to regulate the turbine operation from May 1 through 
October 31 annually. License Article 404 requires GMP to file a plan to provide a stable 
pond elevation from November 1 through April 30. The average net head at the Project is 22 
feet. Article 405 requires GMP to file a plan to monitor Project impoundment level and 
outflow to document run-of-river operation. Both plans were filed in 1998. The river reach 
directly below the Project dam is tidal with an average of three feet of daily tidal fluctuation 
(GMP 2022).  
 
Unit 1 is the primary operating unit and is typically the first unit placed on-line and the last 
unit taken offline. The Unit 1 load varies from a maximum of 400 kW (approximately 295 
cfs) to a low flow loading of approximately 75 kW (approximately 50 cfs). All inflows greater 
than the Unit 1 capacity are passed through Units 2 and 3, which are sequentially block 
loaded under manual control at a maximum load of approximately 295 cfs each. All three 
units are shut down at inflows less than the minimum capacity of Unit 1 such that all inflow 
less than 50 cfs is passed over the spillway (GMP 2022). 
 
The flashboards on the spillway crest are constructed of wood and held in place with steel 
pins. Flashboards are typically replaced as needed after high-flow events. During 
installation/repair of the spillway flashboards, the Project impoundment is temporarily 
drawn down by increasing generation flows above inflow rates when streamflow conditions 
allow. The impoundment level is lowered just below the spillway crest to allow operations 
personnel to safely work on the spillway crest. Flashboards and pins are then inspected and 
repaired as needed. When restoring the elevation of the impoundment, most of the inflow is 
passed through the Project turbines, allowing the impoundment to slowly rise and prevent 
dewatering of the river reach below the dam (GMP 2022). 
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V. REGULATORY AND COMPLIANCE STATUS 

This review included a docket search of the FERC eLibrary. Records for the Project date back 
to 1991 when Consolidated Hydro Maine, Inc. (predecessor) filed for the original (minor) 
license. The environmental assessment (EA) was issued by FERC on January 3, 1997.1 As 
noted above, the South Berwick Project was issued a minor license on December 9, 1997, 
with an expiration date of November 30, 2037.2 A corresponding water quality certificate 
(#L-17487-33-D-N) was issued on May 25, 1995 by the MDEP (included in the license 
document). The Project’s date of initial operation was not until 1998. The license includes 
the following requirements: 
 

License 
Article Compliance Point 

401 

Required the Licensee to file a soil erosion control plan before any soil 
disturbing activities at the Project. Individual plans were filed for construction 
activities at each of the recreation sites on February 2, 2000 and July 17, 
2000. 

402 Requires the Licensee to operate the Project in a run-of- river mode. 

403 
Requires the Licensee to control fluctuations of the reservoir elevation within 
0.1 feet of elevation 24.95 feet, msl, from May 1 through October 31, each 
year. 

404 Requires the Licensee to file a plan to provide a stable pond elevation from 
November 1 through April 30. The plan was filed on December 31, 1998. 

405 
Requires the Licensee to file a plan to monitor Project impoundment level and 
outflow to document run-of-river operation. The plan was filed on December 31, 
1998. 

406 Requires the Licensee to file a plan to monitor dissolved oxygen and 
temperature levels in the river. A plan was filed on November 18, 1998. 

407 Requires the Licensee to file detailed design drawings of downstream fish 
passage facilities. The design drawings were filed on November 12, 1999.  

408 Requires the Licensee to file detailed design drawings of upstream fish 
passage facilities. The design drawings were filed on November 12, 1999. 

409 
Requires the Licensee to file a plan to monitor the effectiveness of the fish 
passage facilities required in Articles 407 and 408. The monitoring plans were 
filed on November 12, 1999. 

410 
Requires the Licensee to file a proposed agreement with the Town of 
Rollinsford to improve and maintain the existing boat launch on the pond. The 
filing was made on August 25, 1999. 

411 Requires the Licensee to file a plan for the construction and maintenance of 
the Counting House Park facility. The plan was filed on March 9, 2000. 

412 

Requires the Licensee to file a final recreation plan to include the parking and 
boat launch on the pond, development of the Counting House Park facility and 
installation of directional signs for recreationists. The plan was filed on March 
9, 2000. 

 
1 Link: https://elibrary.ferc.gov/eLibrary/filedownload?fileid=0014E675-66E2-5005-8110-C31FAFC91712  
2 Link: https://elibrary.ferc.gov/eLibrary/filedownload?fileid=000A052A-66E2-5005-8110-C31FAFC91712  

https://elibrary.ferc.gov/eLibrary/filelist?accession_number=20000203-0135
https://elibrary.ferc.gov/eLibrary/filelist?accession_number=20000719-0818
https://elibrary.ferc.gov/eLibrary/filelist?accession_number=20000719-0818
https://elibrary.ferc.gov/eLibrary/filelist?accession_number=19990105-0370
https://elibrary.ferc.gov/eLibrary/filelist?accession_number=19990105-0370
https://elibrary.ferc.gov/eLibrary/filelist?accession_number=19990105-0370
https://elibrary.ferc.gov/eLibrary/filelist?accession_number=19981120-0248
https://elibrary.ferc.gov/eLibrary/filelist?accession_number=19991115-0673
https://elibrary.ferc.gov/eLibrary/filelist?accession_number=19991115-0673
https://elibrary.ferc.gov/eLibrary/filelist?accession_number=19991115-0673
https://elibrary.ferc.gov/eLibrary/filelist?accession_number=19990826-0340
https://elibrary.ferc.gov/eLibrary/filelist?accession_number=20000310-0136
https://elibrary.ferc.gov/eLibrary/filelist?accession_number=20000310-0136
https://elibrary.ferc.gov/eLibrary/filelist?accession_number=20000310-0136
https://elibrary.ferc.gov/eLibrary/filedownload?fileid=0014E675-66E2-5005-8110-C31FAFC91712
https://elibrary.ferc.gov/eLibrary/filedownload?fileid=000A052A-66E2-5005-8110-C31FAFC91712
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License 
Article Compliance Point 

413 

Requires the Licensee to consult with the State Historic Preservation Officer 
(SHPO) and prepare and implement a cultural resources management plan if 
archeological or historic sites are discovered during construction of the 
recreation sites or fish passage facilities or during Project operation. 

 
On January 11, 2001, Consolidated Hydro New Hampshire, Inc. (CHNHI) (predecessor 
owner/operator) submitted a report of two incidents in deviation of License Article 402 that 
occurred on April 2 and April 17, 2000. Another record of deviation from License Articles 
402 and 403 was recorded in the FERC eLibrary which occurred on November 16, 2004. On 
April 24, 2001 and April 13, 2005, respectively, FERC notified the licensee that the 
deviations that occurred would not be considered violations of the license. 
 
On May 28, 2005, an individual submitted a letter to FERC with regard to Article 413 of the 
license. The individual claimed that CHNHI (a subsidiary of Enel North America, Inc.) was 
preventing members of the public from accessing the Salmon Falls River via a boat dock 
and stated that this was not in compliance with the intent of Article 413 of the license, and 
Section 4 of the Federal Power Act. A review of the docket shows that FERC ultimately 
determined that the dock would not pose a dam safety issue or increase the hazard 
classification of the dam so allowed it to be constructed. At the 2008 environmental 
inspection of the site, the dock is in place.3 It is not owned or maintained by GMP.  
 
On April 10, 2007, FERC notified CHNHI that they had failed to file a final water quality 
report that was due on February 28, 2006 pursuant to Article 406 of the license. This report 
was filed with FERC on April 19, 2007. No further tailrace water quality monitoring or reports 
pursuant to Article 406 were due beyond this point (see Water Quality section). 
 
On November 18, 2016, FERC issued a final order approving the transfer of the South 
Berwick Project license from Enel North America, Inc. to GMP. Since the date of license 
transfer, no further incidents of non-compliance and/or deviations have occurred. 

VI. PUBLIC COMMENTS RECEIVED OR SOLICITED BY LIHI 

The application was publicly noticed on December 8, 2022 and notice of the application was 
forwarded to resource agency and stakeholder representatives listed in the application.  
 
On December 16, 2022, Trout Unlimited (TU) issued a comment letter. TU believes that 
there are “substantive fish passage issues” at the Project as license conditions were based 
on studies conducted in 2002 and 2003, which are now over 20 years old. According to TU, 
this data became outdated after 10 years (see Appendix A).  
 
The reviewer solicited comments from resource agencies on January 24, 2023. Agencies 
included National Marine Fisheries Service, U.S. Fish and Wildlife Service (USFWS), New 
Hampshire Fish and Game Department (NHFGD), Maine Department of Inland Fisheries and 
Wildlife (MDIFW), and Maine Department of Marine Resources (MDMR).  

 
3 https://elibrary.ferc.gov/eLibrary/filedownload?fileid=01D08C75-66E2-5005-8110-C31FAFC91712  

https://elibrary.ferc.gov/eLibrary/filedownload?fileid=01D08C75-66E2-5005-8110-C31FAFC91712
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On January 25, 2023, USFWS responded. On January 31, 2023, Bill McDavitt (under 
contract to NMFS) responded. McDavitt noted that the FERC eLibrary does not speak to fish 
passage within the last five years, and made several recommendations regarding fish 
passage and safe, timely, and effective passage. On February 6, 2023, NHFGD responded. 
Comments are addressed in the upstream and downstream passage sections below and 
comment letters and resource agency responses are included in Appendix A and B, 
respectively. 
 
No other public comments were received by LIHI during the 60-day comment period which 
ended on February 6, 2022. 

VII. ZONES OF EFFECT  

The Applicant delineated the Project into two Zones of Effect (ZoEs) (Figure 3):   
 

• ZoE 1 is the impoundment. ZoE starts at the most upstream point of the Project 
Boundary (RM 0.9) on the Salmon Falls River in the Project’s impoundment and ends 
at the Project dam (RM 0.0).  

• ZoE 2 is the downstream reach. The Project dam discharges to the Salmon Falls 
River and extends from the Project dam approximately 0.7 miles to the confluence 
with the Great Works River. 

 
GMP selected the standards shown in the tables below. The reviewer agrees with these 
selections. 
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Figure 3 South Berwick Zones of Effect 
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ZoE 1: Impoundment 

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     
F Threatened and Endangered Species Protection  X    
G Cultural and Historic Resources Protection X     
H Recreational Resources  X    

 
ZoE 2: Downstream 

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     
F Threatened and Endangered Species Protection  X    
G Cultural and Historic Resources Protection X     
H Recreational Resources  X    

 

VIII. DETAILED CRITERIA REVIEW  

A: Ecological Flow Regimes 

Goal:  The flow regimes in riverine reaches that are affected by the facility support habitat 
and other conditions suitable for healthy fish and wildlife resources. 
 
Assessment of Criterion:  GMP selected Standard A-2, Agency Recommendation for both 
ZOEs.  Impoundments can typically qualify for A-1 since this criterion is focused primarily on 
riverine reaches; however, since GMP is required to maintain specific reservoir elevations, 
Standard A-2 is more appropriate.   
 
Discussion:  The Salmon Falls River is a coastal tributary to the Piscataqua River and drains 
a watershed of 220 square miles. The South Berwick dam divides the riverine and tidal 
portions of the river (FERC 1997). The Project is located at approximately river mile (RM) 0.0 
and is the first dam on the main stem of the Salmon Falls River. The river reach below the 
Project from RM 0.0 to the coast is tidally influenced. There are no dams or structures 
downstream between the Project to the mouth of the river (GMP 2022). 
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Articles 402, 403, 404, and 405 of the license set the compliance metrics in terms of 
ecological flows. As noted above, Article 402 requires GMP to operate the Project in run-of-
river mode. Article 403 requires GMP to control fluctuations of the impoundment within 0.1 
feet of 24.95 feet msl from May 1 to October 31 every year. Condition 3 of the Project’s 
WQC is less restrictive than the license and required seasonal impoundment fluctuations 
restricted to 1 foot in the summer months and 2 feet during the rest of the year.    
 
Article 404 required the licensee to file a plan to manage a stable pond elevation from 
November 1 through April 30. Article 405 required a plan to monitor Project impoundment 
level and outflow to document run-of-river operation. At the time of development, the 
Headpond Level and Run-of-River Compliance Monitoring Plans were developed in 
consultation with Maine DEP, USFWS, and NHFGD. 
 
To maintain compliance with Article 402 and 403, GMP operates Unit 1 with an automatic 
pond level control to enable it to track the elevation of the impoundment within 0.1 feet of 
24.95 feet msl. Units 2 and 3 do not have control devices. A Programmable Logic Controller 
is utilized to allow specific inputs which direct operational outputs, and thus control the 
headpond water level as river levels vary. A computerized system enables data collection 
and storage to support monitoring and reporting requirements (GMP 2022). 
 
Although there are no formal agreements with the next upstream facilities to regulate 
inflows and outflows from the Project, GMP is the owner and operator of the next upstream 
facilities, which could allow for coordination of flows (if necessary). All three of these projects 
are FERC licensed and operate in run-of-river mode. The Project’s run-of-river mode allows 
for a stable impoundment level, and a natural flow below the Project allows for protection of 
aquatic and riparian habitat (GMP 2022). The Project’s WQC provides for minimum flow 
requirements of 44 cfs or inflow if less for the purposes of addressing water quality issues, 
and not aquatic habitat, as the river reach below the Project is tidally influenced (FERC 
1997); however, the FERC license provides for run-of-river flows that exceed this 
requirement (50 cfs) based on the minimum hydraulic capacity of Unit 1 of 50 cfs. 
 
As noted above, on January 11, 2001, and November 16, 2004, the licensee reported 
operational deviations with FERC. In both cases, FERC notified the licensee that the 
deviations that occurred would not be considered violations of the license. Since the license 
was transferred to GMP in 2016, no further incidents of non-compliance and/or deviations 
have occurred. 
 
Based on the application, supporting documentation, and FERC eLibrary documents, this 
review finds that the Project is in compliance with flow requirements and operates to protect 
aquatic habitat, and therefore satisfies the ecological flow regimes criterion. 
 

B: Water Quality 

Goal:  Water Quality is protected in waterbodies directly affected by the facility, including 
downstream reaches, bypassed reaches, and impoundments above dams and diversions.   
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Assessment of Criterion: The Applicant selected Standard B-2, Agency Recommendation for 
both ZoEs. Standard B-2 is appropriate as the facility is in compliance with all water quality 
conditions contained in their WQC for both ZoEs. 
 
Discussion:  The Salmon Falls River forms the boundary between the states of New 
Hampshire and Maine, but the project tailrace and intake are on the Maine bank of the 
river. Thus, the MDEP is responsible for issuing the WQC for this Project (FERC 1997). The 
Salmon Falls River (Assessment Unit ME01060000305_630_R01) is listed in Category 4A4 
from 2002 to 2022 for Ammonia (Unionized), Nutrient/Eutrophication Biological Indicators, 
and Dissolved Oxygen. A TMDL was approved by the U.S. Environmental Protection Agency 
on November 22, 1999 for Category 4A for Biological Oxygen Demand (BOD), ammonia and 
phosphorus.  In Category 5-D, fish tissue monitoring shows legacy PCBs and Dioxin (MDEP 
2022). On July 9, 1991, MDEP received Condolidated Hydro’s original application for a WQC, 
which was subsequently withdrawn and refiled on July 6, 1992; June 23, 1993, and June 8, 
1994. On May 25, 1995, MDEP officially issued an order granting a WQC for the Project. The 
WQC was incorporated in FERC’s 1997 license issuance. The WQC contains eight conditions. 
 
The FERC EA recommended modifications to the proposed operations that would enhance 
water quality and meet state standards for dissolved oxygen (DO) in the tailrace by 
implementing a minimum flow requirement. The WQC requires that GMP operate in run-of-
river mode from June 1 to September 30 if the 3-day average of water temperature times 
river flow duration is 1,500 at the Great Falls and Rollinsford projects, just upstream, and at 
South Berwick. The WQC contains seven conditions that are related to maintaining adequate 
water quality conditions: 

1. a year-round minimum flow of 44 cfs or inflow; 
2. passage of all non-generation flows as leakage or spillway flow from June 1 to September 

30; 
3. definitions for operating emergencies beyond GMP’s control; 
4. requirements for flow and temperature monitoring plans; 
5. an impoundment fluctuation restriction of 1 foot for the June 1 through September 30 

period, and a 2-foot restriction at all other times except that full pond level is required when 
the product of the 3-day average of temperature times flow duration is greater than 1,500; 

6. requirements for a water level monitoring plan; and 
7. design and installation of upstream and downstream passage. 

 
Pursuant to license Article 406 of the license, on November 17, 1998, CHNHI filed the 
Tailwater DO Monitoring Plan in consultation with USFWS, NHFGD, and MDEP. The plan was 
approved January 7, 1999. Monitoring was scheduled to begin in 2000 but was delayed due 
to construction of the fish ladder.5 The deadline to begin monitoring was extended by FERC 
order to May 15, 2002, with the first report due on February 28, 2003. The final of the three 
reports would be due February 28, 2006.6 In the final report, CHNHI stated in their report 
findings that operation of the South Berwick Project do not appear to cause or contribute to 
non-attainment of applicable water quality standards (MDEP supported this conclusion; no 

 
4 Category 4: Estuarine and marine waters that are impaired or threatened for one or more designated uses, 
but do not require development of a TMDL (MDEP 2022). 
5 https://elibrary.ferc.gov/eLibrary/filedownload?fileid=000F7B5F-66E2-5005-8110-C31FAFC91712  
6 https://elibrary.ferc.gov/eLibrary/filedownload?fileid=000607C6-66E2-5005-8110-C31FAFC91712  

https://elibrary.ferc.gov/eLibrary/filedownload?fileid=000F7B5F-66E2-5005-8110-C31FAFC91712
https://elibrary.ferc.gov/eLibrary/filedownload?fileid=000607C6-66E2-5005-8110-C31FAFC91712
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other agencies commented). An eLibrary review showed that no further water quality 
monitoring has been required at the Project. 
 
On April 19, 2022, GMP reached out to MDEP to discuss the WQC for the Project. MDEP 
confirmed that the WQC for the Project is still valid and in effect for the facility (GMP 2022; 
Appendix D). 
 
Based on the application, supporting documentation, and review of FERC eLibrary 
documents, this review finds that the Project does not appear to adversely impact water 
quality. Therefore, the Project satisfies the water quality Standard B-2. 
  

C: Upstream Fish Passage 

Goal: The facility allows for the safe, timely, and effective upstream passage of migratory 
fish. This criterion is intended to ensure that migratory species can successfully complete 
their life cycles and maintain healthy populations in areas affected by the facility. 

Assessment of Criterion: The Applicant selected Standard C-1, Not Applicable/De Minimis 
Effect in Zone 1 and Standard C-2, Agency Recommendation for Zone 2. Standard C-1 is 
appropriate for the impoundment zone since once fish pass the dam there is no further 
Project-related barrier to continued migration.  
 
Discussion:  As outlined in GMP’s LIHI application, diadromous fish historically present in 
the Project tailwater include American shad (Alosa sapidissima), American eel (Anguilla 
rostrate), as well as blueback herring (Alosa aestivalis) and alewife (Alosa 
pseudoharengus) (hereafter collectively referred to as river herring). Atlantic salmon 
(Salmo salar) runs were heavily impacted such that by 1750 (prior to the dam’s 
construction), these runs were sufficiently disrupted by older upstream dams, overfishing, 
and sawdust pollution that salmon no longer returned to the Salmon Falls River for 
spawning.7 The Project tailrace is heavily fished in the spring when diadromous fish are 
present. 
 
During the relicensing of the South Berwick Project, FERC’s EA determined that fish 
passage would be necessary at the Project within 3 years of license issuance following 
the adoption of a formal anadromous fish restoration plan by MDEP. Article 408 required 
the development of upstream fish passage (FERC 1997). 
 
In 2001, in accordance with Article 408 of the FERC license, the Licensee installed an 
upstream Denil fish ladder to facilitate anadromous fish migration through the Project 
area. Targeted species were American shad and river herring. A separate eel ladder was 
installed in 2001 to facilitate upstream movement of juvenile American eel. All fish 
passage structures were designed in consultation with the USFWS, NHFGD, and the 
MDMR and serve as the permanent upstream fish passage facilities at the Project. 
Observations of river herring using the fish passage facilities were made during two years 

 
7 Federal and state agencies reported no plans to restore Atlantic salmon to the Salmon Falls River during the 
FERC licensing of the South Berwick Hydroelectric Project (FERC 1996). 
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of qualitative studies conducted by the licensee in 2002 and 2003. In accordance with 
Article 409 of the FERC license, the licensee undertook a quantitative study in 2004 to 
demonstrate the effectiveness of the installed Denil fish ladder at passing targeted fish 
species. Based on the results, agencies requested an additional year of study in 2006.  
Both years of study yielded similar results showing approximately 86% upstream fishway 
effectiveness, although detection rates of tagged fish were low in both years.  A variety of 
environmental factors served to influence detection rates including diurnal tidal 
influences in relation to diurnal fish movement, water temperatures, flooding in 2006, 
angling pressure in the tailrace, and observations of fish and avian predation.  No 
additional studies or fishway modifications were recommended and Section 18 
reservation of authority has not been exercised by USFWS.     
 
During the 2011 passage season, NHFGD installed an electronic fish counter at the Denil 
fish ladder to better quantify anadromous fish species ascending the facility. Annual 
counts have occurred intermittently since that time.  
 
Upstream passage for American eel is also provided at the Project, via an eel ramp 
located at the base of the dam. No efficiency testing of the ramp has been required by 
resource agencies and eel ramps are typically shown to be effective. Juvenile American 
eel typically utilize the Project’s eel ladder from late spring to early fall. 
 
Operation of the fish passage facilities is coordinated annually with NHFGD. The licensee 
assists with installation of fish counting equipment at the fish ladder, as well as manual 
counts at the eel ladder. There are currently no passage performance standards required 
at the Project.   
 
On December 16, 2022, Trout Unlimited (TU) submitted a comment letter to LIHI 
(Appendix A) stating that fish passage studies done at the time of relicensing were too old 
to be considered valid, based on a 2018 court case8. It is not clear if FERC has adopted 
that perspective, but regardless, post-licensing studies were conducted in 2004, 2006 
and 2007. While still more than 10 years old, no agencies have requested additional 
studies. TU’s letter goes into detail about a potential trap and truck facility at South 
Berwick that was proposed as a temporary alternative to installing a Denil style fishway at 
the upstream Rollinsford Project which recently received a new FERC license. TU may not 
be aware that the South Berwick Project already has its own operational upstream and 
downstream passage facilities, although the trap and truck facility may also be 
constructed at a later date to facilitate fish passage above the Rollinsford Project.       
 
On January 25, 2023, USFWS responded to the request for comments on the LIHI 
application. USFWS stated that their understanding is that upstream and downstream 
fish passage at the Project are still taking place, and discussions have not taken place 
with regard to passage since the 2007 study report. USFWS recommended consultation 
with the NHFGD. NHFGD did not respond to a request for comments.  
 
NHFGD responded on February 6, 2023. NHFGD noted that upstream and downstream 

 
8 American Rivers and Alabama Rivers Alliance v. FERC, No. 16-1195 (D.C. Cir. 2018)  
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passage at the project is “really good.” NHFGD stated that for the last several years, with 
GMP’s permission and support, it has “installed an electronic fish counter at the fishway 
to monitor upstream river herring migrations” as well as performed “calibration counts 
daily from late April through early June.” GMP is willing to support NHFGD should issues 
arrive with the fishway, and that GMP sets up and takes down “the fish counting 
equipment for [NHFGD] and provide power to run the fish counting box.” NHFGD does not 
believe there are any major issues with fish passage effectiveness and notes that “since 
[NHFGD] have been monitoring the herring run there, the numbers [of herring] have been 
increasing.” NHFGD note that in 2021 and 2022, approximately 60,000 herring migrated 
upstream through the fish passage facility.    
 
On January 31, 2023, Bill McDavitt, a contractor to NOAA made general 
recommendations for upstream and downstream passage including information on 
passage effectiveness through a range of operational flows and a fishway operations and 
maintenance plan to ensure facilities are in good repair and to remove large woody debris 
if needed to keep the fishway functional. See Appendix B for the email. The studies 
conducted post-relicensing demonstrated passage during varying operational and 
environmental conditions. While no fishway operations and maintenance plan is required 
under the license, this review recommends a condition to report annually to LIHI on fish 
passage inspections and maintenance activities.   
 
Based on the application, supporting documentation, and FERC eLibrary documents, and 
correspondence from the Applicant, this review finds that GMP is in compliance with the 
agency recommendation for upstream passage at the South Berwick Project, as well as 
the conditions set forth in the original FERC license. The most recent NHFGD monitoring 
indicates that the fishway appears to be reasonably effective, and therefore, the Project 
satisfies the upstream passage criterion with the recommended condition.  
  

D: Downstream Fish Passage 

Goal: The facility allows for the safe, timely, and effective downstream passage of migratory 
fish. For riverine (resident) fish, the facility minimizes loss of fish from reservoirs and 
upstream river reaches affected by Facility operations. Migratory species can successfully 
complete their life cycles and to maintain healthy populations in the areas affected by the 
Facility. 
 
Assessment of Criterion: The Applicant selected Standard D-2 for ZoE 1, and Standard D-1 
for ZoE 2. This review finds that Standard D-2 is appropriate in the ZoE 1 the impoundment 
and Standard D-1, Agency Recommendation is appropriate for ZoE 2 in the bypassed reach 
tailrace/downstream reach since once below the project there is no further impediment to 
downstream movement. 
 
Discussion:   
 
As outlined in GMP’s LIHI application, the Salmon Falls River is known to support a variety 
of resident fish, including yellow perch, largemouth bass, bluegill, golden shiner, brown 
bullhead, and redfin pickerel (GMP 2022). Additionally, the habitat can support fluvial-



 

18 

dependent fish such as white sucker and fallfish. There are several non-native species at 
the Project, including several species of bass that were introduced via stocking programs. 
 
During the relicensing of the South Berwick Project, FERC’s EA determined that 
downstream fish passage, as recommended by USFWS, MDMR, Maine Division of Inland 
Fisheries and Wildlife (MDIFW), and NHFGD (FERC 1997) was needed. Article 407 
required the development of downstream fish passage measures (FERC 1997).  
 
Between 2001 and 2002, CHNHI installed a combined upstream/downstream facility (a 
description of how modifications are made for downstream passage. For downstream 
use, when operated for downstream passage, baffles in the upstream section of the fish 
ladder are removed and stoplogs are used to seal off the middle and lower section of the 
ladder to redirect flow and out-migrating fish into a plunge pool in the tailrace. 
Downstream passage operational flows are 20 cfs of the Project’s minimum flow 
requirement.   
 
In accordance with Article 409 of the FERC license, CHNHI implemented a qualitative 
downstream effectiveness study of juvenile and adult alewives in 2002 and 2003 to 
assess whether alewives were capable of using the downstream bypass. Study results 
were confounded due to spillage conditions, fish availability, and other variables, 
however, qualitative observations showed that alewives were successfully passing the 
Project (CHNHI 2008). Quantitative studies were required in 2004 to determine 
downstream bypass effectiveness for targeted species. There were no observations of 
injury or mortality and no evidence of turbine passage based on pre-study mass 
outmigration events. However, due to low quantifiable passage effectiveness agencies 
recommended the study be repeated, and in 2007 the licensee undertook a quantitative 
downstream fish passage monitoring study, which again did not provide conclusive 
results on downstream effectiveness due to environmental factors including long periods 
of spill. Agencies cited factors beyond CHNHI’s control for the inability to provide 
quantitative data on fish passage. No further monitoring was required by resource 
agencies or FERC and as noted above, reservation of authority to prescribe fishway 
changes has not been exercised.  
 
On January 25, 2023, USFWS responded to the request for comments on the LIHI 
application. USFWS stated that their understanding is that upstream and downstream 
fish passage at the Project are still taking place, and discussions have not taken place 
with regard to passage since the 2007 study report. USFWS recommended consultation 
with the NHFGD.  
 
NHFGD responded on February 6, 2023. As discussed above for upstream passage, 
NHFGD noted that upstream and downstream passage at the project is “really good.” 
Also as noted above, Bill McDavitt representing NOAA submitted an email with 
recommendations.  
 
Based on the application, supporting documentation, and FERC eLibrary documents, this 
review finds that the Project appears to provide reasonably sufficient evidence of effective 
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downstream passage and therefore satisfies the downstream fish passage criterion with the 
condition regarding annual reporting to LIHI on fish passage operations and maintenance.  

E: Shoreline and Watershed Protection 

Goal: The facility has demonstrated that sufficient action has been taken to protect, 
mitigate or enhance the condition of soils, vegetation and ecosystem functions on shoreline 
and watershed lands associated with the facility. 
 
Assessment of Criterion: The Applicant selected Standard E-1, Not Applicable/ De Minimis 
Effect for both ZoEs.   
 
Discussion: The Project encompasses 7.3 acres of land and 60 acres of water within the 
FERC Project Boundary. There is no Shoreline Management Plan required or in place to 
manage the impoundment shoreline.   
 
GMP states in their application that the Project has existed since 1923, and is accepted as 
part of the natural landscape. The aesthetics of the Project area typically consist of 
undeveloped forested riverbanks and scattered development (GMP 2022). As with most 
FERC Projects, the lands within the Project Boundary are for the purpose of operating in 
compliance with the license. Since the Project has reservoir elevation constraints that are 
managed through the license, the Project’s shoreline is protected by stable pond elevations 
and the run-of-river operation (GMP 2022). 
 
FERC’s EA noted that although the Project is surrounded by primarily upland habitat in or 
adjacent to the impoundment, there are about 13 acres of wetlands (FERC 1997). The 
tailrace area is tidally influenced experiencing a two- to three-foot tidal fluctuation and is 
considered intertidal estuarine habitat (GMP 2022). 
 
GMP does not have a Shoreline Management Plan or Program, and does not permit docks, 
piers, or other facilities in the Project area, nor do they maintain a buffer zone around the 
impoundment. There are no such requirements in the FERC license. 
 
Based on the application, supporting documentation, and FERC eLibrary documents, this 
review finds that the Project with its run-of-river operation and stable impoundment 
elevation, has little to no impact on the shoreline and therefore satisfies the shoreland and 
watershed protection criterion. 
 

F: Threatened and Endangered Species 

Goal: The facility does not negatively impact federal or state listed species. 
 
Assessment of Criterion Passage:  The Applicant selected Standard F-2, Finding of No 
Negative Effects for both ZoEs. Standard F-2 is appropriate for this Project.    
 
Discussion:  The USFWS Information for Planning and Consultation (IPaC) database was 
accessed to determine federally-listed species that could occur in the Project vicinity.  An 
updated IPaC review was conducted on February 2, 2023.  Findings indicate that the 
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candidate species monarch butterfly (Danaus plexippus) and the federally threatened 
northern long- eared bat (Myotis septentrionalis) (NLEB) could occur in the Project vicinity. 
No critical habitats were identified for these species in the Project vicinity. 
 
The monarch butterfly is a candidate species and not yet listed or proposed for listing. 
Monarch butterflies are considered imperiled wherever they are found. 
 
NLEBs are vulnerable to white-nose syndrome, which is the predominant threat to this bat 
species. The Project is located within the white-nose syndrome buffer zone for this species. 
There is no documentation of NLEB at the Project, and no known NLEB hibernacula sites 
occur within 0.25 mile of the Project (GMP 2022).  
 
Historically, Atlantic salmon (Salmo salar) migrated up the Salmon Falls River, however 
overfishing, pollution, and dams built prior to South Berwick dam led to severe enough 
disruption in migration that the salmon no longer return to the Salmon Falls River for 
spawning (GMP 2022). Regardless, NOAA Fisheries maintains Atlantic salmon as a 
protected fish, with a Distinct Population Segment (DPS) in the Gulf of Maine. In 2019, NOAA 
Fisheries filed an updated Recovery Plan for the Gulf of Maine DPS of Atlantic Salmon. 
Currently, the intent of the plan is to attempt recovery “when conditions have been attained 
that” would allow for “self-sustaining populations to persist under minimal ongoing 
management and investment of resources” (NOAA Fisheries 2019).9 Being as the Project is 
currently the first upstream barrier to Atlantic salmon migration on the Salmon Falls River, it 
is prudent to include discussion on this species, although to date, NOAA has not targeted 
the river for restoration. 
 
Additionally, Atlantic sturgeon (Acipenser oxyrinchus oxyrinchus) has critical habitat 
downstream of the Project tailrace within the species DPS for the Gulf of Maine (NOAA 
Fisheries). Atlantic sturgeon is ESA-threatened. The habitat for Atlantic sturgeon includes 
“the Piscataqua River from its confluence with the Salmon Falls and Cocheco rivers 
downstream to where the main stem river discharges at its mouth into the Atlantic Ocean as 
well as the waters of the Cocheco River from its confluence with the Piscataqua River and 
upstream to the Cocheco Falls Dam, and waters of the Salmon Falls River from its 
confluence with the Piscataqua River and upstream to the Route 4 Dam”10 (Route 4 Dam is 
the South Berwick Dam).  
 
Although not on the Salmon Falls River, federally endangered Shortnose sturgeon 
(Acipenser brevirostrum) is found in the Piscataqua River downstream of the Project. There 
is no critical habitat in the Project area.  
 
The New Hampshire Natural Heritage Bureau (NHNHB) DataCheck Tool was consulted to 
identify state-listed rare, threatened, and endangered wildlife and botanical species that 
may occur within the Project area. The Impoundment (Zone 1) ZoE contains an active bald 
eagle nest approximately 0.2 miles upstream of the Project dam. The Downstream (Zone 2) 

 
9 https://www.fisheries.noaa.gov/resource/document/recovery-plan-2019-gulf-maine-distinct-population-
segment-atlantic-salmon-salmo  
10 https://www.ecfr.gov/current/title-50/chapter-II/subchapter-C/part-226/section-226.225  

https://www.fisheries.noaa.gov/resource/document/recovery-plan-2019-gulf-maine-distinct-population-segment-atlantic-salmon-salmo
https://www.fisheries.noaa.gov/resource/document/recovery-plan-2019-gulf-maine-distinct-population-segment-atlantic-salmon-salmo
https://www.ecfr.gov/current/title-50/chapter-II/subchapter-C/part-226/section-226.225


 

21 

ZoE is considered a brackish riverbank marsh system by NHNHB due to its rarity and 
vulnerability. This system contains known occurrences of five endangered plants species 
and one wildlife species of concern including Atlantic mudwort, eastern grasswort, great bur-
reed, pygmy-weed and seaside brookwood. Publicly available MDIFW GIS data shows one 
occurrence of an unidentified rare animal (likely northern long-eared bat), with a special 
concern designation, within the vicinity of the Project boundary (GMP 2022). The Project 
downstream ZoE is suitable habitat for American eel (a state-listed species of concern).  
 
As noted above, the Project is operated with a stable impoundment and in run-of-river mode, 
with only periodic drawdowns during which agencies are consulted. GMP states that “normal 
routine Project operations…are not anticipated to have a negative effect on the known 
federal and state-listed terrestrial and aquatic species” in either ZoE. GMP routinely 
conducts vegetation management including mowing and treats weeds with herbicide once 
per year. String trimmers and handheld cutters are used once a month to manage 
vegetation. The areas where these activities occur are outside of the ranges of the listed 
species. This review agrees that no negative effects are anticipated by these maintenance 
activities. 

Based on the application, supporting documentation, and FERC eLibrary documents, this 
review finds that the Project is unlikely to affect listed species given its small footprint, run-
of-river operations, and commitment to follow the 4(d) rule for Northern long-eared bat 
should tree removal become necessary. Therefore, the Project satisfies the threatened and 
endangered species protection criterion. 
 

G: Cultural and Historic Resources Protection 

Goal: The Facility does not unnecessarily impact cultural or historic resources that are 
associated with the facility’s lands and waters, including resources important to local 
indigenous populations, such as Native Americans. 
 
Assessment of Criterion: The Applicant selected Standard G-1, for both ZoEs. Based on this 
review, Standard G-1 is appropriate for this Project.    
 
Discussion:  GMP’s LIHI Application and FERC’s license order and EA state that after having 
conducted a Phase I archeological survey of the Project area, no cultural or historic 
resources exist within the Project footprint. At the time of the relicensing, the Maine State 
Historic Preservation Commission stated that “there were no sites of historical, 
architectural, or archeological significance that would be affected by the continued 
operation of the South Berwick Project” (FERC 1997). GMP conducted a recent check 
using the Maine historic resources mapper tool which yielded no sites of cultural or historic 
significance. 
 
The FERC license, pursuant to Article 413, states that if any archeological or historic sites 
are discovered at any point during Project operations, GMP is required to consult with the 
State Historic Preservation Officer and prepare a Cultural Resources Management Plan 
(CRMP, now referred to as Historic Properties Management Plans). During construction of 
the recreation sites and fish ladders, no cultural resources were discovered, and as such, 
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no CRMP has been required. 
 
Although not within the Project Boundary, the historic Counting House sits at the corner of 
the Salmon Falls River and Liberty Street in South Berwick. The Counting House was listed 
on the National Register of Historic Places in 1975. The Counting House is not operated or 
maintained by GMP and is not part of the Project license. 
 
Based on the application, supporting documentation, and FERC eLibrary documents, this 
review finds that the Project does not adversely impact cultural or historic resources and the 
Project satisfies the cultural and historic resources protection criterion. 
 

H: Recreational Resources 

Goal: The facility accommodates recreation activities on lands and waters controlled by the 
facility and provides recreational access to its associated lands and waters without fee or 
charge. 
 
Assessment of Criterion Passage:  The Applicant selected Standard H-2, Agency 
Recommendation for both ZoEs. Based on this review, Standard H-2 is appropriate.   
 
Discussion:  According to the FERC license and EA, “recreation activities in the Project area 
include flatwater boating and fishing on the impoundment; bank fishing along the 
impoundment at the boat launch, behind the baseball field, and below the project; visits to 
the historic Counting House; and canoeing on the reach of the Salmon Falls River below 
South Berwick dam” (1997). The FERC EA noted that the area near the powerhouse (east 
bank) may be heavily utilized to gain river access. 
 
Articles 410, 411, and 412 of the license address compliance requirements for recreation 
resources. Article 410 required CHNHI to come to an agreement with the town of Rollinsford 
to improve and maintain the boat launch in the Project’s impoundment (known as the 
Foundry Street boat launch). This agreement was approved by FERC on September 28, 
1999. Also, within one year, Article 411 required CHNHI to file a plan for the construction 
and maintenance of the Counting House Park along the east bank, south of the 
powerhouse. Finally, Article 412 required the licensee to file a Recreation Plan that 
addressed enhancements such as public parking and a trailered boat launching area at the 
impoundment (Photo 5), the Counting House Park (Photo 6), and signs pointing 
recreationists to the boat launch and park (Figure 4). FERC approved the Recreation Plan 
and plans for Counting House Park on May 4, 2000. Subsequently on May 16, 2000, FERC 
approved CHNHI’s Erosion Control Plan for the construction of boat launch improvements, 
pursuant to Article 401 of the license. All Exhibit R drawings (final, as-built) were approved 
by FERC on June 26, 2003. 
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Figure 4 South Berwick Boat Launch and Counting House Park Locations 
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Source: GMP 2022 
Photo 5 Foundry Street Boat Launch 

 

 
Source: GMP 2022 
Photo 6 View of Counting House Park 
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The final FERC Form 80 “Recreation Report” that was filed on the Project docket was 
submitted May 29, 2015 (they are no longer required by FERC). In 2016, GMP acquired the 
Project. The most recent Public Safety Plan was filed with FERC on November 23, 2022. 
There have been no reports of non-compliance since GMP’s acquisition.  
 
Based on the application, supporting documentation, and FERC eLibrary documents, this 
review finds that the Project is in compliance with its Recreation Plan, provides access free 
of charge, and therefore satisfies the recreational resources criterion.   
 

IX. CERTIFICATION RECOMMENDATION 

This review included evaluation of the application and additional information provided, a 
review of the FERC eLibrary, and review of other publicly available information. Based on this 
evaluation, the Reviewer recommends that the South Berwick Project be certified for a term 
of ten years with one condition. 
 

Condition 1: In annual compliance submittals to LIHI, the facility Owner shall summarize 
upstream and downstream fish passage operations during the prior passage season, 
describe any inspections and maintenance that occurred, provide copies of any 
communications with fishery resource agencies, and provide a plan and schedule for 
implementation of any modifications that may be required by resource agencies.  Should 
alternative passage methods be implemented at the project, a plan and schedule for such 
work shall also be provided. LIHI reserves the right to modify this condition based on the 
information provided. 
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December 16, 2022 
 
Ms. Shannon Ames, Executive Director 
Low Impact Hydropower Institute 
329 Massachusetts Avenue, Suite 2 
Lexington, MA 02420 
 
Transmitted via e-mail to comments@lowimpacthydro.org 
 
Subject: Comments on Application for LIHI Certification for the South Berwick Project  
 
 
Dear Ms. Ames: 
 
On behalf of its six chapters and over 2,000 members, Maine Council of Trout Unlimited (TU) 
submits these comments on the Green Mountain Power (GMP) Application for LIHI Certification 
for the South Berwick Project dated December 8, 2022. The project is located on the Salmon 
Falls River that forms the boundary between Maine and New Hampshire. TU members fish in 
and otherwise enjoy the use of the watershed. TU was engaged with the relicensing action 
involving the Rollinsford Project and is continuing to follow the pending surrender application 
and relicensing for the Somersworth Project. Both projects are located immediately upstream 
of the South Berwick Project.  

LIHI Certification Requirements 

LIHI requirements for upstream and down stream fish passage are: 

“3.2.3 Criterion C - Upstream Fish Passage 

Goal: The facility allows for the safe, timely, and effective upstream passage of 
migratory fish. This criterion is intended to ensure that migratory species can successfully 
complete their life cycles and maintain healthy populations in areas affected by the 
facility. 

Introduction to Standards: The applicant shall list all migratory fish species 
(anadromous, catadromous, and potamodromous species) that are present or 
historically occurred at the facility. To pass the upstream fish passage criterion the 
applicant must demonstrate that upstream passage provisions are sufficient to support 
healthy populations of migratory species through compliance with at least one of the 
following standards (C-1 through C-4). Note that impoundments typically qualify for 
Standard C-1 unless there are additional facility-related barriers to upstream passage 
once fish have passed the dam. 

• STANDARD C-1. Not Applicable/De Minimis Effect: The facility applicable Zone of Effect 
does not create a barrier to upstream passage, or there are no migratory fish in the 
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vicinity of the facility. If such species were present historically, the facility did not 
contribute to the extirpation of such species; or 

• STANDARD C-2. Agency Recommendation: The facility is in compliance with science-
based fish passage resource agency recommendations for the facility and which may 
include provisions for appropriate monitoring and effectiveness determinations; or 

• STANDARD C-3. Best Practice/Best Available Technology: In the absence of applicable 
resource agency recommendations, the facility includes well-designed, well-operated 
upstream fish passage methods or technologies that are appropriate for the species that 
occur in the area affected by the facility. These methods should enable safe, timely and 
effective passage at all barriers associated with the facility and should include provisions 
for appropriate monitoring and effectiveness determinations; or 

• STANDARD C-4. Acceptable Mitigation: In the absence of science-based fish passage 
resource agency recommendations and in lieu of upstream passage provisions at the 
facility, the facility employs approved, alternative fish passage mitigation measures that 
support the species affected by the facility. These measures could be in-kind or out-of-
kind mitigation. In all cases, resource agencies must approve the measures and must 
have determined that the total benefits provided by them equal or exceed the benefits of 
providing upstream passage provisions at the facility, measured in terms of reproductive 
success (for example, numbers of fish produced) or area of suitable fish habitat provided. 

• STANDARD C-PLUS: In addition to satisfying one or more of the standards above, the 
facility has deployed an advanced technology, the primary purpose of which is to 
increase upstream passage; or is part of a basin-scale redevelopment strategy; or is 
operating an adaptive management program to regularly evaluate the effectiveness of 
the measures implemented. The program should include monitoring of the overall 
passage effectiveness and correction of deficiencies in effectiveness. 

3.2.4 Criterion D - Downstream Fish Passage and Protection 

Goal: The facility allows for the safe, timely, and effective downstream passage of 
migratory fish. For riverine (resident) fish, the facility minimizes loss of fish from 
reservoirs and upstream river reaches affected by facility operations. Migratory species 
can successfully complete their life cycles and maintain healthy populations in the areas 
affected by the facility. 

Introduction to Standards: The applicant shall list all fish species (riverine, anadromous, 
catadromous, and potamodromous) that occur now or have occurred historically in the 
area affected by the facility. To pass the downstream fish passage and protection 
criterion, the applicant must demonstrate compliance with at least one of the following 
standards (D-1 through D-4). Note that the downstream reach (but not a bypassed 
reach) typically qualifies for Standard D-1 unless there are additional facility-related 
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barriers to downstream passage once fish have passed below the dam and/or bypassed 
reach. 

• STANDARD D-1. Not Applicable/De Minimis Effect: The facility applicable Zone of 
Effect does not create a barrier to downstream passage, or there are no migratory fish in 
the vicinity of the facility. If such species were present historically, the facility did not 
contribute to the extirpation of them; the facility does not contribute adversely to 
riverine fish populations or to their access to habitat necessary for the completion of 
their life cycles, or 

• STANDARD D-2. Agency Recommendation: The facility is in compliance with a science-
based resource agency recommendation for downstream fish passage and/or fish 
protection, which may include provisions for appropriate monitoring and effectiveness 
determinations; or 

• STANDARD D-3. Best Practice/Best Available Technology: In the absence of science-
based resource agency recommendations for downstream fish passage or protection, the 
facility includes well-designed, well-operated downstream fish passage methods or 
technologies that are appropriate for the migratory species that occur in the area 
affected by the facility, and technologies that minimize loss of riverine species. These 
methods should enable safe, timely and effective passage at all barriers associated with 
the facility and should include provisions for appropriate monitoring and effectiveness 
determinations; or 

• STANDARD D-4. Acceptable Mitigation: In the absence of science-based resource 
agency recommendation for downstream fish passage and in lieu of downstream 
passage and/or protection provisions at the facility, the applicant employs approved 
alternative fish passage mitigation measures that support migratory and native non-
migratory fish species affected by the facility. 

These measures might include in-kind or out-of-kind mitigation. In all cases, resource 
agencies must approve the measures and must have determined that the total benefits 
provided by them are likely to equal or exceed the benefits of installing and operating 
downstream passage and/or protection provisions, measured in terms of reproductive 
success (for example numbers of fish produced) or areas of suitable fish habitat 
provided. 

• STANDARD D-PLUS: In addition to satisfying one or more of the standards above, the 
facility has deployed an advanced technology, the primary purpose of which is to 
increase downstream passage; or is part of a basin-scale redevelopment strategy; or is 
operating an adaptive management program to regularly evaluate the effectiveness of 
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the measures implemented. The program should include monitoring of the overall 
passage effectiveness and correction of deficiencies in effectiveness.”1 

Substantive Fish Passage Issues 

The South Berwick Project was last relicensed in 1997 for a period of 40 years. GMP has based 
achievement of LIHI fish passage standards on studies conducted incident to the relicensing 
that are now about 20 years old: 

“Observations of river herring using the fish passage facilities were made during two 
years of qualitative studies conducted by the Licensee in 2002 and 2003. [FERC Accession 
Number: 20040405 0022. 
https://elibrary.ferc.gov/eLibrary/filelist?accession_number=20040405-0022.] The 
Licensee’s qualitative observations of fish passage confirmed that river herring ascended 
the fishway during the spring to spawn in the Project impoundment.”2 

This is well beyond the 10-year period within which study data submitted for FERC relicensing is 
considered valid.3 We believe that the standard is reasonable and should apply to LIHI 
certification as well. 

The application also notes:  

“River herring and American eel have been observed to successfully utilize the respective 
passage facilities. According to the NHFGD, American shad are known to be present 
below the Project, but to date have not been observed utilizing the upstream fish 
passage facility because monitoring has been inconsistent through the years.”4 

All fish species historically present must be addressed (introduction to both upstream and 
down stream standards). The information GMP provides is anecdotal and does not constitute a 
reasonable basis for LIHI certification. 

Fish passage for the South Berwick Project was recently addressed in the relicensing of the 
Rollinsford Project, P- 3777: 

“2.0 Modified Prescription for Fishway Terms 

The Service agrees to file a Modified Prescription as set forth Section 1.9 above reflecting 
the following terms. 

 
1 LIHI Handbook 2nd Edition – Revision 2.05, 01/01/2022, pages 8 through 10. 
2 GMP Low Impact Hydropower Institute Certification Application for South Berwick Hydroelectric Project, FERC 
Project NO. 11163 Submitted October 12, 2022, page 22. 
3 American Rivers and Alabama Rivers Alliance v. FERC, No. 16-1195 (D.C. Cir. 2018) (American Rivers III), page 29. 
4 4 GMP Low Impact Hydropower Institute Certification Application for South Berwick Hydroelectric Project, FERC 
Project NO. 11163 Submitted October 12, 2022, page 22. 
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2.1 Initial Requirement to Construct, with Exception for Trap and Truck Operations 

The Licensee shall construct and begin operation of a Denil Fishway at the Rollinsford 
Project, as described in the USFWS June 25, 2020 Preliminary Prescription filed with 
FERC, prior to the fourth full passage season1 after license issuance UNLESS, within two 
years of license issuance, 

GMP has submitted 

A. A request to the Commission for approval of plans to construct facilities 
necessary to support a trap and truck operation from the South Berwick Project. 
This facility shall be substantially as described in the Alternative Fishway 
Prescription filed July 24, 2020 (“Alternative Prescription”), but must be designed 
such that the capacity is adequate, fish are moved within 24 hours of reaching 
the facilities to the extent practicable, fish may pass volitionally into the South 
Berwick Project impoundment when trapping operations for the trap and truck 
program are not in progress, and shall include facilities for counting fish that pass 
through the fishway, whether directly into the impoundment or upstream via 
trap and truck. Such plans shall be approved by the Service during the 
conceptual, 30 percent, and 90 percent design stages, prior to submission to the 
Commission of the 90 percent drawings, with approval not to be unreasonably 
withheld. 

B. For Service approval (with such approval not to be unreasonably withheld), 
and Commission approval as necessary, a draft operations and maintenance plan 
for a trucking operation substantially as described in its Alternative Prescription, 
to begin in the third year after license issuance at the Project. The draft 
operations and maintenance plan should be provided to the Service one year 
before trapping and trucking operations begin, and be revised, as needed, upon 
completion of trap construction, and include: details regarding stocking (i.e., 
GMP will stock over the course of the run), specifically where fish will be released 
into the Rollinsford Project, and the upstream Lower Great Falls Project (FERC 
Project No. 4451) and Somersworth Project (FERC Project No. 3820) 
impoundments. It will also include provisions for counting fish using the South 
Berwick Project fishway, with data reported both on a daily basis (real time, daily 
counts) and annually (annual count), both total and by destination. 

 

2.2 Contingency if Permission Denied to Begin Trap and Truck from South Berwick 
Project 

If GMP submits a request for approval for construction of the trap and truck operation at 
the South Berwick Project, but the Commission denies the request, the Licensee’s 
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obligation to construct and operate the Denil Fishway at the Project must be fulfilled by 
the fourth full passage season after such denial. 

2.3 Delay of Denil Fishway Construction Obligation During Trap and Truck Operations 

If GMP begins trap and truck operations from the South Berwick Project in the third full 
passage season from Rollinsford Project license issuance, the obligation to have the Denil 
Fishway functional and operational at Rollinsford will be delayed. In 2032, the Licensee 
and GMP will consult with the Service to determine whether continued trap and truck 
operations are appropriate in light of data on the resulting population growth of 
American shad and river herring in the Salmon Falls River over the period of the interim 
trap and truck program, the status of the Somersworth Project dams, and fish passage 
efficiency rates at the South Berwick Project, as well as any other factors relevant at that 
time. If the Licensee, GMP, and the Service agree that continued trap and truck 
operation is appropriate, then the obligation to implement fish passage facilities at the 
Rollinsford Project will be delayed for two more years. The Licensee, GMP, and the 
Service shall meet for further discussion every two years thereafter. GMP may continue 
trap and truck operation as long as GMP and the Service agree, at each successive 
twoyear meeting, that trap and truck continues to be appropriate in light of the data 
and factors relevant at that time. If at any point a determination is made that GMP is to 
discontinue trapping and trucking, or the Service determines, at a two-year meeting, 
that trap and truck operations will no longer provide for shad and/or herring population 
growth at the levels to be expected by volitional passage or better, the Licensee shall 
construct a Denil Fishway, as set forth in the Modified Prescription, and begin operations 
four years after the cessation of the trap and truck operation. GMP will continue trap 
and truck operations until the Denil Fishway is operational. 

If the river herring and shad populations decline, due to factors unrelated to fish passage 
efforts on the Salmon Falls River, to a level that causes the Service to determine that 
further trapping and trucking is unwarranted, the Licensee, GMP and the Service will 
consult to discuss appropriate next steps, including potential discontinuation of the trap 
and truck operation. 

2.4 Meeting Obligation During Duration of Trap and Truck 

The Licensee will meet with the Service and GMP annually to discuss the trap and truck 
operations. This meeting will occur no later than January 31 each year unless the 
Licensee, GMP, and the Service agree on a different date. The purpose of the meeting 
will be to discuss the trap and truck operation results from the previous year, and discuss 
logistics and planning for the upcoming fish passage season. Every two years after 2032, 
the continuation of trap and truck (and therefore the potential delay of volitional fish 
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passage installation at the Rollinsford Project and Lower Great Falls Project) will also be 
discussed.”5 

While recognizing that upstream and down stream fish passage may be provided should this 
complex arrangement come to pass, it makes little sense to certify the project while the 
ongoing method of effecting fish passage is subject to change.  

Conclusion 

Accordingly, TU asks that LIHI withhold LIHI certification to the South Berwick Project until such 
time as fish passage arrangements have become stable and GMP submits current data 
demonstrating that the South Berwick project meets LIHI criteria for upstream and down 
stream fish passage for all fish species known to be historically present, especially river herring, 
American shad and American eels. Only then can effective fish passage and compliance with 
agency recommendations be demonstrated.  

Maine TU Council appreciates the opportunity to comment on this application. 

 

Respectfully, 
 

 
Stephen G. Heinz 
Maine TU Council FERC Coordinator 
 
 
 
 
 
 
 
Reply to: heinz@maine.rr.com 
 
 
 
 
 
 
 

 
5 Town of Rollinsford, Rollinsford Hydroelectric Project, Project No. 3777, Settlement Agreement for Modified 
Prescription for Fishways dated 1/31/21, pages 4 through 6. 



 

 

APPENDIX B – CONSULTATION WITH RESOURCE AGENCIES 
 



From: Hogan, Kenneth J
To: "Nuria Holmes"
Cc: Rosset, Julianne; mfischer@lowimpacthydro.org
Subject: RE: [EXTERNAL] South Berwick LIHI Application questions
Date: Wednesday, January 25, 2023 3:00:34 PM

Hi Nuria,
 
Unfortunately, Julianne’s confidence in my capability to answer your questions is significantly
overstated.  I will provide you with what I can, but I must caveat my answers first, by informing you
that the U.S. Fish and Wildlife Service, Northeast Region is significantly under staffed and unable to
address most of its FERC relicensing workload at this time.  Similarly, in many cases, we are unable to
conduct project reviews or comment on LIHI Certification Applications.  As is the case with the South
Berwick Project.  With that caveat in place, I address your questions to the best of my ability as
follows:
 
What is your sense of the upstream/downstream fish passage currently taking place at South
Berwick?
Downstream and Upstream fish passage is taking place at the Project.  I have no knowledge on the
adequacy or efficiency of the fish passage facilities at the Project.  You may consider inquiring with
Michael Dionne (Michael.A.Dionne@wildlife.nh.gov) or Cheri Patterson
(Cheri.A.Patterson@wildlife.nh.gov) for more information.
 
Are you aware of any issues related to fish passage based on your expertise?
I am not aware of circumstances; but I have never looked for any issues or evaluated fish passage at
the Project; and I have never been to the Project.  I suggest you inquire with New Hampshire Fish
and Game Department.
 
In general, do you feel the licensee (GMP) has been a good environmental steward (in terms of fish
passage)?
In general I think GMP who owns multiple projects throughout New England has demonstrated an
interest in being a good environmental steward and that level of interest varies from project to
project.  I am unable to speak to GMP’s environmental stewardship at the South Berwick Project.
 
Has there been any on-going consultation since the study reports came out in 2007?
Aside from Settlement discussions with GMP on the upstream Rollinsford Project (P-3777) and
Lower Great Falls Project (P-4451) and their potential implications to the South Berwick Project, I am
not aware of any on-going consultation since the 2007 study reports.
 
I hope you are doing well and enjoying your new position with SWCA.
 
Ken
 
 
Kenneth Hogan || Hydropower Program Coordinator || Northeast Region
U.S. Fish & Wildlife Service || New England Field Office
70 Commercial Street, Suite 300

mailto:kenneth_hogan@fws.gov
mailto:nuria.holmes17@gmail.com
mailto:julianne_rosset@fws.gov
mailto:mfischer@lowimpacthydro.org
mailto:Michael.A.Dionne@wildlife.nh.gov
mailto:Cheri.A.Patterson@wildlife.nh.gov


Concord, New Hampshire 03301
(603) 682-5694
Kenneth_Hogan@fws.gov | fws.gov/newengland/FERC/
 
 
 
 

From: mfischer@lowimpacthydro.org <mfischer@lowimpacthydro.org> 
Sent: Wednesday, January 25, 2023 2:25 PM
To: Rosset, Julianne <julianne_rosset@fws.gov>; 'Nuria Holmes' <nuria.holmes17@gmail.com>
Cc: Hogan, Kenneth J <kenneth_hogan@fws.gov>
Subject: RE: [EXTERNAL] South Berwick LIHI Application questions
 
Sorry Julianne – that was my mistake.  Thank you for correcting it.
Maryalice
 

From: Rosset, Julianne <julianne_rosset@fws.gov> 
Sent: Wednesday, January 25, 2023 2:24 PM
To: Nuria Holmes <nuria.holmes17@gmail.com>
Cc: mfischer@lowimpacthydro.org; Hogan, Kenneth J <kenneth_hogan@fws.gov>
Subject: Re: [EXTERNAL] South Berwick LIHI Application questions
 
Hi Nuria,
 
Thanks so much for your email.
 
Ken Hogan (Cc'd) is the USFWS lead for the South Berwick project and will be able to answer your
questions.
 
Please don't hesitate to contact me if you need anything additional.
 
Kind regards,
Julianne
 
Julianne Rosset (she/her)

Hydropower Coordinator | Maine Field Office  

United States Fish and Wildlife Service

306 Hatchery Road, East Orland, ME 04431

207-298-3080 | julianne_rosset@fws.gov

fws.gov/office/maine-ecological-services|facebook.com/usfwsnortheast/

mailto:Kenneth_Hogan@fws.gov
https://www.fws.gov/newengland/FERC/index.html
mailto:julianne_rosset@fws.gov
mailto:nuria.holmes17@gmail.com
mailto:mfischer@lowimpacthydro.org
mailto:kenneth_hogan@fws.gov
mailto:julianne_rosset@fws.gov
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.fws.gov%2Foffice%2Fmaine-ecological-services&data=05%7C01%7Ckenneth_hogan%40fws.gov%7C3eb88d34160f4d3407d608daff09e44d%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C638102715207396572%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=%2BFz32UK4s0%2BTGXlsnDlqBCKibHg7PWyEHReO1JyyHyo%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.facebook.com%2Fusfwsnortheast%2F&data=05%7C01%7Ckenneth_hogan%40fws.gov%7C3eb88d34160f4d3407d608daff09e44d%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C638102715207396572%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=ObeJWewvwoohF0X5YP%2FFIlKpHa5z9t%2F6RXCmmmnWrIU%3D&reserved=0


From: Nuria Holmes <nuria.holmes17@gmail.com>
Sent: Tuesday, January 24, 2023 10:11 PM
To: Rosset, Julianne <julianne_rosset@fws.gov>
Cc: mfischer@lowimpacthydro.org <mfischer@lowimpacthydro.org>
Subject: [EXTERNAL] South Berwick LIHI Application questions
 

 

 This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.  

 

Hi Julianne,
 
My name is Nuria Holmes and I am working on the LIHI certification review for the South Berwick
Project. My understanding is you are the appropriate agency representative to field my questions as
I review portions of the application that cover upstream and downstream fish passage. I can see in
my review that Green Mountain Power (GMP) did several upstream/downstream fish passage
studies between 2004 and 2007 which included agency consultation. 
 
My question for you is, what is your sense of the upstream/downstream fish passage currently
taking place at South Berwick? Are you aware of any issues related to fish passage based on your
expertise? In general, do you feel the licensee (GMP) has been a good environmental steward (in
terms of fish passage)? Has there been any on-going consultation since the study reports came out
in 2007? 
 
Thank you, and please let me know if you think a call is worthwhile. I look forward to hearing back.
 
Nuria Holmes

mailto:nuria.holmes17@gmail.com
mailto:julianne_rosset@fws.gov
mailto:mfischer@lowimpacthydro.org
mailto:mfischer@lowimpacthydro.org


From: William McDavitt - NOAA Affiliate
To: Nuria Holmes
Cc: mfischer@lowimpacthydro.org; Christopher Boelke - NOAA Federal
Subject: Re: South Berwick LIHI Application questions
Date: Tuesday, January 31, 2023 9:14:24 AM
Attachments: 20070525-5030 Consolidated Hydro Upstream Fish Passage Report.pdf

20070904-0016 FERC to licensee comments on upstream passage report.pdf

Hi Nuria,
I'm attaching the 2006 upstream fish passage study (filed on the FERC e-library in the spring
of 2007) and FERC's response to the licensee on this filing.

I searched the FERC e-library for P-11163 for filings in the past 5 years. Other than some dam
safety related matters, the docket is silent on anything related to fish passage at South
Berwick.

If this project is going to receive a certificate from the Low Impact Hydropower Institute, it
seems as though the licensee should be able to provide information that the existing fish ladder
and downstream fishway provides safe, timely and effective passage for a suite of migratory
fish. The fish ladder should allow migratory fish to reach historic freshwater spawning habitat
for animals to complete their life cycle and without much delay.  Adult eel and juvenile
clupeids should be able to pass this project on their downstream migration with low levels of
mortality. Both fishways should be functional through a range of flows (flows that are
exceeded 5% to 95% of the time during the passage season).  There should be a fishway
operation and maintenance plan. The licensee should be able to demonstrate that the fishway
is well maintained and that there is a plan to remove large woody debris that might negatively
impact entrance or exit conditions.

You might want to reach out to Byran Sojkowski, a USFWS fish passage engineer in Hadley,
MA, to see if he has visited this site and if he or his agency have any concerns with the
existing fish ladder and downstream fishway.

-Bill

Bill McDavitt
Environmental Specialist
Integrated Statistics, Inc.

Under contract to National Marine Fisheries Service
Greater Atlantic Regional Fisheries Office
55 Great Republic Drive
Gloucester, MA 01930
978-675-2156
William.mcdavitt@noaa.gov

On Mon, Jan 30, 2023 at 1:29 PM Christopher Boelke - NOAA Federal
<christopher.boelke@noaa.gov> wrote:

Hi Nuria - Sorry for the delay in responding.  We were not very active in the South
Berwick project, so unfortunately I cannot comment on the studies or GMP.  I know
that USFWS was engaged and I am cc'ing Bill McDavitt from our office to see if he

mailto:william.mcdavitt@noaa.gov
mailto:nuria.holmes17@gmail.com
mailto:mfischer@lowimpacthydro.org
mailto:christopher.boelke@noaa.gov
https://fws.gov/staff-profile/bryan-sojkowski
mailto:William.mcdavitt@noaa.gov
mailto:christopher.boelke@noaa.gov



CONSOLIDATED HYDRO NEW HAMPSHIRE, INC.
A Subsidiary of Enel North America, Inc.


January 30, 2023


Kimberly D. Bose, Secretary
Federal Energy Regulatory Commission
Dockets Room, Room 1A, East
888 First Street, N.E.
Washington, D.C.  20426


Re: South Berwick Hydroelectric Project (FERC No. 11163-ME);
Fish Passage Monitoring Report


Dear Secretary Bose:


Pursuant to Article 409 of the license for the South Berwick Hydroelectric Project 
(FERC No. 11163-ME), Consolidated Hydro New Hampshire, Inc. (“CHNHI”) hereby 
submits an original and eight copies of the report describing our 2006 quantitative fish 
passage monitoring efforts.  By electronic transmittal on April 23, 2007, we provided the 
report to the resource agencies for comment, and will forward any comments to the Federal 
Energy Regulatory Commission in accordance with the Order Modifying and Approving Fish 
Passage Monitoring Plan.


If you have any questions concerning this report, please do not hesitate to contact 
me at our Andover, MA office, at (978) 681-1900, extension 808, or by e-mail at 
skip.medford@northamerica.enel.it.


Sincerely,


CONSOLIDATED HYDRO NEW HAMPSHIRE, INC.


/s/


Skip Medford
Regulatory Specialist


Enclosures


cc: V. Engel, J. Fulmer, K. Webb, M. Desotelle; CHNHI
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CONSOLIDATED HYDRO NEW HAMPSHIRE, INC. 
ANDOVER, MASSACHUSETTS 


 
SOUTH BERWICK HYDROELECTRIC PROJECT 


FERC NO. 11163-ME 
 


REPORT ON 2006 UPSTREAM FISH PASSAGE STUDY 
 
 


 


1.0 INTRODUCTION 


1.1 Licensing History and Project Facilities 


The South Berwick Hydroelectric Project (Project) (FERC No. 11163-ME) is 


located on the Salmon Falls River at the head of tide in South Berwick, Maine (Figure 1).  


The Project is owned and operated by Consolidated Hydro New Hampshire, Inc. 


(CHNHI), a subsidiary of ENEL North America.  The Project contains three vertical 


Francis turbines with a total hydraulic capacity of 1.2 MW.  Average net head at the site 


is approximately 20 feet, although this varies with tailrace tide stage.  Typical fluctuation 


in the tailrace due to tidal exchange is three to four feet.  The Project’s concrete gravity 


dam creates an impoundment that is approximately 1-mile long with a surface area of 58-


acres.  The operational range of the Project is between 50 and 885 cubic feet per second 


(cfs) and the Project is operated in a run-of-river mode.  The facility was licensed by the 


Federal Energy Regulatory Commission (FERC) on December 9, 1997 for a term of 40 


years.1  


 


In 2001, pursuant to Articles 407 and 408 of the FERC license, CHNHI installed a 


combined upstream Denil fish ladder and downstream bypass to facilitate anadromous 


fish migration through the Project Area.  Targeted species were American shad (Alosa 


sapidissima), alewives (Alosa pseudoharengus), and blueback herring (Alosa aestivalis).  


A separate eel ladder was installed in 2001 to facilitate upstream movement of juvenile 


eels.  All fish passage structures were designed in consultation with the U.S. Fish and 


                                                 
1   81 FERC ¶ 62, 172 
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Wildlife Service (USFWS), New Hampshire Fish and Game Department (NHFGD), and 


Maine Department of Marine Resources (MDMR) and serve as the permanent Project 


upstream and downstream fish passage facilities.   


 


 
Figure 1. Location of the South Berwick Project, Salmon Falls River, South Berwick, 


Maine. 
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1.2 Previous Documentation of Fish Passage at the Project 


Observations of alewives, blueback herring (collectively, “river herring”), and 


American eel using the fish ladder were made during two years of qualitative studies 


conducted by CHNHI in 2002 and 2003.  CHNHI’s qualitative observations of fish 


passage confirmed that adult river herring ascended the fishway during the spring to 


spawn in the Project impoundment.  Juvenile young-of-year alosids were also observed 


exiting the impoundment during the late summer and fall of 2002 and 2003 (CHNHI 


2003 and 2004).  CHNHI’s qualitative observations were consistent with typical 


movement patterns associated with alosids in the region (i.e., adult upstream migration at 


the Project typically begins in mid-May and extends through mid-June, while juvenile 


downstream migration occurs between mid-July and mid-October).  Juvenile American 


eel have also been observed moving upstream through the Project’s installed eel ladder 


and fish ladder and into the impoundment from late spring to early fall. 


 


In accordance with Article 409 of the Project’s license, CHNHI undertook 


quantitative studies in 2004 to demonstrate the effectiveness of the installed Denil fish 


ladder at passing targeted fish species.  In consultation with the resource agencies, a 


Radio Frequency Identification (RFID2) study was designed and implemented to assess 


the effectiveness of the ladder at passing river herring upstream.  The results of the 2004 


study indicated that 86 percent of those fish finding the ladder entrance successfully 


passed through the fishway and into the impoundment.  However, because there was a 


relatively low total return of tagged fish (31 percent), the resource agencies 


recommended an additional year of quantitative studies (see Agency Comments, 


Attachment A).  The resource agencies also recommended that CHNHI adjust the 2004 


study design by implementing the following measures: 


• tag fish within one week of first observing them in the tailwater or 


fishway; 


• spread out release of fish over the time of day and tidal stage; 


                                                 
2  RFID - Radio Frequency Identification; analogous to Passive Integrated Transponder (PIT) tag technology 


 
 


- 3 - 


Document Accession #: 20070525-5030      Filed Date: 05/25/2007







 


• increase the number of releases (with fewer fish per release if necessary) 


and decrease the time interval between releases (e.g., one 50-fish release 


per day for seven consecutive days); 


• install antennas at the ladder entrance, as this is the primary area of 


concern; 


• actively observe the tailrace, tailwater, and fishway entrance areas during 


daylight hours (8:00 a.m. to 8:00 p.m.); 


• document whether turbine operations or other factors may affect migrant 


behavior (i.e., increase or decrease attraction to the ladder entrance as 


indicated by detections at the antenna).   


 


For additional information on the 2004 upstream fish passage study, the final 


report from that evaluation is appended as Attachment B. 


 


1.3 Objectives of the 2006 Upstream Fish Passage Study 


This report describes the 2006 Upstream Fish Passage Study conducted by 


CHNHI in response to agency recommendations for an additional study.  The primary 


objectives of the 2006 Upstream Fish Passage Study were to:  


• document the percentage of tagged adult river herring entering the fish 


ladder entrance; 


• gather additional information pertaining to the timing and duration of the 


river herring run on the Salmon Falls River; 


• assess the environmental and operational conditions associated with 


entrance into the fish ladder; and 


• address and incorporate comments from the resource agencies received 


after the completion of the 2004 study. 
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2.0 DESCRIPTION OF STUDY AREA 


2.1 Project Area  


2.1.1 Watershed 


The Salmon Falls River drains an area of approximately 235 square miles 


in southwestern Maine and southeastern New Hampshire.  The Project is within 


the coastal plains region of the northeastern United States.  Land use in the 


watershed is rural and forested with small, interspersed villages and towns.  There 


are relatively few ponds and no sizable lakes in the watershed, other than the 


headwater lakes at and upstream of Milton, New Hampshire.  The river drains 


directly into a tidal estuary at the Project tailwater.   


 


2.1.2 Resident Fish Fauna 


The resident fish fauna in the Project area is known to consist of 


warmwater and coldwater resident and migratory species including alewife, 


blueback herring, American shad, American eel, smallmouth bass, largemouth 


bass, chain pickerel, yellow perch, striped bass, and brown trout.  The tailrace is 


heavily fished in the spring when anadromous fish are present. 


 
2.2 Fishway Configuration 


The fish passage facility consists of a standard galvanized steel and concrete 


Denil fish ladder with removable wooden baffles that extend from the tailrace to the 


headpond (Photo Plate 1).  The ladder is approximately 320 feet in total length and 4 feet 


in width.  There are 78 baffles spaced at 30-inch intervals.  To accommodate tidal 


fluctuation and maintain optimal attraction conditions, the ladder is equipped with an 


automatic tailrace-level-tracking entrance gate, which maintains a 6-inch differential 


between the fishway and tailwater, per USFWS recommendations.  A 180-degree turn 


pool occurs approximately 70 feet from the entrance.  Upstream migrating fish enter the 


fishway adjacent to the Project tailrace and ascend through the baffles to a flume at the 


upstream end of the facility.  Fish then exit the ladder into the headpond and continue 
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their spawning migration.  The fish ladder is operated for upstream fish passage from 


April 15 to July 15 annually, although the ladder “start date” is adjusted in consultation 


with NHFGD based on likely river herring presence.  Operational flow for the upstream 


fish ladder is 20 cfs. 


 


Photo Plate 1. Upstream fish ladder at the South Berwick Project, Salmon Falls River, 
South Berwick, Maine. 


 


For downstream migration of alosids in the summer and fall, the facility is re-


configured by removing the baffles and inserting stop logs at the turn pool on the 


northwest side of the powerhouse, which diverts and discharges fishway flow and 


migrating fish directly into the tailwater.  Downstream migrants exiting the headpond are 


initially guided to the bypass entrance by 1-inch clear space trash racks angled 45º to 


flow, which were installed concurrently with the fish passage facilities in 2001 and 2002.  


During spill events, downstream migrants may also move via the spillway.  Operational 


flow for the downstream fish bypass is 20 cfs. 
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3.0 METHODS 


3.1 Fish Collection and Holding 


Test fish were obtained from the migratory population via collection from the 


lower fishway, similar to our approach in 2004.  A temporary screen was installed on a 


wooden baffle just upstream of the 180-degree turn in the fishway (approximately 70-feet 


above the ladder entrance) to corral upstream migrating alosids.  The fishway was 


monitored daily by CHNHI staff.  A field crew was deployed on May 8 to the site 


following reports of migrating alosids congregating in the ladder.  All upstream migrating 


alewife in the fishway were trapped and placed into a temporary fish-holding facility 


consisting of four 150-gallon oval-shaped plastic tubs supplied with pumped (60 gallons / 


minute) ambient river water.  Tank discharge was returned to the river via a standpipe 


and hose system.   


 
3.2 Tagging and Release Procedure  


The study design called for six consecutive releases of six groups of 50 fish, plus 


10 control fish per group, for a total release of 360 fish.  However, upon arrival at the site 


on May 8, only 170 fish were holding in the fishway corner pool.  Therefore, three 


groups of test fish were tagged and released on May 8, 9, and 10 (Table 1).  Intense 


precipitation and severe flooding in the Salmon Falls River basin from May 13 to May 18 


resulted in a complete shutdown of Project facilities and loss of study equipment.  As a 


result, the study was interrupted for approximately ten days until flooding subsided and 


fish ladder operations were restored.  The RFID equipment was tested for functionality 


and re-deployed on May 24.  Alewives were again observed in the fishway corner pool at 


the end of May, and three additional groups of test fish were tagged and released on June 


1 and June 2 (Table 1).   


 


Fish were divided into six test groups and six control groups (Table 1 and Table 


2) pursuant to comments received from the USFWS & NHFGD.  Within the limits of 


availability, fish were tagged and released on consecutive days and in small groups as per 


the recommendation of the resource agencies.  Releases were also made at varying tidal 
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stages and times to assess these possible influences on fish behavior (Table 1).  Tagged 


fish were transferred in batches from on-shore holding tanks to a live-well equipped boat 


and released mid-river approximately 200-300 feet downstream of the fish passage 


entrance.   


 
Table 1. Release schedule for alewives during the 2006 Upstream Fish Passage Study, 


Salmon Falls River, South Berwick, Maine. 
Release 


No. 
Date 


Released 
Time 


Released 
Tidal 
Stage 


No. of Fish 
Tagged 


No. of 
Mortalities 


No. of Fish 
Released 


1 5/8/2006 2030 Incoming 50 0 50 
2 5/9/2006 1400 Outgoing 45 0 45 
3 5/10/2006 0945 Incoming 50 0 50 
4 6/01/2006 2030 Outgoing 50 0 50 
5 6/02/2006 0830 Outgoing 52 8 44 
6 6/02/2006 1500 Incoming 63 4 59 
- - - Total 310 12 298 


 


For each of the six test groups of alewives, a subset of 5 to 15 control fish 


(depending on availability) were tagged concurrently to quantify the effects of collection, 


tagging, and handling (Table 2).  Control fish were held in recovery tanks for a period of 


at least 36 hours to assess the effects of surgeries.  Control fish were observed 


periodically over the recovery period, after which their physical condition and behavior 


(evidence of hemorrhaging, erratic swimming, evidence of infection at the site of tag 


insertion), and the total number of observed mortalities was recorded.  All healthy control 


fish were released into the tailrace to provide supplemental study data.  For each control 


group a surgical mortality coefficient was calculated and subsequently applied to each 


associated test group to predict probable post-release mortality.   


 
Table 2. Release schedule and observed mortality for control fish during 2006 


Upstream Fish Passage Study, Salmon Falls River, South Berwick, Maine. 
Control / 


Release No. 
Date 


Released 
Time 


Released 
No. 


Tagged 
No. of 


Mortalities 
Number 
Released  


Length of 
Recovery  


1 5/10/2006 915 10 1 9 40 hours 
2 5/12/2006 1230 5 0 5 50 hours 
3 5/12/2006 1300 10 0 10 42 hours 
4 6/3/2006 1800 10 1 9 54 hours 
5 6/3/2006 1300 8 1 7 36 hours 
6 6/4/2006 1300 15 5 10 40 hours 
-  - Total 58 8 50 - 
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Adult alosids captured in the fishway were identified to species, measured (total 


length), and implanted with a 23-mm x 3.8-mm RFID tag.  Tags were implanted by 


making a small 5-mm incision into the abdomen of the fish forward of the vent and 


slightly above the ventral line (Photo Plate 2).  Fish were allowed to recover from tag 


implantation for a period of two to four hours prior to release into the tailrace.  The 


procedure was repeated until all tagged test fish were released.  Tagged fish recaptured in 


the fishway were netted and examined to determine if the incision had healed. 


 


 


Photo Plate 2. RFID insertion point for alewives tagged during the 2006 Upstream Fish 
Passage Study, Salmon Falls River, South Berwick, Maine. 


 


 


3.3 RFID Tag Reader and Antenna Set-Up 


Two RFID antenna detection systems were installed and tested on April 6 and 7 in 


advance of the upstream migration period for river herring.  In similar fashion to the 2004 


study, both systems consisted of an in-water antenna sheathed in 0.5-inch diameter PVC 


piping mounted to a Denil baffle (Photo Plate 3).  To concentrate detection effort at the 


fishway entrance as recommended by the resource agencies, the antennas were placed 


approximately 7.5 feet from one another on baffles 1 and 4 near the downstream entrance 
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of the fishway (Figure 2).  Each system operated independently and scanned its 


respective baffle opening for the presence of RFID tagged fish at a rate of 0.1 seconds.  


 
 
 


 


Antenna 2 


Antenna 1 


Photo Plate 3. RFID antenna set-up at the fishway entrance baffles during the 2006 
Upstream Fish Passage Study, South Berwick, Maine.  (Photo taken 
April 7, 2006). 
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Figure 2. Lower portion of Denil fish ladder and location of RFID antenna monitoring 
systems for the 2006 Upstream Fish Passage Study, Salmon Falls River, South 
Berwick, Maine. 
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Each antenna was tested for functionality after installation and before each fish 


release with the use of a pole-mounted RFID tag.  Tags were passed through each 


antenna in both an upstream and downstream direction in a grid-like pattern to assess 


antenna coverage and angle of detection.  One hundred percent coverage at each antenna 


at approximately a 2-foot range was noted.  Additionally, tags were successfully detected 


up to an angle of approximately 70 degrees from flow direction.   


 


Both antennas were wired to single RFID readers and Palm data collection 


devices that detected individual tag numbers, date and time of record, and antenna 


location.  All data logging equipment was located in the Project powerhouse. 


 


3.4 Data Download and Recording Process 


Dataloggers were downloaded during tagging and release procedures from May 8 


to May 10 and from June 1 to June 2 when crews were on site.  After the surgical crew 


departed and all tagged fish had been released back into the river, dataloggers were 


downloaded three times per week.  Towards the end of the study, reduced frequency of 


detections allowed for the data to be downloaded twice weekly.  Data files were 


reviewed, summarized, and archived after each downloading event.  Site-specific 


information pertaining to ambient environmental conditions (water temperature), angling 


pressure, and predator observations was also gathered during each site visit.   


 


3.5 Underwater Camera Observations 


As recommended by the resource agencies, an underwater camera was used to 


observe fish in the fishway entrance and in the 180-degree corner pool.  On two 


occasions (June 1 and June 16), camera observations were made for a period of 0.75 to 


1.0 hours to gather information pertaining to the presence of piscivorous fish, fish species 


composition, and relative abundance, as well as to document the movement of herring 


into the entrance and up through the fishway.  Specific camera observation points were 


located: 


• approximately 1 foot downstream of the fishway’s entry gate; 
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• approximately 1 foot inside the fishway’s entry gate; 


• at the first fishway bend downstream of Baffle 1; 


• at the 180-degree corner pool located approximately 70 feet upstream of 


the entrance. 


 


3.6 Study Termination 


The RFID monitoring system was operated until upstream migration ended (based 


on the absence of herring in the fishway).  The last detected fish at either antenna 


occurred on June 27.  The study was terminated on July 6, eight weeks after the first three 


tagging and release events occurred.  All equipment was removed from the South 


Berwick Project approximately ten days in advance of conversion of the ladder for 


downstream passage. 
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4.0 RESULTS 


4.1 Environmental Conditions 


A total of 12.87 inches of rain fell in South Berwick during the May 15 “Mother’s 


Day Flood” event (NWS, personal communication, September 6, 2006).  Two to five 


inches of rain fell on consecutive days from May 13 to May 15, with the heaviest 


accumulation occurring on May 14 (5.2 inches).  This precipitation event caused 


complete shut down of Project facilities, intense flooding, submergence of the fishway, 


and loss of RFID equipment (Photo Plate 4 and Photo Plate 5).  As a result, three of the 


scheduled fish releases were delayed until Project operation and conditions at the site had 


returned to normal.  Additionally, monitoring of the three groups of fish released prior to 


the flooding event was interrupted for approximately ten days.  The RFID antenna 


systems were tested for functionality and re-deployed on May 24 once operation 


resumed.  


 


Photo Plate 4. High water conditions at the South Berwick Project, mid-May 2006, 
Salmon Falls River, South Berwick, Maine.  Upstream portion of fishway 
is in foreground. 
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Fishway entrance 


 
Photo Plate 5. High water conditions during mid-May flooding at the South Berwick 


Project, Salmon Falls River, South Berwick, Maine.  Lower portion and 
entrance of upstream fish passage structure is completely submerged. 


 
 


River discharge information for the study period (May 8 – July 6) was obtained 


from the New Hampshire Department of Environmental Service stream gaging station 


(formerly USGS gaging station # 01072000) located on the Salmon Falls River below the 


Milton Three Ponds Dam in eastern New Hampshire.  The Milton Dam is approximately 


18 river miles upstream of the South Berwick Project.  Because the South Berwick 


Project encompasses a larger drainage area, discharge at the site was estimated by 


multiplying reported discharge at the Milton gage by the ratio of their respective drainage 


areas, a factor of 2.153.  Based on this extrapolation, daily average flow in the Salmon 


Falls River at the Project during the study period ranged from 183 cfs (July 6) to 10,019 


cfs (May 15) (Figure 3).  Average daily discharge at the site during the entire study 


                                                 
3  The drainage area above the NHDES gage at Milton is approximately is 109 square miles while the drainage area 


above the South Berwick Project is 235 square miles.   
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period was 1,241 cfs.  Average daily discharge during actual operation of the RFID 


monitoring system (i.e., excluding downtime associated with high river flow) was 678 


cfs. 


 


Water temperature ranged from 55oF on May 10 to 73oF on June 23 (Figure 4).  Hot 


weather in late May and early June resulted in water temperatures that approached 72oF 


for several days around the time that Groups 4 – 6 were released (June 1 and June 2).  


Water temperature then decreased to 59oF on June 9 and became elevated again as 


summer approached (Figure 4).   


 
Figure 3. Average daily discharge at the South Berwick Project during the 2006 


Upstream Fish Passage Study, South Berwick, Maine (data prorated from 
Milton NHDES gage by a factor of 2.15). 
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Figure 4.  Water Temperature (F) at the South Berwick Project during the 2006 


Upstream Fish Passage Study, South Berwick, Maine. 
 
 


4.2 Upstream Passage Detection 


A total of 368 control and test alewives were tagged in this study.  Of this total, 


348 fish (298 test fish and 50 control) were released into the tailwater area.  All other fish 


(8 test and 12 control) died prior to release.  Of the 298 test fish released, test groups 1 


and 2 experienced the highest detection rates (52 to 56%) at the fishway entrance (Table 


3).  The majority of all detections (n=67 or 84%) were of fish from groups 1 – 3, released 


between May 8 and May 10.  RFID detection was much lower for the three June releases.  


Detection averaged 46 percent for Groups 1 - 3 and 8 percent for Groups 4 – 6 (Table 3).   
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Table 3. Number and percentage of alewives (test fish) detected during the 2006 
Upstream Fish Passage Study, Salmon Falls River, South Berwick, Maine. 


 


Release / Group 
# 


Date of 
Release 


No. of Test Fish 
Released 


Total No. of Test 
Fish Detected  


Percent of Test 
Fish Detected 
Per Release 


1 05/08/06 50 26 52% 
2 05/09/06 45 25 56% 
3 05/10/06 50 16 32% 


Sub-Total  145 67 46% (average) 
4 06/01/06 50 4 8% 
5 06/02/06 44 5 11% 
6 06/02/06 59 4 7% 


Sub-Total  153 13 8% (average) 
Total Released 298    


 


Of the 50 control fish released for supplemental data, detection results were more 


variable, which is not surprising given the small sample lots from each group (Table 4).  


Results were highest for the early-release group (0-60%).  Control fish for groups 4, 5, 


and 6 were not detected.   


 


Two additional marked fish were detected in the fishway ladder, one of which 


was identified as a tagged fish from the 2004 Upstream Fish Passage Study.  This fish 


was originally detected on May 15, 2004 at the South Berwick Project ladder.  During the 


2006 study, this fish was detected at both antennas moving in an upstream direction.  The 


second fish (tag # LR 0000 0000000070986252) remains unidentifiable as the tag did not 


match the series used for this or the 2004 study.  Several research organizations and 


resource agencies were contacted, but none could positively identify the tag. 


 


Table 4. Number and percentage of control fish detected during the 2006 Upstream 
Fish Passage Study, Salmon Falls River, South Berwick, Maine. 


 


Control / 
Release # 


No. 
Tagged Mortalities 


Number 
Released 


Mortality 
Coefficient 


No. of 
Control Fish 


Detected 


Percent of 
Control Fish 


Detected 
1 10 1 9 0.10 1 11% 
2 5 0 5 0.00 0 0% 
3 10 0 10 0.00 6 60% 
4 10 1 9 0.10 0 0% 
5 8 1 7 0.13 0 0% 
6 15 5 10 0.33 0 0% 


Total Released* 50           
Total Detected 7           
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Of the 89 fish detected at the fishway entrance (test, control, and non-study fish), 


30 (34%) were subsequently re-detected descending the ladder within one to three weeks 


following their release.  Descent was characterized by a sequential series of detections at 


both antennas.  It is assumed that these detections represent post-spawned adult alewives 


exiting the impoundment. 


 


4.2.1 Timing of Movement and Detection 


The majority of alewives from the initial three releases (May 8 – May 10) 


were detected in the fishway on May 26 (n=33, including control fish) and on 


May 29 (n=35, including control fish), several days after floodwaters had 


subsided and the RFID system was re-deployed (Figure 5; Table 5).  Daily 


average flow during this period was approximately 1,028 cfs.  One fish from 


release 1 was detected approximately 21 hours after release on May 9, prior to 


flooding events.  Any tagged alewives that may have passed the system between 


May 13 and May 24 during high water and equipment downtime were not 


detected.  Twelve of the 13 fish detected from the three remaining groups 


(released June 1 – June 2; Groups 4 – 6) were initially detected within two days of 


release.  Average daily flow from June 1 through June 4 was 364 cfs.  The 


remaining fish from the June releases was detected four days after release.  


Average daily flow on June 6 was 841 cfs.  Table 5 provides a breakdown by 


release date of the first detection for each individual fish. 
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Figure 5. Chronology and number of initial detections of tagged alewives (includes 


control fish) at the South Berwick fishway, Salmon Falls River, South Berwick, 
Maine. 


 
 
 
 
Table 5. Dates of initial detection of migrating alewives by release group (includes 


control fish), Salmon Falls River, South Berwick, Maine. 


Date 
Release 


1 
Release 


2 
Release 


3 
Release 


4 
Release 


5 
Release 


6 Other* Total 
Relative 
Percent 


5/9 1 - - - - - - 1 1% 
5/26 11 13 8 - - - 1 33 37% 
5/27 - - 1 - - - - 1 1% 
5/28 - 1 - - - - - 1 1% 
5/29 15 9 11 - - - - 35 39% 
5/30 - - 1 - - - - 1 1% 
6/2 - - 1 2 1 3 - 7 8% 
6/3 - 1 - 1 4 - - 6 7% 
6/6 - - - 1 - - - 1 1% 
6/11 - - - - - 1 - 1 1% 
6/12 - - - - - - 1 1 1% 
6/15 - 1 - - - - - 1 1% 


Total 27 25 22 4 5 4 2 89 100% 
* Two fish not released as part of this study effort were detected by the RFID system entering the South Berwick 
fish ladder. 
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4.2.2 Post-Surgical Mortality  


A calculated mortality coefficient for each control group was computed 


and applied to each test group.  Mortality ranged from zero (release groups 2 and 


3) to 33 percent (group 6).  Post-surgical control group mortality was generally 


highest for the latter groups, which were tagged and released on June 1 and June 2 


(Table 6).   


 


Table 6. Predicted post-surgical mortality of test alewives during the 2006 Upstream 
Fish Passage Study, Salmon Falls River, South Berwick, Maine. 


Control 
No. 


No. 
Tagged 


No. of 
Mortalities 


Mortality 
Coefficient 


No. of Test 
Fish Released 


Predicted Post-
Release Mortality* 


1 10 1 0.10 50 5 
2 5 0 0.00 45 0 
3 10 0 0.00 50 0 
4 10 1 0.10 50 5 
5 8 1 0.13 44 6 
6 15 5 0.33 59 20 


Total 58 8 0.14 298 42 
* (mortality coefficient) X (no. of fish released)  


 


 


With application of the mortality coefficient, overall detection for this 


study effort increased to 31 percent (Table 7).  By applying the mortality 


coefficient to each release, detection increased to 58, 53, and 34 percent for 


groups 1 – 3 (Table 7).   


 


Table 7. Calculated detection rate based on application of mortality factor during the 
2006 Upstream Fish Passage Study, Salmon Falls River, South Berwick, 
Maine. 


 
Release 


1 
Release 


2 
Release 


3 
Release 


4 
Release 


5 
Release 


6 
Total 


^  
Total No. Test Alewives Released 50 45 50 50 44 59 298 
Overall Mortality Coefficient 0.10 0.00 0.00 0.10 0.13 0.33 0.14 
Expected Mortality 5 0 0 5 6 20 42 
Probable No. of Migrants * 45 45 50 45 39 39 256 
Total No. of Test Fish Detected  26 24 17 4 5 4 80 
Detection Efficiency 58% 53% 34% 9% 13% 10% 31% 
* Number released less expected mortality      
^ Calculated based on combination of all groups      
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4.2.3 Alewife Detections Associated with Tidal and Diurnal Cycles 


Approximately 87 percent of all detections were either associated with 


outgoing or low tide (Figure 6).  Approximately 60 percent of all fish were 


detected in the early or late afternoon (Figure 7). 


 


Figure 6. Percentage of fish detected at various tidal stages during the 2006 Upstream 
Fish Passage Study, Salmon Falls River, South Berwick, Maine. 
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Figure 7. Diurnal timing of alewives detected during the 2006 Upstream Fish Passage 


Study, Salmon Falls River, South Berwick, Maine.  
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4.3 Underwater Camera Observations  


Several species of predatory and non-predatory game fishes were observed in the 


fishway and at the fishway entrance during underwater camera observations (Table 8).  


Observations were made on two dates at four locations to document the use of the 


fishway entrance by alewives, alewife predators, and other non-target species.    


 
Table 8. Underwater camera observations made in the South Berwick fishway during 


the 2006 Upstream Fish Passage Study, Salmon Fall River, South Berwick, 
Maine.  


June 1, 2006 


Species Abundance 
Approximate 


Length Location 
Pumpkinseed 1 6 inches outside of fishway entrance 


 
Striped bass 1 20 inches inside fishway entrance, in front of baffle 


1, and outside of fishway entrance 
Alewife approx. 30 12 inches inside fishway entrance, in front of baffle 


1, outside of fishway entrance, and in 
180-degree fishway corner pool 


Largemouth bass 2 18 inches outside of fishway entrance 
 


June 16, 2006 
Striped bass 5 14 - 20 inches inside fishway, in front of baffle 1, and 


outside of fishway entrance 
Alewife 8 - 10 12 inches in front of baffle 1, @180-degree fishway 


corner pool, and outside of fishway 
entrance 


Largemouth bass 2 18 inches outside of fishway entrance 
 


 


 


4.4 Observations of Angling and Predator Pressure during the 2006 Upstream Fish 


Passage Study  


Angling pressure is consistently heavy in the project area during the spring as it 


provides a fishery with opportunities to catch numerous species of game fish (Table 9).  


Alewives, striped bass, American shad, brown trout, largemouth bass, and common 


centrarchids were actively fished in the tailrace during study implementation (Table 9).  It 


was apparent through interviews and observations of anglers that adult upstream 


migrating alewives are regularly sought after for use as bait for larger predatory fish (e.g., 


striped bass).  Although anglers were asked to report evidence of surgical incisions to 
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CHNHI staff, no reports were received.  In addition to predatory fish, several piscivorous 


bird species including osprey, cormorants, and bald eagles were regularly noted around 


the Project throughout the study period (Table 9).  Double-crested cormorants actively 


fish tailrace waters and were observed consuming adult alewives during the study period.  


All of these factors may have adversely affected upstream fish passage detection success 


at the site.   
 


Table 9. Summary of observations of predator and angler activity in the tailwater area 
during the 2006 Upstream Fish Passage Study, Salmon Falls River, South 
Berwick, Maine. 


Date Field notes from Project tailrace 
May 9, 2006 2 anglers; reporting striped bass, alewife, and American shad.  


Two osprey and one cormorant present.   
May 25, 2006 5 anglers; reporting good alewife run, and presence of striped bass.  


Cormorants present.  
May 26, 2006 3 anglers; fishing is reported as slow.  No predatory birds sighted. 
May 30, 2006 2 anglers; striped bass and herring being angled successfully from 


in good numbers.  Observations of many herring surfacing. 
June 1, 2006 6 anglers; striped bass fished actively. 
June 2, 2006 12 anglers; striped bass and shad reported; anglers actively using 


alewife for bait, several alewife carcasses on shore (no incisions 
evident).  Bald eagle observed in overhanging branches. 


June 3, 2006 4 anglers; fishing is reported as slow; gulls, blue heron, and 
cormorants were active in tailrace. 


June 4, 2006 3 anglers; catching herring, fishing is slow. Herring observed 
using fishway (approximately 20). 


June 7, 2006 0 anglers present; several hundred herring observed at base of 
dam, and throughout tailrace, herring observed in fishway entrance 
and first corner pool. 


June 9, 2006 1 angler; no herring or predatory fish reported, high water and spill 
over the dam occurring. 


June 12, 2006 7 anglers; big striped bass (> 40”) being angled successfully from 
tailrace, herring present in abundance throughout tailrace, fishway, 
and first corner pool.  Dam was not spilling. 


June 14, 2006 4 anglers; hundreds of herring observed in tailrace and numerous 
herring observed in fishway and first corner pool.  Dam was not 
spilling. 


June 16, 2006 6 anglers. 
June 19, 2006 1 angler; no visible signs of herring in fishway. 
June 23, 2006 5 anglers; stripers being captured and a few herring, no visible 


signs of herring in tailrace. 
June 27, 2006 4 anglers; observations of striped bass caught with live herring as 


bait. 
June 30, 2006 1 angler; fishing slow, but reports of alewives in tailrace. 
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4.5 Station Operation  


Operational data were compared to the chronology of fish detections to identify 


whether Project operations influenced attraction of alewives to the fishway entrance 


(Figure 8).  Most fish detections (76 percent; see Table 6) occurred on only two days 


(May 26 and May 29) after the flood receded.  Therefore, it is not possible to 


conclusively assess whether or how project operation may affect upstream migration.  


During the study period station operation ranged from approximately zero (briefly during 


the flood) to 885 cfs (full capacity).  Most alewife detections occurred on two dates, 


during which time station flow ranged from approximately 550 to 900 cfs (Figure 8 & 


Table 10).  All units were operational on May 26; unit 1 was not operational on May 29. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 
 


Figure 8. Relationship between project operations (cfs) and the chronology and 
abundance of fish detected during the 2006 Upstream Fish Passage Study, 
Salmon Falls River, South Berwick, Maine. 
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Table 10. Average daily flow (cfs) for individual units and the number of fish detected at 
the South Berwick Project during the 2006 Upstream Fish Passage Study, 
Salmon Falls River, South Berwick, Maine.  (Highlighted area denotes period 
of time during which RFID system was not operational due to high river 
flows).   
 


Date 


Unit 1 (cfs; 
Daily 


Average) 


Unit 2 (cfs; 
Daily 


Average) 


Unit 3 (cfs; 
Daily 


Average) 


River 
Flow 
(cfs) 


No. of 
Fish 


Detected 
5/8/2006 0 98 250 353 0 
5/9/2006 0 0 244 303 1 
5/10/2006 0 74 239 314 0 
5/11/2006 0 295 230 290 0 
5/12/2006 0 295 227 310 0 
5/13/2006 98 295 213 841 0 
5/14/2006 234 221 210 7611* 0 
5/15/2006 0 0 199 10019* 0 
5/16/2006 0 0 207 8105* 0 
5/17/2006 0 0 262 5676* 0 
5/18/2006 0 295 295 NG 0 
5/19/2006 295 295 282 1213* 0 
5/20/2006 295 295 259 1677* 0 
5/21/2006 295 295 255 1677* 0 
5/22/2006 295 295 220 1613* 0 
5/23/2006 295 295 208 1531* 0 
5/24/2006 295 295 212 1322* 0 
5/25/2006 295 295 295 1146* 0 
5/26/2006 295 295 276 1021* 33 
5/27/2006 295 295 294 1011* 1 
5/28/2006 295 295 231 987* 1 
5/29/2006 0 295 234 974* 35 
5/30/2006 0 295 226 929* 1 
5/31/2006 0 295 259 340 0 
6/1/2006 0 0 262 213 0 
6/2/2006 0 0 250 224 7 
6/3/2006 0 0 246 280 6 
6/4/2006 270 295 252 740 0 
6/5/2006 295 295 285 832 0 
6/6/2006 295 295 257 841 1 
6/7/2006 295 295 0 686 0 
6/8/2006 295 295 0 963* 0 
6/9/2006 283 283 0 1501* 0 
6/10/2006 295 295 273 1677* 0 
6/11/2006 295 295 242 1548* 1 
6/12/2006 295 295 295 1071* 1 
6/13/2006 295 295 295 1021* 0 
6/14/2006 98 295 294 632 0 
6/15/2006 0 295 295 800 1 
* Flow data not recorded on May 18, 2006    
^ RFID system not monitoring due to high flows at site   
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5.0 DISCUSSION 


Heavy rain in May and related flooding interrupted the 2006 study by affecting scheduled 


tag and release efforts, altering or interrupting project operations, and by delaying overall fish 


movement in the project area.  This experience was consistent with other fish passage sites 


throughout Northern New England during the same time period, where upstream passage of river 


herring was also diminished due to hydraulic conditions related to flooding and abnormally 


protracted high water (G. Wippelhauser, Maine DMR, personal communication, September 


2006). 


 


According to the MDMR’s assessment of 2006 upstream fish passage on the Kennebec 


River “several factors resulted in poor upstream fish passage for alewife, blueback herring, and 


American shad in 2006.  In mid-May, freshwater discharge started to increase and water 


temperature hovered at a chilly 15ºC (59ºF) just as the alewife run was starting to increase.  


Spill over the length of the Ft. Halifax Dam served to draw alewives away from the fish pump, 


and make it less efficient at capturing them.  River discharge finally started to decrease around 


Memorial Day.  Kennebec River discharge started to increase again at the beginning of June 


when blueback herring and American shad would normally be starting to migrate.  All three fish 


lifts ceased operations on June 9 and remained offline until June 16-19 due to extremely high 


flows, which set new maximum discharge records for both the Kennebec and the Sebasticook.  As 


of June 22, flows remain well above the median.  Other large river systems in Maine (Penobscot, 


Saco, Androscoggin) and Massachusetts (Merrimack) have reported poor fish passage due to 


high flows” (MDMR, 2006). 


 


During the mid-May flood, the maximum daily average flow at the South Berwick 


Project was approximately 10,000 cfs (May 15).  Although flooding interrupted the study, our 


data indicate that the upstream river herring migration was delayed, and then resumed after 


floods receded.  The majority of the fish from the three pre-flood release groups were detected 


12 days after the Salmon Falls River discharge had subsided to approximately 975 cfs, and the 


RFID system had been re-deployed.  The majority (80 percent) of detections occurred on two 


dates from May 26 to May 29.  Average daily flow during that period (May 25 – May 29) was 
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1,028 cfs.  Most detected fish entered the fishway in the afternoon during outgoing tides.  This 


trend was also observed in the 2004 study (CHNHI, Inc., 2005).   


 


Results from the first three releases (May 8 to May 10) were the most conclusive, with 


detection ranging from 32 to 56 percent of released fish.  However, detection of these groups was 


affected by flooding which delayed passage and exposed test fish to protracted predation and 


dislocation, and interrupted RFID monitoring for 12 days (May 13 to 24).  Detection was lower 


for the remaining three late releases (June 1 and June 2), ranging from 7 to 11 percent.   


The reduction in detected fish associated with the post-flood releases was likely a combined 


result of cumulative behavioral changes associated with high water temperatures (USFWS 1983, 


Kissel 1974), increased handling mortality4, post-tagging behavioral changes5, predation, and 


increased angling pressure.  For example, Kissel (1974) reported that alewife migration ceased 


about one week after ambient water temperature reached 15 to 19oC.  River temperature began to 


reach this threshold on May 30, 2006 (see Figure 5).  A similar declining trend in migration was 


also observed in 2004, when detection efficiencies of 59%, 18%, and 18% were noted in 


respective fish releases.  Since this effect (highest percentage of upstream passage early in the 


run, declining later) has been noted in two non-consecutive years with varying flow regimes, this 


feature may be a natural migration tendency for this species, rather than a function of ladder 


effectiveness.  Factors potentially controlling this effect are numerous, but could include external 


influences that may reduce the inclination to migrate or reduce the number of fish available to 


migrate upstream, such as increasing water temperature, predation, or angling influences. 


 


The heaviest angling pressure commenced on June 1 when as many as 12 anglers were 


observed in the tailrace.  Piscivorous avian predators were observed consistently fishing and 


 
 


                                                 
4 Based on observations of control fish held for 24-48 hours after surgical implantation, handling mortality was 


approximately 14 percent, and ranged as high as 33 percent; handling mortality was highest in latter releases 
(Table 7).  The higher surgical mortality observed in the control groups from the June releases appears to reflect 
higher levels of stress experienced by the fish due to changing environmental conditions, specifically temperature, 
and approach of the end of the spawning season.  It is likely that warm ambient air and water temperature during 
the second surgery and release period (June 1 – June 2) affected post-surgical survival of both control and test 
fish.  Average water temperature during the two days of surgeries (June 1 and June 2) was approximately 22oC, 
while air temperature was approximately 26oC.   


5 American shad, an Alosid species with migratory behavior and strategies similar to river herring, have been noted 
to exhibit extensive “fallback” or abandonment of pre-spawn upstream movement following handling and surgical 
tag insertion (Olney et. al. 2006, Moser et. al. 2000). 


- 28 - 


Document Accession #: 20070525-5030      Filed Date: 05/25/2007







 


dwelling in the tailrace.  Underwater camera deployment, as recommended by NHFGD and 


USFWS, documented large predatory striped bass and largemouth bass in the fishway and at the 


fishway entrance.  The presence of these known alosid predators inside and outside of the fish 


ladder entrance on two days over two weeks apart indicates that the confined ladder entrance 


structure itself is likely a location of increased alewife predation, which has been reported to 


occur at other fishways in the region (CTDEP, 2005).  It is probable that test alewives delayed 


due to flooding conditions were continuously exposed to mortality from these sources for 


extended periods of the study.  However, the study did not quantify the effect of predation and 


angling mortality on test fish. 


 


By correcting overall detection efficiency by the mean holding mortality rate for the 


entire study period, the overall rate of test fish detected increased from 27 to 31 percent (see 


Table 7).  By applying individual group mortality rates to each release, calculated detection rates 


increased to as high as 58 percent for release 1 (see Table 7).   


 


Although project operation varied substantially during the study, ranging from complete 


shutdown to full hydraulic capacity (885 cfs), most tagged fish were detected on only two dates, 


so it is not possible to conclusively correlate varying station flows with upstream passage 


detection rates.  Operational flow on the two days when detections were the greatest (May 26 


and May 29), was variable, with 885 cfs (maximum capacity of the site) on May 26; and a 


combined average flow of 545 cfs for units 2 and 3 on May 29.   


 


Although outside the scope of this study, the RFID antenna system incidentally detected a 


portion of the post-spawning test population descending the fishway.  Although this study was 


not designed to assess downstream passage efficiency of the fishway for post-spawned adults, 


the inherent ability of the RFID system to relate the timing of individual outmigration events to 


the timing of prior upstream passage provides anecdotal information pertaining to the use of the 


fish ladder by post-spawned adult outmigrants.  Of the 89 fish detected at the fishway entrance, 


30 (34%) were subsequently re-detected descending the ladder within one to three weeks 


following their release.  Of these fish, one fish (released on May 9) not previously recorded 


entering the fishway was detected moving in a downstream direction on June 15.  This fish 


passed in a downstream direction without having been detected ascending the ladder.   
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6.0 CONCLUSION 


The proposed study design, which incorporated recommendations from the USFWS and 


NHDFG, was successfully executed, despite extreme high-flow conditions during the study that 


affected project operation and prevented test fish monitoring for over ten days.  In both the 2004 


and 2006 studies, the most conclusive information was derived from fish released during the 


early stage of the migration run.  Conversely, information was less conclusive from those test 


fish released near the end of migration period due to changing environmental conditions.  As in 


the 2004 evaluation, results obtained are regarded as conservative, due to a number of likely 


confounding variables.  Migration delay due to unpredictable and extreme environmental 


conditions, predation, late-season stress, and heavy angling pressure made it difficult to 


quantitatively correlate passage efficiency with station operation in 2006, but delays were 


consistent with those reported at other fish passage facilities throughout the region for similar 


reasons.   


 


Several observations may be drawn from this study: 


• alewives migrating early in the season (May) were hardier and less subject to 


increased handling stress, angling, and predatory mortality associated with late 


season environmental and ecological conditions.  Despite a protracted delay due 


to flooding, over 50% of two groups of May-run fish were subsequently detected 


once monitoring resumed after flooding; 


• fish passage activity appears to be cyclical relative to diurnal and tidal patterns, 


and was consistent in both the 2004 and 2006 study efforts; 


• documentation of post-spawned fish exiting the fishway is evidence that the 


fishway provides pre- and post-spawn access to/from the Salmon Falls Project 


impoundment.  Approximately 34% of all detected upstream migrants were also 


detected moving back downstream via the fishway; 


• the detection of at least one repeat spawning adult from the 2004 study, two 


years’ prior, demonstrates that post-passage escapement and survival occurs and 


results in repeat spawning adults contributing to subsequent spawning; 
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• any effect of station operation and fishway settings was masked by large-scale 


protracted flooding that occurred during the midpoint of the study.  Most alewives 


entered the fishway episodically on two days, when either all three generating 


units or the two units closest to the dam were operating.  Therefore, operation of 


Unit 3, and operation or non-operation of Unit 1 (closest to the ladder entrance) 


does not appear to affect successful ladder identification and entrance by pre-


spawn adult alosids. 


 


Two years of quantitative studies at the South Berwick Project have demonstrated that: 


• the fish ladder is capable of readily attracting (2006 evaluation) and passing (2004 


evaluation) adult alewives, with minimal stress, delay or fallback; 


• although detection rates were variable, the highest observed passage rates 


occurred in May migrants.  In the 2004 study, greater than 50% detection and 


subsequent passage (92% of detected fish) occurred in the earliest release of test 


fish.  In 2006, two of three May releases experienced greater than 50% detections, 


following an extended delay due to flooding.  The flood delay in 2006 may have 


resulted in attrition to study specimens due to displacement and predation, 


although predation also probably affected released test fish in 2004, therefore 


causing passage effectiveness rates to be underestimated in both years; 


• the highest observed detection and passage rates in both study years (>50% 


detection, >90% passage of detected test fish) are consistent with other fishways 


in the region regarded as “successful” at passing alosids such as American shad 


and river herring (FERC, 2004).  Fishway effectiveness results observed in both 


years from early-release test alewives, while conservative, are also noted to be 


“excellent” for shad fishways (Larinier and Travade, 1992), which can reasonably 


be expected to also be applicable to fishways for similar alosid species such as 


river herring;   


• post-spawn alewives locate attraction flow at the upstream end of the ladder to 


return to the estuarine environment;  
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• downstream escapement is sufficient to promote repeat spawning of some adults 


in subsequent years.  
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Dear Mr. Medford: 


This letter is in response to the electronically submitted draft Report on the 2004 Fish 
Passage $tudie~ at the South Berwick Project, located on the Salmon Falls River in South 
Berwick, Maine on April 1, 2005. The Report is required per the Commission's January 6, 2004 
"Order Modifying and Approving Fish Passage Monitoring Plan". Upon staff review of the 
report that summarizes the results of the quantitative studies conducted in 2004 demonstrating 
the effectiveness of the upstream and downstream fish passage facility we have the following 
c o m m e n t s :  


Upstream Fish Passage Assessment- 
The handling and Radio Frequency Identification (RFID) tagging procedure was 


successful as a testing platform to determine the South Berwick fishways efficiency. Of the 332 
alewives that were released below the fishway only 27% (89 fish) actually completely ascended 
the fishway. However, 86% ofthe alewives that were detected entering the fishway did pass into 
the impoundment. The draft report indicates that 81% ascended the fishway. However if the 
number offish that ascended the fishway was 89 and 104 were initially detected the percentage 
is actually slightly higher (86%). This indicates that a large percent o f  fish that enter the fishway 
complete their passage into the upstream impoundment. However, there is a low rate of fsh  
(~31%) actually detecting the entrance of the fishway. As stated in the draft report and depi~,¢ed 
in Figure 6 (see below) the fish can more easily detect the entrance of the fishway at low tide as 
indicated by the first test lot released. The majority also appears to successfully migrate into the 
entrance of the fishway between noon and 6 pro. It would be interesting to see similar graphs in 
the £mal report depicting the test lots released on May 17 and 21. 


Conserving New Hampshire's wildlife and their habitats since 1865. 
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The following two test lots, released May 17 and May 21, where low tides were -7  pm 
and 9 pm, respectively, were not as successful as the first test lot in finding the entrance of  the 
fishway. However, o f  those that did enter the fishway (20 each from the last two test lots) the 
majority (75%) did p ~ s  into the impoundment. 


Of the total number off ish stocked, the percentage o f f s h  that entered the fishway but 
did not pass through to the impoundment was the only consistent number between all three test 
lots (5 fish each test lot). Approximately 4% of  the total released f ~ m  each test lot detected 
entering the fishway did not ascend into the impoundment. 


The draft report indicates three possibilities for the poor ascension rate of  test lots two 
and three: 1) period of  high flows during test period; 2) rising water temperature; and 3) timing 
of  low tide within the diurnal cycle. 


1) The second test lot was released May 17, seven days before the high flow event, and 
as reported 75% of  the fish detected in the fishway (20 fish) had passed upstream 
within five days ofrelease. Also, 57% of  those detected in the ladder from the third 
lot passed upst;eam within the first two days following release on May 21, three days 
before the high flow event. While some of  the third test release may have been 
affected by high water flows, making the entrance into the fishway harder to find, just 
as many entered the fishway as the second test lot (20 fish eoch). That leads us to 
believe that this was not the primary proble~n and other factors may be involved. 
While rising water temperatures can slow a spawning run down this may not have 
been the case with the test lots released in May. As the report indicates, fish would 
be detected at the entrance of  the fishway shortly after release, the majority detected 
at the fishways entrance arrived within five days of  release. The water temperatures 
during the three releases peaked at .-64 ° F between May 16 and May 20 then 
decreased to ~53 ° F on May 25. There was actually a rapid decrease in temperature 
that occun-ed during and after the test phase of  releases which also can lead to the 
slowing of  fish spawning runs. 


2) As mentioned before, the fLrSt test lot was released directly before a low tide in the 
aRernoon. The first test lot offish was the most successful in finding the entrance of  
the fishway. The following two test lots produced the lowest detection at the entrance 
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to the fishway when the tides were higher. This indicates to us that there is a problem 
with the attraction into this fishway. 
Other factors mentioned in the report that may have affected the test lots from 
migrating into the fishway were predation and/or angler pressure. However, Table 3 
in the draft report indicates these sources were relatively constant between May 17 
and June 24. Therefore, they cannot be a determining factor in the fish's difficulty in 
finding the entrance of the  fishway from the second and third test lots. 


Due to the results of  the study showing a high percentage off ish that enter into the 
fishway pass into the impoundment but suggesting there are problems with attraction into the 
entrance of the fishway, we recommend that another year o f  quantitative study be conducted 
similar to the study in 2004. The following should be included in the study: 


• Conduct more releases (less fish to a test lot i f  necessary) over the same time 
period if  not earlier. Release of  fish should be also spread out over the time of  the 
day and at various tidal stages; 


• Initiate the tagging when first fish are seen at the fishway and/or tailwater; 
• Have the RFID arrangement so two antenna's are located at/near the entrance of  


the fishway and one at the exit of  the fishway; 
• Have a video camera and/or observer at the base o f  the fishway observing the 


tailrace, tailwater and fishway entrance areas during periods of  alewife runs and 
various tidal stages. Also, work with the station operator to determine i f  turbine 
operations and the adjustment gate at the entrance can be manipulated to better 
attract fish into the fishway. 


• The report should further detail which units were running, what time of  day, the 
height o f  the entrance gate and tide when fish where detected at the first antenna 
in the fishway. 


Downstream Fish Passage Assessment-  
We agree that it was reasonable m collect young-oF-the-year (YOY) river herring fi'om 


the Northwood Lake emigrants as a test lot for the downstream fish passage efficiency study due 
to an early emigration o f  Salmon Falls River native alosid YOY during a h/gh flow event in 
August, and confirmed by electroshocking in October. 


Even though 36% of  the control fish died over the one-week holding period, we agree 
this may not be a u'ue indicator of the  rate o f  mortality of  the test YOY. While it is true that 
juvenile alosids experience a higher rate o f  mortality fi-om handling than adults they also 
experience mortality due to holding stress, as they are difficult to provide the correct size food at 
this stage. ThereFore, the test YOY that were stocked were not subjected to a limited 
environment as the control lot and may have survived better than the control f sh .  If there is 
fij_rther breakdown of  the mortality (24 hours, 48 hours, etc...) this may be more informative on 
determining the mortality o f  released test fish. 


Besides this observation of  YOY survival, the total of  79 fish recovered (14% of  all 
released test fish) is low. The reason for this low recovery rate ofrelessed YOY is not clear. 
The many factors that may have been involved would include: 


1. Flows high enough to spill over the dam (November 1-November 4). 
However, flows were higher from October 21 - October 28 (Figure 10) when 
most o f  the fish were caught by the downstream passage sampler device 
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(Table 4). Did water spill over the dam during the high water flows in 
October? 


2. Heavy debris in sampler and sampling outage detailed in Table 4. 
3. Predation within the impoundment from piscivorous fishes (as evidenced from 


such fLsh found in the sampler). 
4. Timing ofnatoral emigration (as indicated by the natural population 


emigrating during high flows in August). 
5. It is also possible other factors, presently unknown, were involved. 


While it appears the downstream fish passage facility does pass emigrants the 21% fish 
passage effectiveness value obtained from this study is alarmingly low despite the factors that 
may have contributed outlined above. We cannot conclude this downstream fish passage system 
is effective and thus we recommend another year of  quantitative studies to better assess the true 
efficiency of  the facility as a downstream passage conduit. As such we recommend the 
following specifics: 


1. The downstream passage study should occur earlier in the emigration timing 
(i.e. August or September). This would assure the environmental cues for 
downstream migration are occurring during the sampling period (i.e. higher 
flows, lowering water temperatures, etc...). 


2. A deeper deflector boom to deflect leaf litter and debris in the river system 
from clogging the sampling device. 


3. Mark the test fish due to possibility of  native YOY emigrating at the same 
time. 


4. Use video equipment to monitor emigrant activity at the U'ashracks and 
entrance into downstream passage system. This would clearly indicate any 
problems of  schooling fish detecting the downstream fish passage entrance 
and/or entrained along the trashracks. 


In conclusion, the quantitative studies Enel performed to assess beth upstream and 
downstream fish passage efficiency indicate those fish that did enter the flshway were likely to 
either ascend or descend effectively. However, the study indicates problems with detection of  
the entrance for immigrating river herring and possibly problems with the detection of  the 
downstream emigration pathway. Therefore, we would recommend at least one more year of  
quantitative studies to determine if  further modifications are needed to make this fish passage 
system more effective in passing river herring. It would also be informative to quantitatively 
determine if  American shad are able to ascend and descend this fish passage system since they 
are also present in the Salmon Falls River. 


Thank you for the opportunity to comment on the draft report. If you have any questions 
or require additional information please contact Cheri Patterson at (603)868-1095 or Bill Ingham 
at (603)271-6652. 


Chief Marine Fisheries 
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O United States Department of the Interior 


FISH AND WILDLIFE SERVICE 


New England Field Office 
70 Commercial Street, Suite 300 


Concord, New Hampshire 03301-5087 ORIGINAL 
REF: FERCNo. 11163 


Enel North America, Inc. 


Skip Medford 
End North America, Inc. 
One Tech Driver, Suite 220 
Andover, MA 01810 


Dear Mr. Medford: 


M a ~  2 0 ~  0 


:Zm "13 


o 


This responds to your April 1, 2005 electronic message and accompanying draft Report on 2004 
Fish Passage Studies at the South Berwick Project, located on the Salmon Falls River in South 
Berwick, Maine The report is required by the Federal Energy Regulatory Commission's (FERC) 
January 6, 2004 Order Modifying and Approving Fish Passage Monitoring Plan The report 
summarizes the results of the quantitative studies undertaken in 2004 to demonstrate the 
effectiveness of  the installed structures at passing the target species through the project. We have 
reviewed the report and have the following comments. 


Upstream Passage Evaluation 


Study Protocol 
The upstream evaluation consisted of  collecting adult river herring from the ladder, tagging them 
with RFID transponders, holding the fish until they had recovered, and then releasing them 
approximately 200 ft. downstream of  the ladder entrance. Three separate releases of  I O0-fish test 
lots were made. Control fish were held for 48 hours to evaluate tagging/handling mortality. 


Three antennas were installed within the Denil ladder to detect RFID tagged fish: one at the 
ladder entrance and two near the fishway exit. Fish passing through the antenna had their 
uniquely coded tag recorded by a datalogger. Data from the loggers was downloaded periodically 
throughout the study period. 


Results 
The study ran from May 12 through Jtnle 15. Water temperature during the study ranged from 
52-68 ° F (I 1-20°C). Three test lots of  99, 100, and 102 fish were released on May 12, May 17, 
and May 21, 2004, respectively. No mo/-talhies were observed in the three lots often control fish 
(these fish were subsequently released and became test fish). 
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Tagged fish detected at only one receiver were assumed to have not passed upstream unless they 
were later logged passing a series of  receivers in a downstream direction. Of  those fish detected 
at the entrance receiver, 92%, 75%, and 75% of  fish released on 5/12, 5/17, and 5/21, 
respectively, ascended the ladder. However, of  the total number of tes t  fish released, only 59%, 
18% and 18% &each  test lot actually passed into the impoundment. The highest number off ish  
detections at the ladder entrance consistently coincided with atternoon and low tide events. 


Fish took anywhere from 1 to 19 days from date of release to ascend the fishway, however, 88% 
of detected fish from the first test lot ascended the ladder within three days of release, 75% from 
the second test lot passed into the headpond within five days of release, and 57% from the third 
test lot ascended within the first two days following release. Over 50% of all detected fish 
successfully passed upstream in less than one hour, and 75% of all fish passed successfully 
within two hours Several fish, however, took in excess of nine hours to pass the ladder. 


Adult alewives (presumably post-spawned) were detected descending the ladder within one to 
three weeks following their release. 


Comments 
The results of the study indicate that the tagging and handling procedure was successful in terms 
of fish survival. Also, the efficiency of the fishway itself appears to be high (average of 81% 
effectiveness, based on the number of fish passing upstream relative to those detected at the 
ladder entrance) However, study results suggest that overall effectiveness is low (average of 
31.7%, as measured by the percentage of fish exiting the ladder relative to the total number 
released). 


Enel identifies three factors that may have reduced the conclusiveness of the second and third 
experimental releases (i.e., resulted in fewer fish from the latter two releases attempting 
passage): (1) a period of high flows that made the tailwater area turbulent; (2) rapidly rising 
water temperature that may have caused alewives to lose motivation to migrate upstream; and (3) 
the timing of low tide within the diurnal cycle. 


The high flow event occurred on or after May 24, 2004. The second test lot was released on May 
17, 2004, and, as reported, most fish entered tile fishway within five days of release (or by May 
22), which is prior to the high flow event. Therefore, while it may have contributed to lower 
passage &the third test lot, we do not believe it was a major t'actor for the second test lot. 


Similarly, while water temperature may have increased rapidly a~er June 1, most of the test fish 
would have passed the ladder well before that date. Also, according to Figure 2, even though 
water temperature rose steadily from June 4 on, it appears that by June 13 it was still only I-2°F 
higher than it was at the start ofthe study (i.e., the water temperature conditions under which the 
first test lot offish had relatively high overall passage efficiency). 


Regarding the last factor cited, the highest number of detections occurred with the first release of 
fish. These fish were released on May 12 th and the majority of detections over the next few days 
were recorded during low tide in the afternoon. The report does not provide details on the 
detection times of test fish from the second and third releases. The final report should include 
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this information. However, given that low tide occurs approximately one hour later each day, it 
would appear that by the second release on May 17"', low tide happened near dusk By the third 
release the tide was not low until well after dark. 


If river herring tend to move upstream in the afternoon, detections at the ladder entrance should 
have been relatively consistent among release dates, regardless of  tide stage. The fact that the 
highest number of  detections was recorded during a time when low tide occurred in the afternoon 
indicates that fish were more attracted to the ladder entrance at low tide stage. 


The report raises the possibility that some test fish were lost to predators or anglers. It is likely 
that some test fish were eaten by piscivorous fish and birds or harvested by anglers. However, 
these sources of mortality probably were relatively constant throughout the study period, 
therefore should not have influenced differential passage rates among test releases. 


It would be helpful to include additional information in the final report detailing which units 
were run during the course of  the study, to evaluate whether this may have influenced entrance 
rates. Also, the report should specify at what height the entrance gate was set (e.g., 2-inch 
differential, 6-inch differential, etc.) 


While we believe the experimental design allowed for the collection of  valuable information, the 
study results suggest that there may be problems with attraction at the fishway entrance. If 80% 
of  all fish entering the fishway pass upstream, but only 30% of  migrants find the entrance, 
management goals will not be met. The question of  attraction to the ladder entrance must be 
answered. 


We recommend Enel conduct a follow-up quantitative evaluation similar to the study performed 
in 2004. Following are several recommended modifications we believe will improve the study 
design: 


• begin tagging fish within one week of first observing them in the tailwater or fishway; 
• increase the number of  releases (with fewer fish per release if necessary) and decrease the 


time interval between releases (e.g., one 50-fish release per day for seven consecutive days); 
• at a minimum, install one antenna at the ladder entrance, as this is the area of  primary 


concern; 
• during daylight hours (8am to 8pro) for the duration of the study, have someone actively 


observe the tailrace, tailwatcr, and fishway entrance areas. The researcher should work with 
the station operator to determine whether turbine operations and/or entrance gate settings 
affect migrant behavior (i.e., increase or decrease attraction to the ladder entrance as 
indicated by detections at the antenna). 


Downstream Passage Evaluation 


Study Protocol 
Juvenile alewives derived from Nonhwood Lake, New Hampshire were brought to the project on 
October 21, 2004. Test fish were released into the headpond approximately 0.4 mile upstream 
from the study site on October 21 and 22, 2004. Test fish were not marked because observations 
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indicated that all native juvenile Alosids migrated from the project during two high flow periods 
in August and electroshocking had confirmed that no native alewife were present in the 
hcadpond immediately prior to the start of the study 


Control fish (n=83) were kept on-site for the first week of  the study Io document potential 
handling mortality. At the end of  one week all live control fish were released as test fish. 


A bypass sampler was installed within the Dcnil ladder. For the first three days after fish release, 
the sampler was tended at least twice daily (and more frequently during periods of  heavy debris 
load). After three days, the sampler was tended at approximately one-day intervals until the study 
concluded. 


Rcml s 
The study commenced on October 21 and concluded on November 4, 2004. Water temperature 
during the study period declined from I I ° to 8.5°C (52-47°F) and river flow declined from 550 
cfs to 200 cfs. 


A total of  53 control fish were alive at the end of  the 7-day holding period, giving a 36% 
mortality rate. Of the 5g0 juvenile alewives released into the impoundment, 79 test fish 04%)  
were recovered in the sampler. Adjusting for handling mortality, the bypass effectiveness was 
deemed to be 21%. Enel believes this estimate likely is conservative, given the possibility that 
some test fish were lost to predation or may have passed the project via spill over the dam. 


Most fish (65%) were collected within three days of release The majority of fish passed on two 
days, October 23 (42%) and November I (23%). Qualitatively, alewives were usually observed 
passing downstream during late afternoon or early evening. Alewives recovered in the sampler 
appeared whole and intact. Test fish recovered alive were released into the lower bypass for 
delivery to the tailrace. 


Comments 
According to Enel, observations indicated that all native juvenile Alosids migrated from the 
project during two high flow periods in August. In addition, no young-of-year alewives were 
collected from the impoundment during electroshock sampling immediately prior to the initiation 
of  the study. Given this information, we agree that it was reasonable for Enel to use unmarked 
fish from another waterbody as test subjects. 


Enel cites holding mortality as a potential contributing factor in the study. Although 36% of 
control fish died over the one-week holding period, it is unclear whether the test population 
experienced this same level of  mortality. It is reasonable to attribute mortality that occurred 
within the first 48-72 hrs. to handling. However, any additional mortality beyond that period of  
time may have been due to holding stress (rather than handling stress). 


The report states that 77% of recovered fish passed downstream over the first five days following 
release. However, according to Table 4, 77% of  the catch did not get recovered until October 
3 ]=, which was ten days after release. Regardless of  this, the overall number of  collected fish 
was low relative to the number released 
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The reasons for the low collection efficiency are unclear, although the lack of  emigration- 
inducing environmental cues (i.e., high flow, dropping temperature) during the study likely was a 
contributing factor. Also, some fish likely did pass over the dam during those periods of  spill at 
the end of  the study when river temperature was falling. Due to the protracted migration, some 
test fish probably were lost to predation within the impoundment, although the cool water 
temperatures may have mitigated this impact somewhat. 


As with the results of the upstream passaae assessment, we are disappointed with the results o f  
the downstream passage study. We realize that fish behavior and environmental factors are 
beyond the control of Enel; however, we cannot conclude that the fishway is effective given a 
collection rate of  21%, regardless of  the number of  potentially valid mitigating factors. 


While the study design has merit, we believe several modifications would improve the chances 
of  migrants moving through the project faster. First, we recommend that the downstream study 
occur earlier in the passage season, preferably in September. An earlier study wou~d increase the 
chances of  having a high flow event to cue migrant movement while river temperatures are 
above the 10°C threshold. Also, initiating the study prior to leaf-drop would decrease the amount 
of  debris that would collect in the sampler. Because the native population may not have migrated 
from the system, it might be necessary to mark the test fish in order to differentiate between 
populations. 


Second, we strongly suggest that the study protocol include the use of a video camera to monitor 
migrant activity at the trashracks While we would not expect Enel to be required to confirm the 
fate o f  all missing test fish, at a minimum the study should document how many fish use the 
bypass relative to how many are entrained at the trashracks. Another way to get at this 
information would be for Enel to continuously monitor the native population (via video and 
bypass sampler) during outmigration 


In conclusion, we reiterate our appreciation for Enel's attempt at conducting rigorous 
quantitative analyses of  upstream and downstream fishway effectiveness. There is a paucity o f  
such studies at FERC projects, especially for shad and river herring. Regrettably, the study 
results lead us to conclude that a second year ofquanthative evaluation is needed. 


Thank you for the opportunity to comment on the draft report. I f  you have any questions or 
require further information regarding this letter, please contact Melissa Grader o f  this office at 
(413) 548-9138, extension 18. 


Sincerely yours, 


William J. Neidermyer 
Assistant Supervisor, Federal Activities 
New England Field Office 
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1.0 


                                                


INTRODUCTION 


The South Berwick Hydroelectric Project (Project) (FERC No. 11163-ME) is located at 


the head of tide on the Salmon Falls River in South Berwick, Maine and is owned and operated 


by Consolidated Hydro New Hampshire, Inc. (CHNHI).  The Project houses three vertically 


oriented Francis turbines with a total capacity of 1.20 MW at an average net head of 


approximately 20’, which varies with impoundment elevation and tidal stage (typically 3-4’ 


fluctuation) in the tailrace.  The facility operates in a run-of-river mode and was licensed by the 


Federal Energy Regulatory Commission (FERC) on December 9, 1997.1 


 


Pursuant to Articles 407 and 408 of the license, CHNHI installed a combined upstream 


Denil fish ladder and downstream bypass facility and separate eel ladder to facilitate diadromous 


fish migration through the project area.  The target design species for the upstream passage 


facilities were American shad (Alosa sapidissima), alewives (Alosa pseudoharengus) and 


American eel (Anguilla rostrata).  The installed facilities were designed in consultation with the 


U.S. Fish and Wildlife Service (USFWS), New Hampshire Fish and Game Department 


(NHFGD) and Maine Department of Marine Resources (MDMR), and serve as the permanent 


Project upstream and downstream fish passage facilities.  Alewives and blueback herring (Alosa 


aestivalis) (collectively, “river herring”) and American eel have been observed to successfully 


utilize the provided passage facilities as a migratory pathway during two years of qualitative 


studies.  Few numbers of American shad have been noted in and near the ladder in each of the 


last two years; however, the lack of definitive site passage for this species is believed to be more 


related to the shad’s relatively low abundance in the area than a function of the ladder’s design, 


siting or operation (CHNHI, 2003, 2004).   


 
1 81 FERC ¶ 62, 172 
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Adult alosids ascend the fishway during the spring to spawn in the Project impoundment.  


Juvenile young-of-year (YOY) alosids exit the impoundment during late summer through fall.  


CHNHI’s qualitative observations of fish passage in 2002 and 2003 confirmed and refined these 


typical movement patterns by determining that the adult upstream migration at the Project 


typically begins in mid-May and extends through mid-June, while juvenile downstream 


migration was observed between mid-July and mid-October.  Catadromous American eels have 


been observed to move upstream at the Project as juveniles from late spring to early fall. 


 


In accordance with Article 409 of the Project’s license, CHNHI’s fish passage facilities 


monitoring plan was approved by the FERC in the Commission’s Order Modifying and 


Approving Fish Passage Monitoring Plan of January 6, 2004.2  As 2004 was the third operational 


year of the passage facilities, CHNHI undertook quantitative studies pursuant to Article 409 to 


demonstrate the effectiveness of the installed structures at passing the target design species 


through the Project.  This report summarizes the results of those quantitative studies.  


                                                 
2 106 FERC ¶ 62, 001 
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2.0 


2.1 


DESCRIPTION OF STUDY AREA 


Project Area  


 


Watershed 2.1.1 


 


The Salmon Falls River (River) drains an area of approximately 235 


square miles in southwestern Maine and southeastern New Hampshire comprised 


of coastal plain topography (Figure 1).  Land use in the watershed is primarily 


rural and forested.  There are relatively few ponds and no sizable lakes in the 


watershed, other than the source water bodies at and upstream of Milton, New 


Hampshire.  A number of hydroelectric facilities exist on the river between 


Milton and South Berwick.  The river drains directly into a tidal estuary at the 


Project tailwater.  Mean annual discharge at the site is 194 cfs and mean monthly 


flow ranges from 925 (April) to 66 cfs (August) (Consolidated Hydro, Inc., 1991)   


The resident fish fauna includes warmwater species such as smallmouth and 


largemouth bass, pickerel and yellow perch, as well as striped bass (impoundment 


and tailrace). 


 


 
- 3 - 


Document Accession #: 20070525-5030      Filed Date: 05/25/2007







 


 
Figure 1.  Location of the South Berwick Project on the Salmon Falls River, New 


Hampshire and Maine. 
 
 
2.2 Fishway Configuration 


 


The fish passage facility consists of a galvanized steel and concrete standard 


Denil (4.0’ width) fish ladder with removable wooden baffles extending from the tailrace 


to the headpond.  The flume portion of the combined upstream fish ladder and 


downstream fish bypass is located at the downstream end of the angled intake trashracks 


and is equipped with flow-regulating stoplogs (Photo Plates 1 through 2).  Upstream 


migrating fish enter the fishway adjacent to the Project tailrace and ascend through 


baffles to the flume at the upstream end of the facility (Photo Plate 3).  Fish then exit the 


ladder at the headpond and continue migrating.  For the downstream migration season, 


the facility is re-configured by removing the baffles and inserting stop logs at a turn pool 


in the ladder, which diverts and discharges fishway flow and migrants directly to the 


tailwater.  Downstream migrants exiting the headpond are initially guided to the bypass 


entrance by 1” clear space trash racks angled 45º to flow, installed concurrently with the 


fish passage facilities in 2001 and 2002 (Photo Plate 2).  During spillage events, 
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downstream migrants may also move downstream via the spillway.  Operational flows 


for the upstream fish ladder and the downstream fish bypass are both 20 cfs. 
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3.0 


3.1 


METHODS AND MATERIALS 


The study plan was designed with input from the USFWS and NHFGD within the context 


of the FERC’s Order Modifying and Approving Fish Passage Monitoring Plan.  Photo plates 


showing the study site, various study techniques, processes and equipment are presented in 


Appendix A. 


 


Upstream Passage  


 


Fish Collection and Holding 3.1.1 


 


Once numbers of migrating clupeids were noted at the site (mid - to late - 


May), about 110 [both test and control fish] adult river herring per release 


(primarily alewife, but also opportunistically blueback herring) were collected by 


dip netting from the fishway and transferred immediately to holding tanks.  The 


exact starting date for study releases was determined based on the presence of 


adult river herring within the upstream fishway, river flows, and station operation.  


At least one turbine was operational at all times during the upstream study period.  


 


Both experimental (test) and control fish were held in on-shore holding 


tank facilities located adjacent to the lower section of the fishway (Photo Plate 4).  


The holding system consisted of four 150-gallon capacity oval-shaped plastic 


tubs.  Each tank was separately supplied with pumped ambient river water; tank 


discharge was returned to the river via a standpipe and hose system.   


 
3.1.2 Tagging Procedure 


 


Each adult alosid was identified to species and measured (TL mm).  A 


23mm x 3.8 mm RFID3 transponder (tag) was implanted into the abdominal 


cavity of each test and control fish by making a small, approximately 5 mm, 


incision into the abdomen of the fish, forward of the vent and slightly above the 
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central ventral line, with a scalpel (Photo Plates 5 through 7).  Following tag 


insertion, gel type super-glue was applied to the incision, after which each fish 


was returned to the holding tank for observation and recovery prior to release.  


Fish were transferred in batches from the on-shore tank to a live-well equipped 


boat after sufficient numbers of test fish were tagged and technicians were 


satisfied that swimming behavior was normal.  Fish were released mid-river 


approximately 200 feet downstream of the fish passage entrance.  The procedure 


was repeated until all tagged test fish were released.  The release of each 100-fish 


test lot was separated by a minimum 96 hour interval.  Any tagged fish detected at 


the fishway exit during days when field personnel were present were netted and 


examined to determine if the incision had healed. 


 


For each 100 fish lot of test specimens, ten additional control fish were 


tagged, handled and held in the holding tanks for approximately 48 hours to 


document effects of tagging and handling.  Control fish were periodically 


observed and their condition documented over the holding period.  All surviving 


control fish were subsequently visually examined to determine overall health and 


presence and degree of infection (if any) at the tag insertion location.  Control fish 


were then introduced into the Project tailwater and were considered to be part of 


the test fish cohort released two days earlier.   


 
3.1.3 RFID Tag Reader Set-Up 


 


RFID tag detection systems were installed at both the fishway entrance 


and exit.  Each station consisted of an in-water antenna mounted to a Denil baffle, 


an antenna tuning module, RFID reader, datalogger, and power supply (Photo 


Plates 8 and 9).  For each antenna, the datalogger recorded the unique code for 


each detected RFID tag and its time and date of detection.  At the fishway 


entrance a single antenna (station E-1) with a scan rate of 0.1 seconds, sheathed in 


0.5 inch diameter PVC piping, was secured along the perimeter of a baffle’s 


opening (Photo Plate 10).  The exit system consisted of two similarly-sheathed 


antennas located on separate baffles in the fourth to last (station A-4) and last 
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(station A-1) baffles of the fishway.  These redundant antennas were attached to a 


multiplexer monitoring system set to switch between the two antennas every 0.1 


seconds (5 scans per second at each antenna) to detect tagged fish.  Each exit 


antenna operated independently of the other and continuously scanned their 


respective baffle openings for RFID-tagged fish.  Each antenna was tested for 


functionality after installation and before each test fish release, and the exit 


antennas were verified to have non-overlapping detection capabilities.  


 


Data Download and Recording Process 3.1.4 


 


Dataloggers were downloaded twice daily during tagging and release 


activities to monitor for the presence of tagged fish within the fishway.  


Dataloggers were typically downloaded three times per week after completion of 


release activities.  Incidental observations (e.g., presence of anglers, predators, 


etc.) that could be potentially useful in interpreting data were also recorded.  Data 


files were reviewed after each downloading event and prior to archiving.  The 


information included: 


• summarized data on the detection of tagged fish;  


• discussion of any applicable operational problems encountered 
during the relevant sample period; and 


• data on the total number of tagged fish detected to date at each of 
the monitoring systems. 


 


The study protocol required that the monitoring system be operated until 


either all tagged fish were recorded at the exit antenna system, upstream 


migration had ended (based on the absence of herring in the fishway), or six 


weeks had passed since the release of the final lot of tagged fish.   
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3.2 Downstream Passage  


 


Sampler Design and Location 3.2.1 


 


An angled screen sampling device was installed within the upper bypass 


section (i.e., prior to the bypass outfall).  The custom-fitted sampling device 


consisted of four 3/16-in. clear wedgewire screen plates that were set at an 


oblique angle to fishway flow to shed fish transport water through the screen, but 


allow fish to move with a small amount of conveyance flow to the collection box 


located at the downstream end of the screening system (Photo Plate 11).  The 


screens were braced by supports inserted into vacant Denil baffle slots.  The 


collecting box was designed so that field personnel could periodically lift the 


basket and empty the contents into buckets for sorting and enumeration (Photo 


Plate 12). 


 


Source of Experimental Fish  3.2.2 


 


The Project impoundment’s native juvenile alosid emigration had been 


observed to occur early in the 2004 season (August 14-18) during a brief 


outmigration event (CHNHI). Based on boat electrofishing conducted on October 


21, 2004, it was evident that no schools of YOY alosids remained in the 


impoundment, although yellow perch, American eel, largemouth bass, 


pumpkinseed, white sucker, chain pickerel, rainbow trout, and golden shiner were 


readily collected.  Thus to conduct the test, an experimental population of over 


600 YOY alewives derived from Northwood Lake, NH were brought to the 


Project on October 21, 2004.  


 


Fish Release, Collection and Holding 3.2.3 


 


Test fish were released into the Project headpond at the Rollinsford public 


boat landing, approximately 0.4 mile upstream from the study site, on October 21 


and 22, 2004.  October would be a month representative of the emigration period 
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(Havey, 1973).  Physical conditions were consistent with likely fall clupeid 


emigration periods (i.e. cooling water temperatures greater than 10oC (50oF), 


decreasing daylight photoperiods, and emigration of alewives observed as 


generally still underway in other neighboring Gulf of Maine rivers, including the 


Saco, Kennebec, and Sebasticook) (Kleinschmidt Associates, unpublished data; 


Matthew LeBlanc, FPL Energy Maine, personal communication).  Given the 


small size of the available fish (average 92.5 mm TL), the species susceptibility to 


deleterious effects of handling in any form, and the extremely low possibility that 


native YOY river herring remained in the impoundment, the marking of test fish 


(e.g. dorsal streamer tags or batch dye marking) was deemed unnecessary.  The 


use of a non-native test fish population in this mark-recapture study was not 


considered to be a confounding variable.   


 


The study design assumed that test fish would move downstream 


relatively rapidly after release and that three consecutive days of monitoring 


would suffice.  During this period, the sampler was tended at least twice daily to 


account for diurnal movement patterns.  During periods of heavy debris passage, 


the trap was emptied more frequently to reduce the chance of sample voiding.  At 


the end of the three days, a decision was made to extend the sampling period 


indefinitely, since a few fish were being collected daily and conditions conducive 


to alosid movement were still present.  The sampler was tended at approximately 


one-day intervals from that point forward. 


 


An additional 83 control fish were kept in on-site aerated holding tanks for 


the first week of the monitoring period to document potential handling mortality.  


Control fish were periodically observed and their condition documented, but not 


handled or enumerated until the conclusion of the holding period.  All live control 


fish were subsequently released.   
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4.0 


4.1 


RESULTS 


Upstream Passage Assessment 


 


4.1.1 Environmental Conditions 


 


Ladder operation dates ranged from April 28 through July 15, 2004.  River 


herring were first observed in the tailwater and fishway on May 8, 2004, and last 


observed on June 17, 2004.  During study activities (May 12 through June 15), 


ambient water temperature ranged from 52-68oF and was 70oF (21oC) on June 17; 


total river discharge ranged up to 1,533 cfs (May 25) (Figures 2 and 3).   


 


Figure 2.  South Berwick Project ambient water temperature 
between May 15 and June 15, 2004
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Figure 3. South Berwick project. Estimated daily river discharge at the site 
during the upstream passage study period, based on USGS Milton, NH gage.
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 During the ladder operation period, the station was off line 33 days, during 


which time all river flow was passed via the fishway (20 cfs) and in dam spillage.  


The normal headpond elevation of 102.00 ft (CHNHI datum) was exceeded 


primarily after the optimal fish passage window at the Project, but also during a 


period in the middle of the study.   


 


 A high-flow event resulted in substantial spillage over the Project dam for 


an extended period of time after May 24, following the third release of test fish 


(Figure 3). 
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Fish Tagged and Released 4.1.2 


 


A total of 333 fish were acquired and tagged (Table 1).  All individuals 


were mature adult alewife.  Lots of 994, 100, and 102 fish were collected, tagged 


and released on May 12, May 17 and May 21, 20045, respectively.  The mean size 


of fish decreased between the first and third lot from 295 to 277 mm TL, and the 


minimum size declined from 244 to 226 mm TL (Table 1).  Approximately ten 


control fish per lot were retained, handled, tagged and observed.  No mortality 


was observed and 9, 10, and 10 control fish were released to the tailrace at the end 


of each respective 48-hour evaluation period (Table 1).  The two tagged fish not 


released (1 test, 1 control, both from the May 12 release) were in suitable 


condition for the passage study; their non-release was due to a shed tag and 


mishandling, respectively.   


 


Table 1.  South Berwick Project 2004 fish passage assessment study.  Summary of fish tagged and released. 


        


     Total Length (mm) 


Release Date species 


Total no. fish 


tagged 


no. test fish 


released 


no. control fish 


released  minimum maximum mean 


5/12/2004 alewife 110 99 9 244 335 295 


5/17/2004 alewife 110 100 10 231 314 281 


5/21/2004 alewife 112 102 10 226 315 277 


TOTAL  332 301 29    


 


Fish Movement  4.1.3 


 


Fish that were detected at only one receiver were conservatively assumed 


to have not passed upstream (classified as “possible”) unless subsequent data 


                                                 
4 One tag from a test fish from the first lot was found to be ejected after all fish were released. 
5 Control fish groups were released two days after the reported test fish release dates. 
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clearly demonstrated that fish exited the headpond by rapidly and sequentially 


passing a series of receivers in a downstream direction. 


 


A total of 64 fish from the first release were detected by the RFID receiver 


system.  Of the 64 detections, 59 fish (92%) were confirmed by the data as having 


ascended the fishway (Table 2), based on either (a) sequential upstream detection 


at receivers, and/or (b) sequential downstream detection at receivers when other 


post-spawned fish were also observed emigrating, an indication that the 


experimental fish was also exiting the headpond.  Based on the number of fish 


detected vs. released (Table 2), detection efficiency for each release cohort can be 


calculated as 59%, 18% and 18%, respectively. 


 
Table 2.  South Berwick Project 2004 fish passage assessment study.   


                             Summary of fish detection data from three releases.    


        


 Number of fish  Passage duration (days) 


Release Date released detected ascended possible  % ascending first last 


5/12/2004 108 64 59 5 92% 1 18 


5/17/2004 110 20 15 5 75% 4 13 


5/21/2004 113 20 15 5 75% 1 19 


TOTAL 332 104 89 15 81%   


 


Some post-spawned, tagged adult alewives were also detected descending 


the ladder within one to three weeks following their release (Figure 4).  Descent 


was characterized by a rapid sequential series of detections at all three antennae.  


A total of 38, 11, and 7 downstream detections were made for each respective 


release cohort. 
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Figure 4.  South Berwick Project.  Number of post-spawned tagged adult 
alewife detected descending past the RFID antenna array during the study 


period.
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Experimental fish from the first release were confirmed as passing 


upstream within one day of release and continued to migrate upstream over an 18-


day period.  However, 88% of all fish detected moving upstream in the fishway 


from this release ascended within three days of release (Figure 5).   
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Figure 5. South Berwick Project.  2004 Upstream Fish Passage 
Assessment.  Number of days after release for fish to ascend fish 


ladder
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A total of 40 fish, 20 each from the second and third releases, were 


subsequently detected by the RFID receiver system; of this number, 15 fish (75%) 


from each release were confirmed by the data as having ascended the fishway 


(Table 2). 


 


Predators and anglers were observed in the tailwaters near the study site 


on most dates (Table 3).  On several occasions it was evident that alosid fish were 


being actively taken. 
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Table 3.  South Berwick Project 2004 fish passage assessment study.  Summary of field observations of 
predator and angler activity in tailwater area during upstream fish passage study, May and June 2004. 
 


DATE Field notes 
May 17, 2004 1 great blue heron observed catching alewives.  Two anglers catching river 


herring (fish checked and do not have incisions) 
May 18, 2004 2 anglers in tailrace; gulls observed feeding 


May 20, 2004 2 anglers in tailrace; gulls observed feeding 


May 26, 2005 No anglers; no predation observed 


May 28, 2004 2 anglers observed; no fish predators observed 


May 31, 2004 2 anglers observed catching striped bass and herring; predators included 6 
gulls and striped bass 


June 2, 2004 3 anglers noted, fish predators noted as present 


June 4, 2004 2 anglers present; fish predators observed 


June 7, 2004 4 anglers present, anglers advise that stripers were present previous night 


June 11, 2004 3 anglers catching herring, none with incisions evident or reported.  Gulls 
present in tailwaters 


June 24, 2004 4 anglers present; no fish predators present; flow spilling over boards 


 


Experimental fish from the second release were first detected within four 


days of release, and continued to migrate upstream over a 13-day period; fish 


from the third release were first detected within one day of release and continued 


to migrate upstream over a 19-day period.  For the second lot, over 75% of the 


detected upstream migrants passed into the headpond within five days of release; 


for the third lot, 57% of the detected upstream fish ascended within the first two 


days following release, and the remainder ascended intermittently throughout the 


remainder of the study period. 


 


Based on a comparison of first release fish detection data and tide stage, 


the highest number of fish detections at the entrance consistently coincided with 


afternoon and low tide events (Figure 6). 
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Figure 6. South Berwick Project.  Upstream fish passage assessment. Fish 
detection pattern relative to tide stage, May 2004.  
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Elapsed Time Spent in Fishway. 4.1.4 


 


Figure 7 summarizes the elapsed time adult alewives spent ascending the 


fishway, based on the responses of all fish detected at all three antennae.  Over 


50% of all fish successfully passed upstream in less than one hour; 75% of all fish 


passed successfully within 2 hours.  The modal amount of elapsed time was 0.5 to 


1 hour. 
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Figure 7. South Berwick Project. Frequency of elapsed time required for adult 
alewife to ascend fishway during 2004.
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Downstream Passage Assessment  4.2 


 


Prevailing Physical Conditions  4.2.1 


 


The study period ranged from October 21 through November 4, 2004.  As 


noted in section 3.2.2, the native population of YOY alewife abruptly exited the 


impoundment prior to study inception in mid-August during a high discharge 


event when river flow exceeded 800 cfs (Figure 8).  Ambient water temperature 


declined slightly and gradually from 11 to 8.5oC (52-47oF) during the study 


period (Figure 9).  Based on the USGS Milton, NH gage, estimated river flow in 


the study area during the study declined from approximately 550 cfs to 200 cfs 


(Figure 10).   
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Figure 8. Salmon Falls River discharge at the South Berwick project during late 
August through September 2004, based on provisional USGS Milton gage data. 
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Figure 9. South Berwick Project. Ambient river temperature (ºF) 
recorded between October 21 and November 5, 2004.
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Figure 10.   Estimated daily river discharge passing through the South Berwick 
project during the downstream passage study period, based on the USGS 


Milton, NH gage. USGS data not available for October 27-29.
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On four events during the study, spillage was sufficient to allow released 


test fish to potentially pass over the spillway; these occurred daily between 


November 1 and November 4.  Although brief, these events occurred during late 


afternoon and early evening periods when juvenile alosid emigration was 


expected to be most likely.  It should be noted that after heavy rainfall events that 


caused high run-off episodes on August 14-18 and August 22-23, native YOY 


alewives were never observed in the Project impoundment. 


 


Results of Control Group 4.2.2 


 


A total of 83 control fish were held for seven days.  At the conclusion of 


the holding period, each fish was examined for condition.  A total of 53 fish were 


released alive, with the balance classified as mortalities.  Estimated mortality was 


thus 36% for the seven-day period beginning October 21. 
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4.2.3 Number of Fish Recovered 


 


A total of 580 YOY alosids were released into the headpond on October 


21 and 22, 2004.  The fishway was continuously monitored through November 4, 


for a total of 336.5 sampling hours.  By the conclusion of this study period, a total 


of 14% (n=79) of all released test fish were recovered (Table 4).  Although the 


species of each test and control fish of the downstream study could not be 


ascertained due to concerns about handling impacts, all test fish recovered and 


control fish able to be identified were alewives.  Thus, we consider (and designate 


herein) the downstream study specimens to consist entirely of alewives.   


 


Based on the results of the control fish handling mortality (36%), a total of 


371 YOY fish should have been available to pass downstream, assuming that no 


other natural mortality, such as predation, occurred during the monitoring period..  


Thus a conservative estimate of passage would be based on the number of fish 


collected vs. theoretically available to pass (79/371).  The resulting bypass 


effectiveness value is 21%, but may have been higher, as discussed in Section 5.2.  


 


Over 50% of all fish recovered were collected within two days of release, 


and 65% of the total recovered were collected within three days.  No test fish 


were collected after 11 days from release.  The majority of fish passed in two 


brief events:  one on October 23 (42%) and another on November 1 (23%).  At 


other times alewives passed in relatively small numbers, typically 1-7 fish daily.  


During the first three days of the study, the sampler was checked frequently.  


During the subsequent supplementary sampling dates, although the sampler was 


checked periodically, the sample was sorted and counted at least twice per day.  


Observations throughout the study period indicated that alewives usually passed 


downstream during late afternoon or early evening hours.  All study alewives 


recovered in the fishway appeared whole and intact, with no evident de-scaling, 


hemorrhaging, or other external anomalies.  When the sampler was tended at or 


immediately following the passage and collection of test fish, it was noted that all 


alosids were alive and behaving normally within the sampler bucket.  Test fish 
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that were recovered alive were released into the lower bypass for delivery to the 


tailrace.  Other fish species documented using the fishway included largemouth 


bass, juvenile centrarchids of approximately 25 mm TL, American eel, and brook 


trout.  No evidence of turbine passage of fish was noted in the tailrace during the 


study period.
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Table 4.  South Berwick Project. 2004 downstream fish passage study data summary. 


      


  
END 


DATE 
END 


TIME 


sample 
period 
(hrs) NUMBER  


cumulative 
catch OBSERVATIONS 


10/22/2004 730 13.5 2 3% no evidence of turbine passage, one pumpkinseed 


10/22/2004 1930 12 0 3% no evidence of turbine passage 


10/23/2004 30 5 3 6% no evidence of turbine passage 


10/23/2004 630 6 5 13% No alewives visible in tailrace or headpond no evidence of turbine passage 


10/23/2004 800 1.5 1 13% No tailrace predation observed; 1 YOY escaped in sampler while bucket catch was sorted 


10/23/2004 2359 16 33 55% no evidence of turbine passage 


10/24/2004 2130 21.5 7 64% no evidence of turbine passage 


10/25/2004 2045 23.25 3 68% Trashracks raked completely at 0900 no evidence of turbine passage 


10/26/2004     


     


      


2130 24.75 4 73% no tailrace predation or entrainment  noted 


10/27/2004 2130 24 0 73% debris heavy, one LMB adult caught no evidence of turbine passage 


10/28/2004 2130 24 1 74% No tailrace predation noted; sampler closed 14:40-15:00 for maintenance and debris removal 


10/29/2004 2100 23.5 0 74% 1 LMB adult, 30+ juv/YOY centrarchids; no tailrace predation or entrainment  noted 


10/30/2004 2100 24 0 74% 1 YOY centrarchid; no tailrace predation or entrainment  noted 


10/31/2004 1930 22.5 2 77% 2 adult American eel; no tailrace predation or entrainment  noted 


11/1/2004 2130 26 18 100% 2 adult American eel; heavy debris, unit trip, sampling outage, possibly additional fish lost; no tailrace predation  


     Sampler closed 1500-1630 for cleaning; at least 8 YOY alewife observed entering bucket once sampler restored 


11/2/2004 2000 22.5 0 100% debris, changes in river flow, unit trip no tailrace predation or entrainment  noted 


11/3/2004 2030 24.5 0 100% 12 adult Am. Eel, 1 adult brook trout; heavy debris, unit trip, sampling outage, possibly additional fish lost 


11/4/2004 1830 22 0 100% heavy debris, project spillage 


TOTAL 336.5 79
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5.0 


5.1 


DISCUSSION 


Upstream Passage 


 


Control Population 5.1.1 


 


Handling mortality does not appear to have been a factor in this study as 


100% survival was noted in all three groups of control fish.  Survival of released 


test and control specimens could have been less after two days, but this factor is 


unquantifiable.  Our treatment of control survival as 100% conservatively 


underestimates any study-induced mortality or behavioral abnormalities 


experienced by released fish after two days.  We believe that the possibility of any 


study-induced effects on released fish after two days was minimal.   


 


Experimental Population 5.1.2 


 


Experimental fish were collected and subsequently treated and released in 


three batches spanning an 11-day period.  Environmental characteristics 


influencing the upmigration gradually changed, and observed changes in the 


alewife population and behavior were generally consistent with those reported 


elsewhere.  For example, alewives were first detected at the site on May 8, when 


water temperatures reached 13.5oC (56oF); Saila et al. (1972) reported that 


alewives ascended a Rhode Island stream when water temperatures exceeded 


10oC.  Kissel (1974) reported that the maximum water temperature on the final 


day of migration was 20oC and that temperatures of 15-19oC occurred one week 


prior to the end of the migration.  This compares favorably with the ambient water 


temperature on the final date that alewives were observed upmigrating in this 


study (June 17, 21oC). 


 


The mean, minimum, and maximum size of alewives arriving in the study 


area (and thus available for the study) steadily decreased over time (Table 2).  


This is consistent with observations reported by Kissel (1974), who reported 


similar findings by Cooper (1961), and also noted that the early run was 
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dominated by males, but that this shifted to about equal numbers of males and 


females as each annual run progressed.  Gradually decreasing season-long alewife 


size has also been qualitatively observed on other Gulf of Maine rivers (R. 


Richter, FPL Energy Maine, G. Wippelhauser, Maine Dept. Marine Resources, 


personal communication).   


 


Fish Passage Effectiveness 5.1.3 


 


Results from the first release were the most conclusive, with 59% 


detection efficiency, (64 of potentially 108 candidate fish detected).  Most fish 


entered the fishway within three days of release and 92 % of all detected fish 


successfully ascended to the headpond.  Results from the second and third 


releases were less conclusive, due to lower detection rates.  However, 75% of 


each of these groups successfully ascended the fish ladder, and most fish found 


the entrance and passed within a few days of being tagged, handled, and released.   


 


Based on the fact that some upstream passing fish were not detected by the 


RFID system until later when passing downstream, these estimates of fish passage 


are considered conservative because this study classified “possible” detection 


events as not having successfully passed upstream.  An un-quantified number of 


these fish probably passed successfully; therefore fish passage effectiveness may 


have been higher than the estimate presented here.  Based on trends in the data, it 


is estimated that between 75 and 92% (average effectiveness of 81%) of detected 


fish from all releases may have in fact passed upstream.   


 


During periods when enough numbers of marked fish were detected in the 


fishway to illustrate a diurnal trend, fish also most readily entered the fishway 


entrance at times coinciding with low tide (Figure 6).  However, during this study, 


low tide occurred in the afternoon - a diel period associated with increased 


alewife migration activity (Richkus, and Winn, 1979; Saila et al. 1972). 
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Three or more factors may have reduced the conclusiveness of the second 


and third experimental releases, evidenced in this evaluation by fewer test fish 


attempting passage than in the first release: 


 


1. extremely high flows that resulted in volumes of spillage of high 


magnitude and long duration (Figure 3) following rains beginning 


on May 25; and  


2. rapidly rising water temperature after June 5 (greater than 1oF per 


day); and  


3. non- coincidental occurrence of low tide with likely afternoon 


passage periods (the highest number of first-release fish attempting 


passage occurred during afternoon low tides).  


 


The high flows at the Project made the tailwater area turbulent and 


perhaps made the passage route less distinguishable to migrating fish.  Some 


alewives may have lost their urge to migrate further upstream during the period of 


rapid temperature rise and/or during spillage events, while some remaining test 


fish may have been taken by fish and avian predators or anglers that were 


observed in the tailwaters during the study, as noted in Table 3.  Kissel (1974) 


found that the ambient water temperature one week preceding the last alewife 


movement in a fishway was 15-19oC, which is within the range of temperatures 


recorded at the fishway beginning about two weeks after the third release when 


temperatures increased from 15 to 21 oC.   


 


Post-Spawning Emigration 5.1.4 


 


Although outside the scope of this study, the RFID antennae system 


incidentally detected a portion of the post-spawning test population descending 


the fishway.  The study was not designed to assess downstream passage efficiency 


of this fishway for spent adults; however, the inherent ability of the system to 


relate the timing of individual outmigration events to the timing of prior upstream 


passage may offer potential fishery management benefits for resource managers. 
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5.2 Downstream Passage Effectiveness 


 


A high flow event in mid August caused the native YOY alosid population to 


move downstream through the Project earlier than anticipated, although in a manner 


consistent with typical clupeid emigration patterns (Havey, 1973, Richkus, 1975).  Field 


observations during the August mass emigration period indicate that the YOY 


outmigration did not provide any evidence of turbine mortality (i.e. dead or disoriented 


alewives in tailraces) or excessive predation (e.g. heightened avian predator activity) 


commonly observed at other sites with large-scale entrainment mortality (Nate Gray, 


Maine DMR, personal communication). This suggests qualitatively that large volumes of 


YOY alewives may pass downstream through this project reasonably safely and rapidly. 


Field observation and directed sampling provided no subsequent evidence of YOY 


alewives in the impoundment.  Thus, it was necessary and prudent to obtain and utilize 


unmarked alewives from another water body to complete the study. 


 


Control Group   5.2.1 


 


Holding mortality may have been a contributing factor in this study.  The 


control population experienced 36% mortality over the one-week evaluation 


period, which would account for at least 209 un-recaptured test specimens since 


test fish were noted to use the fish bypass at periods exceeding 7 days post-


release.  Thus the maximum number of fish that could have been expected to be 


collected in the fishway sampler was 371.   


 


Experimental Group 5.2.2 


 


Experimental fish were collected and subsequently released on October 21 


and 22, under conditions of falling temperatures typical of the fall outmigration 


period in northern New England (Richkus, 1975).  Relatively steady and 


decreasing river flows enabled the Project to pass all river flow through the 


turbines and fish bypass until at least 10 days after test fish release, although test 


fish were still present in the impoundment up to at least 11 days post-release 


(Table 4).  Based on fish recovered, it was noted that: 
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• some fish passed downstream shortly after release 


• a large percentage (over half of all fish recaptured) of the fish 
passed within two days of release  


• 77% of recovered fish passed downstream over the first five days 
following release 


• a relatively low net number of fish were re-captured during the 
remainder of the monitoring period.   


 


During that time, there were no high flow, temperature excursions or 


meteorological events that typically would have triggered the large-scale 


emigration of YOY alosids.  As a result, it appeared that study fish were exiting 


the headpond at a slow rate, absent emigration-inducing environmental cues, and 


thus the study period was extended to attempt to record further fish passage.  


After November 1, when fish would have been likely to move in response to 


falling temperature or rising flow, spillage events occurred that would have 


allowed fish to pass over the spillway.  During this period there were daily unit 


trips, heavy debris, and spillage that field notes indicate could have resulted in 


unmonitored fish passage (See Table 4).  However, the lack of evidence of 


tailrace predation (gulls, herons, etc) suggests that few, if any, fish passed via 


turbines or were injured or disoriented from passage through the bypass. 


 


YOY alewife typically exhibit erratic and random outmigration pulses 


(Richkus, 1975).  Richkus (1975) found that outmigration events were often 


triggered by abrupt increases in flow and/or declines in temperature (such as the 


August rainfall/outflow event that prompted the native alewife emigration from 


the study area).  The absence of such behavioral cues during the October 21 – 


November 5 study period likely resulted in a protracted and sporadic outmigration 


pattern for the experimental population, during which time handling mortality, as 


well as natural predation, could have significantly reduced the numbers of fish 


attempting downstream passage.  The project impoundment contained a number 


of piscivorous fish of sizes large enough to easily consume study alosids 


[electrofishing data & Table 4 & field notes], including chain pickerel, 


largemouth and smallmouth bass, and brook trout; some of which were collected 
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in the fishway during the downstream study period, perhaps attempting to capture 


emigrating test fish (Table 4). 


 


The qualified downstream fish passage effectiveness value of 21% 


obtained in this study cannot account for fish uncollected due to spillage, station 


outages, debris loading of the sampler, absence of inclination to emigrate, and 


predatory loss.  An unequivocal effectiveness rate would need to confirm the fate 


of such potentially missing fish.  However, from the study results, it can be 


concluded that: 


• The test alewives emigrated during the afternoon or early evening, 
consistent with reports of other studies. 


• Schooling and movement behavior typical of juvenile alosids may 
not have occurred, as evidenced by relatively small cohorts of fish 
collected in individual daily samples.  Lack of schooling behavior 
possibly contributed to the test fish’ apparent inability to emigrate 
“en masse” in a relatively short time period, the normal and 
historically observed pattern at the Project. 


• There appeared to be minimal delay in finding the fishway 
entrance as a substantial number of fish migrated within two days 
after release. 


• Based on field observation, the study specimens were intact and 
uninjured (i.e., no de-scaling, hemorrhaging, or other external 
injuries observed) while traversing the fishway. 


• No predation or tailrace evidence that would indicate turbine 
passage was noted. 


• Test fish were present in the impoundment, apparently not 
attempting passage, up to 11 days after release. 
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6.0 


6.1 


CONCLUSIONS 


Upstream Passage 


 


The proposed study design was successfully executed.  The test population of 


alewives exhibited species characteristics and response to thermal triggers typical of 


other New England populations.  Adult alewives readily entered and ascended the 


fishway and displayed little fallback or delay.  Of those experimental fish detected, 


potentially the only fish attempting passage, an average of 81% successfully ascended the 


ladder.  Most fish passed upstream in an hour or less from the time they entered the 


fishway.  The diel timing of use of the fishway appears to correlate to tide stage or 


incident solar cycles.  The incidental documentation of post-spawned adults exiting the 


fishway provides further evidence that the fishway is providing an avenue for successful 


upstream spawning escapement for this alewife population. 


 


Downstream Passage 6.2 


 


The proposed study design was modified following a brief but complete 


emigration of native YOY alosids from the Project headpond during a high flow event in 


mid-August, 2004.  The absence of test fish schooling behavior, relatively stable 


environmental conditions, and potential for predation, combined with somewhat high 


holding mortality and likely protracted outmigration behavior, prevented determination of 


an unqualified passage effectiveness rate higher than 21%.  This estimate is highly 


conservative.   


 


Our qualitative observations were based on a small release of experimental fish.  


The results indicate that most YOY alewives that entered the fishway followed the 


diurnal pattern reported in the literature and were uninjured.  Most fish entered the 


fishway within a few days of release; however, ambient river temperature and flow did 


not change abruptly during the monitoring period, which may have delayed or prevented 


the commencement of migration.  Qualitative observations in 2004 and prior years, when 


thousands of native, schooling, YOY alosids were observed successfully utilizing the 
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bypass for downstream passage, provide further evidence that the installed downstream 


passage facility functions as designed to effectively pass downstream migrants. 
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SOUTH BERWICK PROJECT 


FISH PASSAGE STUDY 


 


PHOTO PLATES 


 


 
PLATE 1.  View of denil upstream fish way at the South Berwick Project. 


 
PLATE 2. View of upstream end of fishway at the downstream end of the angled 


trashracks. 
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PLATE 3.  Detail of typical baffle array, South Berwick Fishway 


 


 


 


 
 


PLATE 4. View of on-site fish holding facilities with water circulating system. 
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PLATE 5. Making incision for PIT tag 


 


 
 


PLATE 6. Insertion of PIT tag. 


 


 
 


PLATE 7. Incision following insertion 
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PLATE 8.  Typical receiver set-up. 


 


 
 


PLATE 9. Data logger 


 


 
 


PLATE 10.  Typical antenna set-up. 
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PLATE 11.  Downstream passage baffle and wedgewire screen system. 


 


  
 


PLATE 12.  Detail of fish sampling bucket set up. 
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FEDERAL ENERGY REGULATORY COMMISSION 
Washington, D. C. 20426 


OFFICE OF ENERGY PROJECl'S 


Kevin M. Webb 
Enel North America, Inc 
One Tech Drive, Suite 220 
Andover, MA 0 1810 


Project No. 11163-042--New Hampshire 
South Berwick 
Consolidated Hydro of New Hampshire 


August 28, 2007 


Subject: 2006 Upstream Fish Passage Monitoring Report 


Dear Mr. Webb: 


This letter acknowledges receipt of your fish passage monitoring report, filed May 
25, 2007. Your filings were pursuant to the Commission's Order Modifying and 
Approving Fish Passage Monitoring Plan.1 That order requires you to file a report of the 
year's fish passage monitoring results with the Commission, and provide copies to the 
U.S Fish and Wildlife Service (FWS), the New Hampshire Fish and Game Department 
(NHFGD), the Maine Department of Marine Resources (MDMR) and the Maine 
Department of Environmental Protection (MDEP) for review and comment. According to 
your fish passage monitoring plan, you are required to complete two years of qualitative 
monitoring and one year of quantitative monitoring. You completed qualitative 
assessments of the fish passage facility in 2002 and 2003 and quantitative monitoring in 
2004. However, results of the 2004 quantitative study revealed low downstream fish 
passage effectiveness, and suggested that there may be problems with attraction at the 
fishway entrance for upstream passage. During consultation with the FWS and NHFGD 
regarding the results of the quantitative study in 2004, you agreed to add a second year of 
quantitative monitoring in 2006. 


Your report documents the results of the 2006 upstream fish passage study. Due to 
heavy flooding during the 2006 study period and the unavailability of test fish, you were 
unable to complete the downstream portion of the evaluation. By the Commission's 
Order Granting Extension of Time, issued November 14, 2006, you are required to 


1 106 FERC ,r 62,001 (2004). 
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complete the downstream evaluation during 2007 and submit the results, with agency 
comments, to the Commission by February I, 2008. 


According to your 2006 quantitative upstream fish passage report, heavy rain in 
May and related flooding affected scheduling tag and release efforts, altered or 
interrupted project operations and delayed overall fish movement in the area. During a 
mid-may flood, the maximum daily average flow at the project was approximately 10,000 
cfs. You state that the majority offish detected from three pre-flood release groups were 
detected 12 days after the discharge had subsided to approximately 975 cfs, and the Radio 
Frequency Identification (RFID) system was re-deployed. 


You state that results from the first three releases (May 8 to 10) were the most 
conclusive, with detection ranging from 32 to 56 percent of released fish. However, 
detection was affected by flooding, which exposed the fish to predation, dislocation and 
interrupted RFID monitoring. Detection was lower for the remaining three releases (June 
I and 2), ranging from 7 to 11 percent. This reduction in detection may have been a 
result of behavioral changes due to higher water temperature, increase handling mortality, 
post-tagging behavioral changes, predation and increased angling pressure. The overall 
detection efficiency for the entire study was 27 percent. You state that by correcting 
overall detection efficiency by the mean holding mortality rate for the entire study period, 
the overall rate oftest fish detected increased from 27 to 31 percent. By applying the 
individual group mortality rates to each release, calculated detection rates increased to as 
high as 5 8 percent for release I. 


According to your letter, you submitted the report to the resource agencies on April 
23, 2007. To date, you have not received any comments from the agencies.2 


2 Per personal communication on August 24, 2007. 
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Your filing fulfills the reporting requirement for your 2006 upstream passage 
study. Your report of the quantitative downstream passage study is due by February 1, 
2008. Thank you for your cooperation, and if you have any questions please contact me 
at (202) 502-8171. 


cc Skip Medford 
Enel North America, Inc. 
One Tech Drive, Suite 220 
Andover, MA 01810 


Melissa Grader 
U.S. Fish and Wildlife Service 
New England Field Office 
70 Commercial Street, Suite 300 
Concord, New Hampshire 03301-5087 


Cheri Patterson 


Sincerely, 


~ ~ 
Andrea Claros 
Ecologist 
Division ofHydropower Administration 


and Compliance 


New Hampshire Fish and Game Department 
225 Main Street 
Durham,NH 03824-4732 


Bill Ingham 
New Hampshire Fish and Game Department 
225 Main Street 
Durham, NH 03824-4732 







has additional info.

Thanks

On Tue, Jan 24, 2023 at 10:10 PM Nuria Holmes <nuria.holmes17@gmail.com> wrote:
Hi Chris,

My name is Nuria Holmes and I am working on the LIHI certification review for the
South Berwick Project. My understanding is you are the appropriate agency representative
to field my questions as I review portions of the application that cover upstream and
downstream fish passage. I can see in my review that Green Mountain Power (GMP) did
several upstream/downstream fish passage studies between 2004 and 2007 which included
agency consultation. 

My question for you is, what is your sense of the upstream/downstream fish passage
currently taking place at South Berwick? Are you aware of any issues related to fish
passage based on your expertise? In general, do you feel the licensee (GMP) has been a
good environmental steward (in terms of fish passage)? Has there been any on-going
consultation since the study reports came out in 2007? 

Thank you, and please let me know if you think a call is worthwhile. I look forward to
hearing back.

Nuria Holmes

-- 
Christopher Boelke
Chief, New England Branch
Habitat and Ecosystem Services Division
NOAA Fisheries
U.S. Department of Commerce

978-281-9131

mailto:nuria.holmes17@gmail.com


From: Dionne, Michael
To: Nuria Holmes
Cc: mfischer@lowimpacthydro.org
Subject: Re: South Berwick LIHI Application questions
Date: Monday, February 6, 2023 2:26:05 PM

Hi Nuria,
Sorry for the late response on this, I'm in a new position with F&G and not as directly involved
with the fieldwork associated with this hydro but have good knowledge of the project.

The current upstream/downstream passage at the project is actually really good.  For the last
several years GMP (and Enel before them) has allowed NHFGD to install an electronic fish
counter at the fishway to monitor upstream river herring migrations.  NHFGD visits the
fishway to perform calibration counts daily from late April through early June.  The staff at the
hydro is always very friendly and extremely willing to take care of any issues with the fishway
immediately.  They set up and take down the fish counting equipment for us and provide
power to run the fish counting box.  I don't feel there are any major issues with fish passage
based on my experience there.  In general since we have been monitoring the herring run
there the numbers have been increasing.  In both 2021 and 2022 around 60,000 herring each
year have migrated upstream through the fishway.

If you have further questions or need an explanation of anything let me know.

Mike Dionne
Environmental Review Coordinator
 
NH Fish & Game Department
11 Hazen Drive
Concord, NH 03301
(603) 271-1136, michael.dionne@wildlife.nh.gov
 
NH Fish and Game…connecting you to life outdoors
www.wildnh.com, www.facebook.com/nhfishandgame
 
Did you know? New Hampshire Fish and Game has been conserving New Hampshire's wildlife and their
habitats since 1865.

From: Nuria Holmes <nuria.holmes17@gmail.com>
Sent: Tuesday, January 24, 2023 10:12 PM
To: Dionne, Michael <Michael.Dionne@wildlife.nh.gov>
Cc: mfischer@lowimpacthydro.org <mfischer@lowimpacthydro.org>
Subject: South Berwick LIHI Application questions
 
EXTERNAL: Do not open attachments or click on links unless you recognize and trust the
sender.

Hi Michael,

mailto:Michael.Dionne@wildlife.nh.gov
mailto:nuria.holmes17@gmail.com
mailto:mfischer@lowimpacthydro.org
http://www.wildnh.com/
http://www.facebook.com/nhfishandgame#!/nhfishandgame


My name is Nuria Holmes and I am working on the LIHI certification review for the South
Berwick Project. My understanding is you are the appropriate agency representative to field
my questions as I review portions of the application that cover upstream and downstream fish
passage. I can see in my review that Green Mountain Power (GMP) did several
upstream/downstream fish passage studies between 2004 and 2007 which included agency
consultation. 

My question for you is, what is your sense of the upstream/downstream fish passage currently
taking place at South Berwick? Are you aware of any issues related to fish passage based on
your expertise? In general, do you feel the licensee (GMP) has been a good environmental
steward (in terms of fish passage)? Has there been any on-going consultation since the study
reports came out in 2007? 

Thank you, and please let me know if you think a call is worthwhile. I look forward to hearing
back.

Nuria Holmes
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