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REVIEW OF APPLICATION FOR RE-CERTIFICATION BY 

THE LOW IMPACT HYDROPOWER INSTITUTE  
OF THE ROLFE CANAL HYDROELECTRIC FACILITY 

 
Prepared by Patricia McIlvaine 

 
April 30, 2018 

 
 

I. INTRODUCTION  
 

This report summarizes the review findings of the application submitted by Briar Hydro 
Associates (BRHA or Applicant) to the Low Impact Hydropower Institute (LIHI) for re-
certification of the Rolfe Canal Hydroelectric Project FERC P-3240 (Rolfe Canal or Project). 
The Project was initially certified by LIHI in 2013 as a low impact hydropower facility, effective 
December 4, 2012, (LIHI Certificate No. 104), and following an extension, will expire on June 
30, 2018. This re-certification review was conducted in compliance with LIHI’s Handbook, 2nd 
Edition, dated March 7, 2016 and updated July 20, 2016. The Applicant also owns the next two 
downstream dams on the river: Penacook Upper Falls dam (FERC No. 6689) and Penacook 
Lower Falls (FERC No. 3342). These are also certified by LIHI under Certificate No. 52, 
effective September 25, 2014 and expiring on September 25, 2019 and Certificate No. 64, 
effective August 13, 2015 and expiring on August 13, 2020.  
 
The original Certification Report can be accessed via the link below. Details on the project and 
several figures incorporated into this Report were taken from this Report. 
 
https://lowimpacthydro.org/wp-
content/uploads/2014/03/RolfeCanalCertificationFinalReport21Feb2013.pdf 
 
Five conditions were incorporated into the original LIHI certification are noted below along 
with a summary of their status.  
 

Condition No. 1. Briar Hydro Associates shall operate the Project in a run-of-river mode 
with no utilization of impoundment storage. 
 
Status: The Project has been operated as noted in the Condition. 
 
Condition No. 2. Briar Hydro Associates shall increase the minimum flow released at York 
Dam to 100 (cubic feet per second) cfs effective upon receipt of this certification. Briar 
Hydro Associates shall schedule a site visit with the U.S. Fish and Wildlife Service 
(USFWS) and New Hampshire Fish and Game (NHFG) to enable the resource agencies to 
observe the 100 cfs flow and the 5 cfs released at the Briar hydro intake and determine 
whether these flows are appropriately protective of fish. Prior to the site visit, Briar Hydro 

https://lowimpacthydro.org/wp-content/uploads/2014/03/RolfeCanalCertificationFinalReport21Feb2013.pdf
https://lowimpacthydro.org/wp-content/uploads/2014/03/RolfeCanalCertificationFinalReport21Feb2013.pdf
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Associates will provide the resource agencies with the gate setting used to pass the 100 cfs 
and the 5 cfs and the underlying hydraulic calculations. During the field exercise, the gates 
shall be adjusted as necessary to attain appropriately protective condition if the resource 
agencies deem these flows to be inadequate. A report on the results, including 
documentation of resource-agency concurrence, shall be filed with LIHI within 30 days of 
the field exercise but no later than September 1, 2013. 
 
Status: The 5 cfs flow discharge has been met since LIHI certification in 2013. The 100 cfs 
minimum flow releases have also been met except for several times in 2016, when inflow 
to the project was too low for this release amount to be met. Flow observations were made 
by USFWS in 2014 and in 2017 by USFWS and New Hampshire Department of 
Environmental Services (NHDES). See the discussion under Ecological Flows for further 
details.  
 
Condition No. 3. Briar Hydro Associates shall develop a flow monitoring and record-
keeping plan to enable it to demonstrate to FERC and the resource agencies compliance 
with run-of-river operations and maintenance of the prescribed minimum flows. The plan 
shall include installation of a staff gage or hydraulic control point marker in an easily 
accessible portion of the reach directly below York Dam. The plan shall be developed in 
consultation with the USFWS, NHDES, and NHFG and shall be subject to approval by the 
USFWS and NHDES. The plan shall be filed with FERC and LIHI by October 1, 2013. 
 
Status: A draft Flow Monitoring Plan was provided to USFWS, NHFG and NHDES in 
December 2017. Comments have not yet been received. 
 
Condition No. 4. By August 1, 2013, Briar Hydro Associates shall enter into, and provide 
LIHI with a copy of, an agreement reached between the U.S. Fish and Wildlife Service, 
the New Hampshire Fish and Game, and Briar Hydro Associates for providing safe, timely, 
and effective interim and permanent downstream passage and permanent upstream passage 
for American eel. The agreement shall address 1) measures to be taken to provide interim 
downstream passage, which shall be operational by August 15, 2013; 2) the consultative 
process for design and implementation of permanent downstream passage, which shall be 
operational by August 1, 2016, subject to a reserved right by the resource agencies to 
amend that deadline as they deem necessary; and 3) the consultative process and schedule 
for design and implementation of permanent upstream passage. Briar Hydro Associate 
shall notify LIHI within two weeks of completion of permanent passage measures. In the 
event that U.S. Fish and Wildlife Service or New Hampshire Fish and Game determine 
prior to the installation of permanent downstream passage that the initial interim 
downstream passage measures are not providing safe, timely and effective interim passage 
for out-migrating eels, Briar Hydro Associates shall implement other reasonable interim 
measures as requested by these agencies. 
 
Status: Downstream passage for American eel is currently provided via the 50 cfs sluice 
gate release at York Dam and a bypass pipe at the penstock intake structure. These were 
in place during the original 2013 certification review, but improvements per this Condition 
were deemed necessary by LIHI. The improved measures are being installed this summer. 
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No firm schedule has been established for permanent upstream passage.  See Criteria C 
and D for further discussion.  
 
Condition No. 5. During the term of this certification, should a resource agency request 
implementation of upstream and/or downstream passage at the Facility for anadromous 
fish, Briar Hydro Associates shall so notify LIHI within 14 days and provide LIHI with a 
copy of the request and its response. 
 
Status: Downstream passage measures for anadromous species current exists via the 50 
cfs sluice gate release at York Dam and a bypass pipe at the penstock intake structure, 
although they have not received formal agency approval. Downstream passage is no longer 
operated for salmon smolt per approval from USFWS. However, when river herring 
stocking by NHFG occurs, passage for river herring is required via these measures. No 
upstream measures have been required to date.  
 
Condition No. 6. Briar Hydro Associates shall consult with, and, if necessary, obtain 
approval from, the N.H. Natural Heritage Bureau for any activities that may have an 
adverse effect on long-leaved pondweed. Such activities shall be included in the annual 
reports filed with LIHI.” 
 
Status: No actions taken that would require agency consultation. 

 
 

II. RECERTIFICATION PROCESS AND INITIAL ASSESSMENT 
 
Under the 2016 LIHI Handbook, reviews are a two-phase process starting with a limited review 
of a completed LIHI application, focused on three questions: 
 
(1) Is there any missing information from the application? 
(2) Has there been a material change in the operation of the certified facility since the previous 
certificate term? 
(3) Has there been a change in LIHI criteria since the certificate was issued? 
  
In accordance with the Recertification Standards, if the only issue is that there is some missing 
information, the applicant will have the opportunity to provide the missing information, and this 
may or may not trigger a Stage II review. These standards also state that "material changes" mean 
non-compliance and/or new or renewed issues of concern that are relevant to LIHI's criteria. If 
the answer to either question (2) or (3) is “Yes,” the Application must proceed through a second 
phase, which consists of a more thorough review of the application using the LIHI criteria in 
effect at the time of the recertification application, and development of a complete Stage II 
Report. Because the new Handbook involves new criteria and a new process, the answer to 
question two for all projects scheduled to renew in 2017 is an automatic ‘YES.’ Therefore, all 
certificates applying for renewal in 2017 are required to proceed through both phases of the 
recertification process.  
 
The Applicant reported that no material changes have occurred since the original LIHI 
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certification. However, the increase in minimum flows from 50 cfs to 100 cfs from York Dam 
stipulated by the 2013 LIHI certification would constitute a positive operational change. 

A review of the initial application, received in August, 2017, resulted in a Stage I or Intake 
Report, dated October 19, 2017. The response to the Stage I Report was provided in the form of 
a revised Application received on March 8, 2018, with assignment of the Stage II review on April 
2, 2018. The Stage I review was conducted by a different LIHI reviewer than Stage II. It is noted 
that while the original application did not identify any PLUS standards, the final application 
requested recertification of the Project for a total of eight years, five years plus an additional three 
years for achieving the PLUS standard for the unique downstream eel passage being installed.  

This Stage II assessment included review of the application package, public records in FERC’s 
eLibrary since the most recent LIHI recertification in March 2013 and annual compliance 
statements received by LIHI during the past term of certification.  

Outreach was made to the following stakeholders as part of this review. Their discussions are 
incorporated into the applicable criterion sections. 

• NH Department of Environmental Services (NHDES) – Ted Walsh
• US Fish and Wildlife Service (USFWS)- Julianne Rosset

III. PROJECT’S GEOGRAPHIC LOCATION

The Project is located on the Contoocook River in the north end of the city of Concord, New 
Hampshire.  The Contoocook River is a major tributary of the Merrimack River.  From the 
Contoocook River confluence, the Merrimack River flows south to Massachusetts where it turns 
northeastward to empty into the Atlantic Ocean at Newburyport, travelling a total distance of 
101 miles from where the Contoocook enters it. The Project is located 2.1 miles upstream of the 
mouth of the Contoocook River. The Contoocook has a total river length of 71 miles and drains 
766 square miles of land. As previously noted, two other hydropower projects owned by the 
Applicant, Penacook Upper Falls dam and Penacook Lower Falls, are located approximately 1.1 
miles and 0.5 miles downstream from Rolfe Canal. Hopkinton Dam, owned and operated by the 
U.S. Army Corps of Engineers, forms Hopkinton Lake, located on the Contoocook River 
upstream of Rolfe Canal, in Hopkinton, at River Mile 17. Releases from this dam are the major 
controller of flows into the Rolfe Canal Project. 

Figures 1 and 2 in Appendix A shows the location of the Rolfe Canal Project and other dams on 
the Contoocook and Merrimack Rivers. Figure 3 show the key features of the Project, while 
Figure 4 illustrates the location of the Zones of Effect. A series of photographs at the Project 
follow these Figures in Appendix A. 

IV. PROJECT AND IMMEDIATE SITE CHARACTERISTICS

The Project diverts water from an impoundment created by the 300-foot-long, 10-foot-high 
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York Dam, which is owned by the New Hampshire Water Resources Board (NHWRB). The 
reservoir behind York Dam has negligible storage, a surface area of approximately 1000 acres 
that extends for approximately 9 miles, and a normal water surface elevation of 342.46 feet 
NGVD.  Rolfe Canal, which is a 3,800-foot-long, 75-foot-wide, and 10-foot deep power canal, 
with its flow controlled by an intake structure (“Rolfe Canal Gate Inlet”) located at the Island 
Road bridge. The gate inlet is only closed during flood conditions or to dewater the canal for 
maintenance purposes. At the lower end of the canal, the Project headworks and intake are 
located at the Briar Hydro Dam, where generation flows are conveyed to the powerhouse 
through a 950-foot-long steel underground penstock. The Briar Hydro Dam is a 130-foot-long, 
17-foot-high granite block dam. A channel about 2,400 feet in length is bypassed by the 
penstock; the reach includes the old Briar Pipe factory dam, which is about 500 feet 
downstream of the penstock intake structure. Remnants of this dam serve no purpose for the 
current Project.  A 1,200-foot-long tailrace channel carries flows back to the main channel 
of the Contoocook River.  Figure 3 in Appendix A illustrates these features. 

The Project includes a powerhouse containing one generating unit with a total installed capacity 
of 4,285 kW and related transmission facilities. The Project is unmanned, but operation is 
monitored on a 24/7 basis. The impoundment formed by the immediately-downstream Penacook 
Upper Falls dam (FERC No. 6689, “PUF”) backwaters to the Rolfe Canal tailrace. Immediately 
downstream of PUF is the Penacook Lower Falls (FERC No. 3342, “PLF”) project. Rolfe, PUF 
and PLF are all owned and operated by BRHA.   

V. ZONES OF EFFECT 

Four Zones of Effect (ZOE) were designated by the applicant and were determined to be 
appropriate. These are identified on Figure 4 in Appendix A. 

• ZOE #1 - Impoundment
• ZOE #2 – Bypass Reach
• ZOE #3 – Tailrace and Regulated Reach
• ZOE #4 – Spillage Canal

VI. REGULATORY AND COMPLIANCE STATUS

On December 5, 1984, the Federal Energy Regulatory Commission (FERC) issued a 40-year 
license for FERC Project No. 3240, authorizing the construction, operation, and maintenance of 
the Project. The license contains special articles addressing minimum flows, anadromous fish 
passage, and cultural resources protection.  Details of these requirements are discussed under the 
applicable criterion. 

FERC subsequently, on February 28, 1986, authorized a change in certain features of the Project 
such as the powerhouse location, construction of a penstock, construction of a new inlet control 
structure and change of unit size. The authorization letter notes that the changes were accepted by 
the USFWS, NHFG and NHWRB (now part of NHDES). The fisheries agencies had stipulated 
two conditions: 1) that 5 cfs be spilled at the intake control structure (Briar hydro dam) year-round 
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to maintain habitat in the channel bypassed by the Project penstock, and 2) a system of timber 
weirs be constructed in the bypassed reach of the canal “to optimize the use of the bypass flow to 
preserve existing habitat.” Although the authorization letter indicated that the license would be 
amended at a later date to include these two mitigation measures, there is no record of that having 
been done. The license amendment issued in September 1986 did not include these measures. 
 
The New Hampshire Water Supply and Pollution Control Commission (now part of NHDES), by 
letter dated February 16, 1983, certified under Section 401 of the federal Clean Water Act a project 
described as “dredge to increase flow in the Rolfe Canal for a hydroelectric project.” This served 
FERC’s purposes for the licensing process. The certification is not conditioned. 
 
No changes to the license nor Section 401 certification have occurred since last certified by LIHI. 
 
A review of FERC’s eLibrary, data provided in the application, follow-up communications with 
the applicant, and outreach to regulatory agencies indicated that there are no new or continuing 
environmental issues at Project.  
 
 

VII. PUBLIC COMMENT RECEIVED OR SOLICITED BY LIHI 
 
The original application for re-certification was posted for public comment, with a deadline for 
submission of comments of October 31, 2017.  No public comments were received. 
 

  
VIII. SUMMARY OF COMPLIANCE WITH CRITERIA 

 
The following tables show the Standards selected for each criterion for the four ZOEs.  

 
Zone of Effects #1 –  Impoundment 
 
      Criterion 

Alternative Standards Applied 
1 2 3 4 Plus 

A Ecological Flow Regimes X     
B Water Quality   X   
C Upstream Fish Passage X     
D Downstream Fish Passage  X   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    
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Zone of Effects #2 – Bypass Reach 
 
      Criterion 

Alternative Standards Applied 
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    

 
Zone of Effects #3 –Tailrace and Regulated Reach 
 
      Criterion 

Alternative Standards Applied 
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    

 
 Zone of Effects #4 – Spillage Canal 
 
      Criterion 

Alternative Standards Applied 
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    
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The applicant only selected the PLUS standard and not any of the others, as required by the 
Handbook, and I recommend that D-2 should also have been used. The impetus of the installation 
of improved downstream passage for American eel is the previous LIHI certification. D-2 is 
nonetheless recommended for ZOE #1 since the design of the eel passage was the result of 
resource agency consultation. Sufficient supporting data was provided which demonstrated 
compliance with all criteria and standards, with the exception of the Plus standard for ZOE #1 
for Downstream Fish Passage.  

 

IX. DETAILED CRITERIA REVIEW 
 

 

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. 

 
Standards:  All river reaches where stream flows are altered by the facility shall be defined. 
In all locations, appropriate flow management should apply an ecosystem-based approach that 
supports fish and wildlife resources by considering base flows, seasonal variability, high flow 
pulses, short-term rates of change, and year-to-year variability. Compliance with one of the 
alternative standards identified in the Low Impact Hydropower Certification Handbook issued 
March 7, 2016 must also be demonstrated. 

 

Assessment of Criterion Passage: 
The Applicant selected Standard A-1, Not Applicable/De Minimis Effect for ZOE #1 and 
Standard A-2, Agency Recommendation is appropriate to pass the Ecological Flow Regimes 
criterion for all other ZOEs. These standards require: 
 

“STANDARD A-1. Not Applicable/De Minimis Effect: The Facility operates in a true 
run -of-river operational mode and there are no bypassed reaches or water diversions 
associated with the Facility; or the facility is located within an existing water conduit that 
does not discharge into natural waterways.” 

 
“STANDARD A-2.  Agency Recommendation:  The flow regime at the Facility was 
developed in accord with a site--specific, science--based agency recommendation.” 

 
The Project is operated in a run-of-river mode, although neither the FERC license nor water 
quality certification mandate such operation. Rolfe Canal provides the following minimum flow 
releases as identified by either the FERC License, obligations made to resource agencies with 
their approval of the Project design changes in 1986, or in compliance with LIHI’s earlier 
Certification. These are: 
 

A. ECOLOGICAL FLOW REGIMES 
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Release Requirement Basis 
285 cfs as measured at the confluence 
of the Contoocook River and Rolfe 
Canal of which 50 cfs is released from 
York Dam. 

FERC license Article 32. 

400 cfs released from York dam 
during May and June or during peak 
passage season once agency approved 
up and downstream anadromous fish 
passage facilities are operational 

FERC license Article 32. This has not yet been 
triggered 

5 cfs release from Briar Pipe Dam to 
the Spillage canal 

Resource agency requirement in response to project 
re-design. Not in license or water quality 
certification. This release assessed in 2017 Flow 
Demonstration Study. 

100 cfs from York Dam LIHI 2013 Certification Condition.  Is also part of 
basis used by NHDES in their letter dated December 
31, 2012 confirming Project is meeting water quality 
standards. This release assessed in 2017 Flow 
Demonstration Study. 

 
The Rolfe Canal run-of-river operation is regulated via an automatic pond level control system 
in the pond behind York dam that ensures the project maintains a pond level of EL 342.46 msl 
(York Dam elevation is 342.2 feet and a spill of 0.26 foot (3.16 inches) is maintained to meet 
the minimum flow requirements). The 100 cfs release is made by passing 50 cfs over the 
spillway and at least 50 cfs through a stop log bay gate, fixed in an open position.  The minimum 
flow over the spillway is measured via a fixed staff gage on the abutment.  This gage allows the 
operators to measure the spillage of water over the dam crest as part of their daily log checks of 
the facility to ensure that the minimum flow is being maintained over the spillway.  
Conformance with the 285 cfs flow where the tailrace and River meet is not monitored since the 
Project operates in a run-of-river mode, passing all water flowing into the Project. The 5 cfs is 
released into the bypassed section of the power canal is via a pipe at the intake control structure 
at Briar Hydro Dam. The maximum hydraulic capacity of this pipe is 5 cfs, and due to leakage 
around the pipe, additional flow also occurs. The only time that this flow is not maintained is 
when the Rolfe canal inlet gate is closed and the canal is drained for maintenance purposes. This 
has not occurred since last certified by LIHI. 
 
The basis of the 285 cfs cannot be confirmed as it would have been developed over 30 years 
ago. It is assumed that an assessment by the resource agencies appropriate for the aquatic 
resource conditions and water quality standards was conducted as part of the licensing process. 
Since the Project has been operating in a run-of-river mode for many years, I believe the lack of 
this back-up documentation for the 285 cfs flow is not relevant.  A qualitative flow 
demonstration study conducted in December 2017 was designed and implemented by the 
USFWS and NHDES. It was site-specific, observable, repeatable and systematic. This type of 
field evaluation is often used at the request of agencies and constitutes "generally accepted 
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practice within the scientific community" as used by FERC in licensing study plan criteria1. The 
findings of these studies, confirmed by the USFWS and NHDES, were that the 5 cfs and 100 
cfs releases are adequately protective minimum flows for the spillage canal and bypass reach, 
respectively. This was confirmed via outreach to the NHDES and USFWS as part of this re-
certification review. The agencies noted that upcoming re-licensing studies2 may result in 
different minimum flow requirements. Thus, I believe that the weight of the evidence is that 
these flows have a scientific/technical basis supporting them. 
 
In response to an inquiry made, the Applicant reported that no deviations of the 5 cfs flow 
requirement have occurred since certified in 2013. Regarding the 100 cfs release requirements, 
low flows released from the upstream Hopkinton Dam, prevented release of the 100 cfs flows 
at the York Dam on several occasions in 2016 which was a very low water year.  When there is 
insufficient water to power the turbine, which requires a minimum of about 150 cfs, the wicket 
gates are closed which blocks the path of water.  As a result, all downstream flows are released 
via the York Dam.  The FERC License requirement was for release of minimum flows, or inflow, 
whichever is less, and the 2013 LIHI condition only required modification of the 50 cfs to 100 
cfs. Thus, I believe the inability to release 100 cfs during these low flow events are technically 
not flow deviations.  
 
A Flow Monitoring Plan, required by the original LIHI certification, was developed and 
submitted for review to USFWS, NHFG, and NHDES in early December 2017; comments have 
not been received to date, although USFWS and NHDES commented on the write up of the flow 
demonstration. While an initial review of flows by USFWS occurred in 2014, it was discovered 
that what was thought to be passage of 100 cfs into the bypass was in fact 150 cfs. The applicant 
reported difficulties in coordinating a date when the agencies could return to the site so that a 
Flow Demonstration study comparing effects of 100 cfs vs 150 cfs could be performed. The 
Applicant reported they wanted to coordinate the meeting at the same approximate time as the 
draft Flow Monitoring Plan was issued for comment. The current draft Plan does not address 
the 285 cfs minimum flows, a FERC License requirement. However, the run-of-river operation 
in essence eliminates the need for its inclusion in the Plan. 
 
I am recommending that a condition regarding finalization of the Flow Management Plan is 
needed to fully address this Criterion.  
  

This Project Conditionally Passes Criterion A – Ecological Flow Regimes- Go to B 
 

 
Goal: Water Quality is protected in waterbodies directly affected by the facility, including 
downstream reaches, bypassed reaches, and impoundments above dams and diversions.   

                                                      
1  https://www.ferc.gov/industries/hydropower/gen-info/guidelines/guide-study-
criteria.pdfinfo%2Fguidelines%2Fguide-study-criteria.pdf&usg=AOvVaw1BO8NBhc3Pyiuh2k2hSFyl  
2 According to the Applicant, relicensing activities will begin in December 2019 in anticipation of filing a Draft 
License Application in 2022 (24 months before the license expiration date in 2024). It is anticipated that studies 
associated with relicensing will occur in 2020 and 2021, as necessary. 

B. WATER QUALITY 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwjckLKnvdraAhWkwFkKHa-zD_8QFggnMAA&url=https%3A%2F%2Fwww.ferc.gov%2Findustries%2Fhydropower%2Fgen-info%2Fguidelines%2Fguide-study-criteria.pdf&usg=AOvVaw1BO8NBhc3Pyiuh2k2hSFyl
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwjckLKnvdraAhWkwFkKHa-zD_8QFggnMAA&url=https%3A%2F%2Fwww.ferc.gov%2Findustries%2Fhydropower%2Fgen-info%2Fguidelines%2Fguide-study-criteria.pdf&usg=AOvVaw1BO8NBhc3Pyiuh2k2hSFyl
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Standards: Compliance with the appropriate state/provincial or federal water quality standards 
must be demonstrated with all waterbodies where water quality is directly affected by the 
facility, including those affected areas outside the facility boundary. In all cases, if any 
waterbody directly affected by the facility has been defined as being water quality limited (for 
example, on a list of waters with quality that does not fully support designated uses), it must be 
demonstrated that that the facility has not contributed to that substandard water quality. 
Compliance with one of the alternative standards identified in the Low Impact Hydropower 
Certification Handbook issued March 7, 2016 must also be demonstrated. 

Assessment of Criterion Passage 

The Applicant has selected Standard B-3, to pass the Water Quality criterion for all four ZOEs. 
This Standard requires: 

“STANDARD B-3. Site-Specific Studies:  In the absence of an applicable agency 
recommendation specific to the facility, the facility owner demonstrates that it is in 
compliance with the quantitative water quality standards established by the state or other 
regulatory authority that support designated uses pursuant to the federal Clean Water Act 
or other applicable statute in the facility area and in the downstream reach.” 

This standard is appropriate as new water quality testing following a protocol issued by the 
NHDES on March 28, 2018, following an onsite visit in 2017, is planned for this summer. Similar 
testing done for the original LIHI review confirmed that NHDES, in its letter from December 31, 
2012, stated that the Project was not adversely impacting water quality standards for dissolved 
oxygen, phosphorus and chlorophyll-a at that time. NHDES required the new testing to confirm 
whether or not the Project is affecting water quality. 

The Rolfe Project impoundment (ZOE #1) is listed as a Category 3 water in the NHDES 2016 
Draft Status of Each Assessment Unit Report. Category 3 waters are those for which there is 
insufficient information upon which to base a determination of designated-use support. The 
impoundment will be sampled in 2018. 

River assessment unit (NHIMP700030507-06), which represents the bypass reach (ZOE #2) and 
the tailrace (ZOE #3), was sampled in 2015 and 2016 because it is the same assessment unit 
associated with the impoundment of the downstream Penacook Upper Falls (“PUF”) project. 
According to the 2016 Assessment Report, the PUF impoundment is currently listed as a Category 
5 impaired water for aquatic life support due to pH impairment.  A letter confirming that “the 
(PUF) Project does not appear to be causing or contributing to violations of state water quality 
standards” was included in the Rolfe Canal application for re-certification. NHDES concluded that 
conditions in this river assessment unit are fully supporting dissolved oxygen, temperature and 
other parameter standards for the designated use aquatic life.  Additionally, based on the December 
2017 Flow Demonstration Study, NHDES concurred with the USFWS that the flows in this zone 
appeared adequately protective of aquatic biota and water quality. Testing will nonetheless be 
conducted in 2018 in the Bypass Reach below the York Dam, as well as at the confluence of the 
Bypass Reach (ZOE #2) and Tailrace (ZOE #3).  
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ZOE #4, the Spillage Canal was not sampled in the 2012 sampling effort, nor is it designated as a 
required sampling location in the new NHDES sampling protocol for the 2018 studies. The 2018 
protocol however includes a sampling location upstream of the Briar Hydro Dam which is at the 
intake of the penstock. This is designated as part of ZOE #1.  
 
As the 2012 sampling found that the Project was not adversely affecting water quality for the tested 
parameters, and the only change in operations is increased flows to the Bypass Reach, I believe 
that the Project will likely be found to continue to be in compliance with water quality standards 
when tested in 2018. Thus, I am recommending a Condition be required to ensure testing is 
completed and results indicate compliance, rather than not certifying the Project until this testing 
is completed. 
 

This Project Conditionally Passes Criterion B – Water Quality- Go to C 
 

 
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, sustainable fish and wildlife resources in areas affected by the facility. 
 
Standards: The applicant shall list all migratory fish species (for example, anadromous, 
catadromous, and potamodromous species) that occur now or have occurred historically at the 
Facility.  Maintenance of upstream passage sufficient to support sustainable populations of these 
migratory species must be demonstrated by compliance with one of the alternative standards 
identified in the Low Impact Hydropower Certification Handbook issued March 7, 2016. 

Assessment of Criterion Passage 
 
The Applicant has selected Standard C-1, Not Applicable/De Minimis Effect as applicable to 
ZOE #1 (Impoundment) and ZOE #4 (Spillage Canal) and Standard C-2, Agency 
Recommendation for the ZOE #2 (Bypass Reach) and ZOE #3 (Tailrace and Regulated Reach) 
Upstream Fish Passage criterion. These standards require: 
 

“STANDARD C-1.  Not Applicable/De Minimis Effect:  The facility does not create a barrier 
to upstream passage, or there are no migratory fish in the vicinity of the facility and the 
facility is not the cause of extirpation of such species if they had been present historically.” 
 
“STANDARD C-2.  Agency Recommendation:  The facility is in compliance with science-
based fish passage recommendations from appropriate resource agency(ies) which have 
been issued for the facility and which include provision for appropriate monitoring and 
effectiveness determinations.” 
 

Standard C-1 is appropriate for the impoundment as no obstacles to upstream passage exist once 
fish have entered the impoundment above York Dam. This standard was also selected for the 
Spillage Canal. Agency interest in future upstream fish passage has been focused on restoration of 
migration to the mainstem of the Contoocook River, and not the manmade Spillage Canal, which 

C. UPSTREAM FISH PASSAGE 
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is the lower portion of the Rolfe Canal. During the field exercise conducted in December 2017, 
agency staff observed the 5 cfs minimum flow into that reach as well as the upstream and 
downstream barriers to fish migration into this section of the Rolfe Canal. Standard C-2 is 
appropriate for the Bypass Reach (ZOE #2) and ZOE #3 which is the tailrace and where it joins 
the river. The application did not address determination of whether or not flows from the tailrace 
will compromise movement up the Bypass Reach for anadromous species, but the agencies appear 
to believe these flows will not misdirect migrating eels. Thus, it’s use by migrants will undoubtedly 
be a consideration in future relicensing studies and agency deliberations. 
 
According to the Strategic Plan & Status Review, Anadromous Fish Restoration Plan, Merrimack 
River, anadromous fish, including Atlantic salmon, American shad, and river herrings (alewives 
and blueback herring) have historically populated the Merrimack River basin, including the 
Contoocook River. Starting in 1847, with the Essex Dam in Lawrence, Massachusetts constructed 
at River Mile 30 of the Merrimack River, anadromous fish access was cutoff. A number of other 
dams were also constructed downstream, further blocking migratory movement. 
 
Article 30 of the FERC license provided for the construction of anadromous fish passage facilities 
at the Project, after consultation with the USFWS and NHFG. The schedule for upstream passage 
is contingent upon successful passage of target numbers of specific anadromous species at several 
downstream dams, with each deadline based on meeting triggers at the next downstream dam. 
According to the latest annual report (February 23, 2017), to FERC from Eversource, the owner 
of the downstream Hooksett Dam, USFWS determined that based on 2016 passage numbers, the 
trigger for now needing fish passage at Hooksett has been met.  Currently, Eversource is evaluating 
the results of their Upstream Fish Passage Feasibility Study but has not yet constructed upstream 
passage. The earliest that the Rolfe Canal Project will be required to install fish passage facilities 
is 2020, based on this USFWS information. 
 
Regarding upstream passage for American eel, 2001 studies conducted by NHFG have found 
limited numbers of eel upstream of the Rolfe Canal Project, therefore eel have been successful in 
finding natural passage routes to some extent at York dam and downstream dams. Per Condition 
4 of Rolfe Canal’s 2013 LIHI certification, BRHA has been working collaboratively with NHFG 
and USFWS on an upstream eel passage plan for the Rolfe Canal, Penacook Upper and Penacook 
Lower Falls Projects. Per the recommendation of USFWS and NHFG, temporary upstream eel 
passage routes are currently installed at Penacook Lower Falls and Penacook Upper Falls projects, 
to help determine the best location for permanent passage. Passage at Penacook Upper Falls 
represents the most significant barrier to upstream passage at the projects according to USFWS. 
Rather than installing passage at Rolfe Canal at this time, eels captured at Upper and Lower Falls 
are transported above the Rolfe Canal Project. BRHA continues to work collaboratively with the 
agencies on assessing the best options for permanent upstream passage measures at these three 
Projects.  
 

This Project Passes Criterion C – Upstream Fish Passage- Go to D 
 

 
Goal:  The facility allows for the safe, timely, and effective downstream passage of migratory fish.  

D. DOWNSTREAM FISH PASSAGE AND PROTECTION 
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For riverine (resident) fish, the facility minimizes loss of fish from reservoirs and upstream river 
reaches affected by Facility operations.  All migratory species are able to successfully complete 
their life cycles and to maintain healthy, sustainable fish and wildlife resources in the areas affected 
by the Facility. 
 
Standards: The applicant shall list all fish species (for example, 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, compliance 
with one of the alternative standards identified in the Low Impact Hydropower Certification 
Handbook issued March 7, 2016 must be demonstrated.  
 

Assessment of Criterion Passage 
 
The Applicant has selected and demonstrated compliance with Standard D-1, Not Applicable/De 
Minimis Effect for ZOEs #2 (Bypass Reach), ZOE #3 (Tailrace and Regulated Reach) and ZOE 
#4 (Spillage Canal) and STANDARD D-2. Agency Recommendation for the impoundment 
(ZOE #1) criterion. The Applicant also selected the PLUS Standard due to their efforts on 
downstream eel passage. These standards require: 
 

“STANDARD D-1.  Not Applicable/De Minimis Effect:  The facility does not create a 
barrier to downstream passage, or there are no migratory fish in the vicinity of the facility; if 
migratory fish had been present historically, the Facility is not responsible for extirpation of 
such species; the Facility does not contribute adversely to the sustainability of riverine fish 
populations or to their access to habitat necessary for the completion of their life cycles.” 
 
“STANDARD D-2.  Agency Recommendation:  The Facility is in compliance with a 
science-based resource agency downstream fish passage or fish protection 
recommendations, which may include provisions for ongoing monitoring and effectiveness 
determinations that have been issued for the Facility.” 
 
“STANDARD D-PLUS: In addition to satisfying one of the standards above, the Facility 
has deployed an advanced technology, the primary purpose of which is to improve 
downstream fish passage or reduce the losses of riverine fish, or is part of a basin-scale 
redevelopment strategy and is evaluating the technology in the context of an adaptive 
management program.” 

 
Standard D-1 is appropriate for the three noted ZOEs as no obstacles to downstream passage exist 
once fish have entered these zones. 
 
Downstream passage for American eel and anadromous species is currently provided via the 50 
cfs sluice gate release at York Dam and a bypass pipe at the penstock intake structure. These 
current passage measures, which were in place during the original 2013 LIHI certification review, 
apparently have not been formally reviewed by the resource agencies, although the agencies 
clearly endorse their use. This is demonstrated in 2017 communications between the Applicant, 
USFWS and NHFG, provided in the application, in which BRHA is instructed to use these 
passages when NHFG stocks river herring in the Contoocook River. Downstream passage is not 
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required for Atlantic salmon, as smolts are no longer being stocked in the basin. Agencies have 
not requested any changes to these passage measures at this time, likely due to the current lack of 
upstream passage.  

Condition 4 of the 2013 LIHI certification required that improvements were necessary for 
downstream eel passage. While a formal written agreement was not developed as requested in this 
Condition, nor was the prescribed timeframe met, it is clear that coordination has been ongoing 
between BRHA, USFWS and NHGF to implement improvements at all three BRHA projects on 
the river. Difficulties in scheduling necessary site visits, research of alternative options and time 
needed for agency review were key reasons for the delays in improvement implementation. 

In order to meet these obligations, BRHA investigated various downstream solutions, including 
trap and truck, underwater barrier and guidance systems and altering plant operations.  In addition, 
BRHA hired a former Maine Department of Marine Fisheries eel expert who has developed and 
implemented over twenty eel passages to develop a site-specific plan for downstream passage. 
Due to the very limited number of eel observed at the Project, in 2013, BRHA requested and 
received approval for USFWS to delay implementation of downstream passage until more 
information about the existing eel population was collected. LIHI also granted an extension. 

In 2014-2016, BRHA implemented a formal process to monitor the eel population at the Project.  
Details of this effort were provided in the application, specifically Appendix 4-6. Appendix 4-7 
included subsequent approval by USFWS to delay installation until 2018, following efforts 
discussed below. 

On June 13, 2017, following a collaborative design review process, USFWS approved BRHA to 
move forward with construction of an eel exclusion screen with traps and hoists. This will serve 
as a downstream eel passage system and will be located at the first gate inlet of Rolfe Canal.  This 
design was modeled after a similar design that has been implemented successfully in Sweden. 
BRHA and agency staff agreed that due to the novelty of the design application in New England, 
the screen and associated traps will need to undergo operational testing and may require 
operational or structural changes in future years based upon experience gained through operation. 
BRHA intends to have the eel screen operational by the beginning of the 2018 downstream passage 
season, on or before August 1, 2018. BRHA will work collaboratively with the agencies to develop 
an appropriate monitoring program; however, the volume of eels collected will likely depend upon 
increased numbers of upstream migrants. In 2017, there were very few upstream migrants however 
BRHA is working with the agencies to improve upstream passage. BRHA is committed to 
working with the agencies on implementing a long-term strategy for basin-scale improvement of 
eel population numbers.  

Upon installation of the eel exclusion screen with traps and hoists in the summer of 2018, BRHA 
should notify LIHI to demonstrate compliance with the original Condition, as well as compliance 
with this Criterion. The recommended condition also requires notice to LIHI if the agencies initiate 
consultation on enhancements to downstream passage measures for anadromous species. 

I believe it is too early in the process to award an extra three years of certification for the 
downstream eel passage program. However, as identified under GENERAL CONCLUSIONS 
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AND REVIEWER RECOMMENDATION, I am recommending that if the Project is re-
certified, that in the fourth year of this recertification period, the Applicant can make a request to 
LIHI for these extra years, based on documentation of the efforts undertaken and progress made 
during that period. 

The Project Conditionally Passes Criterion D – Downstream Fish Passage and Protection - 
Go to E 

Goal:   The Facility has demonstrated that sufficient action has been taken to protect, mitigate 
and enhance the condition of soils, vegetation and ecosystem functions on shoreline and 
watershed lands associated with the facility. 

Standards:  To pass the watershed protection criterion for LIHI certification, the applicant shall 
demonstrate compliance with one of the alternative standards identified in the Low Impact 
Hydropower Certification Handbook issued March 7, 2016. 

Assessment of Criterion Passage 

The Applicant has selected and demonstrated compliance with Standard E-1, Not Applicable/De 
Minimis Effect to pass the Shoreline and Watershed Protection criterion for all Project ZOEs. 
This standard requires: 

“STANDARD E-1.  Not Applicable/De Minimis Effect:  There are no lands associated with 
the facility under ownership and control of the applicant that have significant ecological 
value for protecting water quality, aesthetics, or low-impact recreation, and there has been 
no Shoreline Management Plan (SMP) or similar protection required at the facility; or the 
facility has no direct or indirect project-related land ownership, excluding lands used for 
power generation and transmission, flowage rights and required developed recreational 
amenities.” 

The Applicant does not own any of the land abutting the York Dam impoundment, the bypassed 
reach of the Contoocook River, the shoreline of the inlet canal, or the shoreline of the tailrace 
channel. No protected buffer zones have been created along the riverine impoundment through a 
settlement agreement or the license. There have been no observed areas of high erosion during the 
24 years that the Project has been operated. The canal banks consist of sections that are riprapped 
with stone in areas of high flow and earthen banks in the remaining sections of the canal.  There 
is no shoreland protection plan required by the FERC License.   

The Project Passes Criterion E – Shoreline and Watershed Protection - Go to F 

Goal:  The Facility does not negatively impact listed species. 

E. SHORELINE AND WATERSHED PROTECTION 

F. THREATENED AND ENDANGERED SPECIES PROTECTION 
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Standards:  Facilities shall not have caused or contributed in a demonstrable way to the extirpation 
of a listed species. However, a facility that is making significant efforts to reintroduce an extirpated 
species may pass this criterion. To pass the Threatened and Endangered Species criterion 
compliance with at least one of the alternative standards identified in the Low Impact 
Hydropower Certification Handbook issued March 7, 2016 must be demonstrated. 
 

Assessment of Criterion Passage  
The Applicant has selected and demonstrated compliance with Standard F-1, Not Applicable/De 
Minimis Effect to pass the Threatened and Endangered Species Protection criterion for the 
Project. This standard requires: 
 

“STANDARD F-1.  Not Applicable/De Minimis Effect:  There are no listed species present 
in the facility area or downstream reach, and the facility was not responsible for the 
extirpation of the listed species if they were previously there.” 

 
BRHA requested a consultation dated May 27, 2017 from the New Hampshire Natural Heritage 
Bureau (“NHB”) indicating that four state-listed species are present in the vicinity of the Project: 
wood turtle (species of concern), spotted turtle (threatened), Northern leopard frog (species of 
concern) and the rapids clubtail (species of concern).  Carol Henderson of the NHFG was consulted 
again on August 7, 2017 for any suggested mitigation for these species. She responded that “this 
project will not pose any threat to the listed species of concern identified in the NHB17-2030 
report.” The Northern Long Eared Bat, which is both a federal and state endangered species, was 
not on the list provided by NHFG as possibly being at the site. 
 
As a condition of the Project’s certification in 2012, BRHA was required to consult with the NHB 
prior to any dredging or drawdown that may imperil the long leaved pondweed, which was 
previously identified in the vicinity of the Project. However, this plant species was not identified 
by the state in their 2017 review, and therefore I do not believe this condition is needed.  
 

The Project Passes Criterion F – Threatened and Endangered Species Protection - Go to G 
 

 
 
 
 
Goal:  The Facility does not inappropriately 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. 
 
Standards:  To pass the Cultural and Historic Resource criterion compliance with one or more of 
the alternative standards identified in the Low Impact Hydropower Certification Handbook 
issued March 7, 2016 must be demonstrated. 

Assessment of Criterion Passage 
 
The Applicant has selected and demonstrated compliance with Standard G-1, Not Applicable/De 
Minimis Effect: to pass the Cultural and Historic Protection criterion for the Project for all ZOEs. 

F. CULTURAL AND HISTORIC RESOURCE PROTECTION 
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This standard requires: 
 

“STANDARD G-1 Not Applicable/De Minimis Effect:  There are no cultural or historic 
resources present on facility lands that can be potentially threatened by construction or 
operations of the facility, or facility operations have not negatively affected those that are 
present, either recently or in the past.” 

 
There is no cultural resources management plan required for this project. Article 34 of the license 
requires, prior to any future construction, consultation with the State Historic Preservation Office.  
BRHA is currently in compliance with this license article and no future construction activities are 
planned. 
 
The Applicant submitted a Request for Project Review to the New Hampshire Division of 
Historical Resources in July 2017. The Division’s response was submitted with the re-certification 
application.  In their response, they referenced their 2012 correspondence and state that York Dam 
may be eligible for National Register listing. York Dam is a state-owned structure. If project 
modifications are proposed in the future, then archeological surveys would be necessary. York 
dam is the only potentially qualifying historic structure within the project boundary and no 
activities are proposed that would warrant archeological surveys at this time. 
 

The Project Passes Criterion G - Cultural and Historic Resource Protection - Go to H 
 

 
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. 
 
Standards:  To pass the recreation criterion, compliance with at least one of the alternative 
standards identified in the Low Impact Hydropower Certification Handbook issued March 7, 
2016 must be demonstrated.  In all cases, it must be demonstrated that flow-related recreational 
impacts are mitigated to a reasonable extent in all zones where there is flow-related recreation.  
Where there is recognized, flow-related recreational use, the facility shall provide the public with 
relevant and up-to-date information on reservoir levels and river flows, preferably real-time 
updates.  It is understood that recreational activities must be consistent with the assurance of 
reasonable safety of employees and the public, and with critical infrastructure protection dictated 
by state or federal authorities. 

Assessment of Criterion Passage 
The Applicant has selected and demonstrated compliance with Standard H-2, Agency 
Recommendation to pass the Recreational Resources criterion for the Project for all ZOEs. This 
standard requires: 
 
 

“STANDARD H-2.  Agency Recommendations:  If there are comprehensive resource 
agency recommendations for recreational access or accommodation (including recreational 
flow releases) on record, or there is an enforceable recreation plan in place, the Facility 
demonstrates that it is in compliance with those. 

H. RECREATIONAL RESOURCES 
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There have been no changes in recreational issues since last certified by LIHI. The Project provides 
limited recreational opportunities due to insufficient shoreland ownership by BRHA (see orange 
areas on Figure 5 in Appendix A). Standard H-2 was appropriately selected because the FERC 
license required BRHA to protect a boat launch owned by the City of Concord on the riverbank at 
the canal inlet. BRHA complied with the requirements by June 1993. The license did not require 
any other recreational resource development. 
 
The City of Concord owns a large tract of forested land that is located immediately downstream 
of the intake to the Rolfe Canal and between the Contoocook River and the canal (see Figure 5).  
Although the City has identified this land as a potential location for a park, no formal development 
has yet occurred, and the area is primarily used for hiking and serves as access for angling. 

 
The Project Passes Criterion H – Recreational Resources  
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X. GENERAL CONCLUSIONS AND REVIEWER RECOMMENDATION 
 
Based on my review, I believe that this project conditionally meets the requirements of a Low 
Impact facility and should be re-certified for a five-year period. Although BRHA applied for an 
extra three years of certification under the PLUS standard for their activities on downstream eel 
passage, I do not believe they have met the requirements for the additional certification at this 
time.  However, if efforts undertaken during 2018 through 2022 satisfy the requirements required 
under the PLUS criterion, then the applicant can apply to LIHI for the extra three years through 
demonstration of information identified in section B.2.4 of the July 202016 LIHI Handbook, or 
Handbook version in effect at that time. This request can be made as part of the 2022 annual 
compliance filing to LIHI. 
 

• The Owner shall notify LIHI within 60 days of when the Flow Monitoring Plan receives 
final resource agency approval. A copy of the final Plan, along with copies of the agency 
approvals, shall be included with the notification. 

 
• LIHI shall be provided a copy of the report submitted to NHDES on the results of the 

planned 2018 water quality studies along with the Owner’s interpretation of compliance 
with state standards. This LIHI submittal shall be within three months of completion of the 
testing and can be included with the applicable annual compliance statement if the timing 
aligns. A copy of NHDES’s response to the testing results shall also be forwarded to LIHI 
within 30 days of receipt from NHDES.  

 
• The Owner shall provide updates to LIHI as part of the annual compliance statements on 

the status of the measures being implemented at Rolfe Canal to enhance downstream eel 
passage, along with agency comments on these efforts. 

 
Items required to be reported on the annual compliance statement to LIHI include that: (1) no 
violation of the Low Impact Hydropower criteria or facility-specific situations; (2) no violation of 
the LIHI marketing guidelines; (3) no change in conditions relevant to the certification; (4) no 
receipt of notice of violation or non-compliance relevant to the facility’s certification from any 
government agency.  It is my position that since the Project has agency commitments regarding 
run-of-river operation and release of prescribed minimum flows, that should deviations occur, such 
events would be required to be reported annually under item (1) above as a possible violation of a 
“Low Impact Hydropower criteria or facility-specific situations” since this recertification 
recommendation is predicated on compliance with these commitments. Should any agency request 
new or improved upstream or downstream passage for anadromous species, or installation of 
upstream eel passage at the Project, I believe that such an event would be reported under as “a 
change in condition relevant to certification” under (3) above. Therefore, I did not include 
conditions to address these. 
 

THE ROLFE CANAL PROJECT 
CONDITIONALLY MEETS THE LIHI 

CRITERIA FOR CERTIFICATION AS A 
LOW IMPACT FACILITY 
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Figure 1 – Dams on the Merrimack and Pemigewasset River Upstream and 
Downstream of the Rolfe Canal Located on the Contoocook River    

 

 
 

 

 

 



Figure 2 - Rolfe Canal and Downstream Dams on the Contoocook River  

 

 
 

 

 



Figure 3 – Rolfe Canal Key Project Features 

 

 
 



Figure 4 – Rolfe Canal Zones of Effect 
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Figure 5 – Project Owned Lands 

 

 
 



Photograph 1 – York Dam 

 

 
 

 



Photograph 2 – ZOE #2 Bypass Reach 

 

 



Photograph 3 – ZOE #4 – Spillage Canal 

 



Photograph 4 - Rolfe Canal Island Road Gate Inlet 
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