
Boott Hydropower, LLC 
 
Subsidiary of Central Rivers Power US, LLC 
670 N. Commercial Street, Suite 204 
Manchester, NH   03102 

 

 
Via eFiling December 1, 2021 
 
 

Kimberly D. Bose, Secretary 

Federal Energy Regulatory Commission 

888 First Street, N.E. 

Washington, D.C.  20426 
 

Re: Lowell Hydroelectric Project (FERC No. 2790-074);  

Updated Study Report Meeting Summary 

 

Dear Secretary Bose:  

Boott Hydropower, LLC (Boott or Licensee) is the Licensee, owner, and operator of the 20-

megawatt Lowell Hydroelectric Project (Project or Lowell Project) (FERC No. 2790). Boott 

operates the Project under a license from the Federal Energy Regulatory Commission (FERC 

or Commission). The Project’s existing license expires on April 30, 2023. Boott is pursuing a 

new license for the Project using the Commission’s Integrated Licensing Process (ILP) as 

defined in 18 Code of Federal Regulations (C.F.R.) Part 5. In accordance with the ILP, the 

Commission issued a Study Plan Determination (SPD) for the Project on March 13, 2019. The 

SPD directed Boott to conduct 13 studies in support of relicensing the Project.  

 

On June 12, 2020, the Commission issued a Revised Process Plan and Schedule and 

Determination on Requests for Study Modif ications for the Lowell Hydroelectric Project 

(Revised PPS). In accordance with the Revised PPS, Boott f iled the Revised ISR with the 

Commission on September 30, 2020, which contained the results of the following studies: 

Recreation and Aesthetics Study; Downstream American Eel Passage Assessment; Juvenile 

Alosine Downstream Passage Assessment; Upstream and Downstream Adult Alosine Passage 

Assessment; and the Fish Assemblage Study. Boott held the Revised ISR Meeting with 

relicensing participants and FERC staff on October 15, 2020 by video conferencing call. FERC 

issued the Director's Determination on Disputes/Amendments on February 2, 2021. 

 

In accordance with the Revised PPS, on February 25, 2021, Boott f iled a second Revised ISR 

containing the following studies: Three-Dimensional Computational Fluid Dynamics Modeling 

Study; Fish Passage Survival Study; Instream Flow Habitat Assessment and Zone of Passage 

Study in the Bypassed Reach; Resources, Ownership, Boundaries, and Land Rights Study; 

Historically Signif icant Waterpower Equipment Study; and Operation Analysis of the Lowell 

Canal Study. Boott also f iled an updated Recreation and Aesthetics Report as requested in 

FERC’s February 2, 2021 Determination. On March 5, 2021, Boott f iled the Water Level and 

Flow Effects on Historic Resources Study. Boott held the Revised ISR Meeting with relicensing 

participants and FERC staff on March 11, 2021 by video conferencing call and f iled the 

summary of the Revised ISR Meeting per regulations at 18 C.F.R. § 5.15(c)(3). 

 

On June 23, 2021, FERC issued a Determination on Requests for Study Modif ications for the 

Lowell Hydroelectric Project (June 2021 Study letter). This letter recommended that Boott file 

an Updated Study Report (USR) for all completed studies, and to f ile the initial Whitewater 

Boating and Access Study. In accordance with the June 2021 Study Letter, Boott f iled a USR 
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for the following studies: Downstream American Eel Passage Assessment; Juvenile Alosine 

Downstream Passage Assessment; Upstream and Downstream Adult Alosine Passage 

Assessment; Fish Passage Survival Study; Fish Assemblage Study; Instream Flow Habitat 

Assessment and Zone of Passage Study in the Bypassed Reach; Resources, Ownership, 

Boundaries, and Land Rights Study; Water Level and Flow Effects on Historic Resources 

Study; Historically Signif icant Waterpower Equipment Study; Recreation and Aesthetics 

Study; Operation Analysis of the Lowell Canal Study; and the 3-D CFD Study.  

 

Boott held a Study Report Meeting from 1:00 p.m. to 5:00 p.m. on November 16, 2021. 

Pursuant to 18 C.F.R. § 5.15(c)(3) and the June 2021 Study letter, Boott is f iling this USR 

Meeting Summary with the Commission on or before December 1, 2021. Within 30 days of 

the f iling of the USR Meeting Summary (i.e., December 31, 2021), stakeholders may f ile a 

disagreement with the summary and/or any proposals to modify ongoing studies with the 

Commission.  

1.0 Meeting Purpose and List of Participants 

1.1 Purpose  

During the USR Meeting, Boott presented information regarding the USR f iled on November 

1, 2021.  A copy of the USR Meeting presentation is included as Attachment A to this USR 

Meeting Summary.  

1.2 Participants 

Concurrent with the USR f iled on November 1, 2021, resource agencies, tribes, non-

governmental organizations, and other interested parties were invited to participate in the 

USR Meeting. The USR meeting was hosted by video conference call with an established 

agenda; thus, certain participants only attended/called into certain portions of the meeting. 

Representatives from the following organizations called into the meeting:  

• FERC 

• Boott 

• Massachusetts Division of Fisheries and Wildlife (MADFW) 

• National Marine Fisheries Service (NMFS)  

• United States Fish and Wildlife Service (USFWS) 

• Massachusetts Department of Environmental Protection (MADEP) 

• Massachusetts Department of Conservation and Recreation (MADCR) 

• National Park Service (NPS) 

• American Whitewater (AW) 

• Normandeau Associates, and 

• HDR, Inc.  
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2.0 SUMMARY OF THE INITIAL STUDY REPORT MEETING 

2.1 Introduction 

Kevin Webb (Boott) and HDR introduced the meeting, including the introduction of meeting 

participants and Boott’s relicensing team, the purpose of the meeting, an overview of the 

relicensing process, study completed to date, and ILP milestones.  

2.2 Fish Passage Survival Study 

Drew Trested (Normandeau) presented the goals, objectives, methods, and results of the Fish 

Passage Survival Study.   

• FERC and Normandeau discussed that the turbine blade strike analysis (TBSA) tool 

provides an overall prediction of survival when the population is routed through all 

potential routes, including proportion passing through the turbines. TBSA gives the 

predicted losses of f ish and what component were lost by each route.  

2.3 Three-Dimensional Computational Fluid Dynamics Modeling Study  

HDR presented the goals, objectives, methods, and results of the Three-Dimensional 

Computational Fluid Dynamics Modeling Study.   

• HDR stated they would confirm/update Table 3-1 in the report.  

• HDR clarif ied that the model run of the f ish ladder was based on f ield measurements 

(not based on water elevations).  

2.4 Instream Flow Habitat Assessment and Zone of Passage Study in the 

Bypassed Reach 

Normandeau presented the goals, objectives, methods, and the results of the Instream Flow 

Habitat Assessment and Zone of Passage Study in the Bypassed Reach. 

2.5 Resources, Ownership, Boundaries, and Land Rights Study Report   

HDR presented the goals, objectives, methods, and results for the Resources, Ownership, 

Boundaries, and Land Rights Study Report.     

• HDR discussed updates to the Resources, Ownership, Boundaries and Land Rights 

Study Report, particularly to the publicly-accessible database. HDR and NPS discussed 

what structures were and were not included in the database. 

2.6 Water Level and Flow Effects on Historic Resources Study    

HDR presented the goals, objectives, methods, and results of the Water Level and Flow Effects 

on Historic Resources Study. The primary update to this study is the inclusion of  the Great 

Wall Visual Assessment. 
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2.7   Historically Significant Waterpower Equipment Study    

HDR presented the goals, objectives, methods, and results of the Historically Signif icant 

Waterpower Equipment Study. 

2.8   Whitewater Boating and Access Study    

HDR and Boott provided an update on the Whitewater Boating and Access Study.   

• Boott conducted in-person site reconnaissance of the bypassed reach during lower 

f lows. During this site visit, Boott noted safety concerns related to debris in the 

bypassed reach, primarily rebar, that needs to be further evaluated and considered in 

the Safety Plan. The rebar was not previously noticeable under higher f lows In the 

Quarter 2 2021 Progress Report, Boott included photos of the rebar found in the 

bypassed reach, and a map showing the main area of concern that needs to be f urther 

evaluated with AW. Boott is currently working with AW to evaluate safety concerns 

associated with rebar in the bypassed reach, as well as monitoring the National 

Weather Service’s Advanced Hydrologic Prediction Service for the Merrimack River at 

Lowell to evaluate if  predicted river flows are adequate to perform the study. Boott will 

continue to monitor f low forecasts and will execute the study as soon as possible. 

• Additionally, FERC was notif ied in August that the Project was off-line following an 

electrical fault in the transmission cable to the grid. With the Project offline, Boott 

did not have control of the river and would not have been able to allocate the 

various f low levels necessary to complete the study in Q4.  

• AW expressed their frustrations that the study was not completed by the November 

1, 2021 f iling.  

• FERC noted it would be helpful if  Boott f iled more information about the rebar and 

what solutions are being considered by Boott. Boott agreed to f ile additional 

information after a more extensive evaluation of the rebar issue.  

 

2.9 Other Studies 

• FERC asked questions relating to the f inal detection locations for the 18 radio-tagged 

juveniles identif ied as having not passed downstream during the juvenile assessment. 

This information is provided in Attachment B as Request #1. 

• FERC asked for the frequency distribution for number of passage attempts prior to 

successful downstream passage of adult shad, adult river herring, juvenile alosines, 

and eels and for upstream passage of adult shad and adult river herring.  This 

information is provided in Attachment B as Request #2. 

 

3.0 Conclusion  

Boott is f iling this USR Meeting Summary in accordance with 18 C.F.R. § 5.15(c)(3) of the 
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Commission’s regulations. At this time, Boott is not proposing any new studies.  After review 

of the USR Meeting Summary, stakeholders may f ile disagreements with the meeting 

summary, request modifications to ongoing studies, or request new studies.  Disagreements 

with the USR Meeting Summary and any requests to amend the study plan to include new or 

modif ied studies must be f iled with the Commission no later than December 31, 2021. In 

requesting modif ications to ongoing studies or new studies, stakeholders must follow the 

Commission’s Criteria for Modification of Approved Study (18 C.F.R. 5.15(d)) or Criteria for 

New Study (18 C.F.R. 5.15(e)).  

Boott will have 30 days to respond to any disagreements or requests to amend the study 

plan, and the Commission’s Director of the Off ice of Energy Projects will resolve any 

disagreement and amend the approved study plan, as appropriate, within 30 days of the due 

date for Boott’s response.   

Please do not hesitate to contact me at (978) 935-6039 or kwebb@centralriverspower.com if 

you have any questions concerning this f iling.  

 

Sincerely, 

Boott Hydropower, LLC 

 
 
Kevin M. Webb 
Licensing Manager 

 
 
Cc: Lowell Hydroelectric Project (FERC No. 2790) Distribution List 

mailto:kwebb@centralriverspower.com
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Federal and State Agencies 

John Eddins, PhD 
Archaeologist/Program Analyst 
Advisory Council on Historic Preservation 
401 F Street NW 
Suite 308 
Washington, DC  20001-2637 
 
Kimberly Bose 
Secretary 
Federal Energy Regulatory Commission 

888 1st Street NE 
Washington, DC  20426 
 
John Spain 
New York Regional Of f ice 
Federal Energy Regulatory Commission 
Off ice of Energy Projects 
Division of  Dam Safety and Inspections 
 
Steve Carlin 
Park Supervisor 

Massachusetts Department of  Conservation 
and Recreation 
Lowell Heritage State Park 
160 Pawtucket Blvd 
Lowell, MA  01854 
 
Rodney Elliott 
Massachusetts Department of  Conservation 
and Recreation 
25 Sahttuck St. 
Lowell, MA  02115 

 
Tom Walsh 
Massachusetts Department of  Conservation 
and Recreation 
25 Sahttuck St. 
Lowell, MA  02115 
 
Of f ice of Dam Safety 
Massachusetts Department of  Conservation 
and Recreation 

John Augustas Hall 
180 Beaman Street 
West Boylston, MA  01583-1109 
 
Michael Judge 
Renewable Energy Division Director 
Massachusetts Department of  Energy 
Resources 
100 Cambridge Street 
Suite 1020 
Boston, MA  02114-2533

Rachel Freed 
Northeast Region Section Chief  
Massachusetts Department of  Environmental 
Protection 
205 Lowell Street 
Wilmington, MA  01887 

 
Arthur Johnson 
DWM Environmental Monitoring Program 
Massachusetts Department of  Environmental 
Protection 
8 Bond Street 
Worcester, MA  01606 
 
Thomas Gruszkos  
Bureau of  Water Resources 

Massachusetts Department of  Environmental 
Protection 
One Winter Street 
Boston, MA  02108 
 
Massachusetts Department of  Fish and Game 
251 Causeway Street 
Suite 400 
Boston, MA  02114 
 
Massachusetts Department of  Public Utilities 

One South Station 
Boston, MA  02110 
 
Matthew Ayer 
Massachusetts Division of Fisheries & Wildlife 
1 Rabbit Hill Road 
Westborough, MA  01581 
 
Joseph Larson 
Chairman 
Massachusetts Division of Fisheries & Wildlife 

1 Rabbit Hill Road 
Westborough, MA  01581 
 
Steve Mattocks 
Fisheries Operations Biologist 
Massachusetts Division of Fisheries & Wildlife 
1 Rabbit Hill Road 
Westborough, MA  01581 
 
Rebecca Quinones 
Stream Biologist Project Leader  

1 Rabbit Hill Road 
Westborough, MA  01581 
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Ben Gahagan 
Diadromous Fisheries Biologist 
Massachusetts Division of Marine Fisheries 
251 Causeway Street 
Suite 400 
Boston, MA  02114 

 
Bob Durand 
Massachusetts Executive Of fice of Energy & 
Environmental Af fairs 
100 Cambridge Street 
Suite 900 
Boston, MA  02114 
 
Jonathan Patton 
Preservation Planner 

Massachusetts Historical Commission 
220 Morissey Boulevard 
Boston, MA  02125-3314 
 
Brona Simon 
State Historic Preservation Off icer 
Massachusetts Historical Commission 
220 Morissey Boulevard 
Boston, MA  02125-3314 
 
Secretary of  the Commonwealth 

Massachusetts Historical Commission 
220 Morissey Boulevard 
Boston, MA  02125-3314 
 
Bill Saloma 
Massachusetts Of f ice of Dam Safety 
180 Beaman Street 
West Boylston, MA  01583 
 
Massachusetts Of f ice of the Attorney General 
1 Ashburton Place 

Boston, MA  02108-1518 
 
Bjorn Lake 
National Marine Fisheries Service 
Greater Atlantic Regional Fisheries Of f ice  
55 Great Republic Drive 
Gloucester, MA  01930 
 
Benjamin German 
Marine Habitat Resource Specialist 
National Marine Fisheries Service 

Greater Atlantic Regional Fisheries Of f ice  
55 Great Republic Drive 
Gloucester, MA 01930 
 
 

Bill McDavitt 
Environmental Specialist 
National Marine Fisheries Service 
Greater Atlantic Regional Fisheries Of f ice  
55 Great Republic Drive 
Gloucester, MA 01930 

 
Chris Boelke 
Chief , New England Branch 
National Marine Fisheries Service 
Greater Atlantic Regional Fisheries Of f ice  
55 Great Republic Drive 
Gloucester, MA 01930 
 
Juliet Galonska 
Lowell National Historical Park 

National Park Service 
67 Kirk Street 
Lowell, MA  01852 
 
Duncan Hay 
Northeast Region 
National Park Service 
15 State Street 
Boston, MA  02109 
 
Kevin Mendik 

Hydro Program Manager 
National Park Service 
15 State Street 
Boston, MA  02109 
 
Misty Anne Marold 
Senior Review Biologist 
Natural Heritage Endangered Species 
Program 
Massachusetts Division of Fisheries & Wildlife 
1 Rabbit Hill Road 

Westborough, MA  01581 
 
Owen David 
Water Quality Certif ication Program 
New Hampshire Department of  Environmental 
Services 
29 Hazen Drive 
P.O. Box 95 
Concord, NH  03302 
 
 

 
 
 
 
 



Lowell Hydroelectric Project (FERC No. 2790) 
Distribution List 

 

3 

Jim Gallagher 
Dam Bureau Administrator 
New Hampshire Department of  Environmental 
Services 
29 Hazen Drive 
P.O. Box 95 

Concord, NH  03302 
 
Brad Simpkins 
Director 
New Hampshire Division of  Forests and Lands 
172 Pembroke Road 
Concord, NH  03301 
 
Benjamin Wilson 
SHPO & Director 

New Hampshire Division of  Historical 
Resources 
19 Pillsbury Street, 2nd Floor 
Concord, NH  03301-3570 
 
Matt Carpenter 
Fisheries Biologist 
New Hampshire Fish and Game Department 
11 Hazen Drive 
Concord, NH  03301 
 

George Rose 
Deputy Director 
Of f ice of Emergency Management 
The City of  Lowell Fire Department 
JFK Civic Center, 99 Moody Street 
Lowell, MA  01852 
 
Harold Peterson 
Bureau of  Indian Af fairs 
US Department of  the Interior 
545 Marriott Drive 

Suite 700 
Nashville, TN  37214 
 
Of f ice of the Solicitor, Northeast Region 
US Department of  the Interior 
15 State Street 
8th Floor 
Boston, MA  02109-3502 
 
Ed Reiner 
Region 1 - New England 

US Environmental Protection Agency 
5 Post Of fice Square 
Mail Code: OEP06-3 
Boston, MA  02109-3912 
 

David Turin 
Region 1 - New England 
US Environmental Protection Agency 
5 Post Of fice Square 
Mail Code: OES04-3 
Boston, MA  02109-3912 

 
Tom Chapman 
Supervisor, New England Field Of f ice 
US Fish and Wildlife Service 
70 Commercial Street 
Suite 300 
Concord, NH  03301-5094 
 
Ken Hogan 
Fish and Wildlife Biologist 

US Fish and Wildlife Service 
70 Commercial Street 
Suite 300 
Concord, NH  03301 
 
Douglas Smithwood 
Fish Biologist 
US Fish and Wildlife Service 
Central New England Fish and Wildlife 
Conservation Off ice 
151 Broad Street 

Nashua, NH  03063 
 
Bryan Sojkowski 
Civil Engineer 
US Fish and Wildlife Service 
300 Westgate Center Drive 
Hadley, MA  01035 
 
Keith Nislow 
Northern Research Station 
US Forest Service 

11 Campus Boulevard 
Suite 200 
Newton Square, PA  19073 
 
Mark Prout 
Region 9 - Eastern Region (Midwest and 
Northeast) 
US Forest Service 
626 East Wisconsin Avenue 
Milwaukee, WI  53202 
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Indian Tribes 

Cedric Cromwell 
Chairman 
Mashpee Wampanoag Tribe 
483 Great Neck Road South 
Mashpee, MA  02649 
 
Ramona Peters 
Mashpee Wampanoag Tribe 
483 Great Neck Road South 
Mashpee, MA  02649 

 
John Brown 
Narragansett Indian Tribal Historic 
Preservation Off ice 
Narragansett Indian Tribe 
P.O. Box 268 
Charlestown, RI  02813 
 
Bonney Hartley 
Tribal Historic Preservation Manager 
Stockbridge Munsee Community 

86 Spring Street 
Williamstown, MA  01267 
 
Shannon Holsey 
Tribal President 
Stockbridge Munsee Community, Wisconsin 
N8476 MoHeConNuck Road 
Bowler, WI  54416 
 
Cheryl Andrew-Maltais 
Chairwoman 

Wampanoag Tribe of  Gay Head 
20 Black Brook Road 
Aquinnah, MA  02535 
 
Bettina Washington 
Tribal Historic Preservation Off icer 
Wampanoag Tribe of  Gay Head 
20 Black Brook Road 
Aquinnah, MA  02535 
 

Municipalities 

James Fiorentini 
Mayor 
City of  Haverhill, MA 
4 Summer Street 
Haverhill, MA  01830 

 
 
 
 

Kendrya Vasquez 
Mayor 
City of  Lawrence, MA 
200 Common Street 
3rd Floor Room 309 
Lawrence, MA  01840 

 
Christine Clancy 
City of  Lowell Engineer 
City of  Lowell, MA 
375 Merrimack Street 
3rd Floor, Room 61 
Lowell, MA  01852 
 
John Leahy 
Mayor 

City of  Lowell, MA 
375 Merrimack Street 
2nd Floor 
Lowell, MA  01852 
 
Christine O'Connor 
City Solicitor 
City of  Lowell, MA 
375 Merrimack Street 
3rd Floor, Room 64 
Lowell, MA  01852 

 
Joyce Craig 
Mayor 
City of  Manchester, NH 
One City Hall Plaza 
Manchester, NH  03101 
 
James Jajuga 
Mayor 
City of  Methuen, MA 
41 Pleasant Street 

Methuen, MA  01844 
 
Jim Donchess 
City of  Nashua, NH 
229 Main Street 
Nashua, NH  03060 
 
Scott Galvin 
Mayor 
City of  Woburn, MA 
10 Common Street 

Woburn, MA  01801 
 
Paul Bergeron 
District #2 
Hillsborough County, NH 
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329 Mast Road 
Suite 120 
Gof fstown, NH  03045 
 
Toni Pappas 
District #1 

Hillsborough County, NH 
329 Mast Road 
Suite 120 
Gof fstown, NH  03045 
 
Robert Rowe 
District #3 
Hillsborough County, NH 
329 Mast Road 
Suite 120 

Gof fstown, NH  03045 
 
John Mangiaratti 
Town Manager 
Town of  Acton, MA 
472 Main Street 
Acton, MA  01720 
 
Andrew Flanagan 
Town Manager 
Town of  Andover, MA 

36 Bartlet Street 
Andover, MA  01810 
 
David Cressman 
Town Administrator 
Town of  Atkinson, NH 
19 Academy Avenue 
Atkinson, NH  03811 
 
Robert Pontbriand 
Town Administrator 

Town of  Ayer, MA 
1 Main Street 
Ayer, MA  01432 
 
Sarah Stanton 
Town Manager 
Town of  Bedford, MA 
10 Mudge Way 
Bedford, MA  01730 
 
John Curran 

Town Manager 
Town of  Billerica, MA 
365 Boston Road 
Billerica, MA  01821

Alan Benson 
Town Administrator 
Town of  Boxford, MA 
7A Spofford Road 
Boxford, MA  01921 
 

Paul Sagarino 
Town Administrator 
Town of  Burlington, MA 
29 Center Street 
Burlington, MA  01803 
 
Jon Kurland 
Town Moderator 
Town of  Chelmsford, MA 
50 Billerica Road 

Chelmsford, MA  01824 
 
Stephen Crane 
Town Manager 
Town of  Concord, MA 
P.O. Box 535 
Concord, MA  01742 
 
David Caron 
Town Administrator 
Town of  Derry, NH 

14 Manning Street 
Derry, NH  03038 
 
Ann Vandal 
Town Manager 
Town of  Dracut, MA 
62 Arlington Street 
Dracut, MA  01826 
 
Robert Pontibriand 
Town Manager 

Town of  Groton, MA 
173 Main Street 
Groton, MA  01450 
 
Timothy Bragan 
Town Administrator 
Town of  Harvard, MA 
13 Ayer Road 
Harvard, MA  01451 
 
Lori Radke 

Town Administrator 
Town of  Hollis, NH 
7 Monument Square 
Hollis, NH  03049  
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Steve Malizia 
Administrator 
Town of  Hudson, NH 
12 School Street 
Hudson, NH  03051 
 

James Malloy 
Town Manager 
Town of  Lexington, MA 
1625 Massachusetts Avenue 
2nd Floor, Town Off ice Building 
Lexington, MA  02420 
 
Timothy Higgins 
Town Administrator 
Town of  Lincoln, MA 

16 Lincoln Road 
Lincoln, MA  01773 
 
Troy Brown 
Town Administrator 
Town of  Litchf ield, NH 
2 Liberty Way 
Suite 2 
Litchf ield, NH  03052 
 
Anthony Ansaldi  

Town Administrator 
Town of  Littleton, MA 
37 Shattuck Street 
3rd Floor, Room 306 
Littleton, MA  01460 
 
Kevin Smith 
Chairman 
Town of  Londonderry, NH 
268B Mammoth Road 
Londonderry, NH  03053 

 
Robert Dolan 
Town Administrator 
Town of  Lynnf ield, MA 
55 Summer Street 
Lynnf ield, MA  01940 
 
Eileen Cabanel 
Town Manager 
Town of  Merrimack, NH 
6 Baboosic Lake Road 

Merrimack, NH  03054

Andrew Sheehan 
Town Administrator 
Town of  Middleton, MA 
48 South Main Street 
Middleton, MA  01949 
 

Melissa Rodrigues 
Town Manager 
Town of  North Andover, MA 
120 Main Street 
North Andover, MA  01845 
 
Michael Gilleberto 
Town Administrator 
Town of  North Reading, MA 
235 North Street 

North Reading, MA  01864 
 
John Murphy 
Town Moderator 
Town of  North Reading, MA 
235 North Street 
North Reading, MA  01864 
 
Brian McCarthy 
Town Administrator 
Town of  Pelham, NH 

6 Village Green 
Pelham, NH  03076 
 
Andrew MacLean 
Town Administrator 
Town of  Pepperell, MA 
One Main Street 
Pepperell, MA  01463 
 
John Arena 
Chair, Board of  Selectmen 

Town of  Reading, MA 
16 Lowell Street 
Reading, MA  01867 
 
Robert LeLacheur 
Town Manager 
Town of  Reading, MA 
16 Lowell Street 
Reading, MA  01867 
 
Christopher Dillon 

Chairman 
Town of  Salem, NH 
33 Geremonty Drive 
Salem, NH  03079  
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Michael McGovern 
Town Administrator 
Town of  Shirley, MA 
7 Keady Way 
Shirley, MA  01464 
 

Dennis Sheeham 
Town of  Stoneham, MA 
35 Central Street 
2nd Floor 
Stoneham, MA  02180 
 
Richard Montuori 
Town Manager 
Town of  Tewksbury, MA 
1009 Main Street 

2nd Floor 
Tewksbury, MA  01876 
 
Matt Hanson 
Town Administrator 
Town of  Tyngsborough, MA 
25 Bryant Lane 
Tyngsborough, MA  01879 
 
Richard Reault 
Chair, Board of  Selectmen 

Town of  Tyngsborough, MA 
25 Bryants Lane 
Tyngsborough, MA  01879 
 
Jodi Ross 
Town Manager 
Town of  Westford, MA 
55 Main Street 
Westford, MA  01886 
 
Jef f rey Hull 

Town Manager 
Town of  Wilmington, MA 
121 Glen Road 
Room 11 
Wilmington, MA  01887 
 
David Sullivan 
Town Administrator 
Town of  Windham, NH 
3 North Lowell Street 
Windham, NH  03087

Additional Parties 

Robert Nasdor 
NE Stewardship Director 
American Whitewater 
65 Blueberry Hill Lane 
Sudbury, MA  01776 
 
Norman Sims 
Appalachian Mountain Club 
77 Back Ashuelot Road 
Winchester, NH  03470 

 
Kevin Webb 
Licensing Manager 
Central Rivers Power 
670 N Commercial Street 
Suite 204 
Manchester, NH  03102 
 
Kevin Hollenbeck 
Metrowest District Manager 
DCR Great Brook Farm State Park 

984 Lowell Street 
Carlisle, MA  01741 
 
Robert Bersak 
780 North Commercial Street 
Eversource Energy 
P.O. Box 330 
Manchester, NH  03015 
 
Jay Mason 
President 

Friends of  Tyler Park 
77 Tyler Park 
Lowell, MA  01851 
 
David Meeker 
Hull Street Energy, LLC 
4920 Elm Street 
Suite 205 
Bethesda, MD  20814 
 

Jef f rey J. Winward 
Fire Chief  
Lowell Fire Department 
99 Moody Street 
Lowell, MA  01852 
 
Dinell Clark 
Lowell Flood Owner's Group 
197 Wellman Avenue 
North Chelmsford, MA  01863  
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Bob Gagnon 
Lowell Flood Owner's Group 
136 Townsend Avenue 
Lowell, MA  01854 
 
Lynda Ignacio 

Lowell Flood Owner's Group 
66 Shirley Avenue 
Lowell, MA  01854 
 
Steve Masse 
Lowell Flood Owner's Group 
186 Humphrey Street 
Lowell, MA  01850 
 
John Nappi 

Lowell Flood Owner's Group 
279 Pawtucket Boulevard 
Tyngsborough, MA  01879 
 
Gene Porter 
Lower Merrimack River Local Advisory 
77 Concord Street 
Nashua, NH  03064 
 
Thomas Golden, Jr. 
Massachusetts House of  Representatives 

24 Beacon Street 
Room 473B 
Boston, MA  02133 
 
Vanna Howard 
Massachusetts House of  Representatives 
24 Beacon Street 
Boston, MA  02133 
 
Rady Mom 
Massachusetts House of  Representatives 

24 Beacon Street 
Room 43 
Boston, MA  02133 
 
Edward Kennedy 
Massachusetts Senate 
24 Beacon Street 
Room 405 
Boston, MA  02133 
 
Matthew Thorne 

Executive Director 
Merrimack River Watershed Council 
60 Island Street 
Suite 211-E 
Lawrence, MA  01840

Chris Countie 
Water Supply Manager 
Pennichuck Water Works 
P.O. Box 1947 
25 Manchester Street 
Merrimack, NH  03054 

 
Peter Severance 
Research/Program Director 
River Merrimack 
 
Fred Jennings 
President, Nor'East Chapter 
Trout Unlimited 
P.O. Box 946 
Ipswich, MA  01938 
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ATTACHMENT A 

  



Lowell Hydroelectric Project (FERC No. 2790)

Study Report Meeting



 1:00 – 1:30 p.m.: Fish Passage Survival Study

 1:30 – 2:00 p.m.: 3-D CFD Study

 2:00 – 2:30 p.m.: Instream Flow Study and Zone of Passage Assessment in the Bypassed Reach

 2:30 – 3:00 p.m.: Resources, Ownership, Boundaries, and Land Rights Study

 3:00 – 3:30 p.m.: Historically Significant Waterpower Equipment Study 

 3:30 – 4:00 p.m.: Water Level and Flow Effects on Historic Resources Study

 4:00 - 5:00 p.m. – Other Project Studies (Downstream American Eel Passage Assessment; Juvenile 

Alosine Downstream Passage Assessment; Upstream and Downstream Adult Alosine Passage 

Assessment; Fish Assemblage Study;  Recreation and Aesthetics Study; Operation Analysis of the 

Lowell Canal Study; Whitewater Boating and Access Study)

Agenda for Study Report Meeting



 Pursuant to the ILP, Boott filed Updated Study Reports (USR) on November 1, 2021 with FERC. 

o The USR presented new results of the following studies:

• Three-Dimensional Computational Fluid Dynamics Modeling Study (3D CFD);

• Fish Passage Survival Study;

• Instream Flow Habitat Assessment and Zone of Passage Study in the Bypassed Reach;

• Resources, Ownership, Boundaries, and Land Rights Study; 

• Historically Significant Waterpower Equipment Study;

• Water Level and Flow Effects on Historic Resources Study

o The Commission’s regulations at 18 C.F.R. § 5.15(c) requires Boott to hold today’s Study Report 

Meeting within 15 days of filing the USR.

Study Report Meeting Objectives



Upcoming ILP Milestones 

Milestone Responsible Party Date

Study Report Meeting on All Studies All stakeholders November 16, 2021

Revised Initial Study Report Meeting Summary Boott December 1, 2021

Any Disputes/Requests to Amend Study Plan Due All stakeholders December 31, 2021

Responses to Disputes/Amendment Requests Due All stakeholders January 30, 2022

Director's Determination on Disputes/Amendments FERC March 2, 2022

• Based on FERC’s June 2021 Revised Process Plan and Schedule and Determination on Requests for 

Study Modifications for the Lowell Hydroelectric Project



 Criteria for modification of approved study. Any proposal to modify an ongoing study must be 

accompanied by a showing of good cause why the proposal should be approved, and must include, as 

appropriate to the facts of the case, a demonstration that:

o (1) Approved studies were not conducted as provided for in the approved study plan; or

o (2) The study was conducted under anomalous environmental conditions or that environmental conditions have 

changed in a material way.

 If requesting new studies, stakeholders must consider FERC’s Criteria (18 C.F.R. § 5.15(e)). 

 www.LowellProjectRelicensing.com

 FERC eLibrary Docket Number (P-2790)

Any Disputes/Requests to Amend Study (18 C.F.R. § 5.15(d))



Environmental Consulting • Research • Technology Environmental Consulting • Research • Technology 

Fish Passage Survival Study
Lowell Hydroelectric Project (FERC No. 2790)

 Fish Passage Survival Study report was filed with FERC on February 25, 
2021
• Goal: Assess the potential survival of fish passing downstream through the E.L. 

Field turbines and to inform estimates of Project passage survival for 
emigrating diadromous fish species (adult and juvenile American shad, river 
herring, and American eel)

• Objectives:
o Assess the potential for impingement for the target species and life stages;
o Assess the potential for entrainment for target species and life stages;
o Conduct a desktop survival analysis to estimate passage survival of target species 

and life stages for each active turbine type; and
o Assess total Project survival for the target species and life stages.



Environmental Consulting • Research • Technology Environmental Consulting • Research • Technology 

Fish Passage Survival Study
Lowell Hydroelectric Project (FERC No. 2790)

 FERC issued a Determination on Requests for Study Modifications for the 
Lowell Project on June 23, 2021
• Specific to the Fish Passage Survival Study, FERC indicated Boott should 

“rerun the model for adult eels, adult alosines, and juvenile alosines for low, 
medium, and high flow conditions (i.e., 75, 50, and 25 percent exceedance 
flows), using the calibrated lambda values discussed above, with the 
assumption that fish routing will occur in proportion to flows”.

 Boott filed Updated Study Reports for the Project on November 1, 2021
• Included was a Normandeau technical memo prepared to address the 

Commissions request for additional analyses



Environmental Consulting • Research • Technology Environmental Consulting • Research • Technology 

Fish Passage Survival Study
Lowell Hydroelectric Project (FERC No. 2790)

 To address the FERC request the following items were assembled:
• Mean body length and associated standard deviation for anticipated 

outmigrating populations of adult river herring, adult American shad, juvenile 
alosines, and adult American eels;

• Lowell inflow for the downstream passage season for spring (i.e., May to 
June) and fall (i.e., October to November) migrants for the 75%, 50%, and 
25% exceedance conditions;

• Set of physical parameter values and estimates for characterizing the two 
Kaplan turbine units housed in the E.L. Field powerhouse;

• Calibrated values of lambda for use in the new downstream passage models 
for adult alosines and adult eels (calibration to be informed using estimated 
turbine survival rates obtained during 2019-2020 field studies for adult eels 
and alosines);

• Proportional distribution among available downstream passage routes; and
• Non-turbine route-specific survival estimates.



Environmental Consulting • Research • Technology Environmental Consulting • Research • Technology 

Fish Passage Survival Study
Lowell Hydroelectric Project (FERC No. 2790)

Species Minimum 
(inches)

Maximum 
(inches)

Average 
(inches) Std. Dev.

River herring (Adult) 9 13 11 0. 7
American shad (Adult) 15 23 19 1.3
Juvenile Alosine 2 6 4 0.7
American Eel 25 41 33 2. 7

Percent Exceedance Spring (cfs) Fall (cfs)
25 11,239 8,835
50 6,755 4,989
75 4,129 3,038

Turbine Type Kaplan
Runner Diameter (ft) 12.7
Number of Blades 5
Turbine Discharge (cfs) 3,300
Discharge at Optimum Efficiency (%) 81.3%
Net Head (ft) 39
Speed (rpm) 120
Turbine Efficiency (%) 92.8

Body Size Information

Turbine Information

Seasonal Inflow Information



Environmental Consulting • Research • Technology Environmental Consulting • Research • Technology 

Fish Passage Survival Study
Lowell Hydroelectric Project (FERC No. 2790)

Lambda Calibration

Route Partitioning

Fish Species (life stage)
Field-derived Turbine Survival 

Rate
Correlation 
Factor (λ)

Resulting TBSA 
Turbine Survival 

Rate
River herring (Adult) 73.9% (75% CI = 68.8%-79.1%) 0.7 73.9%
American shad (Adult) 35.5% (75% CI = 25.8%-45.2%) 1 34.6%
Juvenile Alosine - 0.2* -
American Eel 75.0% (75% CI = 70.6%-79.4%) 0.2 75.0%
*As no field-derived estimate of juvenile alosine survival was available, the standard USFWS value of λ =0.2 was used

Condition
Inflow 
(cfs)

Discharge (cfs) Distribution (%)
Turbine Bypass Spill Turbine Bypass Spill

Spring - 25% Exceedance 11,239 6,600 132 4,507 59% 1% 40%
Spring - 50% Exceedance 6,755 6,600 132 23 98% 2% 0%
Spring - 75% Exceedance 4,129 4,046 83 0 98% 2% 0%
Fall - 25% Exceedance 8,835 6,600 132 2,103 75% 1% 24%
Fall - 50% Exceedance 4,989 4,889 100 0 98% 2% 0%
Fall - 75% Exceedance 3,038 2,977 61 0 98% 2% 0%

Fish Species (life stage) Bypass Spill Notes

River herring (Adult) 12.2% 10.8%
Spill was limited to 1 individual; used 
rate for adult shad as a surrogate

American shad (Adult) 17.4% 10.8%
Juvenile Alosine 12.0% 11.0% Used adult alosine rates as a surrogate

American Eel 0.0% 0.0%
Spill based on 4 individuals; bypass 
assumed to be equivalent

Non-turbine Survival



Environmental Consulting • Research • Technology Environmental Consulting • Research • Technology 

Fish Passage Survival Study
Lowell Hydroelectric Project (FERC No. 2790)

 Turbine Blade Strike Analysis Tool (TBSA) used to generate estimates of 
passage survival for adult river herring, adult American shad, juvenile 
alosines and adult American eels
• Model runs for high, moderate, and low flow conditions

Condition Turbine Strikes Bypass Failures Survival
Spring - 25% Exceedance 14.7% 6.5% 78.8%
Spring - 50% Exceedance 24.2% 0.0% 75.8%
Spring - 75% Exceedance 35.8% 0.0% 64.2%

Condition Turbine Strikes Bypass Failures Survival
Spring - 25% Exceedance 42.2% 2.7% 55.1%
Spring - 50% Exceedance 64.5% 0.6% 34.9%
Spring - 75% Exceedance 79.4% 0.3% 20.3%

Condition Turbine Strikes Bypass Failures Survival
Fall - 25% Exceedance 1.1% 2.8% 96.1%
Fall - 50% Exceedance 3.2% 0.7% 96.1%
Fall - 75% Exceedance 3.9% 0.2% 95.9%

Condition Turbine Strikes Bypass Failures Survival
Fall - 25% Exceedance 16.7% 0.0% 83.3%
Fall - 50% Exceedance 27.2% 0.0% 72.8%
Fall - 75% Exceedance 33.9% 0.0% 66.1%

Adult Herring

Adult Eels

Juvenile Alosines

Adult Shad



Environmental Consulting • Research • Technology Environmental Consulting • Research • Technology 

Instream Flow and Zone of Passage Study
Lowell Hydroelectric Project (FERC No. 2790)

 Instream Flow Habitat Assessment and Zone of Passage report was filed 
with FERC on February 25, 2021
• February Study Report addressed to separate study request elements:

o Bypass Zone of Passage Assessment: determine flows which facilitate fish passage 
through the bypass reach through the use of detailed elevation and bathymetry 
data and two-dimensional (2D) modeling techniques;

o Instream Flow Habitat Assessment: determine impacts of a range of Project flows 
on wetted area and habitat for key aquatic species by conducting an instream 
flow study based on the Instream Flow Incremental Methodology (IFIM) process 
and one-dimensional (1D) modeling techniques.



Environmental Consulting • Research • Technology Environmental Consulting • Research • Technology 

Instream Flow and Zone of Passage Study
Lowell Hydroelectric Project (FERC No. 2790)

 FERC issued a Determination on Requests for Study Modifications for the 
Lowell Project on June 23, 2021
• Specific to the Instream Flow and Zone of Passage Study, FERC indicated 

Boott should “show water depth in 6-inch, color-coded increments from 6 
inches to 2.5 feet for each flow. For the velocity maps, we recommend that 
Boott show four color-coded, 1-fps velocity increments above the maximum 
velocity recommended for each species by FWS’s Design Criteria Manual”.

 Boott filed Updated Study Reports for the Project on November 1, 2021
• Included a series of ArcGIS shapefiles to provide the requested water depth 

and velocity information for the range of modeled flows from 250 to 14,000 
cfs to address the Commissions request above.



Environmental Consulting • Research • Technology 

Instream Flow and Zone of Passage Study
Lowell Hydroelectric Project (FERC No. 2790)

Depth Example
482 cfs

6 inch bins
0-2.5 ft



Environmental Consulting • Research • Technology 

Instream Flow and Zone of Passage Study
Lowell Hydroelectric Project (FERC No. 2790)

Depth Example
750 cfs

6 inch bins
0-2.5 ft



Environmental Consulting • Research • Technology 

Instream Flow and Zone of Passage Study
Lowell Hydroelectric Project (FERC No. 2790)

Velocity Example
482 cfs

1 foot velocity 
bins over 6 fps



Environmental Consulting • Research • Technology 

Instream Flow and Zone of Passage Study
Lowell Hydroelectric Project (FERC No. 2790)

Velocity Example
750 cfs

1 foot velocity 
bins over 6 fps



Three-Dimensional Computational Fluid 
Dynamics (CFD) Modeling
November 16, 2021



Comment Response and Updates

▪ Fish Ladder

o Measure and update ladder flow rate

o Add baffles to ladder

o Update stop logs in bypass weirs

▪ E.L Forebay

o Prepare additional images with velocity magnitude and vectors

▪ E.L Tailrace

▪ No Updates

CFD Model Study



Results Summary – Pawtucket Fish Ladder
Three-Dimensional Computational Fluid Dynamics Modeling:



Flow Scenarios

Three-Dimensional Computational Fluid Dynamics 
Modeling: Pawtucket Dam Fish Ladder

Case
Fish Ladder 

(cfs)
Diffuser 

(cfs)
Crest Weir 

(cfs)
Sluice 
(cfs)

Notes:

1 30 60 300 0
Uses 40 ft section of crest weir adjacent to 

fish ladder

2 30 60 0 360 Replaced by Case 4

3 30 60 19,310 0
5% duration (26,000 cfs) minus E.L. Field 

Powerhouse operating at full capacity 
(6,600 cfs)

4 47 60 0 360
Updates the ladder flow to the measured 

value of 47 cfs



Results Summary – Pawtucket Fish Ladder Case 1

Three-Dimensional Computational Fluid Dynamics Modeling:



Results Summary – Pawtucket Fish Ladder Case 1

Three-Dimensional Computational Fluid Dynamics Modeling:



Results Summary – Pawtucket Fish Ladder Case 1

Three-Dimensional Computational Fluid Dynamics Modeling:



Results Summary – Pawtucket Fish Ladder Case 2

Three-Dimensional Computational Fluid Dynamics Modeling:



Results Summary – Pawtucket Fish Ladder Case 2

Three-Dimensional Computational Fluid Dynamics Modeling:



Results Summary – Pawtucket Fish Ladder Case 2

Three-Dimensional Computational Fluid Dynamics Modeling:



Results Summary – Pawtucket Fish Ladder Case 4

Three-Dimensional Computational Fluid Dynamics Modeling:



Results Summary – Pawtucket Fish Ladder Case 4

Three-Dimensional Computational Fluid Dynamics Modeling:



Results Summary – Pawtucket Fish Ladder Case 4

Three-Dimensional Computational Fluid Dynamics Modeling:



Results Summary – Pawtucket Fish Ladder Case 4

Three-Dimensional Computational Fluid Dynamics Modeling:



Results Summary – Pawtucket Fish Ladder Case 4

Three-Dimensional Computational Fluid Dynamics Modeling:



Study Methods: E.L. Field Powerhouse Forebay Model

CFD Model Study:

Case
Unit 1 

Discharge (cfs)
Unit 2 

Discharge (cfs)
AWS 

Discharge (cfs)

Forebay WSE 
(ft, NGVD29 
[NGVD88])

Notes:

1 3,300 3,300 130 91.0 [90.2]
5% exceedance flow tailwater 

El. (26,000 cfs)

2 1,310 1,310 130 91.0 [90.2]
75% exceedance flow 
tailwater El. (2,750 cfs)

3 600 600 130 91.0 [90.2] Minimum unit operations



CFD Model Study: Results 
Summary – ELF Forebay
Model Setup
o 175 ft of river upstream

o 2-Powerhouse inlets (blue) [~31-ft x 32-ft]

o Bypass Inlet (red) [4-ft wide]



Results Summary – ELF Forebay – High Flow (6,730 cfs)
CFD Model Study:



Results Summary – ELF Forebay –
High Flow (6,730 cfs)

CFD Model Study:



Results Summary – ELF Forebay –
High Flow (6,730 cfs)

▪ Velocity contours on cross sections

CFD Model Study:



Results Summary – ELF Forebay –
High Flow (6,730 cfs)

▪ Velocity contours on profile sections

CFD Model Study:



Results Summary – ELF Forebay –
High Flow (6,730 cfs)

▪ Velocity contours on profile sections

CFD Model Study:



Resources, Ownership, Boundaries, 
and Land Rights Study Report



 The goal of this study is to determine current ownership of resources within the canal 

system and existing Project Boundary, and document maintenance responsibilities, access 

rights, and clarify FERC jurisdiction. 

 The specific objectives of this study are as follows: 

o Determine the current ownership of resources within the canal system in a comprehensive manner; 

o Record maintenance responsibilities and obligations to resources within the canal system; 

o Clarify FERC jurisdiction; 

o Document recreational, educational, or other land access rights to resources within the canal 

system; and

o Develop a GIS database of resources, ownership, boundaries, and land rights.

Resources, Ownership, Boundaries, and Land Rights Study 
Report: Goals and Objectives



 Literature Review and Analysis  

o Boott compiled and reviewed available ownership and rights documentation. As appropriate and relevant, public 

guidance, conceptual planning, and management documentation was reviewed by Boott.

o Boott reviewed the three legal documents that establish most of the ownership and easement rights of the Lowell 

canal system: the 1984 Great Deed, 1986 Order of Taking, and the 1995 Grant of Easement. These were filed as 

appendices to the Study Report. 

o The GIS Database was developed using ESRI’s ArcMap, ArcCatalog, and ArcGIS Online. The publically-

accessible database was developed using ArcGIS Experience Builder. Exports of the database were provided in 

the Study Report as an appendix. 

Resources, Ownership, Boundaries, and Land Rights Study 
Report: Study Methods



Literature Review and Analysis

 Section 5.1 Conceptual Planning of the Lowell Canal System 

o The 1977 Report of the LHCDC proposed cooperative undertaking of the NPS and the Commonwealth of 

Massachusetts, acting through what is today the Massachusetts Department of Conservation and Recreation 

(MADCR). It was understood that almost all the structures would remain in private ownership, but the structures 

would be developed and managed by NPS and MADCR. Privately owned but publicly managed.

o 1980 Details of the Preservation Plan and the 1981 Final General Management Plan provided more context and 

details to the roles of NPS, the Commonwealth of Massachusetts (acting through MADCR), the City of Lowell, 

and private companies. 

o Ultimately, the conceptual framework for the rights and responsibilities for management of the Lowell canal 

system remain consistent within the conceptual public planning documents (1977-1990). 

Resources, Ownership, Boundaries, and Land Rights Study 
Report: Results Summary



Literature Review and 

Analysis

 Section 5.2 Ownership of the 

Lowell Canal System   

o Ownership of the Lowell canal 

system is largely determined 

by the 1984 Great Deed and 

1986 Order of Taking. 

• Proprietors owns much of the 

Pawtucket Canal and structures 

of the Pawtucket Canal. 

• Boott owns the other canals, 

and specific dams, lock 

structures, and hydroelectric 

equipment within those canals, 

often based on elevation.

• MADCR owns most of the 

gatehouses and several other 

historical structures throughout 

the Lowell canal system, also 

often based on elevation.

Resources, Ownership, Boundaries, and Land Rights Study 
Report: Results Summary

https://experience.arcgis.com/experience

/f9e9b945e80c49daa767f50e218e0181/



Literature Review and Analysis

 Section 5.3 Easement Rights  

o Easement rights to structures of the Lowell canal system are held by Proprietors, Boott, MADCR, and NPS. 

• Boott obtained easement rights, in common with Proprietors, to the Pawtucket Canal and structures of the 

Pawtucket Canal. These easement rights allow Boott to access, operate, maintain, repair, and replace the 

Pawtucket Canal and structures of the Pawtucket Canal. 

• In the 1986 Order of Taking, MADCR obtained a permanent and exclusive easement to structures of the canal 

system, including canal walls, beds, and bottoms, for purposes including conservation, preservation, 

construction of boat ramps, and docks, and other uses consistent with the use of the system as a park. 

• NPS obtained similar easement rights through the 1995 Grant of Easement.

Resources, Ownership, Boundaries, and Land Rights Study 
Report: Results Summary



Literature Review and Analysis

 Section 5.4 Resource Rights  

• Recreational resources: Conceptual planning documents and legal ownership and easement documents are 

all consistent regarding recreational resource rights. MADCR owns exclusive rights to use the entire canal 

system for “recreational, educational, and navigational purposes.” MADCR holds an exclusive and permanent 

easement for placement and attachment of docks, wharves, walls, and boat ramps of a temporary or 

permanent nature.

• Air resources: The 1986 Order of Taking transferred to MADCR “all air rights over the canals, including the 

canal walls and any dams thereon.”

• Boott and Proprietors retain certain rights to flow water through the downtown canal system. 

• Boott holds rights to use structures of the canal system for the purposes of producing power. 

Resources, Ownership, Boundaries, and Land Rights Study 
Report: Results Summary



Literature Review and 

Analysis

 Section 5.5 Historical 

Management Agreement

o 1979 Agreement

o 1991 Memorandum of 

Understanding  

• Ownership and “duty of care”

 These agreements are the 

“bookends” to the legal 

documents (1984 Great Deed 

and 1986 Order of Taking)

Resources, Ownership, Boundaries, and Land Rights Study 
Report: Results Summary



 The Resources, Ownership, Boundaries, and Land Rights Study Report was conducted in full 

accordance with the methods described in the FERC-approved study plan. 

Resources, Ownership, Boundaries, and Land Rights Study Report: Variances from 

FERC-approved Study Plan 



Historically Significant Waterpower 
Equipment Study



 The goal of this study is to identify and document historically significant waterpower 

equipment. The specific objectives of this study are as follows:

o Conduct a site visit to identify historically significant waterpower equipment of interest to the NPS for 

potential future interpretation, exhibition, or as scrap equipment to maintain and operate other 

historic machinery;

o Photo-document historically significant waterpower equipment identified in consultation with the 

NPS;

o Conduct background research on the history of identified waterpower equipment, including 

designer/engineer, dates of manufacture and use, and an explanation of how the equipment was or 

is used; and

o Document current ownership of historically significant waterpower equipment.

Historically Significant Waterpower Equipment Study: Goals 
and Objectives



 Documentary Research 

o Gray & Pape conducted documentary research in the records held by NPS at Lowell to identify the 

component elements of the larger canal system and the equipment used to operate water control 

devices. 

o In July 2020, a site visit was held at Lowell with NPS to visit various locations associated with the 

control of water through the canal system. This tour included inspection of the Swamp Locks Gate 

House, the Hamilton Wasteway Gate House, the Lower Locks Gate House, the Boott Dam Gate 

House, the Moody Street Feeder Gate House, and the Northern Canal Gate House. Various types 

of gate operating mechanisms were observed. 

Historically Significant Waterpower Equipment Study: Study 
Methods



Documentary Research

 The results of the literature review are presented in the Study Report. 

o Removal and replacement of individual pieces of equipment was nearly continual, from the day the system first 

became operational. 

o It is the totality of the system of waterpower and water-control machinery at Lowell that is historically significant.

o Several pieces of equipment appear to be historically significant, distinct from their role as a part of the larger 

system. These pieces of equipment include

• The surviving 1870 hydraulic gate hoist system at the Pawtucket Canal Guard Locks; 

• The Francis turbine powered belt-and-line shafting gate operating system at the Pawtucket Gate House; 

• The extant gate operating system at the Moody Street Feeder Gate House;

• Northern Canal Waste Gatehouse Hydraulic Equipment;

• Boott Dam Gatehouse Hydraulic Equipment.

Historically Significant Waterpower Equipment Study: Results 
Summary



Historically Significant Waterpower Equipment Study: Results 
Summary



 The Historically Significant Waterpower Equipment Study was conducted in full accordance with the 

methods described in the FERC-approved study plan. 

The Historically Significant Waterpower Equipment Study: Variances from FERC-

approved Study Plan 



Water Level and Flow Effects on 
Historic Resources Study



 The goal of this study is to assess the potential effect of water level fluctuations within the 

headpond, Northern Canal, and the Pawtucket Canal on the historic structures.

 The specific objectives of this study are as follows: 

o Evaluate how Project operations, including manipulation of the new crest gate system, canal head 

gates, spillways, locks, fish passage structures, and generating units will change water levels in the 

Upper Pawtucket and Northern Canals;

o Determine the extent to which water flows or elevations are having an effect on historic resources;

o Conduct a structural assessment of the Great River Wall; and

o Identify potential impacts of current Project operations on nationally significant historic resources, 

including a structural assessment of the Great River Wall.

Water Level and Flow Effects on Historic Resources Study: 
Goals and Objectives



 Documentation Review of Existing Conditions: Documents reviewed are listed in Section 5 of the 

Study Report and include comments from stakeholders and documents received from NPS. 

 Site Visit to Document Existing Conditions: Boott conducted a site visit to historic canal structures 

with input from NPS to identify issues previously noted by the NPS related to the flow and water levels 

on historic structures.  

 Canal Water Level Monitoring: Boott installed level loggers at four locations within the canal system, 

which recorded relative water depths at 15-minute intervals over the study period (March 10 to 

September 23, 2020).

 Project Operations Review: Boott reviewed Project operational data including headpond elevation, 

forebay elevation, Project operations, and Merrimack River flows (January 1995 through December 

2010). 

 Analysis of Potential Project Related Effects: Using data gathered from the above methods to 

determine Project-specific damage to any historic infrastructure.

Water Level and Flow Effects on Historic Resources Study: 
Methods



 Great River Wall Visual Assessment (Filed CUI/CEII)

o On October 5-6, 2021, Christopher Shantie, P.E., and Anthony 

Arce, EIT, of HDR observed the existing conditions of the 

Great River Wall, and took photographs as needed to 

correspond to the visual observations. 

o The goal of this visit was to document the existing condition of 

the Great River Wall that could be visually observed from the 

safety of available access points. No access into the bypass 

reach was permitted nor was the canal dewatered for 

observation. 

Water Level and Flow Effects on Historic Resources Study: 
Results Summary



Closing 



Upcoming ILP Milestones 

• Based on FERC’s June 2021 Revised Process Plan and Schedule and Determination on Requests for 

Study Modifications for the Lowell Hydroelectric Project

Milestone Responsible Party Date

Study Report Meeting on All Studies All stakeholders November 16, 2021

Revised Initial Study Report Meeting Summary Boott December 01, 2021

Any Disputes/Requests to Amend Study Plan Due All stakeholders December 31, 2021

Responses to Disputes/Amendment Requests Due All stakeholders January 30, 2022

Director's Determination on Disputes/Amendments FERC March 02, 2022



 Criteria for modification of approved study. Any proposal to modify an ongoing study must be 

accompanied by a showing of good cause why the proposal should be approved, and must include, as 

appropriate to the facts of the case, a demonstration that:

o (1) Approved studies were not conducted as provided for in the approved study plan; or

o (2) The study was conducted under anomalous environmental conditions or that environmental conditions have 

changed in a material way.

 If requesting new studies, stakeholders must consider FERC’s Criteria (18 C.F.R. § 5.15(e)). 

 www.LowellProjectRelicensing.com

Any Disputes/Requests to Amend Study (18 C.F.R. § 5.15(d))



 Stakeholders can contact Boott with questions or comments: 

Kevin Webb   

Central Rivers Power

Hydro Licensing Manager   

670 N. Commercial Street, Suite 204

Manchester, NH 03101

(978) 935-6039   

kwebb@centralriverspower.com

Contact Information



 

 

ATTACHMENT B 



November 16, 2021 FERC USR Meeting Questions: 

  
1) There were 18 radio-tagged juvenile alosines identified as having not passed downstream during 

the juvenile alosine telemetry assessment in 2019.  What were the final detection locations for 

those individuals? 

2) Can you provide a frequency distribution for the number of passage attempts prior to successful 

passage? 
  

Request #1: 

  

Table 1. Final detection location (receiver station and coverage area) for eighteen radio-tagged juvenile 

alosines which approached the Lowell Project but failed to pass downstream, fall 2019. 

  

Final Detection No. 

Individuals Station Location 

20 0.6 miles upstream Pawtucket Dam 1 

26 Upstream Pawtucket Gatehouse 3 

28 Downstream Pawtucket Gatehouse 7 

30 E.L. Field Forebay 7 

  

Request #2: 

  

Fall 2019 Telemetry Studies: 

  
During preparation of the fall 2019 downstream passage radio-telemetry study reports for adult American 

eel and juvenile alosines, passage attempts at the Northern Gatehouse and E.L. Field Forebay were 

evaluated using a threshold interval for determining the continued presence of a transmitter within the 

detection zone of a specific receiver which was defined as the 95th percentile of the observed set of 

interval durations. The 95th percentile was calculated from the duration between detections for all 
individuals at the Northern Gatehouse and all individuals within the area of detection in the E.L. Field 

Forebay. Initially, this threshold was attempted on an individual basis. However, due to the variation in 

detection timing, values calculated for the number of events per individual ranged from single digits to 

several hundred attempts and were determined unrealistic and, therefore, unreliable. Determining this 

threshold on the suite of individuals yielded a more realistic result regarding the number of attempts 
made.  

  

Juvenile Alosines: 

  

Based on the 95th percentile threshold used to identify attempts made at the Northern Gatehouse and the 

E.L. Field Forebay (14.5 minutes and 25.2 seconds, respectively), all juvenile alosines which were 
detected at either location were determined to have made only a single attempt. No individuals exhibited a 

duration lying outside of the 95th percentile for all individuals in the Northern Gatehouse or the E.L. 

Field Forebay. Table 2 provides the minimum, maximum and quartile values for attempt durations among 

all juvenile alosines at the two evaluated passage points. 

  
Adult American Eels: 

 

Based on the 95th percentile threshold used to identify attempts made at the Northern Gatehouse and the 

E.L. Field Forebay (14.4 seconds and 32.4 seconds, respectively), all radio-tagged adult eels which were 



detected at either location were determined to have made only a single attempt. No individuals exhibited a 

duration lying outside of the 95th percentile for all individuals in the Northern Gatehouse or the E.L. 
Field Forebay. Table 2 provides the minimum, maximum and quartile values for attempt durations among 

all radio-tagged adult American eels at the two evaluated passage points. 

 

Table 2. Total number of Northern Gatehouse and E.L. Field Forebay approach events for radio-tagged 

fall migrants and minimum, maximum, and quartile values for observed range of event durations 

(in hours). 

  

Species Location 

No. 

Events Min.  Max. Q25 Median Q75 

Juvenile 

Alosine 

E.L. Field Forebay 126 0.001 182.2 0.013 0.003 0.036 

Northern Gatehouse 145 <0.001 405.7 0.076 0.004 0.418 

American 
Eel 

E.L. Field Forebay 61  0.002 134.9  0.017  0.027  0.055  

Northern Gatehouse 144  0.001  203.9  0.005  0.008  0.015  

 

Spring 2020 Telemetry Study – Upstream Passage: 

 
During preparation of the spring 2020 adult alosine telemetry report, upstream forays for both river 

herring and American shad were determined manually due to overlap in stations which confounded 

calculations of detection timing, preventing the reliable use of the 95th percentile threshold for defining 

events (as defined previously for adult eels and juvenile alosine downstream passage). Information related 

to the duration of upstream forays in the direction of the Pawtucket Dam fish ladder and the E.L. Field 

Powerhouse fish lift was provided in the USR.  Figures 1, 2, and 3 provide frequency histograms 
representing the number of passage attempts made by adult river herring in the direction of the fish lift 

(Figure 1), fish ladder (Figure 2) and adult American shad in the direction of the fish lift (Figure 3).   As 

described in the USR, foray events for adult American shad up the Lowell bypassed reach and towards 

the Pawtucket Dam fish ladder were limited to a single event. 

 
Spring 2020 Telemetry Study – Downstream Passage: 

 

Methodology for defining downstream passage attempts at the Northern Gatehouse and E.L. Field 

Forebay for outmigrating adult American shad and river herring during the spring 2020 telemetry study 

were the same as those previously described for adult eels and juvenile alosines during the fall 2019 
downstream studies. Events were defined through the use of a 95th percentile threshold calculated from 

the duration between detections for all individuals at each site. 

 

Based on the 95th percentile threshold used to identify attempts made at the Northern Gatehouse and the 

E.L. Field Forebay (3.4 minutes and 5.6 minutes), adult alosines which were detected at either location 

were determined to have exhibited a range in the number of passage attempts. Table 3 provides the 
minimum, maximum and quartile values for attempt durations among all radio-tagged adult American 

shad and river herring at the two evaluated passage points. Figures 4 through 7 provide frequency 

histograms representing the number of passage attempts made by adult river herring at the Northern 

Gatehouse (Figure 4) and E.L. Field Forebay (Figure 5) and adult American shad at the Northern 

Gatehouse (Figure 6) and E.L. Field Forebay (Figure 7).    
 

 

  



Table 3. Total number of Northern Gatehouse and E.L. Field Forebay approach events for radio-tagged 

adult American shad and river herring and minimum, maximum, and quartile values for observed 
range of event durations (in hours). 

  

Species Location 

No. 

Events Min.  Max. Q25 Median Q75 

American 

Shad 

E.L. Field Forebay 30028 0.001 90.7 0.050 0.008 0.142 

Northern Gatehouse 8219 0.001 330.9 0.053 0.031 0.100 

Adult 

Alosines 

E.L. Field Forebay 22051 <0.001 80.7 0.113 0.017 0.341 

Northern Gatehouse 1508 0.001 114.9 0.242 0.129 0.571 

 

 
 

Figure 1. Frequency duration for upstream passage attempt numbers for adult river herring in the direction 

of the Pawtucket Dam fish ladder. 
 



 
Figure 2. Frequency duration for upstream passage attempt numbers for adult river herring in the direction 

of the E.L. Field Powerhouse fish lift. 

 

 
Figure 3. Frequency duration for upstream passage attempt numbers for adult American shad in the 

direction of the E.L. Field Powerhouse fish lift. 

 



 
Figure 4. Frequency duration for downstream passage attempt numbers for adult river herring at the 

Northern Gatehouse. 
 

 
Figure 5. Frequency duration for downstream passage attempt numbers for adult river herring at the E.L. 

Field Powerhouse. 

 



 
Figure 6. Frequency duration for downstream passage attempt numbers for adult American shad at the 

Northern Gatehouse. 

 

 
Figure 7. Frequency duration for downstream passage attempt numbers for adult American shad at the 

E.L. Field Powerhouse. 
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