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Turners Falls Hydroelectric Project (No. 1889) 

BALD EAGLE PROTECTION PLAN 

  1 

BACKGROUND 

The purpose of this plan is to guide the Licensee’s management and maintenance of lands at the Turners 

Falls Hydroelectric Project (Project) over the new license term for the protection of bald eagles.   

Although bald eagles have been removed from the endangered species list, bald and golden eagles are still 

protected under multiple federal laws and regulations including the Bald and Golden Eagle Protection Act 

and the Migratory Bird Treaty Act.     

Bald eagles’ winter along the Connecticut River in the Project area. Bald eagles are known to perch in 

riverbank trees and forage over the Connecticut River in Project vicinity. Several bald eagles, adults and 

juveniles, have been observed perching or foraging in the Turners Falls Impoundment (TFI) and Northfield 

Mountain in both 2014 and 2015, and three occupied bald eagle nests were located within the study area. 

These nests were found downstream on Third Island (below Cabot Station), near Smead Island, Barton 

Island in Barton Cove, and along the east bank of the TFI across from Stebbins Island in the upper reaches 

of the TFI. Since the study, FirstLight Visitor Center staff have provided anecdotal information on two 

additional eagle nests located within the TFI.  One is located in the vicinity of Kidd’s Island either on the 

Island or the eastern shore in the Town of Northfield and one in Turners Falls, on the hillside in the general 

vicinity of the Turners Falls Airport runway.  

 

PROTECTION MEASURES 

Given the nature and scope of Project operations, no adverse effects on bald eagles are anticipated.  In the 

event that tree removal or construction activities are necessary at the Project, FirstLight will implement the 

conservation measures described below to avoid effects to bald eagles. 

Prior to any tree clearing within the Project boundary or areas immediately adjacent to the Project boundary 

by the Licensee or its contractors, the area to be cleared will be observed for bald eagle nests by the Licensee. 

If such nests are discovered, the Massachusetts Division of Fisheries and Wildlife (MADFW) and the 

United States Fish and Wildlife Service (USFWS) will be consulted prior to tree-clearing activities and the 

tree-clearing activities will be performed in accordance with the applicable regulations and guidance (i.e., 

the National Bald Eagle Management Guidelines, USFWS 2007). 

During the nesting season (January 1 through September 30), no tree clearing will occur within 330 feet of, 

and no construction activities will occur within 660 feet of, any known bald eagle nests by the Licensee or 

its contractors. For any project-related construction activities, work that requires blasting or other activities 

that produce extremely loud noises within 1/2 mile of active nests will be avoided.  The Licensee will 

consult with the MADFW and USFWS regarding tree clearing or construction activities that cannot meet 

these conditions. 
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Northfield Mountain Pumped Storage Project (No. 2485) 

BALD EAGLE PROTECTION PLAN 

 

  1 

BACKGROUND 

The purpose of this plan is to guide the Licensee’s management and maintenance of lands at the Northfield 

Mountain Pumped Storage Project (Project) over the new license term for the protection of bald eagles.   

Although bald eagles have been removed from the endangered species list, bald and golden eagles are still 

protected under multiple federal laws and regulations including the Bald and Golden Eagle Protection Act 

and the Migratory Bird Treaty Act.     

Bald eagles’ winter along the Connecticut River in the Project area. Bald eagles are known to perch in 

riverbank trees and forage over the Connecticut River in Project vicinity.  As part of licensing, several bald 

eagles, adults and juveniles, have been observed perching or foraging in the Turners Falls Impoundment 

(TFI) and Northfield Mountain in both 2014 and 2015, and two occupied bald eagle nests were located 

within the study area. These nests were found downstream in Barton Island in Barton Cove, and along the 

east bank of the TFI across from Stebbins Island in the upper reaches of the TFI. Since the study, FirstLight 

Visitor Center staff have provided anecdotal information on two additional eagle nests located within the 

TFI.  One is located in the vicinity of Kidd’s Island either on the Island or the eastern shore in the Town of 

Northfield and one in Turners Falls, on the hillside in the general vicinity of the Turners Falls Airport 

runway.  

 

PROTECTION MEASURES 

Given the nature and scope of Project operations, no adverse effects on bald eagles are anticipated.  In the 

event that tree removal or construction activities are necessary at the Project, FirstLight will implement the 

conservation measures described below to avoid effects to bald eagles. 

Prior to any tree clearing within the Project boundary or areas immediately adjacent to the Project boundary 

by the Licensee or its contractors, the area to be cleared will be observed for bald eagle nests by the Licensee. 

If such nests are discovered, the Massachusetts Division of Fisheries and Wildlife (MADFW) and the 

United States Fish and Wildlife Service (USFWS) will be consulted prior to tree-clearing activities and the 

tree-clearing activities will be performed in accordance with the applicable regulations and guidance (i.e., 

the National Bald Eagle Management Guidelines, USFWS 2007). 

During the nesting season (January 1 through September 30), no tree clearing will occur within 330 feet of, 

and no construction activities will occur within 660 feet of, any known bald eagle nests by the Licensee or 

its contractors. For any project-related construction activities, work that requires blasting or other activities 

that produce extremely loud noises within 1/2 mile of active nests will be avoided.  The Licensee will 

consult with the MADFW and USFWS regarding tree clearing or construction activities that cannot meet 

these conditions. 

 

 

 

 

  



This page is intentionally left blank 



Appendix C- RTE- Shortnose Sturgeon Biological Assessment 
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1 INTRODUCTION 

1.1 Background 

1.2 Federally Listed Species Considered in this Biological Assessment 

1.3 NMFS Consultation Record 



1.4 Purpose of this Document 

 



2 PROJECT LAYOUT AND CURRENT OPERATIONS 

2.1 Existing Facilities 
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2.2 Current Operations 
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3 PROPOSED ACTION 

3.1 Proposed Project Facilities 









3.2 Proposed Project Boundary 



 

3.3 Proposed Project Safety 

3.4 Proposed Project Operations 

3.5 Proposed Environmental Measures 









 



4 ACTION AREA 

4.1 Geographic Area of Project Effects 
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4.2 Affected Environment 
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5 STATUS OF AFFECTED SPECIES 

5.1 Rangewide Threats to Shortnose Sturgeon Recovery 

5.2 Population Status and Trends of Shortnose Sturgeon 





5.3 Shortnose Sturgeon Life History 





 



5.4 Shortnose Sturgeon Movements, Habitat Use and Current Project Effects in the 
Action Area 
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6 ENVIRONMENTAL BASELINE 

6.1 Effects of Federal Actions that have Undergone Formal or Early Section 7 Consultation 

6.2 Non-Federally Regulated Actions 



6.3 Other Factors 
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7 EFFECTS OF THE PROPOSED ACTION 

7.1 Protection, Mitigation, and Enhancement Measures 





7.2 Project Operations 
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SHORTNOSE STURGEON HANDLING PLAN FOR THE TURNERS FALLS 
HYDROELECTRIC PROJECT (FERC NO. 1889) 

1. INTRODUCTION 

2. TRAINING 

MONITORING

4. STURGEON PROCESSING AND DATA COLLECTION 





5. REPORTING 









Numeric estimates are guidelines only. Qualitative descriptions are the approved indexing criteria.
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EXECUTIVE SUMMARY 

FirstLight MA Hydro LLC is the owner of the Turners Falls Hydroelectric Project (Turners Falls Project, 
FERC No. 1889). Northfield Mountain LLC is the owner of the Northfield Mountain Pumped Storage 
Project (Northfield Mountain Project, FERC No. 2485). Collectively referred to as FirstLight, the owners 
are seeking to relicense the hydroelectric projects with the Federal Energy Regulatory Commission (FERC). 
As part of relicensing, FirstLight is filing Amended Final License Applications, which includes proposals 
for continued operation of the Projects. The proposals include several items, including improvements 
pertaining to fish passage, construction of recreation access areas, and modifications to operations that are 
designed to mitigate effects on several existing resources while providing the ability to provide clean, 
renewable hydroelectric power. 

This draft Biological Assessment (BA) was prepared by FirstLight to support FERC’s submission of a 

request for Endangered Species Act (ESA) Section 7 consultation with the United States Fish and Wildlife 
Service (USFWS) to consider the effect of two proposed actions:   the relicensing of the Turners Falls 
Project and the relicensing of the Northfield Mountain Project. Because FirstLight is providing a 
comprehensive proposal that includes operation of both hydroelectric projects, the effects of FirstLight’s 

comprehensive proposal are evaluated in this draft BA. 

Six federally-listed species that could be present in the Project-affected areas were initially identified for 
inclusion in this draft BA, including Puritan Tiger Beetle (Cicindela puritana), Shortnose Sturgeon 
(Acipenser brevirostrum), Dwarf Wedgemussel (Alasmidonta heterodon), Northeastern Bulrush (Scirpus 
ancistrochaetus), Small Whorled Pogonia (Isotria medeoloides), and Northern Long-Eared Bat (Myotis 
septentrionalis). Of these species, only the Puritan Tiger Beetle was included for detailed analysis in this 
draft BA because it could potentially be affected by proposed changes to Project operations. The effects on 
Shortnose Sturgeon were included in a separate draft BA to be submitted to the National Marine Fisheries 
Service (NMFS) and the other species would not be affected by the Project’s proposals. 

The only known remaining population of Puritan Tiger Beetle in Massachusetts resides at Rainbow Beach 
near Northampton, which is 33 miles below the Northfield Mountain Project tailrace and 25 miles below 
the Cabot Station tailrace, which is the primary hydropower discharge for the Turners Falls Project. Other 
populations of Puritan Tiger Beetle reside further downstream in the tidal portions of the river in 
Connecticut, and at beaches/bluffs along the shoreline of the Chesapeake Bay in Maryland. The population 
at Rainbow Beach has been subjected to several threats, including the historical construction of dams and 
associated changes in hydrology, recreational use of the beach, land use practices nearby and along the 
Connecticut River corridor, encroachment of native and non-native vegetation, and interactions with other 
species, including other species of tiger beetle. 

FirstLight has gathered the best available scientific data and has analyzed the effects of water levels on 
habitat for long-term (i.e. annual and multi-year cohort) and short-term (i.e. seasonal, daily, and hourly) 
timescales. To perform the analysis, FirstLight characterized the frequency, timing, and magnitude of 
inundation at Rainbow Beach, along with changes in water level, as relevant to the habitat utilized by 
various life stages and activities of the Puritan Tiger Beetle. The analysis was robust, with 28 years of 
hourly flow data routed to Rainbow Beach through a HEC-RAS hydraulic model. 

Based on the analyses presented in this draft BA, FirstLight concluded that the operations proposed for the 
new licenses may affect Puritan Tiger Beetles but are not likely to adversely affect or jeopardize the 
continued existence of the Puritan Tiger Beetle at Rainbow Beach.  The baseline environmental condition 
has been amenable to adult Puritan Tiger Beetle foraging and mating, due to very slow water level 
fluctuations at Rainbow Beach, along with peaks that occur during the night when the beetles are at higher 
elevations of the beach. Additionally, operational flows affect larval habitat infrequently and with limited 
magnitudes relative to those incurred by river flows above the Projects’ abilities to control.
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1 INTRODUCTION 

1.1 Background  

FirstLight MA Hydro LLC owns and operates the Turners Falls Hydroelectric Project (Turners Falls Project) 
located on the Connecticut River near Montague, MA. Northfield Mountain LLC owns and operates the 
Northfield Mountain Pumped Storage Project (Northfield Mountain Project) located in Northfield, MA. 
The Northfield Mountain Project uses water from the Turners Falls Impoundment (TFI), which is created 
by the Turners Falls Dam, as part its pumped-storage operations. Hereinafter the two owners are collectively 
referred to as FirstLight.  

FirstLight, in accordance with Sections (§§) 5.17 and 5.18 of Title 18 of the Code of Federal Regulations 
(CFR), is filing with the Federal Energy Regulatory Commission (FERC, the Commission) separate license 
applications for the two Projects, although a combined Exhibit E – Environmental Analysis was developed. 
The current license for the Turners Falls Project was issued on May 5, 1980 and expired on April 30, 2018. 
The license for the Northfield Mountain Project was issued on May 14, 1968 and expired on April 30, 2018. 
Both Projects currently operate under annual licenses. FirstLight anticipates filing its Amended Final 
License Application with FERC by December 6, 2020, which includes FirstLight’s proposal for relicensing. 

FERC will decide whether to approve licenses for the Projects and what license conditions would be placed 
in any licenses issued. 

1.1.1 Consultation History 

FirstLight is relicensing the Projects using the Integrated Licensing Process (ILP), throughout which there 
have been intensive and documented consultation efforts between FirstLight and resource agencies, 
including USFWS.  On October 31, 2012, FirstLight filed its Pre-Application Document (PAD) and Notice 
of Intent with the FERC. The PAD included FirstLight’s preliminary list of proposed studies.  FERC 
conducted a public scoping process during which various resource issues were identified.  On December 
21, 2012, FERC issued Scoping Document 1 (SD1) and preliminarily identified resource issues and 
concerns. On January 30 and 31, 2013, FERC held scoping meetings for the two Projects. FERC issued 
Scoping Document 2 (SD2) on April 15, 2013.  

FirstLight filed its Proposed Study Plan (PSP) on April 15, 2013, and, per the Commission regulations, held 
a PSP meeting at the Northfield Visitors Center on May 14, 2013. Thereafter, FirstLight held ten resource-
specific study plan meetings to allow for more detailed discussions on the studies. On June 28, 2013, 
FirstLight filed with the Commission an Updated PSP to reflect further changes to the PSP based on 
comments received at the meetings. On or before July 15, 2013, stakeholders filed written comments on 
the Updated PSP. FirstLight filed a Revised Study Plan (RSP) on August 14, 2013, with FERC addressing 
stakeholder comments.  

On August 27, 2013, Entergy Corp. announced that the Vermont Yankee Nuclear Power Plant (VY), located 
on the downstream end of the Vernon Impoundment on the Connecticut River and upstream of the two 
Projects, would be closing no later than December 29, 2014. With the closure of VY, certain environmental 
baseline conditions were anticipated to change during the relicensing study period. On September 13, 2013, 
FERC issued its first Study Plan Determination Letter (SPDL) in which many of the studies were approved 
or approved with FERC modification. However, due to the impending closure of VY, FERC did not act on 
19 proposed or requested studies pertaining to aquatic resources. The SPDL for these 19 studies was 
deferred until after FERC held a technical meeting with stakeholders on November 25, 2013, regarding any 
necessary adjustments to the proposed and requested study designs and/or schedules due to the impending 
VY closure. FERC issued its second SPDL on the remaining 19 studies on February 21, 2014, approving 
the RSP with certain modifications. Studies were completed over several subsequent years. The Draft 
License Application was filed with FERC on December 2, 2015, the Final License Application was filed 
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with FERC on April 29, 2016, and an Amended Final License Application will be filed with FERC by 
December 6, 2020.  

For the purposes of this Draft Biological Assessment (BA), a preliminary outline was provided to the 
USFWS via email on December 12, 2019 and was discussed with them via teleconference on December 
16, 2019. On April 17, 2020, FirstLight sent the USFWS a preliminary Draft BA for review and comment.  
On June 2, 2020.  FirstLight and USFWS had a conference call to discuss the Draft BA. On August 27, 
2020, FirstLight received comments from the USFWS on the Draft BA.  FirstLight has provided responses 
to the USFWS comments in Appendix D, and has revised the analyses in this Draft BA as appropriate.   

1.2 Federally Listed Species Considered in this Biological Assessment 

This BA addresses the effects associated with the relicensing of the Turners Falls Project and the Northfield 
Mountain Project on federally listed endangered and threatened species. During relicensing proceedings 
and resource agency consultation for the Turners Falls Project and Northfield Mountain Project, along with 
recent evaluations using USFWS’s Information for Planning and Consultation (IPaC) tool, six federally-
listed species that could be present in the Project-affected areas were identified, including: 

 Puritan Tiger Beetle (Cicindela puritana) – Threatened  

 Shortnose Sturgeon (Acipenser brevirostrum) – Endangered  

 Dwarf Wedgemussel (Alasmidonta heterodon) – Endangered  

 Northeastern Bulrush (Scirpus ancistrochaetus) – Endangered  

 Small Whorled Pogonia (Isotria medeoloides) – Threatened  

 Northern Long-Eared Bat (Myotis septentrionalis) – Threatened  

FirstLight has conducted several studies to gather information necessary to understand the locations and 
extent of protected resources, along with potential effects of Project operations, land management practices, 
and recreational use on protected resources. The species above were considered for inclusion in this BA as 
follows. 

Puritan Tiger Beetle 

The Puritan Tiger Beetle was listed as a threatened species by the USFWS in 1990 due to its limited 
distribution, coupled with threats from habitat loss and degradation, along with its vulnerability to natural 
and human threats (USFWS 1993a). It is a predatory invertebrate, with adults that forage and breed on 
sandy beaches, depositing eggs on adjacent cliff/bluff faces or upper portions of beach areas. Larvae burrow 
into sparsely vegetated or non-vegetated areas of the cliff/ bluff faces and upper beach areas and take 
approximately two years to complete their life cycle through three larval instar stages. The Puritan Tiger 
Beetle is known to inhabit areas that are downstream of the Turners Falls Project, where Project affects 
could have potential impacts, and the effects are discussed in this BA. 

Shortnose Sturgeon 

Shortnose Sturgeon is an endangered fish species known to be present downstream of the Turners Falls 
Project. This species is addressed in a separate BA, to be submitted to the National Marine Fisheries Service 
(NMFS). 

Dwarf Wedgemussel 

The Dwarf Wedgemussel was listed as an endangered species by the USFWS in 1990. The largest of the 
Dwarf Wedgemussel populations in the Connecticut River watershed, which numbers in the tens of 
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thousands, can be found in two stretches of the Upper Connecticut River, identified by USFWS in its 2007 
5-Year Review to be located in Coos, Grafton, Sullivan, and Cheshire counties, New Hampshire and Essex, 
Orange, Windsor, and Windham counties, Vermont. The Dwarf Wedgemussel is an oval-shaped bivalve 
with a smooth, thin shell. It lives in rivers and creeks of varying sizes, settling on sand and gravel bottoms. 
It can be found in water depths ranging from a few inches to over 20 feet. This species is generally found 
in a firm substrate.  

In 2011, a freshwater mussel survey was conducted in a 20-mile reach of the Turners Falls Impoundment 
(TFI), and a 3.5-mile reach from Turners Falls Dam to the confluence with the Deerfield River (2.7 of the 
3.5 miles is in the bypass reach), as well as 2.1 miles of the power canal (FirstLight 2012). The objective 
of the survey was to assess the distribution, abundance and habitat of freshwater mussels. The TFI and 
bypass reach surveys were conducted during low flow in August and the power canal survey was conducted 
during the September canal drawdown. Five freshwater mussel species were found, including the Eastern 
Elliptio, Alewife Floater, Eastern Lampmussel, Eastern Floater, and Triangle Floater, but no Dwarf 
Wedgemussel were found. 

In 2014, FirstLight conducted a quantitative survey and habitat assessment of freshwater mussels in the 
Connecticut River from Cabot Station downstream to the Route 116 Bridge in Sunderland (Study No. 3.3.16 
Habitat Assessment Surveys and Modeling of Suitable Habitat for State-Listed Mussels Species in the 
Connecticut River below Cabot). The objectives of the survey were to delineate populations of state-listed 
mussels and suitable habitat; characterize the distribution, abundance, demographics, and habitat use of 
these populations; and to identify potential habitat for listed species based on their habitat preferences. The 
Dwarf Wedgemussel was included in the study as one of the target species, but none were documented. 
Further, none were documented during additional semi-quantitative (i.e., timed qualitative) surveys and 
habitat measurements that were conducted at 26 sites in the study area. The most recent report of Dwarf 
Wedgemussel in this reach was from ~1978 (shell only). 

Extensive mussel surveys have also been completed further downstream by Holyoke Gas and Electric 
(HG&E), including areas in the Holyoke Dam impoundment, which is the next river segment downstream 
of where FirstLight completed surveys in 2014. A single Dwarf Wedgemussel had been documented below 
Hadley Falls (the location of Holyoke Dam) in 1999. HG&E completed surveys every four years (2005, 
2009, and 2013) in the impoundment, along with areas downstream of the dam. Though Dwarf 
Wedgemussel were a target species for these surveys, none were documented (HG&E 2014). 

In general, extensive surveys that have been completed within the Project areas of the Turners Falls and 
Northfield Mountain Projects, along with areas further downstream to Holyoke Dam, have not documented 
any Dwarf Wedgemussel. Therefore, the Dwarf Wedgemussel is not present in Project-affected areas and 
is not further discussed in this BA. 

Northeastern Bulrush 

The Northeastern Bulrush is a leafy bulrush in the sedge family currently known only from populations 
scattered from New Hampshire and Massachusetts, south to West Virginia. In New England, the species is 
primarily found along the Connecticut River valley in New Hampshire and Vermont, and north-central 
Massachusetts. The species is described from a variety of wetlands along its extensive range. In the northern 
extent of its range, the bulrush is found most commonly on the edge of shallow beaver ponds, usually in 
full sun or similar habitats where water levels may vary.  

Based on the 1993 recovery plan for the species at the time of publishing, 33 populations of the species 
were known to occur (USFWS, 1993b). Of the total number of known populations four occurred within 
north-central Massachusetts and Southern Vermont/New Hampshire. In these states the bulrush was known 
to occur in Franklin County, Massachusetts (one population), Cheshire County, New Hampshire (one 
population), and Windham County, Vermont (two known populations) (USFWS, 1993b). USFWS 
occurrence data does not identify specific locations that have been documented within these counties. 
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FirstLight has conducted several studies that identify the distribution of botanical resources within the 
Turners Falls and Northfield Mountain Project areas, along with identification of Project effects. 
Assessments of botanical resources included vegetation inventories in the following areas: 

 Upland areas along the TFI including areas within the Project Boundary and areas up to 200 
feet from shore where the Project Boundary is along the shoreline; 

 Upland areas adjacent to the bypass reach, defined as extending from the Turners Falls Dam to 
the Cabot Station tailrace; 

 The Connecticut River from the Cabot Station tailrace to the Route 116 Bridge in Sunderland; 
and 

 Approximately 2,011 acres of land of Northfield Mountain, of which approximately 405-407 
acres is the Upper Reservoir.  

Despite extensive survey efforts, and identification of 390 plant species in the study areas in 2014 and 2015, 
no Northeastern Bulrush, or any other federally listed botanical species, were found. Therefore, the 
Northeastern Bulrush is not present in Project areas, and is not further discussed in this BA. 

Small Whorled Pogonia 

The Small Whorled Pogonia is a member of the Orchid family with colonies in a relatedly broad but sparse 
distribution in the Atlantic seaboard states from Maine to Georgia, with other occurrences in several other 
eastern and midwestern states. According to the Revised Recovery Plan (USFWS 1992), the Small Whorled 
Pogonia occurs on upland sites in mixed-deciduous or mixed-deciduous/coniferous forests that are in 
second- or third-growth successional stages. According to the IPaC search, the species may be present in 
the Hadley area, which is outside of the direct Project areas. Despite extensive survey efforts that included 
upland habitats within the Project areas completed by FirstLight during relicensing, no Small Whorled 
Pogonia were found. Therefore, because this species does not exist in the Project areas, it would not be 
affected by any construction or maintenance activities. The only Project effects in the Hadley area are 
limited to water level changes along the Connecticut River shorelines, where this upland species would not 
be present. Because the locations of the habitat for Small Whorled Pogonia would not overlap with any 
locations where there are Project-related effects, this species is not further discussed in this BA. 

Northern Long-eared Bat 

The Northern Long-Eared Bat overwinters in caves or old mines with high humidity and stable temperatures. 
During the summer the bats will roost in large diameter trees, preferring those with exfoliating bark. 
Reproduction begins in late summer or fall, with delayed implantation resulting in pupping in the following 
spring. The Project area includes old growth hemlock, shagbark hickory, silver maple, and several other 
species which are large in diameter and possess bark characteristics which could provide potential summer 
roosting habitat for the Northern Long-Eared Bat. During the 2014 and 2015 field work, this species was 
not observed in the Project-affected areas. 

On April 2, 2015 the Northern Long-Eared Bat was listed as federally threatened. The primary reason for 
the listing of this species is the dramatic population decline which has resulted from the spread of white-
nose syndrome. The USFWS has the authority to write special rules and exemptions for threatened species 
under section 4(d) of the federal Endangered Species Act. These rules are referred to as 4(d) rules. On 
January 14, 2016, USFWS issued a Final 4(d) Rule for the Northern Long-Eared Bat, imposing several 
specific conservation measures. On April 27, 2016, USFWS announced its determination that it would not 
designate critical habitat for the Northern Long-Eared Bat, having determined that summer habitat is not 
limited or in short supply and summer habitat loss is not a range-wide threat to the species. Purposefully 
harming Northern Long-Eared Bat remains prohibited except in defense of human health and safety. Most 
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incidental take of Northern Long-Eared Bat (defined as impacts to the species from otherwise legal 
activities) is allowed without the need for a federal permit with the following specific exceptions: 

 All incidental take within known hibernacula is prohibited; 

 Incidental take resulting from tree removal within a 0.25-mile buffer around known occupied 
Northern Long-Eared Bat hibernacula or within a 150-foot buffer around known occupied 
maternity roost trees during the pup season (June 1 through July 31). 

Project operations (i.e. water level and flow management) are not anticipated to have any effects on the 
Northern Long-Eared Bat or its habitat; effects would be limited to actions that involve tree removal, which 
is sometimes necessary for Project maintenance or safety. However, no known hibernacula or occupied 
maternity roost trees have been known to be present within or near the Project area, and none have been 
identified by the agencies. FirstLight will implement best-management practices for this species by 
incorporating the following restriction into its relicensing proposal for both the Turners Falls and Northfield 
Mountain Projects:  

The Licensee shall implement the following measures to protect Northern Long-Eared Bat habitat: (1) 
avoid cutting trees equal to or greater than 3 inches in diameter at breast height within the project boundary 
from April 1 through October 31, unless they pose an immediate threat to human life or property (hazard 
trees); and (2) where non-hazard trees need to be removed, only remove non-hazard trees between 
November 1 and March 31. 

By using this practice, potential Project effects due to maintenance (e.g. tree cutting) would minimize 
effects on Northern Long-Eared Bat. The proposed restrictions have been recently identified by FERC as a 
measure that would result in a “not likely to adversely affect” finding (FERC 2020). Therefore, this species 
is not discussed further in this BA. 

1.3 Critical Habitat Addressed in this Biological Assessment 

No designated critical habitat areas are in the Project-affected areas. 
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2 PROJECT DESCRIPTION 

2.1 Existing Facilities 

The Northfield Mountain Project boundary includes the perimeter of the TFI down to the Turners Falls 
Dam and the area around the Northfield Mountain Project. The Turners Falls Project boundary also includes 
the perimeter of the TFI (overlapping with the Northfield Mountain Project boundary) and an area below 
the Turners Falls Dam down to Cabot Station. Figure 2.1-1 shows the overlapping Project boundary, and 
the separate Turners Falls and Northfield Mountain Project boundaries. The combined Project Boundary 
for the Turners Falls Project and Northfield Mountain Project contains 7,246 acres of land and 2,238 acres 
of flowed land. 

2.1.1 Turners Falls Project 

The Turners Falls Project includes the Turners Falls Dam, which creates the TFI on the Connecticut River 
(Figure 2.1.1-1).  The Turners Falls Dam consists of two individual concrete gravity dams, referred to as 
the Gill Dam and Montague Dam, which are connected by a natural rock island known as Great Island. The 
630-foot-long Montague Dam connects Great Island to the west bank of the Connecticut River and includes 
four bascule type gates, each 120-feet-wide by 13.25-feet-high and a fixed crest section which is normally 
not overflowed. The Gill Dam is approximately 55-feet-high and 493-feet-long extending from the Gill 
shoreline (east bank) to Great Island and includes three tainter spillway gates, each 40-foot-wide by 39-
foot-high.  

Adjacent to the Montague Dam is the 214-foot-long gatehouse equipped with 15 operating gates controlling 
flow from the TFI to the power canal. Six (6) of the gates are 10’-8” high by 9’ wide wooden gates and 

nine (9) of the gates are 12’-7” high by 9’-6” wide wooden gates. The Gatehouse fishway, described below, 

passes through the gatehouse at the east bank.  

The power canal is approximately 2.1 miles long and has a design capacity of approximately 18,000 cubic 
feet per second (cfs).  There are several water withdrawals from the power canal. The major ones are 
FirstLight’s Station No. 1 and Cabot Station—these two hydroelectric projects are part of the Turners Falls 
Project. Station No. 1 is located closer to the beginning of the power canal and Cabot Station is located at 
the downstream terminus of the power canal. The generation and hydraulic capacity of Station No. 1 is 
5,683 kW and 2,210 cfs, respectively. The generation and hydraulic capacity of Cabot Station is 62.016 
MW and 13,728 cfs, respectively. With the two generating stations combined, the total hydraulic capacity 
of the Turners Falls Project is 15,938 cfs.  

In addition to Station No. 1 and Cabot Station, there are two other hydropower facilities on the canal that 
discharge into the bypass reach, when operating, including the Turners Falls Hydro, LLC project and Milton 
Hilton, LLC project.  The Turners Falls Hydro project (FERC No. 2622) is owned and operated by Eagle 
Creek Renewable Energy and is currently undergoing licensing with FERC.  It discharges into the bypass 
reach approximately 0.3 miles downstream of the Turners Falls Dam, which is upstream of the Station No. 
1 tailrace.  The Milton Hilton, LLC project is an unlicensed project owned and operated by a private 
developer.  It discharges into the bypass reach approximately 0.5 miles downstream of the Turners Falls 
Hydro project tailrace, which is upstream of the Station No. 1 tailrace.   

The Turners Falls Project is equipped with three upstream fish passage facilities, including (in order from 
downstream to upstream): the Cabot fishway, the Spillway fishway, and the Gatehouse fishway. The Cabot 
fishway, located near the Cabot tailrace, moves migrating fish from the Connecticut River into the power 
canal. The Spillway fishway, located at the Turners Falls Dam, moves migrating fish from the Connecticut 
River into a gallery leading to the Gatehouse fishway; however, some fish do drop out into the power canal. 
The Gatehouse fishway, located at the Gatehouse, moves fish from the power canal to above the Turners 
Falls Dam. A downstream fish passage facility is located at Cabot Station, at the downstream terminus of 
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the power canal. Assuming no spill is occurring at Turners Falls Dam, fish moving downstream pass 
through the gatehouse (which has no racks) and into the power canal. 

The TFI extends approximately 20 miles upstream to just below the Vernon Hydroelectric Project (FERC 
No. 1904), which is owned and operated by Great River Hydro. To provide storage capacity for the 
Northfield Mountain Project, the TFI elevation may vary, per the FERC license, from a minimum elevation 
of 176.0 feet1 (National Geodetic Vertical Datum of 1929 (NGVD29)) to a maximum elevation of 185.0 
feet constituting a 9-foot fluctuation as measured at the Turners Falls Dam. The usable storage capacity in 
this 9-foot fluctuation, as measured at the Turners Falls Dam, is approximately 16,150 acre-feet. 

2.1.2 Northfield Mountain Project 

The Northfield Mountain Project consists of an Upper Reservoir and dam/dikes, an intake, pressure shaft, 
underground powerhouse and tailrace (Figure 2.1.2-1). The crest elevation of the Upper Reservoir’s Main 

Dam is at elevation 1010 feet. In addition to the Main Dam there are several dam/dikes that form the Upper 
Reservoir. The Upper Reservoir elevation may vary, per the FERC license, from a minimum elevation of 
938 feet to a maximum elevation of 1,000.5 feet constituting a 62.5-foot drawdown. FERC has allowed 
temporary variances to increase the maximum and minimum elevation to 1,004.5 feet and 920 feet, 
respectively, during certain periods to meet electric grid system needs. 

The intake channel directs water from the Upper Reservoir into the pressure conduit intake and eventually 
to the underground powerhouse. The electrical capacity of the four (4) reversible pump-turbines is 291.7 
MW for a total station nameplate capacity of 1,166.80 MW. When operating at maximum pumping mode, 
the approximate hydraulic capacity is 15,200 cfs. Alternatively, when operating at maximum generation 
mode, the approximate hydraulic capacity is 20,000 cfs. 

 

  

 
1 The Project datum is the National Geodetic Vertical Datum of 1929 (NGVD29). All elevations in the license 
application for the Turners Falls Project and Northfield Mountain Project are based on the NGVD29 datum unless 
otherwise noted 
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2.2 Current Operations 

2.2.1 Turners Falls Project 

As noted above, the Turners Falls Project consists of two hydroelectric facilities- Cabot Station and Station 
No. 1. During periods when inflow is within the hydraulic range of Cabot Station, it is operated as a peaking 
plant; during periods of high inflow, in excess of 13,728 cfs (its approximate maximum hydraulic capacity), 
it operates as a base load plant. Station No. 1 is a base load plant with a hydraulic capacity of 2,210 cfs and 
typically operates when inflows to the TFI are less than the hydraulic capacity of a single Cabot Unit 
(~2,288 cfs) or when inflows exceed the hydraulic capacity of Cabot Station. Station No. 1 is manually 
operated, while Cabot is remotely operated. The current license requirements relative to Turners Falls 
Project operations are described below.  

As noted above, the Turners Falls Hydro project and Milton Hilton, LLC project are also located on the 
canal.  Milton Hilton, LLC2 and Turners Falls Hydro3 have indentured water rights. FirstLight currently has 
an agreement with each of these entities which provides that the entity will come on line when the naturally 
routed flow (NRF)4 in the Connecticut River increases to 15,000 cfs (close to the combined capacity of 
Cabot and Station No. 1). 

Under the current FERC license for the Turners Falls Project, FirstLight is required to release a continuous 
minimum flow of 1,433 cfs5 or inflow, whichever is less below the Project. FirstLight typically maintains 
the minimum flow requirement through discharges at Cabot and/or Station No. 1. 

Per the FERC license, a continuous minimum flow of 200 cfs is maintained in the bypass reach starting on 
May 1, increasing to 400 cfs when fish passage starts by releasing flow through a bascule gate at the Turners 
Falls Dam. The 400 cfs continuous minimum flow is provided through July 15, unless the upstream fish 
passage season has concluded early in which case the 400 cfs flow is reduced to 120 cfs to allow Shortnose 
Sturgeon egress through the bypass reach. The 120 cfs continuous minimum flow is maintained in the 
bypass reach from the date the fishways are closed (or by July 16) until the river temperature drops below 
7°C, which typically occurs around November 15. 

The TFI elevation is currently licensed to fluctuate between 176.0 feet and 185.0 feet, as measured at the 
Turners Falls Dam. Though TFI water levels are managed at the Turners Falls Dam, generation and 
pumping from Northfield Mountain, and varying inflows all affect the TFI water levels. 

2.2.2 Northfield Mountain Project 

The Northfield Mountain Project is a pumped storage hydroelectric facility. Water is pumped from the TFI 
to the Upper Reservoir which has 12,318 acre-feet of useable storage available for pumped storage 
operations. Typically, pumping occurs during periods when energy prices are low, while generation occurs 
during periods when energy prices are high. Under the current FERC license, the Northfield Mountain 
Upper Reservoir elevation may fluctuate between 1,000.5 feet and 938 feet.

 
2 A water use agreement between then Esleeck Manufacturing Company (a predecessor to Milton Hilton, LLC) and 
then Turners Falls Power and Electric Company (a predecessor to FirstLight) was signed in August 1928. 
3 A water exchange agreement between then Keith Paper Company (a predecessor to Eagle Creek Renewable Energy) 
and then Western Massachusetts Electric Company (a predecessor to FirstLight) was signed in September 1951. 
4 The naturally routed flow equals the sum of Vernon discharges plus flows recorded at USGS Gages on the Ashuelot 
and Millers Rivers. 
5 This equates to 0.20 cfs per square mile of drainage area at the Turners Falls Dam. 
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3 PROPOSED ACTION 
In its Amended Final License Application, FirstLight is proposing modifications to several components of 
the Projects designed to benefit various environmental and recreational resources. These include 
modifications to benefit Puritan Tiger Beetle.  

3.1 Proposed Project Facilities 

3.1.1 Proposed Generation Facilities 

FirstLight is not proposing any changes to existing developmental (i.e., generation) facilities at the 
Northfield Mountain Project. 

Station No. 1 Upgrades  

FirstLight is proposing changes to the Turners Falls Project, specifically, changes to Station No. 1.  Station 
No. 1 is currently an unstaffed facility.  To bring units on, an operator must visit the site.  In addition, the 
five (5) units cannot be throttled over a range of flows, meaning each unit only discharges its maximum 
capacity.  FirstLight is proposing to pass a portion of its proposed bypass flows via Turners Falls Dam spill 
and Station No. 1 discharge.  By automating Station No. 1, it will allow FirstLight to a) remotely operate 
the units and b) operate the units over a wider range of flows (not just the maximum capacity).  FirstLight 
proposes the following: 

 For each unit, upgrading the brakes, controls, governors, grounding transformer, protective relaying, 
excitation system and turbine rehabilitations. 

 Automation including auto synchronizing equipment and sensors to interface to the programmable 
logic controller (PLC).     

At this time, FirstLight is not proposing to install a minimum flow turbine-generator at the Turners Falls 
Dam to generate with its proposed bypass flows.  However, over the term of the next license FirstLight will 
continually evaluate the economic feasibility of adding a minimum flow turbine-generator or any other 
potential energy source.  

3.1.2 Proposed Non-Generation Facilities 

FirstLight is proposing to a) construct infrastructure necessary to pass FirstLight’s proposed bypass flows 

in the winter, b) construct new fish passage facilities and c) construct new recreation facilities as described 
below. 

Infrastructure Needed to Pass Winter Bypass Flows 

FirstLight proposes to provide a bypass flow of 300 cfs, or inflow, whichever is less, as measured just below 
the Turners Falls Dam, from December 1 to March 31.  There are two water conveyance structures at the 
Turners Falls Dam, including bascule gates and tainter gates.  The tainter gates are designed to discharge 
flows greater than approximately 5,000 cfs. Of the four bascule gates, bascule gate no. 1 is pond following, 
meaning the crest of the bascule gate can be adjusted to pass a desired flow at a given TFI water level.  
FirstLight proposes to use this bascule gate to pass the winter flow; however, some modification to the gate 
is needed.  Specifically, FirstLight proposes to add heaters to the gate to prevent ice build-up.         

Proposed Upstream and Downstream Fish Passage Facilities 

FirstLight proposes to construct various upstream and downstream fish passage facilities. Table 3.1.2-1 
lists the proposed fish passage PME measures and the approximate number of years after license issuance 
they would become operational.  
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Table 3.1.2-1 FirstLight’s Proposed PME Measures for Upstream and Downstream Fish Passage  

Upstream or 
Downstream 

Passage 

 
 
 

Assigned to 
Turners Falls 

Project or 
Northfield 

Mountain Project 
Proposed PM&E Measure 

 Estimated No. 
of Years after 

License 
Issuance 
Proposed 
PM&E 

Measure 
becomes 

Operational 
Upstream 
Passage 

Turners Falls Install Permanent Ultrasound Array in the Cabot 
Tailrace to deflect American Shad to the Bypass 
Reach 

6 

Turners Falls Construct a new Spillway Lift with Palisade Entrance 
at the Turners Falls Dam 

6 

Turners Falls Construct an Eelway near the Turners Falls Dam 
(interim passage within 1 year of license issuance, 
siting studies in the first year of the Spillway Lift 
operation, permanent eelway within 9 years of license 
issuance) 

9 

Turners Falls Retire Cabot Fish Ladder 6 
Turners Falls Retire Entrance Portions of gatehouse ladder in canal 6 

Downstream 
Passage 

Northfield Mountain Install a Barrier Net at Northfield Mountain Intake/ 
Tailrace to prevent entrainment (within 5 years license 
issuance) 

5 

Turners Falls Construct a Plunge Pool below Bascule Gate No. 1 
located at the Turners Falls Dam.  This work would 
likely be conducted at the same time as the Spillway 
Lift construction (Plunge pool constructed in concert 
with Spillway Lift, within 6 years from license 
issuance). 

6 

Turners Falls Construct a Bar Rack at the entrance to the Station No. 
1 Forebay (within 8 years from license issuance). 

8 

 

Permanent Ultrasound Array.  FirstLight proposes to install a permanent ultrasound array at the outer 
edge of the Cabot Station tailrace to deter upstream migrating adult American Shad from entering the 
tailrace area, but instead move them up the bypass reach to a new fish lift at the Turners Falls Dam (the 
Spillway Lift).  FirstLight will install the permanent ultrasound array after the Spillway Lift is constructed.  
Once the ultrasound array is functioning FirstLight proposes to close the Cabot fish ladder to prevent 
American Shad from entering the power canal, where they may experience long delays or are never able to 
reach the TFI.    

Construct new Spillway Lift and Plunge Pool.  FirstLight proposes to construct a new Spillway Lift (with 
palisade entrance) and plunge pool below bascule gate no. 1 of the Turners Falls Dam.  The Spillway Lift 
will include a single hopper that will lift fish approximately 39 feet to an exit trough that connects into the 
top of the existing Spillway Fish Ladder for fish to exit into the headpond through the existing gatehouse 
fish ladder. The lift will also utilize the existing entrance structure of the Spillway Fish Ladder for the 
entrance to the lift. A V-trap and brail system will be used instead of a crowder channel to capture fish in 
the hopper.  

The plunge pool will include two concrete walls to create an approximately 110-foot-wide by 65-foot-long 
box below bascule gate no. 1 – one wall parallel to flow between bascule gate no. 1 and bascule gate no. 2, 
and one wall perpendicular to the flow from the end of the first wall to the fish lift entrance.  Flow will pass 
from the pool either through a palisade structure adjacent to the fish lift entrance or by spilling over the 
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downstream wall of the box. The flow from the palisade structure will also be used for attraction flow to 
the Spillway Lift. 

Since the Spillway Lift and plunge pool are in the same location, these two projects would be constructed 
simultaneously.     

Construct Eelway. Once all upstream and downstream fish passage structures at the Turners Falls Project 
are complete, FirstLight proposes to install an eelway near the Turners Falls Dam.  Based on siting surveys 
and two temporary eelramp installations, over 90% of the elvers move upstream at the Spillway Ladder.  
FirstLight proposes to install an eelway at this location. The eelway will include a single tray lined with 
substrate for the eels to ascend on, piping providing flow through the substrate and attraction flow, and a 
collection tank at the tray exit. 

Install Barrier Net. FirstLight proposes to install a barrier net in front of the Northfield Mountain Project 
intake/tailrace to prevent the entrainment of migratory fish when the Northfield Mountain Project is 
pumping.  The net will be approximately 30-foot-high by 1050-feet-long wide with 3/4-inch mesh from top 
to bottom. The net will be positioned approximately in line with the river shoreline upstream and 
downstream of the Northfield Mountain Project tailrace. The net will be anchored at each end of the net at 
the shoreline with additional anchoring along the base of the net to prevent migrants from passing under 
the net. 

FirstLight proposes to have the barrier net in place from August 1 to November 15 each year. 

Construct a Bar Rack at Entrance to Station No. 1 Forebay.  FirstLight proposes to install a bar rack, 
with ¾-inch clear spacing, at the location where flow from the main power canal is diverted into the Station 
No. 1 forebay.  The rack will be approximately 58 feet wide across the entrance of the forebay and 21 feet 
tall. Approximately 4 feet of rock would be excavated from the bottom of the canal to provide sufficient 
area to prevent impingement. A new concrete base will be constructed below the rack for a foundation and 
to support diagonal bracing behind the rack. A new trash rake and conveyor for trash removal will also be 
installed for regular cleaning of debris from the rack. 

Conceptual level drawings of the above structures, with the exception of the eelway and ultrasound array, 
are included in the Turners Falls Project Exhibit F (Spillway Lift, Plunge Pool, Station No. 1 Rack).  

Retire Cabot Fish Ladder.  Once the Spillway Fish Lift is functioning to pass fish and the ultrasound 
array is operational, FirstLight proposes to retire the Cabot Fish Ladder because all fish passage would be 
moved to the Spillway Lift.  FirstLight does not believe continuing to introduce fish into the power canal 
where they encounter extensive delays or never reach the TFI is productive.  

Retire Entrance Portion of Gatehouse Fish Ladder.  The portion of the gatehouse ladder that includes 
the entrances on the right and left side of the canal walls will not be needed; however, the ladder will be 
used to move fish from the Spillway Lift into the TFI. 

Conceptual level drawings of the above structures, with the exception of the eelway and ultrasound array, 
are included in the Turners Falls Project Exhibit F (Spillway Lift, Plunge Pool, Station No. 1 Rack) and in 
the Northfield Mountain Project Exhibit F (Barrier Net).  

Proposed Recreation Features 

Table 3.1.2-2 lists FirstLight’s proposed recreation features, what Project it is assigned to, and the estimated 
number of years after license issuance it becomes operational. Any recreation feature located upstream of 
the Turner Falls Dam was assigned to the Northfield Mountain Project, which is consistent with the existing 
Northfield Mountain license. Any recreation feature located below the Turners Falls Dam was assigned to 
the Turners Falls Project.  
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Table 3.1.2-2: FirstLight’s Proposed PME Measures for Recreation 

Proposed PM&E Measure 

Assigned to Turners Fall 
Project or Northfield Mountain 

Project 

Estimated No. of Years after 
License Issuance Proposed 
PM&E Measure becomes 

Operational 
At Riverview, relocate the existing Boat 
Tour Dock given that it would be 
enclosed by the proposed Barrier Net 
(within 4 years of license issuance) 

Northfield Mountain 4 

Create a new access trail with stairs for a 
put-in at Riverview (within 4 years of 
license issuance) 

Northfield Mountain 4 

Create a formal access trail for a put-in at 
Cabot Camp (within 4 years of license 
issuance) 

Northfield Mountain 4 

Create a formal access trail for a put-in 
just below the Turners Falls Dam (within 
4 years of license issuance) 

Turners Falls 4 

Create a formal trail and steps for a take-
out at Poplar Street (within 4 years of 
license issuance) 

Turners Falls 4 

Create a New Access Trail with Stairs for a Put-In at Riverview.  A new put-in would be located off of 
Pine Meadow Road, where Fourmile Brook discharges into the TFI. The site would entail establishing a 6-
foot wide stone path to timber and concrete stairs leading to a put-in on the northern bank along the brook. 
Pine Meadow Road would be widened to add approximately seven (7) parking spots and a sign (Project 
Name and FERC No.) would be installed near the stone path.    

Relocation of the Boat Tour Dock at Riverview. The proposed barrier net would be in place from August 
1 to November 15 during a portion of the summer recreation season.  The current layout of the barrier net 
encloses the existing Boat Tour Dock. Given this, FirstLight proposes to relocate the dock further upstream 
of its current location.  It would entail extending the existing road further north.  

Formal Access Trail and Put-In at Cabot Camp. FirstLight proposes to create a 200-foot long, 10-foot 
wide formal path leading from the Cabot Camp parking area to an access point on the Millers River just 
upstream of the confluence with the Connecticut River.  There is currently an informal path in this area.  A 
sign (Project Name and FERC No.) and directional portage sign would be installed along the formal path 
leading the public from the parking lot directly to the 10-foot-wide gravel path leading to the water’s edge.    

Formal Access Trail and Put-In just below Turners Falls Dam. Stakeholders have requested a put-in 
just below the Turners Falls Dam to kayak/canoe/raft the bypass reach.  There is an existing informal 
pathway leading to the base of the Turners Falls Dam just downstream of the existing Spillway Ladder.  
The proposed access would be provided via the existing bridge (aka the “IP Bridge”) spanning the power 

canal. Once over the canal, a formal 12-ft wide path would lead recreationists to the base of the dam.  The 
path would include a sign (Project name and FERC No.) just after exiting the IP bridge, and directional 
signs along the formalized path.     

FirstLight also proposes to establish a weblink that would report the forecasted Turners Falls Dam discharge 
each day during the daylight hours from July 1 to October 15 to benefit whitewater boaters.  FirstLight is 
not proposing to post the Turners Falls Dam discharge from April 1 to June 30 because it is a period when 
the federally endangered SNS could be utilizing the bypass reach for spawning and incubation which could 
be disturbed by whitewater boaters. 

Formal Access Trail and Stairs for Take-out at Poplar Street. There is an existing take-out at Poplar 
Street; however, it is extremely steep.  FirstLight has limited options due to steep topography and land 
ownership.  FirstLight proposes to use the existing gravel parking lot leading to 20-foot wide timber stairs 
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with a boat slide railing leading to a 5-foot long, 20-foot wide concrete landing/abutment. A 32-foot long 
gangway would be anchored to the concrete abutment and lead to a floating dock in the Connecticut River 
to accommodate fluctuations in the river elevation.  The site would include a sign (Project name and FERC 
No.) at the top of the timber stairs.  

Conceptual level drawings of the proposed recreation features are included in Recreation Management 
Plans developed for the Turners Falls Project and Northfield Mountain Project. 

Proposed Recreation Management Plans 

FirstLight has developed separate Recreation Management Plans for the Turners Falls Project and 
Northfield Mountain Project, which are included in Exhibit E.   

Proposed Historic Properties Management Plans 

FirstLight has developed separate Historic Properties Management Plans for the Turners Falls Project and 
Northfield Mountain Project.      

Proposed Bald Eagle Protection Plans 

FirstLight has developed separate Bald Eagle Protection Plans for the Turners Falls Project and Northfield 
Mountain Project, which are included in Exhibit E.  

Proposed Invasive Plant Species Management Plans 

FirstLight has developed separate Invasive Plant Species Management Plans for the Turners Falls Project 
and Northfield Mountain Project, which are included in Exhibit E.  

Sediment Management Plan 

FirstLight previously filed with FERC on June 30, 2017 a Sediment Management Plan entitled Upper 
Reservoir Dewatering Protocols. 

Northern Long-Eared Bat Protection Measures 

The Licensee will implement the following measures to protect Northern Long-Eared Bat habitat: (1) avoid 
cutting trees equal to or greater than 3 inches in diameter at breast height within the project boundary from 
April 1 through October 31, unless they pose an immediate threat to human life or property (hazard trees); 
and (2) where non-hazard trees need to be removed, only remove non-hazard trees between November 1 
and March 31. 

3.2 Proposed Project Boundary 

FirstLight is proposing changes to each Project Boundary as summarized below. 

Turners Falls Project and Northfield Mountain Project Overlapping Project Boundary Changes 

 The removal of a 0.2 acre parcel of land at 39 Riverview Drive in Gill, MA.  These lands are owned 
by FirstLight but are not needed for Project operations or any other Project purpose. None of the 
lands FirstLight proposes to exclude from the Project boundaries contains historic properties 
eligible or potentially eligible for the National Register of Historic Places. 

Northfield Mountain Project Boundary Changes 

 The removal of an 8.1 acre parcel of land referred to as Fuller Farm located near 169 Millers Falls 
Road in Northfield, MA. These lands are not needed for Project operations or any other Project 
purpose. 
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 The addition of 135.5 acres6 of land south of the Northfield Switching Station located in the Towns 
of Northfield and Erving in Massachusetts. Some of these lands are currently owned by Eversource 
and are necessary to include recreation trails associated with the Northfield Mountain Trail and Tour 
Center that are not currently enclosed in the Project Boundary. 

Turners Falls Project Boundary Changes 

 The removal of a 20.1 acre parcel of land currently occupied by the United States Geological Survey’s 

(USGS) Silvio Conte Anadromous Fish Laboratory located at One Migratory Way, P.O Box 796, in 
Turners Falls, MA 01376. The Conte Lab lands are located just north of Cabot Station.  These lands 
are not needed for Project operations or any other Project purpose.  

The addition of an 0.8 acre parcel of land owned by FirstLight at 21 Poplar Street (end of the street) 
in Montague, MA.  These lands are needed for recreational purposes (take-out or put-in).    

3.3 Proposed Project Safety 

FirstLight anticipates that, as part of the relicensing process, FERC staff will evaluate the continued safety 
of the proposed Project facilities under the new license. FirstLight anticipates FERC will continue to inspect 
the Project during the new license term to assure continued adherence to FERC-approved plans and 
specifications, any special license articles pertaining to construction, operation and maintenance, and 
accepted engineering practices and procedures.  

3.4 Proposed Project Operations 

FirstLight proposes several operational changes as summarized in Section 3.5. 

3.5 Proposed Environmental Measures 

FirstLight proposes the following draft license articles relative to operations. 

Operational Regime  
 
(a) The Licensee shall operate the Turners Falls Hydroelectric Project in accordance with the following 

operational flow regime until the third (3rd) anniversary of the effective date of the new license.   
 

Date Total Bypass Flow2 
Turners 

Falls Dam  
 

3Station No. 1  
01/01-03/31 1,500 cfs or the Naturally Routed Flow (NRF), whichever is less 300 cfs 1,200 cfs4 
04/01-05-311 6,500 cfs or the NRF, whichever is less 4,290 cfs 2,210 cfs4 
06/01-06/151 4,500 cfs or the NRF, whichever is less 2,990 cfs 1,510 cfs4 
06/16-06/301 3,500 cfs or the NRF, whichever is less 2,280 cfs 1,220 cfs4 
07/01-08/31 1,800 cfs or the NRF, whichever is less 670 cfs 1,130 cfs4 
09/01-11/30 1,500 cfs or the NRF, whichever is less 500 cfs 1,000 cfs4 
12/01-12/31 1,500 cfs or the NRF, whichever is less 300 cfs 1,200 cfs4 
1The flow split during these periods is approximately 67% from the Turners Falls Dam and 33% from Station No. 
1.  If FirstLight conducts further testing, in consultation with the National Marine Fisheries Service (NMFS), U.S. 
Fish and Wildlife Service (USFWS) and Massachusetts Department of Fish and Wildlife (MADFW), and 
determines that migratory fish are not delayed by passing a greater percentage of the bypass flow via Station No. 
1, it may increase the percentage through Station No. 1 upon written concurrence of those agencies. 
 
2If the NRF is less than 6,500 cfs (04/01-05/31), 4,500 cfs (06/01-06/15) or 3,500 cfs (06/16-06/30) the flow split 
will still be set at approximately 67% of the NRF from the Turners Falls Dam and 33% of the NRF from Station 

 
6 Of the 135.5 acres, 12.5 acres is owned by FirstLight, while the remaining 122 acres is owned by Eversource. 
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Date Total Bypass Flow2 
Turners 

Falls Dam  
 

3Station No. 1  
No. 1.  If the NRF is less than 1,800 cfs (7/1-8/31), 1,500 cfs (9/1-11/30), or 1,500 cfs (12/1-3/31), the Licensee 
shall maintain the Turners Falls Dam discharges at 670 cfs, 500, cfs, and 300 cfs, respectively. 
 
3To maintain the flow split, Station No. 1 must be automated, which will not occur until Year 3 of the license.  
FirstLight proposes to maintain the flow split such that the Turners Falls Dam discharge will be as shown above, 
or higher flows will be spilled, in cases where the additional flow cannot be passed through Station No. 1. 
 
4The Turners Falls Hydro (TFH) project (FERC No. 2622) and Milton Hilton, LLC project (unlicensed) are located 
on the power canal and discharge into the bypass reach upstream of Station No. 1.  The hydraulic capacity of the 
TFH project and Milton Hilton, LLC project is 289 and 113 cfs, respectively.  If the TFH project is operating, 
FirstLight will reduce its Station No. 1 discharge by 289 cfs.  If the Milton Hilton, LLC project is operating, 
FirstLight will reduce its Station No. 1 discharge by 113 cfs. 

 

(b) Maintain a continuous minimum flow below Cabot Station of 6,800 cfs from 6/1-6/15 and 5,800 cfs 
from 6/16-6/30 or the NRF, whichever is less.  

The bypass flows and minimum flow below Cabot may be modified temporarily: (1) during and to the 
extent required by operating emergencies beyond the control of the Licensee; and (2) upon mutual 
agreement among the Licensees for Projects Nos. 1889 and 2485 and the USFWS, NMFS, Massachusetts 
Department of Environmental Protection (MADEP) and MADFW. 
 
(c) The NRF represents the inflow to the Turners Falls Dam.  The NRF is defined as the sum of the Vernon 

Hydroelectric Project (FERC No. 1904) total discharge, Ashuelot River United States Geological 
Survey (USGS) gage flow and Millers River USGS gage flow.    
 

(d) The Licensee shall operate the Turners Falls Hydroelectric Project in accordance with the conditions in 
paragraph (a) and (b) and the following operational flow regime beginning on the third (3rd) anniversary 
of the effective date of the new license. 
 
 

Date 
Total Bypass 

Flow2,3 

Maximum Flow 
below Cabot Station 
to Protect Puritan 

Tiger Beetles 

Cabot Down-
Ramping Rate to 

Protect 
Shortnose 
Sturgeon 

Cabot Up-Ramping 
Rate to Protect 

Shortnose Sturgeon (4/1-
5/31) and Odonates (6/1-

8/15) 
01/01-03/31 1,500 cfs or the 

NRF, whichever is 
less 

   

104/01-05/31 6,500 cfs or the 
NRF, whichever is 
less 

 Down to 2,300 
cfs/hour 

Up to 2,300 cfs/hour 

106/01-06/15 4,500 cfs or the 
NRF, whichever is 
less 

  Up to 2,300 cfs/hr from 
8:00 am to 2:00 pm 

106/16-06/30 3,500 cfs or the 
NRF, whichever is 
less 

  Up to 2,300 cfs/hr from 
8:00 am to 2:00 pm 

07/01-08/15 1,800 cfs or the 
NRF, whichever is 
less 

Add no more than 
4,600 cfs additional 
flow from Cabot 

 Up to 2,300 cfs/hr from 
8:00 am to 2:00 pm 
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Date 
Total Bypass 

Flow2,3 

Maximum Flow 
below Cabot Station 
to Protect Puritan 

Tiger Beetles 

Cabot Down-
Ramping Rate to 

Protect 
Shortnose 
Sturgeon 

Cabot Up-Ramping 
Rate to Protect 

Shortnose Sturgeon (4/1-
5/31) and Odonates (6/1-

8/15) 
Station from 1 am to 2 
pm 

08/16-08/31 1,500 cfs or the 
NRF, whichever is 
less 

Add no more than 
4,600 cfs additional 
flow from Cabot 
Station from 1 am to 2 
pm 

  

09/01-11/30 1,500 cfs or the 
NRF, whichever is 
less 

   

12/01-12/31 1,500 cfs or the 
NRF, whichever is 
less 

   

1The flow split during these periods is approximately 67% from the Turners Falls Dam and 33% from Station No. 
1.  If FirstLight conducts further testing, in consultation with the NMFS, USFWS and MADFW, and determines 
that migratory fish are not delayed by passing a greater percentage of the bypass flow via Station No. 1, it may 
increase the percentage through Station No. 1 upon written concurrence of those agencies. 
 
2If the NRF is less than 6,500 cfs (04/01-05/31), 4,500 cfs (06/01-06/15) or 3,500 cfs (06/16-06/30) the flow split 
will still be set as approximately 67% of the NRF from the Turners Falls Dam and 33% of the NRF from Station 
No. 1.  If the NRF is less than 1,800 cfs (7/1-8/31), 1,500 cfs (9/1-11/30), or 1,500 cfs (12/1-3/31), the Licensee 
shall maintain the Turners Falls Dam discharges at 670 cfs, 500, cfs, and 300 cfs, respectively. 
 
3The Turners Falls Hydro (TFH) project (FERC No. 2622) and Milton Hilton, LLC project (unlicensed) are located 
on the power canal and discharge into the bypass reach upstream of Station No. 1.  The hydraulic capacity of the 
TFH project and Milton Hilton, LLC project is 289 and 113 cfs, respectively.  If the TFH project is operating, 
FirstLight will reduce its Station No. 1 discharge by 289 cfs.  If the Milton Hilton, LLC project is operating, 
FirstLight will reduce its Station No. 1 discharge by 113 cfs. 

FirstLight has included two timing elements in its Proposed Action to address the new operational 
paradigm.  First, FirstLight is proposing a three (3) year transition period in which it will institute new 
minimum flows in paragraph (a) and (b), as a license condition, and also put processes in place with GRH 
and ISO-NE to assure success in meeting its obligations for Cabot Station up and down ramping as well as 
Cabot Station peak demand flow restrictions.  In addition, Station No. 1 upgrades will be completed during 
this period. In Year 4 of the new license, FirstLight will be responsible, as a license condition, for the full 
suite of flow enhancements shown in paragraphs (a), (b) and (d) (i.e. Cabot Station up and down ramping, 
Cabot Station peak demand flow restrictions).   

In addition, and in an attempt to meet its obligations for delivering reliable power and capacity, FirstLight 
is also proposing exceptions where it can deviate from its Cabot Station up and down ramping and peak 
demand flow requirements for a finite period of time as described in (e) below if required to meet either its 
flood operations (or similar public safety obligation) or ISO-NE obligations, as well as due to unforeseen 
river conditions from the Vernon Project. 

(e) If compliance with the prescribed operating limits (defined as Maximum Flow below Cabot Station, 
Cabot Down-Ramping Rate and Cabot Up-Ramping Rate which are shown as the last three columns in 
the table in paragraph (d)) would cause the Licensee  to violate or breach any law, any applicable license, 
permit, approval, consent, exemption or authorization from a federal, state, or local governmental 
authority, any agreement with a governmental entity, or any tariff, capacity rating requirement, ramping 
criterion, or other requirement of the ISO-NE or its successors (ISO-NE), Licensee may deviate from 
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the prescribed operating limitations to the least degree necessary in order to avoid such violation or 
breach. In addition, Licensee may deviate from the operating limits for the following reasons: 

 
 To perform demonstrations of the resources’ operating capabilities under ISO-NE rules and 

procedures.  Licensee will use best efforts to be allowed by ISO-NE to perform these 
demonstrations at times that will not cause it to deviate from the operating limits. 

 To manage the Turners Falls Impoundment within license limits following unexpected, 
significant increases or decreases in the NRF. 

 To support the needs of ISO-NE grid operations by operating when called upon by the ISO-
NE. 

 If compliance with the prescribed operating limitations would cause a public safety hazard or 
prevent timely rescue. 

 
With the exception of public safety, the Licensee agrees that under no conditions shall the four 
exceptions identified above occur in more than 10% of the hours each year that the limitations apply, 
without the written concurrence of the USFWS, NMFS, MADFW and MADEP. 
 
The Licensee shall document on an hourly basis for each day any deviations from the Maximum Flow 
below Cabot Station, Cabot Down-Ramping Rate and Cabot Up-Ramping Rate restrictions.   Each day, 
any deviations would be summed and at the end of each month between April 1 and August 31, the 
Licensee shall document the total number of deviations and provide the information to USFWS, NMFS, 
MADFW and MADEP on a monthly basis.    
 

(f) Cabot Emergency Gate Use.  The Licensee shall use the Cabot Emergency Gates under the following 
conditions: a) in case of a Cabot load rejection7, b) in the case of dam safety issues such as potential 
canal overtopping or partial breach, and c) to discharge approximately 500 cfs between April 1 and 
June 15 for debris management.  The Licensee shall avoid discharging higher flows through the gates 
from April 1 to June 15 whenever possible; however, if necessary, the Licensee shall coordinate with 
NMFS to minimize potential impact to SNS in the area below Cabot Station. 

 
(g) Flood Flow Operations. The Licensee shall operate the Turners Falls Hydroelectric Project in 

accordance with its existing agreement with the United States Army Corp of Engineers (USACOE). 
This agreement, memorialized in the Reservoir and River Flow Management Procedures (1976), as it 
may be amended from time to time, governs how the Turners Falls Project shall operate during flood 
conditions and coordinate its operations with the Licensee of the Northfield Mountain Pumped Storage 
Project (FERC No. 2485). 
 

Turners Falls Impoundment Water Level Management 
 
(a) The Licensee shall operate the TFI, as measured at the Turners Falls Dam, between elevation 176.0 feet 

and 185.0 feet NGVD29. 
 

(b) The Licensee shall limit the rate of rise of the TFI water level, as measured at the Turners Falls Dam, 
to be less than 0.9 feet/hour from May 15 to August 15 between the hours of 8:00 am and 2:00 pm for 
the protection of odonates.  
 

 
7 A load rejection is when the Cabot Stations Units are suddenly shut off.  If this were to occur, the canal could 
potentially be overtopped.  To prevent overtopping, the Cabot Emergency Gates open so that incoming flow down the 
power canal can be discharged via the Cabot Emergency Gates. Load rejections could occur at any time.  
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(c) The rate of rise of the TFI may be modified temporarily: (1) during and to the extent required by 
operating emergencies beyond the control of the Licensee; and (2) upon mutual agreement among the 
Licensees for Projects Nos. 1889 and 2485 and the USFWS, NMFS and MADFW. 
 

Whitewater Boating Flows 
 
(a) The Licensee shall provide whitewater boating releases in accordance with the schedule below, or the 

NRF, whichever is less, from the Turners Falls Dam.  The Licensee shall maintain the following 
whitewater release schedule. FirstLight will provide an annual schedule of releases on its website, for 
the period July-October by May 31 of each year. 

 

Date 
Turners Falls Dam Magnitude of 

Discharge 
Turners Falls Dam 
Release Duration 

1 Saturday in July 2,500 cfs or the NRF, whichever is less 4 hours 
1 Saturday in August 2,500 cfs or the NRF, whichever is less 4 hours 
3 Saturdays in September 3,500 cfs or the NRF, whichever is less 4 hours 
1 Saturday in October 3,500 cfs or the NRF, whichever is less 4 hours 
2 Saturdays in October 5,000 cfs or the NRF, whichever is less 4 hours 

 
(b) The whitewater boating flows may be modified temporarily: (1) during and to the extent required by 

operating emergencies beyond the control of the Licensee; and (2) upon mutual agreement among the 
Licensees for Projects Nos. 1889 and 2485 and the USFWS, NMFS and MADFW. 

 
Northfield Mountain Upper Reservoir 

(a) The Licensee shall operate the Northfield Mountain Pumped Storage Project Upper Reservoir between 
elevation 1004.5 and 920 feet NGVD29. 
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4 ACTION AREA 

4.1 Geographic Area of Project Effects 

Project elements of the Proposed Action include construction, maintenance, and operations. Each are 
defined below, and their geographic area of effect is identified based on features in Figure 4.1-1. 

4.1.1 Construction 

Construction will be limited to the Protection, Mitigation, and Enhancement (PM&E) measures proposed 
at the Projects. All proposed construction will be confined to specific areas within the Project boundaries 
(Figure 4.1-1). 

4.1.2 Maintenance 

Maintenance of Project facilities and lands will be limited to areas within the Project boundaries (Figure 
4.1-1).  

4.1.3 Operations 

Project hydropower operations affect the Connecticut River corridor for approximately 57 river miles from 
Vernon Dam to Holyoke Dam (Figure 4.1-1; Table 4.1.3-1). The TFI water levels are affected by pumping 
and generation at the Northfield Mountain Project, along with operations at the Turners Falls Project. River 
flows from upstream, along with pumping and generation from the Northfield Mountain Project, can 
determine the amount of flow passed through the Turners Falls Project. Outflows through the Turners Falls 
Project affect flows and water levels in the Connecticut River from Turners Falls Dam to Holyoke Dam, 
but only when the river flows are below the combined hydraulic capacity of the Turners Falls Project and 
its minimum spill flow.  In particular, flows higher than 15,938 cfs, plus the minimum bypass flow at the 
time, exceed the hydraulic capacity of the Project and result in additional flow over the dam and to the 
Connecticut River downriver of the Project. 

Table 4.1.3-1: River Miles of Major Project Features 

Location River Mile 
Vernon Dam* 142.1 
Northfield Mountain Tailrace 127.3 
Turners Falls Dam 122.2 
Station No. 1 121.1 
Cabot Station 119.3 
Lower End of Turners Falls Project Boundary 119.0 
Holyoke Dam* 85.5 

*Vernon Dam and Holyoke Dam are not Project features but are included because they are considered the upstream 
and downstream extents, respectively, of the operational project element for the Northfield Mountain and Turners 
Falls Projects.  
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4.2 Affected Environment 

The Puritan Tiger Beetle is an invertebrate predator, which was historically found on beaches in 
Connecticut, New Hampshire, Massachusetts, and along the shores of the Chesapeake Bay in Maryland. 
The distribution of the Puritan Tiger Beetle is now limited to areas along the Chesapeake Bay in Maryland, 
and along the Connecticut River in New England (USFWS 1993a). In New England, there remains one 
metapopulation consisting of four sites near Cromwell, CT and one single site in Massachusetts, located in 
Northampton. As such, the only Puritan Tiger Beetle habitat that would be affected by Project operations 
is that utilized by the population in Massachusetts.  

The Massachusetts population occurs along a ~2,100-foot-long sparsely vegetated sandy beach, known as 
Rainbow Beach, located within the Rainbow Beach Conservation Area. This area is co-owned and managed 
by the State of Massachusetts and the City of Northampton. Rainbow Beach is located approximately 25 
miles downstream of Cabot Station at the Turners Falls Project (Figure 4.2-1). Rainbow Beach is the only 
confirmed Puritan Tiger Beetle habitat within the affected area that maintains a population. Puritan Tiger 
Beetles have historically been recorded at other sites near Rainbow Beach in small numbers but have not 
been found maintaining populations or meta-populations. For example, both adults and larvae have been 
observed on the steep, eroding banks a short distance upstream from Rainbow Beach.  This area has been 
termed “North Bank”.  Researchers believe that this habitat could be a population sink, based on the 
bank/habitat characteristics, rather than a source to the Rainbow Beach population (C. Davis, pers. comm.).8 
Additionally, on the opposite bank from Rainbow Beach is a small area with steep-banked eroding shoreline 
where larvae have been observed (C. Davis, pers. comm.); some adults could fly there from Rainbow Beach 
to lay eggs, and it is possible that larvae there could return to Rainbow Beach as adults if they survive. 
However, the contribution to the Rainbow Beach population has not been quantified and would be minimal. 
In 2014, a survey was completed by FirstLight, assisted by Chris Davis, to find and characterize additional 
Puritan Tiger Beetle habitat along the river near Rainbow Beach. In addition to Rainbow Beach, six areas 
were investigated where Puritan Tiger Beetle presence was historically recorded, and/or if the locations 
contained habitats characteristics that could be suitable for Puritan Tiger Beetle (FirstLight 2016a). None 
of these other locations were determined to provide suitable habitat for Puritan Tiger Beetle populations. 
Therefore, Rainbow Beach is considered to be the only location in the action area with a Puritan Tiger 
Beetle population, and is the only location analyzed in this Biological Assessment. 

The habitat at Rainbow Beach is unique in that it harbors the only known existing population of Puritan 
Tiger Beetle within a non-tidal riverine shoreline habitat. The habitat structure and those selected for 
various activities by the Puritan Tiger Beetle are therefore quite different than those observed at other 
beaches, including the nearest known population in Cromwell, Connecticut, approximately 58 river miles 
downstream of Rainbow Beach (e.g. Gwiazdowski 2020). The beach at Cromwell is narrow, tidal, is 
subjected to tidal fluctuations twice per day on the order of 2-3 feet, and contains an area of dense, damp 
sand within the intertidal zone. This intertidal zone is used by Puritan Tiger Beetles for oviposition and 
larval development, apparently due to the combination of suitable moisture, temperature, and sediment 
grain size (Gwiazdowski 2020). In contrast, the habitat at Rainbow Beach consists of a narrow area near 
the water-land interface that is wetted by waves and boat wakes on short-term time scales (i.e. 
minute/hourly). The location of the water-land interface at Rainbow Beach can also vary seasonally, daily, 
and sub-daily depending on the baseflow in the river, flows from the Turners Falls Project, and water levels 
at Holyoke Dam. Despite these factors, water levels at Rainbow Beach fluctuate considerably less on a 
daily and hourly basis than the tidal Connecticut River during the adult active period (see Figure D-1 and 
Figure D-2 of Appendix D). Rainbow Beach is much larger and broader than the beach in Cromwell and 
contains broad areas of soft sand that dries out during low flow periods. This type of area is not suitable for 

 
8 Chris Davis has been the lead researcher on the Puritan Tiger Beetle recovery efforts at Rainbow Beach from 1997 
through the present, which has included translocation of larvae, habitat management, and surveys of adult 
(mark/recapture) and larval populations through a USFWS contract. 
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egg deposition and egg/larval survival (e.g. Gwiazdowski 2020). Because of the different habitat structure 
on Rainbow Beach, Puritan Tiger Beetles exhibit different behavioral patterns for finding and using suitable 
habitat. Adult Puritan Tiger Beetle traverse the broad areas of Rainbow Beach to forage and mate near the 
water-land interface during the day before moving back up to the higher elevations on the beach to oviposit. 
Gwiazdowski (2020) did not positively identify oviposition near the water-land interface on Rainbow Beach, 
though some oviposition was found higher on the beach. Puritan Tiger Beetle have been observed 
ovipositing and larvae have been documented along a narrow strip of land with areas of silt deposition at 
some of the highest elevations on Rainbow Beach (C. Davis, pers. comm.; Davis 2020). These areas contain 
sparse vegetation and have a combination of adequate moisture, temperature, and sediment grain size for 
oviposition (Davis 2020). Davis (2020) performed larval counts at Rainbow Beach during fall 2020 and 
documented most larvae in the northern portions of the beach at relatively high elevations within sparsely-
vegetated areas. Though the survey area included a 10-meter swath of potential larval habitat, larvae were 
found primarily within 3-4 meters of the vegetation line at the highest elevations along the beach, consistent 
with previous findings (Davis 2020). Researchers associated with Gwiazdowski (2020) reportedly also 
collected additional information of larval habitat at Rainbow Beach, which would be referenced to the 
transect survey data collected by FirstLight (C. Davis, pers. comm.). The transect survey data were provided 
to USFWS to support the larval survey efforts being performed by Gwiazdowski (2020). These data may 
be useful for evaluating the locations and elevations of larval habitat on Rainbow Beach but have not been 
provided to FirstLight at this time.  
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4.2.1 Ongoing Activities 

Public Use and Recreation 

According to USFWS (2019), the Rainbow Beach population is subjected to unregulated recreational use, 
primarily in the summer. There are some State regulations for Wildlife Management Areas that prohibit 
certain activities, such as camping and fires, but the regulations have not been enforced at the site and 
measures to protect the habitat and individual beetles have not been implemented (USFWS 2019). Years 
with hot, long summers exhibit the greatest amount of recreational use on the beach, with up to 3,094 
recreational users documented in 2005 (HG&E 2008). Approximately 1,539 of those recreationalists were 
observed using the beach (HG&E 2008).  

Abbott (2003) found that areas selected by foraging and breeding adult Puritan Tiger Beetles on Rainbow 
Beach overlapped with areas commonly used for human recreation, and determined that the Puritan Tiger 
Beetles are likely being disrupted by human disturbances which could be limiting successful reproduction. 
The beetles were using areas near the water’s edge for foraging and mating, and recreational use of the 
beach was also concentrated along the shoreline where motorboats and personal watercraft were anchored 
(Abbott 2003).  The types of recreation observed by Abbott (2003) at Rainbow Beach included sunbathing, 
grilling food, swimming walking and running along the shorelines, playing horseshoes, playing catch with 
footballs and discs, playing volleyball, including with erected nets and posts, off-road vehicle use 
(observations of tracks), pets (including unleashed dogs). Adult Puritan Tiger Beetle will flush and relocate 
to other areas of the beach when humans or dogs come within a close distance of them, and these 
disturbances could limit foraging and mating activities on Rainbow Beach (Abbott 2003). 

Abbott (2003) reported the greatest number of boats and people at Rainbow Beach in the afternoon hours 
when compared to midday and morning. In the afternoon on weekends, an average of 103.5 people and 
26.7 boats were observed on six visits between June 28 and August 14, 2003. This is in comparison to 20.4 
people and 4.4 boats in the afternoon on weekdays (n=14) during the same period.  More recent 
documentation of extensive recreation similar to that observed by Abbott (2003) at Rainbow Beach is 
shown in screenshots of drone footage from July 4, 2016 (Figures 4.2.1-1 and 4.2.1-2). This degree and 
type of recreation is not limited to federal holidays, given photographic footage obtained from social media 
that spans the months of May through September from recent years (Attachment 1 to Appendix D).  Similar 
to Abbot (2003), much of the recreation documented in these photographs is concentrated near the shoreline, 
and includes boats pulled into the sand/water interface area of the beach, and large numbers of people using 
the beach. 

Abbott (2003) also observed boat wakes that appeared to disturb adult Puritan Tiger Beetle, noting that 
weekend use of the river can be so high that boat wakes on Rainbow Beach can be almost continuous at 
times. There is currently a no-wake zone in place near Rainbow Beach, but it is unclear how often this 
restriction is followed. Based on the drone footage from which Figures 4.2.1-1 and 4.2.1-2 were derived, 
and from the photographs provided in Attachment 1 to Appendix D, boat wakes are frequent on Rainbow 
Beach when people are boating in the river at and around the beach.  

The impacts of extensive amounts of reported recreation use on Rainbow Beach during the COVID-19 
pandemic have not been studied but could have long-term impacts on the Puritan Tiger Beetle population. 
During interviews with reporters, local law enforcement officials have stated that there could be 1,000 
people or more using Rainbow Beach on Saturdays and Sundays in 2020, with recent increases in observed 
boating and recreation caused by the COVID-19 pandemic.9 These numbers are an order of magnitude 
higher than those observed by Abbott (2003). In the most recent preliminary draft of Gwiazdowski (2020), 
provided to FirstLight on November 13, 2020, high recreational use of the beach that interfered with surveys 
was described. Specifically, visitor activity precluded establishing transects at Rainbow Beach on Sunday 

 
9 https://www.masslive.com/police-fire/2020/08/theres-way-too-many-people-with-more-boat-traffic-than-ever-
massachusetts-environmental-police-and-local-officers-team-up-to-patrol-connecticut-river.html  
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July 26, 2020. The site was revisited by Gwiazdowski (2020) on Wednesday/Thursday July 29/30, 2020, 
during which the author described much of Quadrat 3 at Transect 2 having human and dog footprints that 
obscured the sand surface, along with children playing in the transect, and obscuring all sand in Quadrats 1 
and 2. In the morning prior to this disturbance of sand, Gwiazdowski (2020) had documented oviposition 
in Quadrat 2. As such, the disturbance caused by human recreation directly overlapped with critical 
activities being performed by Puritan Tiger Beetle. 
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Figure 4.2.1-1: Rainbow Beach from a Drone (Source: YouTube, 

https://www.youtube.com/watch?v=2v2bSRT2H4k) 
 
 
 
 

 
Figure 4.2.1-2: Rainbow Beach from a Drone (Source: YouTube, 

https://www.youtube.com/watch?v=2v2bSRT2H4k) 
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Nearby Land Use 

The land around Rainbow Beach is primarily forested, but there is also existing cropland along the river 
upstream from the beach, with agricultural crops that were observed growing very close to the bank. The 
effects that this land use may have on Puritan Tiger Beetle has not been studied, but could potentially 
include effects from chemicals, fertilizers, and sediments in storm runoff.  

Vegetation Growth and Management 

The transitional area between the exposed sand and the riparian forest at Rainbow Beach is dominated by 
Rough Cocklebur (Xanthium strumarium), Sandbar Willow (Salix exigua), Dogbane (Apocynum 
cannabinum), Black Willow (Salix nigra), Eastern Cottonwood (Populus deltoides), and Silver Maple 
(Acer saccharinum). Rough Cocklebur and Sandbar Willow are major contributors to vegetation succession 
at Rainbow Beach, which may eventually reduce suitable Puritan Tiger Beetle habitat. In addition, exotic, 
invasive species such as Purple Loosestrife (Lythrum salicaria) and Japanese Knotweed (Polygonum 
cuspidatum) are present on the site. Both of these species are known to grow and spread rapidly and out-
compete native species. Massachusetts Natural Heritage Endangered Species Program (MA NHESP) began 
vegetation treatment of native and non-native species during the summer of 2019 in larval areas in the 
northern and southern sections of the beach. 

Population Augmentation 

Population augmentation of Puritan Tiger Beetles at Rainbow Beach was first performed between the years 
2000 and 2006, during which 3rd instar larvae were transported to the site from the Connecticut sites 
(USFWS 2019). Initially, the population increased after these translocations occurred, until 2009, after 
which the population began to decline again for unknown reasons (USFWS 2019). More recently, the 
USFWS funded a project to develop and update a rearing facility, for propagation of Puritan Tiger Beetles 
(USFWS 2019); as a result of this program, 90 larvae were released at Rainbow Beach in 2016, 726 were 
released in 2017, and 23 were released in 2018. The numbers of adults observed at Rainbow Beach, along 
with preliminary evidence of large numbers of 2nd and 3rd instar burrows, suggests that reintroduction efforts 
using larval beetles has been successful (USFWS 2019). 

Water Level Management at Holyoke Dam 

Licensed hydropower operations at the Holyoke Project (FERC Project No. 2004) include a modified run-
of-river (ROR) protocol, whereby water levels in the Holyoke Impoundment, which includes Rainbow 
Beach, are managed. Holyoke Gas and Electric (HG&E) maintains the Holyoke Project Impoundment 
elevation between 99.47 feet and 100.67 feet, NGVD29.  Further details are provided in Section 5.4.3.   

4.2.2 Project-Related Conservation Measures for Puritan Tiger Beetle 

The proposed Cabot Station peaking restrictions from July 1 through August 31 of each year were 
developed specifically to mitigate the potential effects of peaking on adult foraging and breeding Puritan 
Tiger Beetles. This summer period typically has relatively low river flows when peaking at Cabot Station 
could have the greatest impact on water level changes downstream due to a greater differential between 
base flows and the maximum generating capacity of the Turners Falls Project. The 1:00 am to 2:00 pm 
restriction was developed to limit water level increases (while accounting for travel time and attenuation 
from Cabot Station discharges) at Rainbow Beach at times when adult Puritan Tiger Beetle would typically 
be foraging and mating during the daylight hours. 

Though not developed specifically for Puritan Tiger Beetle, other proposed operations could provide 
benefits to the adult life stage of the Puritan Tiger Beetle, including: 

 Higher summer minimum flows than currently licensed in the Bypass Reach, which would reduce 
downstream fluctuations caused by operations at Cabot Station 
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 Ramping restrictions at Cabot Station, which would also reduce downstream fluctuations caused 
by operations at Cabot Station 

Another measure that was not developed for, but is applicable to, the Puritan Tiger Beetle is the current 
agreement (Pursuant to Article 43 of the current Northfield Mountain Project license) with the Department 
of the Army (i.e. United States Army Corps of Engineers (USACOE)) for providing coordinated operation 
of the Turners Falls Project and Northfield Mountain Project during flood conditions on the Connecticut 
River in accordance with rules and regulations prescribed by the USACOE. In general, the agreement 
allows FirstLight to operate the Northfield Mountain Project within its FERC license requirements without 
causing river flows downstream of Turners Falls Dam to significantly exceed those that would have 
occurred absent the Northfield Mountain Project. This agreement would likely be maintained as part of 
FirstLight’s proposed operations in the new license. The agreement with the USACOE would prevent 
unnatural flow and inundation patterns during flood events that could have been caused by the Northfield 
Mountain Project if no agreement were in place.  
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5 SPECIES INFORMATION 

The Puritan Tiger Beetle exhibits a two-year life cycle. For approximately 22 months out of the two years, 
the Puritan Tiger Beetle is in a larval stage, after which individuals emerge as adults that feed, breed, and 
then die (Abbott 2003; USFWS 1993a). Their habitat consists of sandbars that depend on the dynamic 
interaction of moving water and shifting sands; this includes regular high flows and winter ice scour that 
maintains existing bars, builds new bars, and controls vegetation growth, along with lower summer flows 
for foraging, reproduction, and larval development (USFWS 1993a; Kennedy et al. 2018). The details of 
each life stage is included below. 

5.1 Larval Life Stage 

Puritan Tiger Beetle larvae require sandy habitat, which allows for digging of deep vertical channels. In 
contrast to the Common Tiger Beetle (Cicindela repanda), Puritan Tiger Beetle larval burrows are short 
and angled. Puritan Tiger Beetle larval habitat is generally 10-20% vegetative cover with an interspersion 
of open sandy areas. Davis (2020) documented larvae at Rainbow Beach in areas where silt had deposited 
from high flow events on the Connecticut River. These areas are at higher elevations on the beach, and 
larvae have not been documented in the broader lower-elevation areas of the beach that contain soft sand. 
The soft sand is not likely suitable for burrowing, and also becomes very hot and dry during the summer, 
which would not be suitable for larval survival. 

According to Connecticut Department of Energy and Environmental Protection (CTDEEP), approximately 
a week after being deposited in the sand by adult females, the eggs hatch into larvae about one-third of an 
inch long (CTDEEP 1999). The larvae then dig a burrow into the sand, and reside near the surface of the 
burrow, blocking the entrance with their large heads, and wait for prey, which they capture with sickle-like 
mandibles (CTDEEP 1999). After 2 to 4 weeks, the larvae molt into a slightly larger second-instar stage, 
which dig burrows that are 1.5 to 2 feet deep (CTDEEP 1999). At Rainbow Beach, they stay active until 
mid-October, after which they will close their burrows and overwinter. In approximately mid-May of the 
following spring, they become active and open their burrows to feed through mid-June. They then close 
their burrows until early September when they molt to the third-instar larval stage. These larvae remain 
active until mid-October, after which when they close their burrows and overwinter for a second winter. 
The following spring, they become active again around mid-May and begin to pupate and transform into 
adults in June. The adult beetles emerge from their burrows as a mobile predator beetle. 

Larval Puritan Tiger Beetle capture prey from their burrow openings (USFWS 1993a). Though submersion 
of Puritan Tiger Beetles has not been tested, studies on other species have shown that the larval stages of 
Tiger Beetles can close their burrows and withstand submersion for longer than adults (Brust and Hoback 
2009). Of six larvae Tiger Beetle species tested, all survived submersion for more than 56 hrs (2.3 days) 
and the longest period of survival post submersion was 136.6 hrs (5.7 days) (Brust and Hoback 2009). Brust 
et al. (2005) found that survival of riverine shoreline populations of a different species of Cicindela tiger 
beetles was relatively high for four days of immersion, but further submersion resulted in much fewer 
surviving. It should be noted that the tests for riverine populations were limited to hypoxic water, and none 
were tested for survival in aerated water (Brust et al. 2005). In riverine habitats where there is dissolved 
oxygen present in the water, especially during times of high river flow and submersion, larvae could remain 
in burrows and extract dissolved oxygen from the water and survive for longer periods (Brust et al. 2005). 
It is therefore likely that the larvae of Puritan Tiger Beetles along the Connecticut River in Massachusetts 
would be able to survive relatively long periods of inundation because dissolved oxygen concentrations in 
the river, especially during inundation periods, would be relatively high (FirstLight 2016b).  

Inundation of larval Puritan Tiger Beetles also routinely occurs within populations that exist along tidal 
beaches. Though the tidal effects have not been studied for the Puritan Tiger Beetle larvae, a similar species, 
the Northeastern Beach Tiger Beetle (Cicindela dorsalis dorsalis), is known to benefit from tidal 
fluctuations (USFWS 1994). Periodic inundation is important to larvae of this species by providing both 
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moisture that prevents desiccation and abundant prey that allows for greater growth rates (USFWS 1994). 
Given the locations of Puritan Tiger Beetle populations along areas that become periodically inundated, it 
is also possible that inundation is also beneficial for the Puritan Tiger Beetle larvae.  

5.2 Adult Life Stage 

Adults emerge from larval burrows and are present at Rainbow Beach from the third week of June until the 
end of August, with numbers typically peaking during the latter half of July (C. Davis, pers. comm.). Based 
on a survey performed by Babione (2003), emergence occurs at night. After they emerge, adults typically 
live for a month or less (Abbott 2003), during which they forage for arthropods and mate on open sandy 
beaches adjacent to larval sites. They cannot withstand as much submersion time as larvae, with reported 
submersion survival of other species of adult tiger beetles ranging from 9-22 hours, though some findings 
indicate that adults could survive up to 72 hours of submersion (Brust and Hoback 2009; Brust et al. 2005). 
Adult Puritan Tiger Beetles are most active on warm sunny days from the time they emerge through August 
(Abbott 2003), and actively feed in the wrack along the shoreline (USFWS 1993). Adults are not typically 
active near the water-land interface during the night at Rainbow Beach. They have been observed moving 
to the higher elevations of the beach in the later part of the day (C. Davis, pers. comm.).  Puritan Tiger 
Beetle adults are known to select specific sites for oviposition, with the composition and texture of sand 
being an important factor for effective oviposition, egg survival, and subsequent larval development 
(Omland 2002; Gwiazdowski 2020). At Rainbow Beach, this area is a narrow strip along the upper 
elevations of the beach, near the vegetation line. The sand here is more dense than other areas of the beach 
and is being selected for oviposition by the adult beetles (C. Davis, pers. comm.). Recent surveys 
documented habitat suitable for oviposition in areas where silt was deposited after high flow events on the 
Connecticut River (Davis 2020). The draft of Gwiazdowski (2020) that was provided to FirstLight on 
November 13, 2020 did not describe the elevations or exact locations of the quadrats surveyed on Rainbow 
Beach in 2020, though researchers did not positively identify oviposition in the quadrat closest to the water-
land interface. The primary adult Puritan Tiger Beetle activity at night is oviposition, which has been 
observed in the larval habitat area in the evenings as temperatures cool down, typically from 5:00pm 
through 11:00pm (C. Davis, pers. comm.). However, surveys from Gwiazdowski (2020) of a different 
Puritan Tiger Beetle population near Cromwell, CT documented oviposition occurring from the late 
afternoon, through the night, and into the morning hours. Though the sample size was small, Gwiazdowski 
(2020) also observed oviposition holes at Rainbow Beach between approximately 7:00am and 10:00am, 
which could have been made in the morning hours.  

5.3 Population Status 

5.3.1 Rangewide 

Puritan Tiger Beetles occur in two distinct regions: along the Chesapeake Bay in Maryland and along the 
Connecticut River in New England (USFWS 2019). The Chesapeake Bay population consists of two 
metapopulations, one of which is located on the western shore of the bay in Calvert County and the other 
is located along the Sassafras River portion of the eastern shore of the bay (USFWS 2019). The New 
England population consists of one metapopulation along the Connecticut River in tidal waters of 
Connecticut, and at a single location further upstream in Massachusetts at Rainbow Beach. 

5.3.1.1 Chesapeake Bay Population 

Puritan Tiger Beetles along the Chesapeake Bay occupy naturally-eroding cliffs, and are most abundant at 
sites where the bluffs are long and high with sandy soil and little to no vegetation (USFWS 2019). Erosion 
of the bluffs is considered to be an important process for maintaining larval habitat (USFWS 2019). The 
Calvert County metapopulation consists of eleven extant subpopulations and tends to be largest with total 
population estimates between 4,000 and 8,000 beetles depending on the year (USFWS 2019). Though there 
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has been high variability in counts between years, there is no apparent population trend (USFWS 2019). 
The largest subpopulations are at Warrior Rest and Calvert Cliffs State Park, both of which are protected 
from development and are largely undeveloped (USFWS 2019). The Sassafras River/Eastern Chesapeake 
Bay metapopulation consists of eleven documented subpopulations of varying sizes, with a total population 
size between 2,000 and 6,000 individuals per year (USFWS 2019). Despite large fluctuations, this 
population has exhibited an increasing trend (USFWS 2019). 

Because several of the subpopulations within both the Calvert County and Sassafras River metapopulations 
follow similar patterns through time, it is likely that they are primarily influenced by large-scale weather 
patterns that exhibits similar effects on the habitat or the beetles across a relatively large area (USFWS 
2019). 

5.3.1.2 New England Population 

Metapopulations of Puritan Tiger Beetle in New England once ranged as far upstream as Claremont, New 
Hampshire, though most historical locations were located between Hadley, MA and Cromwell-Portland, 
CT (USFWS 2019). The only extant locations are near Cromwell-Portland, CT and Hadley/South Hadley, 
MA at Rainbow Beach. Puritan Tiger Beetle have not been observed at any of the other historical sites on 
the Connecticut River since the early 1900’s to 1930’s (USFWS 1993a; USFWS 2019). The Connecticut 
metapopulation is relatively large and consists of four primary subpopulations. The total beetle counts of 
the metapopulation reached 1,631 individuals in 2012, but have been lower in recent years, averaging 
approximately 500 individuals. The Cromwell North subpopulation has represented much of the total 
population since the mid 2000’s. This was not always the case; the Cromwell South subpopulation 
consistently represented a substantial proportion of the population prior to the mid-2000’s, though counts 

there have been extremely low in recent years (USFWS 2019). USFWS (2019) did not identify this as an 
issue or state any reasons for the decline of this subpopulation, possibly because the overall size of the 
Connecticut metapopulation has been stable, though the decline of the Cromwell South population could 
be due to increased vegetation growth at this area (C. Davis, pers. comm.). 

By comparison, the Massachusetts population at Rainbow Beach consists of a single location and is much 
smaller than all other populations. Though small numbers of Puritan Tiger Beetles have been observed in 
the surrounding areas, Rainbow Beach is the only known location supporting the population. Additional 
details are provided in Section 5.3.2, as the entire population is within the action area. 

5.3.2 Action Area 

The Puritan Tiger Beetle population, with its two-year life cycle, contains two cohorts with adults that 
emerge in even and odd years. Counts of Puritan Tiger Beetles at Rainbow Beach have typically been lower 
than 20 individuals in most years, with the exception of years that were influenced by population 
augmentation methods, when counts have exceeded 80 individuals (Figure 5.3.2-1). The most recent peak 
count was 101 adults in 2019 (unpublished data, C. Davis, pers. comm.). The peak daily counts represent 
approximately 38% of the total adult count for that year (C. Davis, pers. comm.). During recent years, the 
even-year cohort at Rainbow Beach has been considerably larger than the odd-year cohort except for 2019, 
though this period was influenced by population augmentation. 

The habitat at Rainbow Beach has been subjected to several threats. Heavy recreational use at Rainbow 
Beach has been well-documented, along with the encroachment of non-native vegetation. These threats 
pose both direct threats to the physical habitat, and recreational usage has been shown to further affect 
Puritan Tiger Beetle by disturbing their feeding and breeding (Abbott 2003). Another species of tiger beetle, 
Cicindela repanda, also inhabits Rainbow Beach, and in greater numbers than the Puritan Tiger Beetle; this 
species has the potential to affect populations of Puritan Tiger Beetle via interspecies competition (Knisley 
(n.d.); USFWS 2019), though there is some separation in timing of activity periods between Puritan Tiger 
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Beetle and C. repanda that may limit the degree to which interspecies competition occurs at Rainbow Beach 
(C. Davis, pers. comm.).   

Changes in flow regimes from upstream have been theorized to be affecting the habitat, and potentially 
beetle behavior, because much of Rainbow Beach is relatively shallow-sloping and is sensitive to changes 
in water level.  To explore this further, FirstLight has plotted the distribution of flows encountered by 2-
year Puritan Tiger Beetle cohorts, along with the peak counts observed as adults (Figure 5.3.2-2). There 
was no apparent correlation between the flow distributions (i.e. high, medium, low flow distributions) 
encountered by Puritan Tiger Beetle cohorts and their peak counts.  
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Figure 5.3.2-1: Plot from USFWS (2019) showing peak Puritan Tiger Beetle counts at Rainbow Beach, 

Massachusetts, including the years where lab-reared larvae where introduced to the site to augment the 
population, 1988-2018.  

Note: Red horizontal bars at the top of the plot indicate periods when the population was augmented, and the effects 
of augmentation could also last for several years if augmentation resulted in successful breeding of translocated 
individuals and if survival of their progeny occurred.
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Figure 5.3.2-2: Average Daily Flows in the Connecticut River at Montague Encountered by Puritan Tiger Beetle Cohorts and Adult Counts of those 

Cohorts, 1993 through 2018. 
Note: Years when the population was augmented are noted in the plot.  The distribution of average daily flows that is included for each cohort includes two years 
of flow data at Montague, MA, ranging from July 1 two years prior to the adult count, to the end of June of the year of the adult count (i.e. for the 1994 cohort, 
flow data ranged from July 1, 1992 through June 30, 1994).  .
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5.4 Cumulative Effects 

FirstLight considered past, present, and reasonably-foreseeable activities that could have cumulative effects 
on the Puritan Tiger Beetle on Rainbow Beach in conjunction with the Project proposals. For the purposes 
of this BA, the future is defined as the duration of the new licenses for the Northfield Mountain and Turners 
Falls Projects. 

5.4.1 Alterations to Hydrology 

The underlying hydrology at Rainbow Beach has been altered by the development and operation of storage 
reservoirs further upstream in the watershed. The flow in the Connecticut River at the Northfield Mountain 
and Turners Falls Projects is influenced by these upstream storage reservoirs, which alter river hydrology 
by decreasing high flows in the spring and increasing low flows in the summer. Hydrology is also affected 
by USACOE flood control dams on tributaries to the Connecticut River upstream of Turners Falls Dam, 
specifically: 

 Union Village: Ompompanoosuc River; 

 Dewey Mills and North Hartland: Ottauquechee River; 

 Stoughton Pond and North Springfield: Black River; 

 Ball Mountain and Townshend: West River; 

 Surry Mountain and Otter Brook: Ashuelot River; and 

 Tully Lake and Birch Hill; Millers River. 

Main-stem dams on the Connecticut River that include sizable storage include: 

 Second Connecticut Lake Dam; 

 First Connecticut Lake Dam; 

 Murphy Dam (Lake Francis); 

 Moore Dam; and 

 Comerford Dam. 

Changes in operation of these reservoirs have the potential to change the frequency, timing, and magnitude 
of flows that enter the Project areas, which could then result in larger-scale changes in flow patterns of the 
water passing through the Turners Falls Project that will then flow to Rainbow Beach. Additionally, two 
storage reservoirs similarly affect the hydrology in the Deerfield River10, which enters the Connecticut 
River below the Turners Falls Project but upstream of Rainbow Beach. Changes in how these storage 
reservoirs operate could occur in the future through federal relicensing or alterations to flood control 
practices. Substantial alterations to hydrologic patterns could affect Puritan Tiger Beetle habitat at Rainbow 
Beach by changing the frequency, timing, and magnitude of flows and inundation of habitat. The 
topography of Rainbow Beach is known to change over time, given its sandy characteristics along a river 
bend, and changes in the underlying hydrology and associated sediment loading and deposition could affect 
the topography and substrate suitability of the beach. In general, the overall effects that these actions would 
have on the Puritan Tiger Beetle or its habitat are unknown but would require separate consultation pursuant 
to Section 7 of the Endangered Species Act. USFWS (1993a) identified these historical changes in 
hydrology as an impact on the underlying processes that create and maintain Puritan Tiger Beetle habitat. 

 
10 Storage reservoirs in the Deerfield River include Somerset and Harriman. 
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Additionally, changes in daily operations of FERC-regulated hydropower dams in the Connecticut River 
upstream of the Turners Falls and Northfield Mountain Projects could affect daily flow fluctuations on the 
Connecticut River at Rainbow Beach by changing daily and hourly inflows arriving at the Projects. The 
FERC-regulated projects on the main-stem of the Connecticut River listed upstream to downstream include: 

 Canaan; 

 Gilman; 

 Moore; 

 Comerford; 

 McIndoes; 

 Dodge Falls; 

 Wilder; 

 Bellows Falls; and 

 Vernon. 

Though these effects appear to be relatively minor in comparison to greater hydrologic changes in the 
watershed, alterations to those operations could also have some daily or sub-daily effects on Puritan Tiger 
Beetle habitat inundation. 

5.4.2 Historical Construction of Dams 

The historical construction of several dams on the Connecticut River likely inundated locations containing 
historic Puritan Tiger Beetle habitats. At the present, there are very few areas with suitable habitat for 
Puritan Tiger Beetle on the Connecticut River. These dams have also altered sedimentation processes in the 
river, which could have been historically important to the development of beach and sandbar areas that may 
have supported populations of Puritan Tiger Beetles either permanently or ephemerally. The status of 
Puritan Tiger Beetle at Rainbow Beach prior to the development of Holyoke Dam is not known. However, 
the habitat on and around Rainbow Beach may have been quite different prior to the development of 
Holyoke Dam and the associated impoundment. Currently, Rainbow Beach is within the Holyoke 
Impoundment, the operation of which can affect habitat inundation on the beach as described in the 
following section. 

5.4.3 Water Level Management at Holyoke Dam 

The Holyoke Project owned by HG&E was issued a new license by FERC on August 20, 1999 and the 
Massachusetts Department of Environmental Protection (MADEP) issued a final Water Quality 
Certification (WQC) in 2001. The Project currently consists of a 30-foot-high, 985-foot-long dam topped 
by five 3.5-foot high inflatable rubber dam sections that were installed in 2001. There are two hydropower 
units at the Holyoke Dam with a total hydraulic capacity of 8,270 cfs. Holyoke Dam also feeds the Holyoke 
Canal System with multiple hydropower units and a total capacity of about 6,000 cfs resulting in a total 
flow used for hydropower generation of about 14,250 cfs. As part of the license, the Holyoke Impoundment 
was required to be operated in a run-of-river mode with a variation of +/- 0.2 feet from the normal 
impoundment level of 100.37 feet. On March 12, 2004, HG&E filed a Settlement Agreement with the FERC 
that proposed resolutions of a series of issues raised upon rehearing of the August 20, 1999 project license. 
In an order issued April 19, 2005 (2005 Order), the FERC approved the Settlement Agreement and revised 
a number of license articles accordingly. The 2005 Order also incorporated the 2001 WQC and a January 
27, 2005 Biological Opinion (BO) issued by the NMFS.  In 2006, FERC issued an order accepting 
Holyoke’s proposed plan on how ROR project operations would be achieved, monitored and recorded. In 
addition, this Order also approved Holyoke’s proposal to test modifications of ROR provisions (by 
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increasing the amount of Water Surface Elevation (WSE) fluctuation at the Holyoke Dam) to more 
effectively limit water level fluctuation on the Puritan tiger beetle at Rainbow Beach. In 2008, Holyoke 
submitted a report to FERC containing the results of modified ROR study that showed that the modified 
ROR procedures are beneficial to the Puritan Tiger Beetle (by limiting the daily WSE fluctuations) at 
Rainbow Beach and also results in a smoothing effect of flows downstream of Holyoke. Then, after 
additional studies and agency consultation, FERC issued on May 18, 2016 an order amending the 
comprehensive Operations and Flow Plan with a WSE range at the Holyoke Dam of between 99.2 and a 
normal maximum of 100.6 feet. Based on discussions with Paul Ducheney of HG&E, the WSE fluctuation 
is generally between 99.47 and 100.67 feet.  In studies performed by HG&E, the lower limit was shown to 
reduce impoundment elevations and water level fluctuations at Rainbow Beach, which would be beneficial 
to the Puritan Tiger Beetle when inflows are less than 11,000 cfs (HG&E 2012; HG&E 2015). 

The range of water levels licensed at Holyoke Dam can affect inundation of Puritan Tiger Beetle habitat to 
a greater degree than operations of the Turners Falls and Northfield Mountain Projects, as shown in analyses 
presented in Section 6 of this BA. FirstLight did not have access to long-term water level data from the 
Holyoke Project11 in its analyses to fully understand how it is operated in relation to incoming flows from 
the Projects; however, water level data collected in 2012 and associated modeling of water levels at 
Rainbow Beach suggest that the Holyoke Project is typically operated in between the high and low 
impoundment conditions (Appendix A). The license for the Holyoke Project expires in 2039, which would 
occur within the duration of the proposed licenses at the Turners Falls and Northfield Projects. Changes to 
licensed water level operations at Holyoke Dam would have the potential for impacts (positive or negative) 
for Puritan Tiger Beetles and would require separate consultation pursuant to Section 7 of the Endangered 
Species Act. 

5.4.4 Recreational Usage of the Rainbow Beach Conservation Area 

The presence of Rainbow Beach Conservation Area provides protection for the Puritan Tiger Beetle habitat 
by preventing development and restricting use of the land along Rainbow Beach. However, management 
of the conservation area by the State of Massachusetts and the City of Northampton also has the potential 
to affect the population of Puritan Tiger Beetles at Rainbow Beach. Heavy recreation use is likely negatively 
impacting the population of Puritan Tiger Beetles at Rainbow Beach (see Section 4.2.1). Restrictions for 
recreational use, and enforcement practices, are likely to change with time. Recreation on Rainbow Beach 
is heavy during the summer months, especially during hot, dry summer periods (HG&E 2008). For example, 
in summer 2005, which was long and hot, HG&E (2008) documented that 3,094 recreationalists had used 
Rainbow Beach, 1,539 of which were estimated to be on the beach, 555 in the water, and 1,000 on boats. 
As identified in Section 4.2.1, current levels of recreation may be higher than historically documented. 

Greater restriction and enforcement of measures that could protect Puritan Tiger Beetles would offer the 
greatest benefit to the population, whereas further relaxed restrictions and limited enforcement could result 
in negative impacts to the population. Additionally, management actions to control vegetation on and along 
Rainbow Beach are important for maintenance of Puritan Tiger Beetle habitat; previous vegetation 
treatments at Rainbow Beach were found to be inadequate to maintain larval habitats, and in the case of 
some early vegetation management efforts (2001-2004), resulted in increased plant growth due to 
disturbance of the substrate (USFWS 2019). Further experimental vegetation control efforts are currently 
underway, and if they are successful, could provide a benefit to Puritan Tiger Beetle, as they have shown 
to be for a population on the Sassafras River in Maryland. Alternatively, limiting the extent of effective 
methods and/or ending vegetation control efforts in the future could negatively impact Puritan Tiger Beetle. 

 
11 FirstLight requested water level data from HG&E several times but no data were provided. 
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5.4.5 Contaminants and Water Quality 

Industries along the Connecticut River include or have included in the past, hydroelectric and other energy 
generating facilities, an armory, firearms factory, industrial mills and various other industrial pursuits. The 
effect of general pollution on Puritan Tiger Beetle along the Connecticut River is unknown.  

Pulp mill, silvicultural, agricultural, and sewer discharges, as well as a combination of non-point source 
discharges containing elevated temperatures or high biochemical oxygen demand, can reduce DO 
concentrations, which could affect submerged Puritan Tiger Beetle larvae that rely on pulling DO from the 
water during submersion periods. Recent water quality studies performed by FirstLight suggest that DO is 
generally good in the Connecticut River, but low DO may have been an issue historically. Point source 
discharge (i.e., municipal wastewater, paper mill effluent, industrial or power plant cooling water or waste 
water) and compounds associated with discharges (e.g., metals, dioxins, dissolved solids, phenols, and 
hydrocarbons) contribute to poor water quality and may also impact the health of the Puritan Tiger Beetle 
population. 

The New England Interstate Water Pollution Control Commission issued a report in early 1998 on water 
quality threats. This report indicated that the Connecticut River had several major water quality issues. 
These included: toxins, such as polychlorinated biphenyls (PCBs); combined sewer overflows (CSOs) 
which can cause poor water quality conditions in urban areas after storm events; and non-point source 
pollution.  

5.4.6 Global Climate Change 

Global climate change is predicted to have several effects to the Connecticut River watershed, including 
increasing the frequency of flood events each year, earlier spring snowmelt, increases in winter/spring 
precipitation, and less snowfall and accumulation of snowpack (Kennedy et al. 2018). Changes to regional 
climate over the span of the Project licenses could therefore result in alterations to the processes that 
underlie maintenance of the habitat structure and inundation patterns at Rainbow Beach (e.g. sedimentation 
processes and seasonal hydrology). 

5.4.7 Native and Non-Native Species Interactions 

Competition and predation on adults by C. repanda was identified by Knisley (n.d.) to be a natural mortality 
factor for Puritan Tiger Beetle. C. repanda is a native species of tiger beetle known to be present on 
Rainbow Beach in considerably high abundance compared to the Puritan Tiger Beetle (USFWS 2019). As 
such, C. repanda could be limiting, and may affect the future of the Puritan Tiger Beetle population at 
Rainbow Beach through interspecies interactions.  

There are also predators to Puritan Tiger Beetles, including vertebrate and invertebrate insectivores that 
may feed on adults, along with parasitic wasps that lay eggs on tiger beetle larvae, after which the wasp 
larvae parasitize the tiger beetle larvae (Knisley n.d.; USFWS 1993a). Changes in populations of these 
species, expansions of these species due to climate change or anthropogenic effects, or introductions of 
non-native species that may occur over the term of the proposed Project licenses, could all impact Puritan 
Tiger Beetle populations. 
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6 EFFECTS ANALYSIS 

The effects analysis of this BA compares the proposed action (Section 3) to the environmental baseline 
condition. Environmental baselines include the past and present impacts of all state, federal or private 
actions and other human activities in the action area, the anticipated impacts of all proposed federal projects 
in the action area that have already undergone formal or early Section 7 consultation, and the impact of 
state or private actions that are contemporaneous with the consultation in process (50 CFR 402.02). The 
environmental baseline for this BA includes the effects of several activities that may affect the survival and 
recovery of the endangered species in the action area. Because the Turners Falls Project and Northfield 
Mountain Project are existing, FERC-licensed facilities, ongoing effects of the Projects as currently licensed 
on listed species are part of the environmental baseline. 

For the purpose of the analyses in the sections below, the environmental baseline for Project operations is 
considered to be current licensed operations and is hereafter referred to as the baseline condition. The 
proposed condition analyzed includes operational changes associated with FirstLight’s relicensing proposal. 

Evaluating Project effects on Puritan Tiger Beetle relies on several approaches combined to accurately 
depict conditions in a complex and changing riparian environment.  These approaches include: 

 Establishing the size and elevations of Puritan Tiger Beetle habitat at Rainbow Beach using survey 
data (Section 6.1.2) 

 Determining the flow and water level relationship at Rainbow Beach using relationships between 
constant-flow hydraulic models (Section 6.1.3.1)  

 Characterizing flow and water level attenuation between the Turners Falls Project and Rainbow 
Beach by developing synthetic hydrographs (Section 6.1.3.2) 

 Evaluating the frequency and magnitude of exposure to operational effects by analyzing water level 
timeseries data (hourly) developed using unsteady-state12 hydraulic modeling, where input flows 
were based on flow data from the Connecticut River (Section 6.1.4).  This analysis takes into 
account the attenuation and lag of flows from Montague to Rainbow Beach 

 Comparing Baseline and Proposed conditions by analyzing water level timeseries data developed 
using unsteady-state hydraulic modeling, where flow inputs were based on modeled operational 
conditions (Section 6.1.5) 

Two models were used for this assessment as described below.  

Hydraulic Model 

FirstLight developed a hydraulic model13 of the Connecticut River from the Montague USGS gage to 
Holyoke Dam.  The model was calibrated to observed water surface elevations in this reach and was used 
to predict water elevations at Rainbow Beach under existing and proposed operations.  Background on the 
hydraulic modeling is included in the report: Relicensing Study 3.2.2 – Hydraulic Modeling of Turners 
Falls Impoundment, Bypass Reach, and below Cabot Station.  Unsteady-state hydraulic models were 
ultimately used to evaluate how baseline and proposed operations could impact water levels at Rainbow 
Beach.  

Given that observed water level data were not available at Holyoke Dam for timeseries modeling, both high 
and low Holyoke Impoundment conditions were evaluated separately for various modeling analyses; 
however, it should be noted that, based on a small amount of water level data available at Holyoke Dam 

 
12 Unsteady-state means the flow changes from hour to hour, similar to a time-varying hydrograph. 
13 The hydraulic model used is the Hydroelectric Engineering Center’s River Analysis System (HEC-RAS) software. 
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from 2012, modeled water levels at Rainbow Beach are typically in between water levels modeled for high 
and low operating ranges when actual historic Holyoke Impoundment data are used (Appendix A). 

Operations Model 

FirstLight developed an operations model14 of the Connecticut River that included Great River Hydro’s 

Wilder, Bellows Falls, and Vernon Hydroelectric Projects, FirstLight’s Northfield Mountain Pumped-
Storage Project and Turners Falls Hydroelectric Project, and HG&E’s Holyoke Hydroelectric Project.  The 
model was developed on an hourly time step for the period 1962-2003.  The operations model is a tool to 
simulate different operating conditions (bypass flows, peaking restrictions, ramping restrictions, water level 
restrictions, etc.).  The operations model was used to simulate baseline conditions and the proposed 
conditions as outlined in Section 3.   The key output from the operations model that was used for the Puritan 
Tiger Beetle assessment is the flow at Montague.  The flow at Montague under baseline and proposed 
conditions was used as “input” to the hydraulic model.  Background on the operations modeling is included 

in the report: Relicensing Study 3.8.1 – Evaluate the Impact of Current and Proposed Future Modes of 
Operation on Flow, Water Elevation, and Hydropower Generation. 

 

  

 
14 The operations model used is the Hydroelectric Engineering Center’s Reservoir System Simulation (HEC-
ResSim) software. 
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6.1 Exposure to Project Elements 

6.1.1 Project Elements 

The Projects have operated under the current licenses since May 5, 1980 and May 14, 1968 for the Turners 
Falls Project and Northfield Mountain Project, respectively. Proposed construction and routine maintenance 
would be confined to the direct Project areas, many miles from the Puritan Tiger Beetle habitat at Rainbow 
Beach (Table 6.1.1-1). Therefore, the only Project element that could affect the Puritan Tiger Beetle is 
Project operations, which can affect water levels downstream to Holyoke Dam.  

 
Table 6.1.1-1: River Miles of Major Project Features relative to Rainbow Beach and Puritan Tiger Beetle 

Habitat 

Location River Mile 
Relative River Mile 

from Rainbow Beach 
Vernon Dam* 142.1 47.8 
Northfield Mountain Tailrace 127.3 33.0 
Turners Falls Dam 122.2 27.9 
Station No. 1 121.1 26.8 
Cabot Station 119.3 25.0 
Lower End of Turners Falls Project Boundary 119.0 24.7 
Montague USGS Gage** 118.5 24.2 
Rainbow Beach (Puritan Tiger Beetle Habitat) 94.3 0.0 
Holyoke Dam* 85.5 -8.8 

*Vernon Dam and Holyoke Dam are not Project features but are included because they are considered the upstream 
and downstream extents, respectively, of the operational project element for the Northfield Mountain and Turners 
Falls Projects. 
** The Montague USGS Gage is also not a project feature and is located on the Connecticut River just downstream 
of the confluence with the Deerfield River.  
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6.1.2 Locations of Habitat Relative to Water Levels 

The topography of Rainbow Beach was surveyed by FirstLight in November 2014 using a Real-Time 
Kinematic Global Positioning System (RTK-GPS), which provided survey-grade accuracy. The survey data 
were used to develop a terrain model (Figure 6.1.2-1). The locations of larval and adult Puritan Tiger Beetle 
habitat in relation to elevation at Rainbow Beach was inferred based on observed habitat use from various 
population assessments, along with discussions with USFWS and MA NHESP. For the purposes of this 
analysis, potential larval habitat ranges between elevations 102.75 feet through 104.0 feet, which includes 
the upper portions of the sandy Rainbow Beach area, up into areas of sparse vegetation growth. The amount 
of potential larval habitat area at various elevations was calculated from the November 2014 survey (Table 
6.1.2-1). It should be noted that not all of the larval habitat areas defined within this elevation range are 
utilized by Puritan Tiger Beetle larvae. Instead, larvae have been found within approximately 2-4 meters of 
the vegetation line at the higher elevations along the beach (C. Davis, pers. comm.).  

The areas with potential larval habitat were included in the area surveyed in 2014, as river flows were 
relatively high during the survey with a mean daily flow of 19,500 cfs at the Montague USGS Gage, which 
inundated the lower portions of adult habitat. Adult habitat is present from elevations 101.0 feet through 
104.0 feet, with foraging and mating occurring toward the water’s edge and oviposition occurring within 

the larval habitat (between elevations 102.75 feet and 104.0 feet). Because the location of the water-land 
interface is dependent on flow in the river at Rainbow Beach, along with the water level at Holyoke Dam, 
the actual foraging/mating locations of Puritan Tiger Beetle would be variable with time. In Figure 6.1.2-
1, all areas of adult habitat are visible on the map because the aerial images were taken on July 13, 2018 
when flows at Montague were low, averaging approximately 2,820 cfs, and reaching a maximum of 3,130 
cfs around mid-day. 

 
Table 6.1.2-1: Amount of Potential Larval Habitat Area Above Various Elevations at Rainbow Beach. 

Elevation (ft, 
NGVD29) Square Feet Acres 

% 
Available 

104.0 0 0.000 0.0% 
103.9 4,818 0.111 6.0% 
103.8 10,566 0.243 13.1% 
103.7 16,248 0.373 20.2% 
103.6 22,284 0.512 27.7% 
103.5 28,574 0.656 35.5% 
103.4 35,036 0.804 43.6% 
103.3 41,586 0.955 51.7% 
103.2 47,940 1.101 59.6% 
103.1 53,917 1.238 67.1% 
103.0 60,753 1.395 75.6% 
102.9 69,394 1.593 86.3% 
102.8 76,734 1.762 95.4% 
102.75 80,411 1.846 100.0% 
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6.1.3 Effects of Flows on Water Levels at Rainbow Beach 

6.1.3.1 Flow and Water Level Relationships at Rainbow Beach 

Water levels at Rainbow Beach in the Connecticut River were calculated using hydraulic modeling of 
constant flow rates, and the relationship was developed by interpolating between the modeled flow rates.  
During high Holyoke Impoundment conditions (100.67 feet), constant flows of approximately 5,000 cfs, 
15,500 cfs, and 22,000 cfs would reach elevations 101.0 feet, 102.75 feet, and 104.0 feet, respectively 
(Figure 6.1.3.1-1).  These elevations correspond to the lowest elevation of adult habitat, the lowest elevation 
of larval habitat, and the highest elevation of any habitat, for Puritan Tiger Beetle at Rainbow Beach, 
respectively.  During low Holyoke Impoundment conditions, flows of, 9,500 cfs, 17,500 cfs, and 23,000 
cfs would reach those respective elevations (Figure 6.1.3.1-1). 

 

 
Figure 6.1.3.1-1: Modeled Water Surface Elevations at Rainbow Beach based on River Flow and the Range of 

Licensed Water Levels at Holyoke Dam 
Note: these modeled elevations are for steady-state conditions. 
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6.1.3.2 Characterization of Attenuation and Lag Time of Project Flows 

Though the results presented above were useful for developing the flow and water level relationships at 
Rainbow Beach, the amount of flow released from the Turners Falls Project does not result in the same 
amount of flow reaching Rainbow Beach due to substantial attenuation that occurs over the approximately 
25 miles of river that separate Rainbow Beach from the Turners Falls Project.  Further, there is a 
considerable time lag between when flows leave the Turners Falls Project and when they reach Rainbow 
Beach.  As part of the other studies, FirstLight installed water level loggers near Rainbow Beach and at 
Holyoke Dam that measured the water surface elevations every 15 minutes.  Figure 6.1.3.2-1 shows the 
observed flow at the Montague USGS Gage and the observed water levels at Rainbow Beach and Holyoke 
Dam from July 7-10, 2017.  As Figure 6.1.3.2-1 shows there is a lag and attenuation of Montague USGS 
Gage flows based on the observed Rainbow Beach water surface elevations. 

FirstLight developed several synthetic hydrographs representing Cabot peaking, which were then analyzed 
in the unsteady-state hydraulic model to determine the travel time and attenuation relationship from Cabot 
to Rainbow Beach.  Summaries and timeseries figures of the synthetic hydrograph modeling results are 
included in Appendix B and Appendix C, respectively. The modeling indicates that peak releases from 
Cabot generally take over six hours to reach Rainbow Beach and the timing and magnitude of attenuation 
is related to the length and magnitude of Cabot peak flow releases, along with underlying conditions such 
as base flows in the Connecticut River and water levels at Holyoke Dam.   

 



Northfield Mountain Pumped Storage Project (No. 2485) and Turners Falls Hydroelectric Project (No. 1889) 
PURITAN TIGER BEETLE DRAFT BIOLOGICAL ASSESSMENT 

  49 

 
 

 
Figure 6.1.3.2-1: Example of Peaking Flow Changes from Cabot Station and Resulting Water Level Changes at Rainbow Beach 

Note: Water level data were modeled using a HEC-RAS model based on actual water level data collected near Holyoke and Rainbow Beach.



Northfield Mountain Pumped Storage Project (No. 2485) and Turners Falls Hydroelectric Project (No. 1889) 
PURITAN TIGER BEETLE DRAFT BIOLOGICAL ASSESSMENT 

  50 

6.1.4 Frequency, Duration, and Magnitude of Exposure 

Given the variable effects of river flows, Project peaking flows, and Holyoke Impoundment water levels, 
as described in the sections above, unsteady-state hydraulic modeling was necessary to characterize the 
frequency, duration, and magnitude of exposure under the baseline environmental flow condition for each 
life stage and activity period of the Puritan Tiger Beetle.  This modeling was performed using 28 years of 
hourly timeseries flow data (1991-2018) in the Connecticut River at the Montague USGS gage, routed to 
Rainbow Beach using HEC-RAS.  The models produced flow and water level timeseries at Rainbow Beach 
for those 28 years given low and high Holyoke Impoundment conditions. 

Above the Turners Falls Project hydraulic capacity (15,978 cfs plus minimum spill flows), changes in 
downstream flows are due to changes in spill over the dam, and/or due to changes in flows from tributaries 
downstream of the Turners Falls Project (i.e. Deerfield River).  As such, the analyses in this section focus 
on the effects that are within Project control, when flows at the Montague USGS gage are less than 18,000 
cfs.  Note that the Montague USGS gage includes flow from the Deerfield River.  

6.1.4.1 Larval Habitat 

Two primary periods for larvae were analyzed. One of these periods was between May 15 and October 15, 
during which larvae can have their burrows opened and be actively feeding. The other period is from 
October 16 through May 14, during which they would be inactive, with their burrows closed. 

Throughout the year, and primarily during the inactive period when river flows in the Connecticut River 
tend to be higher, larvae are subjected to natural high flow inundation events.  FirstLight performed an 
analysis on the duration of inundation. For the analysis, an inundation event was defined as a period where 
water surface elevations at Rainbow Beach were 104 feet or greater without reprieve.  A reprieve was 
defined as a period where water levels dropped below 104 feet for longer than one day (24 hours).  

Within the 1991-2018 timeseries, inundation events experienced by Puritan Tiger Beetles that began during 
the inactive period could be relatively long, with the longest annual complete inundation events typically 
lasting multiple weeks, but even up to approximately two months (Figure 6.1.4.1-1 and Figure 6.1.4.1-2).  
Most events occurred during the spring freshet in March and April. During the active period, duration events 
were typically much shorter (Figure 6.1.4.1-3 and Figure 6.1.4.1-4). However, one long-duration event, 
which would have lasted 30 days if Holyoke Impoundment was held at a low level and 60 days if Holyoke 
Impoundment was held at a high level, began on October 8, 2005. Though this inundation event occurred 
within the active period for larvae, it began near the end of the active period with most of the inundation 
occurring during the inactive period. 

Given that these levels of inundation occur each year, and the Puritan Tiger Beetle persists on Rainbow 
Beach, this population has been resilient to sustained inundation periods. 
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Figure 6.1.4.1-1: Maximum Duration of Events that began during the Inactive Larval Period and Inundated All of the Larval Puritan Tiger Beetle 

Habitat, given a Low Holyoke Impoundment Operational Condition. 
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Figure 6.1.4.1-2: Maximum Duration of Events that began during the Inactive Larval Period and Inundated All of the Larval Puritan Tiger Beetle 

Habitat, given a High Holyoke Impoundment Operational Condition. 
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Figure 6.1.4.1-3: Maximum Duration of Events that began during the Active Larval Period and Inundated All of the Larval Puritan Tiger Beetle 

Habitat, given a Low Holyoke Impoundment Operational Condition. 
Note: The longest inundation event of nearly 30 days began on October 8, 2005, near the end of the larval active period.  
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Figure 6.1.4.1-4: Maximum Duration of Events that began during the Active Larval Period and Inundated All of the Larval Puritan Tiger Beetle 

Habitat, given a High Holyoke Impoundment Operational Condition. 
Note: The longest inundation event of 60 days began on October 8, 2005, near the end of the larval active period. 
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6.1.4.1.1 Larval Activity Period 

Based on the active periods of the larval life stage of Puritan Tiger Beetle, larval instars could be feeding 
between May 15th and October 15th. Potential larval Puritan Tiger Beetle habitat at Rainbow Beach ranges 
from elevations 102.75 feet to 104 feet.  

Distributions of daily average flows at Montague for each larval activity period included high, medium, 
and low-flow years (Figure 6.1.4.1.2-1). During the adult Puritan Tiger Beetle active season, average daily 
flows at Montague were 18,000 cfs or greater approximately 13.7% of the days within this time period; 
flows of this level and higher were considered above the Turners Falls Project’s capacity to control and 

would have provided inundation consistent with natural high-flow conditions. 

When flows in the river are within Project capacity, and with the Holyoke Impoundment at low operating 
levels, there would have been no inundation of any larval habitat 89.3% of days within the dataset during 
the active larval period (Table 6.1.4.1.1-1; Figure 6.1.4.1.1-2). At high Holyoke Impoundment operating 
levels, there would have been slightly more frequent inundation, with no inundation of any larval habitat 
83.3% of the time (Table 6.1.4.1.1-1; Figure 6.1.4.1.1-2).   

Available research suggests that the immobile life stage of tiger beetles can benefit from occasional 
inundation that brings food items to their locations and prevents desiccation.  Active larvae can also close 
their burrows and survive through inundation events, especially if dissolved oxygen concentrations are high.  
As such, given the infrequent and relatively limited inundation of available habitat when river flows are 
within Project control, the effects of Project flows under the baseline condition on active larvae have likely 
been insignificant.   

 
Table 6.1.4.1.1-1: Proportion of Time Period when River Flows were within Project Capacity and Minimum 

Daily Habitat Reached or Exceeded Availability Thresholds for the Active Larval Period, 1991-2018 

Minimum Daily Habitat Availability on 
Rainbow Beach (Larval Active Period) 

Holyoke Level 
Low High 

100% 89.3% 83.3% 
75% 92.9% 88.8% 
50% 95.7% 92.8% 
25% 97.8% 95.9% 
10% 98.7% 97.4% 

 
Note: Data were filtered to reflect river flows within Project generating capacity plus the design generating 
capacity from Deerfield River Project No. 2 of 1,450 cfs and other smaller inflows. (Avg. Daily Montague Flow < 
18,000 cfs). 
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Figure 6.1.4.1.1-1: Distribution of Average Daily Flows on the Connecticut River at Montague during the Larval Activity Period, 1991-2018 
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Figure 6.1.4.1.1-2: Duration Curve of the Minimum Daily Amount of Habitat Available at Rainbow Beach for Larvae during the Larval Activity 

Period, 1991-2018 
Note: Data were filtered to reflect river flows within Project generating capacity plus the design generating capacity from Deerfield River Project No. 2 of 1,450 
cfs and other smaller inflows. (Avg. Daily Montague Flow < 18,000 cfs). 

 



Northfield Mountain Pumped Storage Project (No. 2485) and Turners Falls Hydroelectric Project (No. 1889) 
PURITAN TIGER BEETLE DRAFT BIOLOGICAL ASSESSMENT 

  58 

6.1.4.1.2 Inactive Period 

Larval Puritan Tiger Beetle close off their burrows for a long period of overwintering. For the purposes of 
this analysis, the inactive period occurs between October 16 and May 14. More inundation of larval habitats 
would be anticipated during the inactive larval season than any other time of the year due to higher flows 
that commonly occur in this period (Figure 6.1.4.1.2-1). Within the dataset analyzed, average daily flows 
in the Connecticut River were 18,000 cfs or greater, and were therefore above the Project’s capabilities to 

control, approximately 38.3% of the time. During these periods, inundation of some or all larval habitat on 
Rainbow Beach would occur, depending on the magnitude and duration of river flows, but it would do so 
independent of Project operations.  

When flows in the river are within Project capacity, and with the Holyoke Impoundment at low operating 
levels, there would have been no inundation of any larval habitat 76.7% of days within the 28-year dataset 
during the inactivity period (Table 6.1.4.1.2-1; Figure 6.1.4.1.2-2). At high Holyoke Impoundment 
operating levels, there would have been more frequent inundation, with no inundation of any larval habitat 
63.9% of the time (Table 6.1.4.1.2-1; Figure 6.1.4.1.2-2).   

Due to high river flows (above Project control) that commonly occur during the inactive period, larval 
Puritan Tiger Beetles at Rainbow Beach have historically sustained extended periods of inundation, on the 
order of weeks to months of being submerged without reprieve (see Section 6.1.4.1).  By comparison, 
inundation of inactive larvae when river flows are with Project control are less frequent and have been 
primarily limited to the lower portions of the habitat area.  As such, the effects of Project flows under the 
baseline condition on inactive larvae have likely been insignificant. 

 
Table 6.1.4.1.2-1: Percentage of Time Period when Minimum Daily Habitat Reached or Exceeded Availability 

Thresholds for the Inactive Larval Period, 1991-2018 

Minimum Daily Habitat Availability on 
Rainbow Beach (Inactive Larval Period) 

Holyoke Level 
Low High 

100% 76.7% 63.9% 
75% 85.6% 75.5% 
50% 92.6% 85.3% 
25% 96.5% 93.1% 
10% 98.0% 95.9% 

 
Note: Data were filtered to reflect river flows within Project generating capacity plus the design generating 
capacity from Deerfield River Project No. 2 of 1,450 cfs and other smaller inflows. (Avg. Daily Montague Flow < 
18,000 cfs). 
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Figure 6.1.4.1.2-1: Distribution of Average Daily Flows on the Connecticut River at Montague during the Inactive Larval Period, 1991-2018 
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Figure 6.1.4.1.2-2: Duration Curve of the Minimum Daily Amount of Habitat Available at Rainbow Beach for Larvae during the Inactive Larval 

Period, 1991-2018 
Note: Data were filtered to reflect river flows within Project generating capacity plus the design generating capacity from Deerfield River Project No. 2 of 1,450 
cfs and other smaller inflows. (Avg. Daily Montague Flow < 18,000 cfs). 
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6.1.4.2 Adult Habitat 

During the adult life stage of the Puritan Tiger Beetle, there are four primary phases that could be affected 
by Project operations. These include: 

 Emergence 

 Foraging 

 Mating 

 Oviposition 

The adult active season at Rainbow Beach was analyzed as June 16th through September 7th. Emergence 
would typically occur at night during the adult active season, whereas foraging and mating would occur 
primarily during the daytime hours. Oviposition at Rainbow Beach has been observed primarily in the early 
evening hours as the beach is cooling, though this activity has been observed elsewhere from the late 
afternoon through the morning. Adult Puritan Tiger Beetle habitat at Rainbow Beach ranges from elevations 
101 feet to 104 feet. If all the habitat becomes inundated during the foraging/mating period, the adults will 
leave the beach and are not known to return (C. Davis, pers. comm.). Emergence and oviposition could 
occur in the upper portions of the beach along a narrow strip near the vegetation line (conservatively, 
between elevations 102.75 and 104 feet), whereas foraging and mating can occur within all habitat on 
Rainbow Beach (between 101 and 104 feet).  

The analyzed dataset includes years with high, moderate, and low flow during the adult Puritan Tiger Beetle 
active season (Figure 6.1.4.2-1). During the adult Puritan Tiger Beetle active season, average daily flows 
at Montague were 18,000 cfs or greater 11.1% of the days within this time period; flows of this level and 
higher were above the Turners Falls Project’s capacity to control. 

Based on the hydraulic modeling, when the Project is in control of the river (i.e., Montague flows < 18,000 
cfs), peak water levels each day at Rainbow Beach primarily occur at night, between 11pm and the early 
morning hours, for low and high Holyoke Impoundment operational conditions (Figures 6.1.4.2-2 and 
6.1.4.2-3). For adult Puritan Tiger Beetle, this time window pertains primarily to emergence, with the peak 
daily flows reaching Rainbow Beach during the foraging/mating and oviposition periods only rarely. 

Each of the activity periods within the adult Puritan Tiger Beetle active season are addressed in the 
subsections below. 
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Figure 6.1.4.2-1: Distribution of Average Daily Flows on the Connecticut River at Montague during the Adult Puritan Tiger Beetle Activity Period, 

1991-2018 
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Figure 6.1.4.2-2: Distribution of the Hours of Peak Daily Flows at Rainbow Beach during the Adult Puritan 

Tiger Beetle Activity Period under Low Holyoke Impoundment Conditions, 1991-2018 
Note: Data were filtered to reflect river flows within Project generating capacity plus the design generating 
capacity from Deerfield River Project No. 2 of 1,450 cfs and other smaller inflows. (Avg. Daily Montague Flow < 
18,000 cfs), and during the periods when water levels reached adult Puritan Tiger Beetle habitat (101 feet or 
greater). 
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Figure 6.1.4.2-3: Distribution of the Hours of Peak Daily Flows at Rainbow Beach during the Adult Puritan 

Tiger Beetle Activity Period under High Holyoke Impoundment Conditions, 1991-2018 
Note: Data were filtered to reflect river flows within Project generating capacity plus the design generating 
capacity from Deerfield River Project No. 2 of 1,450 cfs and other smaller inflows. (Avg. Daily Montague Flow < 
18,000 cfs), and during the periods when water levels reached adult Puritan Tiger Beetle habitat (101 feet or 
greater). 
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6.1.4.2.1 Emergence 

As identified in Section 6.1.4.2, peak daily flows that occur when flows are within the Turners Falls Project 
hydraulic capacity would typically reach Rainbow Beach between 11pm and the early morning hours. 
During this time, adult Puritan Tiger Beetles that had been foraging, mating, and depositing eggs would be 
relatively high up on the beach. The primary activity during these hours would be new emergence of Puritan 
Tiger Beetles from their larval burrows.  

Puritan Tiger Beetles could emerge any time during the adult active season, though most would be emerging 
during the peak adult activity season in July, and evidence suggests that they emerge at night. The 
emergence period, for the purposes of this analysis, is therefore defined conservatively as 8pm through 9am 
from June 16 through September 7, and the emergence habitat for Puritan Tiger Beetle is the larval habitat 
portion of the beach between 102.75 and 104.0 feet. To evaluate the potential for disruption of emergence, 
FirstLight calculated the minimum amount of habitat available during each day of the emergence period 
for the 1991-2018 flow timeseries analyzed. 

Though peak water levels reach Rainbow Beach during the emergence period most of the time during the 
adult activity period, water levels do not typically reach the larval habitat from which adult Puritan Tiger 
Beetles would emerge when average daily flows at Montague are less than 18,000 cfs and the Turners Falls 
Project is in control of river inflows (Figure 6.1.4.2.1-1). With the Holyoke Impoundment at low operating 
levels, there would have been no inundation of any emergence habitat 93.1% of days within the 28-year 
dataset during the emergence period (Table 6.1.4.2.1-1; Figure 6.1.4.2.1-1). At high Holyoke Impoundment 
operating levels, there would only be slightly more frequent inundation, with no inundation of any 
emergence habitat 89.1% of the time (Table 6.1.4.2.1-1; Figure 6.1.4.2.1-1). Greater maximum daily 
inundation levels, which would have resulted in less minimum daily habitat for emergence, were very 
infrequent (Table 6.1.4.2.1-1; Figure 6.1.4.2.1-1).  For example, at least 75% of the habitat would have 
been available to emerging Puritan Tiger Beetles 96.1% and 92.6% of the time given low and high Holyoke 
Impoundment conditions, respectively. 

In the limited number of instances where water levels reach the larval habitat from which adults will emerge, 
hourly water level changes at Rainbow Beach during the emergence period also tend to be very small, 
primarily between 0.15 feet/hr (1.8 inches/hr) decreases or increases, and often much less (Figure 6.1.4.2.1-
2; Figure 6.1.4.2.1-3).  

 Table 6.1.4.2.1-1: Percentage of Time Period when Minimum Daily Habitat Reached or Exceeded 
Availability Thresholds for the Emergence Period, 1991-2018, 8:00pm through 9:00am 

Minimum Daily Habitat Availability at 
Rainbow Beach (Emergence) 

Holyoke Level 
Low High 

100% 93.1% 89.1% 
75% 96.1% 92.6% 
50% 98.1% 95.9% 
25% 99.3% 98.1% 
10% 99.7% 99.1% 

 
Note: Data were filtered to reflect river flows within Project generating capacity plus the design generating capacity 
from Deerfield River Project No. 2 of 1,450 cfs and other smaller inflows. (Avg. Daily Montague Flow < 18,000 cfs).  



Northfield Mountain Pumped Storage Project (No. 2485) and Turners Falls Hydroelectric Project (No. 1889) 
PURITAN TIGER BEETLE DRAFT BIOLOGICAL ASSESSMENT 

  66 

 
Figure 6.1.4.2.1-1: Duration Curve of the Minimum Daily Amount of Habitat Available at Rainbow Beach for Emerging Puritan Tiger Beetle during 

the Emergence Period, 1991-2018 
Note: Data were filtered to reflect river flows within Project generating capacity plus the design generating capacity from Deerfield River Project No. 2 of 1,450 
cfs and other smaller inflows. (Avg. Daily Montague Flow < 18,000 cfs). 
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Figure 6.1.4.2.1-2: Frequency of the Hourly Water Surface Elevation Changes at Rainbow Beach for 

Emerging Puritan Tiger Beetle during the Adult Active Season, Low Holyoke Impoundment Conditions, 
1991-2018 

Note: Data were filtered to reflect river flows within Project generating capacity plus the design generating capacity 
from Deerfield River Project No. 2 of 1,450 cfs and other smaller inflows. (Avg. Daily Montague Flow < 18,000 cfs), 
and during the periods when water levels reached Puritan Tiger Beetle larval/emergence habitat (102.75 feet or 
greater). 
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Figure 6.1.4.2.1-3: Frequency of the Hourly Water Surface Elevation Changes at Rainbow Beach for 

Emerging Puritan Tiger Beetle during the Adult Active Season, High Holyoke Impoundment Conditions, 
1991-2018 

Note: Data were filtered to reflect river flows within Project generating capacity plus the design generating capacity 
from Deerfield River Project No. 2 of 1,450 cfs and other smaller inflows. (Avg. Daily Montague Flow < 18,000 cfs), 
and during the periods when water levels reached Puritan Tiger Beetle larval/emergence habitat (102.75 feet or 
greater). 
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6.1.4.2.2 Foraging/Mating 

Adults could be actively foraging and mating from June 16 through September 7 during the daytime (for 
analysis purposes, 9am through 8pm); this is referred to as the foraging/mating period. With Holyoke 
Impoundment under a low water level condition, as operated at the Holyoke Project, maximum daily water 
levels at Rainbow Beach would be expected to reach the lowest elevations of existing Puritan Tiger Beetle 
foraging/mating habitat nearly 36% of the time during the foraging/mating period when average daily flows 
at Montague are less than 18,000 cfs (Table 6.1.4.2.2-1; Figure 6.1.4.2.2-1). With a high Holyoke 
Impoundment condition, the frequency of inundation of the lowest portions of habitat would be greater, 
reaching adult foraging/mating habitat nearly 72% of the time. Inundation higher up on the beach, within 
the adult foraging and mating habitat and time period, occurs with considerably lower frequencies, but is 
consistently higher for high Holyoke Impoundment conditions (Table 6.1.4.2.2-1; Figure 6.1.4.2.2-1).  

Maximum daily water levels at Rainbow Beach are strongly related to average daily flows in the 
Connecticut River at Montague (Figure 6.1.4.2.2-2). On an annual basis, low-flow years typically result in 
less maximum daily inundation of adult Puritan Tiger Beetle foraging and mating habitat (Figure 6.1.4.2.2-
3), with the overall pattern being similar to the average daily flow at Montague (see Figure 6.1.4.1.1-1). 
Normal operations at the Turners Falls Project would result in less inundation when the Holyoke Project is 
operating at its low impoundment level when compared to its high impoundment level (Figure 6.1.4.2.2-3). 

Hourly water level changes at Rainbow Beach during the foraging/mating period also tend to be very small, 
primarily between 0.15 feet/hr (1.8 inches/hr) decreases or increases, and often much less (Figure 6.1.4.2.2-
4; Figure 6.1.4.2.2-5).  

Puritan Tiger Beetle adults forage and mate along the water/land interface.  They are highly mobile, 
invertebrate predators and can move quickly.  As such, the low degrees of water level change at the beach 
would not be likely to affect adult Puritan Tiger Beetle.  Further, given that daily peak water levels at 
Rainbow Beach tend to occur at night, the lowest water levels would occur primarily during the day, 
providing high amounts of water/land interface area available to foraging/mating adult Puritan Tiger Beetles. 

 
Table 6.1.4.2.2-1: Percentage of Time Period when Maximum Daily Water Level Reached or Exceeded 

Elevation Thresholds for the Foraging/Mating Period, 1991-2018, 9:00am through 8:00pm 

Water Surface Elevation at 
Rainbow Beach (ft) 

Holyoke Level 
Low High 

104.0 0.09% 0.19% 
103.5 0.52% 1.89% 
103.0 3.49% 7.17% 
102.5 8.82% 13.20% 
102.0 14.47% 23.01% 
101.5 22.68% 41.63% 
101.0 35.83% 71.99% 

 

Note: Data were filtered to reflect river flows within Project generating capacity plus the design generating 
capacity from Deerfield River Project No. 2 of 1,450 cfs and other smaller inflows. (Avg. Daily Montague Flow < 
18,000 cfs). 
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Figure 6.1.4.2.2-1: Duration Curve of the Maximum Daily Water Surface Elevation at Rainbow Beach for Foraging/Mating Puritan Tiger Beetle during 

the Adult Active Season, 1991-2018 
Note: Data were filtered to reflect river flows within Project generating capacity plus the design generating capacity from Deerfield River Project No. 2 of 1,450 
cfs and other smaller inflows. (Avg. Daily Montague Flow < 18,000 cfs).  
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Figure 6.1.4.2.2-2: Scatterplot of the Maximum Daily Water Surface Elevation at Rainbow Beach by Average Daily Montague Flow for 

Foraging/Mating Puritan Tiger Beetle during the Adult Active Season, 1991-2018 
Note: Data were filtered to reflect river flows within Project generating capacity plus the design generating capacity from Deerfield River Project No. 2 of 1,450 
cfs and other smaller inflows. (Avg. Daily Montague Flow < 18,000 cfs).  
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Figure 6.1.4.2.2-3: Distribution of the Maximum Daily Water Surface Elevations at Rainbow Beach for Foraging/Mating Puritan Tiger Beetle during 

the Adult Active Season, 1991-2018 
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Figure 6.1.4.2.2-4: Frequency of the Hourly Water Surface Elevation Changes at Rainbow Beach for 
Foraging/Mating Puritan Tiger Beetle during the Adult Active Season, Low Holyoke Impoundment 

Conditions, 1991-2018 
Note: Data were filtered to reflect river flows within Project generating capacity plus the design generating 
capacity from Deerfield River Project No. 2 of 1,450 cfs and other smaller inflows. (Avg. Daily Montague Flow < 
18,000 cfs), and during the periods when water levels reached Puritan Tiger Beetle foraging/mating habitat (101 
feet or greater). 
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Figure 6.1.4.2.2-5: Frequency of the Hourly Water Surface Elevation Changes at Rainbow Beach for 
Foraging/Mating Puritan Tiger Beetle during the Adult Active Season, High Holyoke Impoundment 

Conditions, 1991-2018 
Note: Data were filtered to reflect river flows within Project generating capacity plus the design generating 
capacity from Deerfield River Project No. 2 of 1,450 cfs and other smaller inflows. (Avg. Daily Montague Flow < 
18,000 cfs), and during the periods when water levels reached Puritan Tiger Beetle foraging/mating habitat (101 
feet or greater). 
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6.1.4.2.3 Oviposition 

Adult Puritan Tiger Beetle could lay eggs (oviposit) any time during the adult active season. The oviposition 
period, for the purposes of this analysis, is therefore defined conservatively as any time of day from June 
16 through September 7, and the habitat within which adult Puritan Tiger Beetle would oviposit was 
considered larval habitat between 102.75 and 104.0 feet.  

When average daily flows at Montague are less than 18,000 cfs and the Turners Falls Project is in control 
of river inflows, daily water level peaks from the Project do not typically reach the habitat where adult 
Puritan Tiger Beetles would deposit their eggs (Figure 6.1.4.2.3-1). With the Holyoke Impoundment at low 
operating levels, there would have been no inundation of any oviposition habitat 94.4% of days within the 
28-year dataset during the oviposition period (Table 6.1.4.2.3-1; Figure 6.1.4.2.3-1). At high Holyoke 
Impoundment operating levels, there would only be slightly more frequent inundation, with no inundation 
of any oviposition habitat 89.7% of the time (Table 6.1.4.2.3-1; Figure 6.1.4.2.3-1). Greater maximum daily 
inundation levels, which would have resulted in less minimum daily habitat during oviposition, were 
infrequent (Table 6.1.4.2.3-1; Figure 6.1.4.2.3-1). For example, at least 75% of the habitat would have been 
available to Puritan Tiger Beetles to deposit eggs 93.3% and 89.5% of the days within the adult active 
season given low and high Holyoke Impoundment conditions, respectively. Since oviposition can occur 
almost any time of the day or night, and because adults can move to areas that they choose as being suitable 
for oviposition, the minimum amount of habitat available on a given day is conservative. Therefore, most 
of the time during the adult active period, all or most of the habitat would be available for oviposition, 
including areas that become infrequently but periodically wetted by river flow. As described previously, 
occasional inundation could be important to prevent eggs and larvae from desiccating, and to maintain 
conditions with more dense sand that is suitable for oviposition. 

In the limited number of instances where water levels reach the larval habitat from which adults will also 
oviposit, hourly water level changes at Rainbow Beach during the oviposition period also tend to be very 
small, primarily between 0.15 feet/hr (1.8 inches/hr) decreases or increases, and often much less (Figure 
6.1.4.2.3-2; Figure 6.1.4.2.3-3). These slow rates of change would not be likely to disturb or inundate adult 
Puritan Tiger Beetles. 
Table 6.1.4.2.3-1: Percentage of Time Period when Minimum Daily Habitat Reached or Exceeded Availability 

Thresholds for the Oviposition Period, 1991-2018 

Minimum Daily Habitat Availability on 
Rainbow Beach (Oviposition) 

Holyoke Level 
Low High 

100.0 90.2% 85.3% 
75.0 93.3% 89.5% 
50.0 96.1% 93.1% 
25.0 97.9% 96.1% 
10.0 98.8% 97.7% 

 
Note: Data were filtered to reflect river flows within Project generating capacity plus the design generating capacity 
from Deerfield River Project No. 2 of 1,450 cfs and other smaller inflows. (Avg. Daily Montague Flow < 18,000 cfs). 
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Figure 6.1.4.2.3-1: Duration Curve of the Minimum Daily Amount of Habitat Available at Rainbow Beach for Puritan Tiger Beetle during the 

Oviposition Period, 1991-2018 
Note: Data were filtered to reflect river flows within Project generating capacity plus the design generating capacity from Deerfield River Project No. 2 of 1,450 
cfs and other smaller inflows. (Avg. Daily Montague Flow < 18,000 cfs). 
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Figure 6.1.4.2.3-2: Frequency of the Hourly Water Surface Elevation Changes at Rainbow Beach for 

Ovipositing Puritan Tiger Beetle during the Adult Active Season, Low Holyoke Impoundment Conditions, 
1991-2018 

Note: Data were filtered to reflect river flows within Project generating capacity plus the design generating capacity 
from Deerfield River Project No. 2 of 1,450 cfs and other smaller inflows. (Avg. Daily Montague Flow < 18,000 cfs), 
and during the periods when water levels reached Puritan Tiger Beetle larval/oviposition habitat (102.75 feet or 
greater). 
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Figure 6.1.4.2.3-3: Frequency of the Hourly Water Surface Elevation Changes at Rainbow Beach for 

Ovipositing Puritan Tiger Beetle during the Adult Active Season, High Holyoke Impoundment Conditions, 
1991-2018 

Note: Data were filtered to reflect river flows within Project generating capacity plus the design generating capacity 
from Deerfield River Project No. 2 of 1,450 cfs and other smaller inflows. (Avg. Daily Montague Flow < 18,000 cfs), 
and during the periods when water levels reached Puritan Tiger Beetle larval/oviposition habitat (102.75 feet or 
greater). 
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6.1.5 Comparison of Baseline and Proposed Conditions 

The operations model described in Section 6 was used to simulate baseline conditions and the proposed 
conditions outlined in Section 3 on an hourly time step for the period 1962-2003.  The key output from the 
operations model, which served as “input” to the hydraulic model, is the flow at Montague for baseline and 
proposed conditions.  The hydraulic model simulated the timeseries of flows at Montague under baseline 
and proposed conditions to estimate the water elevations at Rainbow Beach under these two operating 
conditions. 

The proposed condition incorporates all of FirstLight’s proposed operations that are outlined in Section 3 
of this BA (i.e. bypass flows, ramping rates, peaking restrictions, expanded operations at Northfield 
Mountain, Turners Falls Impoundment restrictions). Though the operations model (1962-2003) simulated 
a different time period than the available Montague Flow data analyzed in Section 6.1.4 (1991-2018), the 
modeled datasets contained 42 years of data15 that included considerable season and annual variation in 
river flows.  

Based on the modeled data, water levels and associated habitats at Rainbow Beach are similar under 
baseline and proposed conditions on a seasonal and annual basis (Figures 6.1.5-1 and 6.1.5-2), during the 
larval activity period (Figures 6.1.5-3 and 6.1.5-4) and the adult activity period (Figures 6.1.5-5 and 6.1.5-
6). Inter- and intra-annual differences in flows, along with variation in the water levels in the Holyoke 
Impoundment as controlled by HG&E at the Holyoke Dam, results in more differences in inundation than 
FirstLight’s proposal. Though FirstLight is proposing whitewater releases in the bypass reach at the Turners 
Falls Project, the effects on flows downstream of the Project are expected to be minimal, along with any 
potential changes in water levels at Rainbow Beach (see response to USFWS Comment 2 in Appendix D 
for additional detail). 

Given the similarities in water levels between baseline and proposed conditions, there would be no 
measurable change in inundation of Puritan Tiger Beetle habitats on Rainbow Beach; therefore, the effects 
of the proposed condition relative to the baseline are insignificant. 

      

 
15 As described in Study 3.8.1, the period of record used for the HEC-ResSim analysis was 1962 to 2003. FirstLight 
had hoped to extend the period of record to 2012 or later but based on extensive correspondence with the USACOE 
and The Nature Conservancy, it was not possible to obtain the necessary data to extend the period of record past 2003. 
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Figure 6.1.5-1: Water Surface Elevations at Rainbow Beach for Baseline and Proposed Conditions on an Annual Basis, given a Low Holyoke 

Impoundment Condition, 1962-2003. 
Note: Based on hourly modeled data. The purple dashed line is the lowest elevation of larval habitat at el. 102.75 ft., and the red dashed line is the highest elevation 
of larval habitat at el. 104.0 ft. Dots above the lines from the boxplot are considered outliers from the distributions. 

 

 

 

 
Figure 6.1.5-2: Water Surface Elevations at Rainbow Beach for Baseline and Proposed Conditions on an Annual Basis, given a High Holyoke 

Impoundment Condition, 1962-2003. 
Note: Based on hourly modeled data. The purple dashed line is the lowest elevation of larval habitat at el. 102.75 ft., and the red dashed line is the highest elevation 
of larval habitat at el. 104.0 ft. Dots above the lines from the boxplot are considered outliers from the distributions. 

 

  



Northfield Mountain Pumped Storage Project (No. 2485) and Turners Falls Hydroelectric Project (No. 1889) 
PURITAN TIGER BEETLE DRAFT BIOLOGICAL ASSESSMENT 

  81 

 
Figure 6.1.5-3: Water Surface Elevations at Rainbow Beach for Baseline and Proposed Conditions during the Larval Activity Period, given a Low 

Holyoke Impoundment Condition, 1962-2003. 
Note: Based on hourly modeled data. The purple dashed line is the lowest elevation of larval habitat at el. 102.75 ft., and the red dashed line is the highest elevation 
of larval habitat at el. 104.0 ft. Dots above the lines from the boxplot are considered outliers from the distributions. 

 

 

 

 
Figure 6.1.5-4: Water Surface Elevations at Rainbow Beach for Baseline and Proposed Conditions during the Larval Activity Period, given a High 

Holyoke Impoundment Condition, 1962-2003. 
Note: Based on hourly modeled data. The purple dashed line is the lowest elevation of larval habitat at el. 102.75 ft., and the red dashed line is the highest elevation 
of larval habitat at el. 104.0 ft. Dots above the lines from the boxplot are considered outliers from the distributions. 
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Figure 6.1.5-5: Water Surface Elevations at Rainbow Beach for Baseline and Proposed Conditions during the Puritan Tiger Beetle Adult Activity 

Period given a Low Holyoke Impoundment Condition, 1962-2003. 

Note: Based on hourly modeled data. The blue dashed line is the lowest elevation of foraging/mating habitat at el. 101.0 ft., the purple dashed line is the lowest 
elevation of oviposition and emergence habitat at el. 102.75 ft., and the red dashed line is the highest elevation of adult habitat at el. 104.0 ft. Dots above the lines 
from the boxplot are considered outliers from the distributions. 

 

 

 

 
Figure 6.1.5-6: Water Surface Elevations at Rainbow Beach for Baseline and Proposed Conditions during the Puritan Tiger Beetle Adult Activity 

Period given a High Holyoke Impoundment Condition, 1962-2003. 

Note: Based on hourly modeled data. The blue dashed line is the lowest elevation of foraging/mating habitat at el. 101.0 ft., the purple dashed line is the lowest 
elevation of oviposition and emergence habitat at el. 102.75 ft., and the red dashed line is the highest elevation of adult habitat at el. 104.0 ft. Dots above the lines 
from the boxplot are considered outliers from the distributions. 
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6.2 Anticipated Response to Exposure 

In general, the exposure of any life stage or activity of Puritan Tiger Beetle to Project flow regimes under 
the baseline condition has been very limited. This is due primarily to the linear distance (~25 river miles) 
between the Turners Falls Project and Rainbow Beach, which results in considerable flow and water level 
attenuation. Additionally, the timing of peaking flows at the Turners Falls Project has been amenable to 
Puritan Tiger Beetle by providing the lowest water levels at Rainbow Beach primarily during the daytime, 
along with night-time water level peaks at Rainbow Beach that infrequently reach the elevations where 
adults are emerging and depositing eggs, and larvae are residing. As such, the current pattern of Project 
peaking flows has likely been beneficial to adult foraging and mating, and insignificant for all activities 
that occur within larval habitats (i.e. emergence, oviposition, and larval activity/inactivity) given natural 
inter-annual and intra-annual variability in river flows, along with the life history strategies and capabilities 
of the Puritan Tiger Beetle. 

Though changes to inundation of Puritan Tiger Beetle habitats are not anticipated for the proposed condition, 
the proposed condition would improve upon the baseline condition by formalizing a restriction for the 
timing and magnitude of peaking during the adult Puritan Tiger Beetle foraging and mating activity period. 
This operational restriction would then reduce the already low likelihood of a small number of daily peaks 
reaching Rainbow Beach during the daytime foraging/mating period. It is important for Puritan Tiger Beetle 
that the amenable condition currently being provided is maintained. The current operational license did not 
restrict peaking activity to the timing and duration of peaking that has actually occurred, but instead was 
primarily driven by inflows and electricity markets. The pattern of daily and seasonal inflows could change 
over the next several decades due to global climate change, alterations in operations at upstream 
hydropower projects and/or storage reservoirs, and/or changes in peak electricity pricing and demand. The 
proposed restrictions would ensure that changes in patterns of peaking flows would not negatively affect 
the foraging and mating of adult Puritan Tiger Beetle over the term of the next license, relative to the 
baseline condition. 
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7 CONCLUSION AND DETERMINATION OF EFFECTS 

The potential impacts of construction, maintenance, and operation of new hydropower licenses at the 
Northfield Mountain Project and Turners Falls Project on Federally protected species have been evaluated. 
The known distribution, habitats, and life history of those species, and the potential impacts of the proposed 
conditions for the new licenses, have been considered in this BA. 

Based on the presented analyses, FirstLight concludes that the operations proposed for the new licenses 
may affect Puritan Tiger Beetles because operational flows affect water levels at Rainbow Beach. However, 
proposed operations are not likely to adversely affect or jeopardize the continued existence of the Puritan 
Tiger Beetle, including the population at Rainbow Beach. Reasons for this include: 

 Effects on larvae, along with emergence and oviposition by adult Puritan Tiger Beetle, are 
insignificant for baseline and proposed conditions. 

 Effects on adult foraging and mating have been primarily beneficial under the baseline condition, 
and the proposed condition seeks to codify and maintain those benefits by providing the lowest 
water levels at Rainbow Beach during the daytime. 

FirstLight requests concurrence with the U.S. Fish and Wildlife Service regarding this determination. 
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APPENDIX A: MODELED WATER SURFACE 
ELEVATION DATA USING ACTUAL HOLYOKE 

IMPOUNDMENT LEVEL DATA 
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APPENDIX B: SYNTHETIC MODELING 
SUMMARIES 
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Synthetic Modeling Summary: 

 A low Holyoke WSEL boundary condition results in a larger amount of WSEL increase at Rainbow Beach, but a lower overall WSEL. 
 Higher baseflow result in a faster arrival time of the peak at Rainbow Beach 
 While a longer peaking duration, delays the arrival of the peak at Rainbow Beach this is largely a function of a longer rise to higher WSEL 

associated with the longer peaking duration.. 
 
 
 
 
 
 
 
Below are summaries of the model results and some figures. 
 
 

  Low Holyoke High Holyoke 
Difference Between High - Low 

Holyoke 

  
2000 cfs Base Flow and 2 Cabot 

Units 
2000 cfs Base Flow and 2 Cabot 

Units 
2000 cfs Base Flow and 2 Cabot 

Units 

Length of Cabot Release (Hours) 2 4 8 12 2 4 8 12 2 4 8 12 

Max WSEL Increase (ft) 0.14 0.28 0.54 0.71 0.09 0.19 0.34 0.45 -0.05 -0.09 -0.20 -0.26 
Max Elevation (ft NGVD29) 99.76 99.90 100.16 100.33 100.83 100.93 101.08 101.19 1.07 1.03 0.92 0.86 

Timing of Peak (Hours since start at 
Montague) 8.75 10.00 12.50 14.75 6.25 8.50 10.75 14.50 -2.50 -1.50 -1.75 -0.25 

1/2 of Peak (ft NGVD29) 99.69 99.76 99.89 99.98 100.79 100.84 100.91 100.97 1.09 1.07 1.02 0.99 
Time of 1/2 rising peak since Start 5.25 6.25 7.75 8.75 4.25 5.25 6.75 7.75 -1.00 -1.00 -1.00 -1.00 

  
4000 cfs Base Flow and 2 Cabot 

Units 
4000 cfs Base Flow and 2 Cabot 

Units 
4000 cfs Base Flow and 2 Cabot 

Units 
Length of Cabot Release (Hours) 2 4 8 12 2 4 8 12 2 4 8 12 

Max Increase (ft) 0.19 0.36 0.64 0.83 0.13 0.25 0.45 0.59 -0.06 -0.11 -0.19 -0.24 
Max Elevation (ft NGVD29) 100.17 100.34 100.62 100.81 101.06 101.18 101.38 101.52 0.89 0.84 0.76 0.71 

Timing of Peak (Hours since start at 
Montague) 7.50 8.75 11.50 14.50 6.25 7.75 10.75 14 -1.25 -1.00 -0.75 -0.50 

1/2 of Peak (ft NGVD29) 100.08 100.16 100.30 100.40 101.00 101.06 101.16 101.24 0.92 0.90 0.85 0.84 
Time of 1/2 rising peak since Start 4.75 5.75 7.00 8.00 4.25 5.00 6.50 7.25 -0.50 -0.75 -0.50 -0.75 



  
6000 cfs Base Flow and 2 Cabot 

Units 
6000 cfs Base Flow and 2 Cabot 

Units 
6000 cfs Base Flow and 2 Cabot 

Units 
Length of Cabot Release (Hours) 2 4 8 12 2 4 8 12 2 4 8 12 

Max Increase (ft) 0.21 0.39 0.67 0.86 0.17 0.3 0.52 0.66 -0.04 -0.09 -0.15 -0.20 
Max Elevation (ft NGVD29) 100.64 100.82 101.10 101.29 101.37 101.5 101.72 101.86 0.73 0.68 0.62 0.57 

Timing of Peak (Hours since start at 
Montague) 7.00 8.50 10.75 14.50 6.75 7.50 10.25 13.75 -0.25 -1.00 -0.50 -0.75 

1/2 of Peak (ft NGVD29) 100.54 100.63 100.77 100.86 101.285 101.35 101.46 101.53 0.75 0.72 0.70 0.67 
Time of 1/2 rising peak since Start 4.25 5.25 6.50 7.50 4.00 4.75 6.25 7.00 -0.25 -0.50 -0.25 -0.50 

  
2000 cfs Base Flow and 4 Cabot 

Units 
2000 cfs Base Flow and 4 Cabot 

Units 
2000 cfs Base Flow and 4 Cabot 

Units 
Length of Cabot Release (Hours) 2 4 8 12 2 4 8 12 2 4 8 12 

Max Increase (ft) 0.31 0.62 1.19 1.57 0.21 0.43 0.83 1.09 -0.10 -0.19 -0.36 -0.48 
Max Elevation (ft NGVD29) 99.93 100.24 100.81 101.19 100.95 101.17 101.57 101.83 1.02 0.93 0.76 0.64 

Timing of Peak (Hours since start at 
Montague) 8.25 9.00 11.75 14.75 6.75 8.00 10.75 14.00 -1.50 -1.00 -1.00 -0.75 

1/2 of Peak (ft NGVD29) 99.78 99.93 100.22 100.41 100.85 100.96 101.16 101.29 1.07 1.02 0.94 0.88 
Time of 1/2 rising peak since Start 5.00 5.75 7.25 8.25 4.25 5.00 6.75 7.75 -0.75 -0.75 -0.50 -0.50 

  
4000 cfs Base Flow and 4 Cabot 

Units 
4000 cfs Base Flow and 4 Cabot 

Units 
4000 cfs Base Flow and 4 Cabot 

Units 
Length of Cabot Release (Hours) 2 4 8 12 2 4 8 12 2 4 8 12 

Max Increase (ft) 0.39 0.74 1.31 1.68 0.28 0.55 0.99 1.26 -0.11 -0.19 -0.32 -0.42 
Max Elevation (ft NGVD29) 100.37 100.72 101.29 101.66 101.21 101.48 101.92 102.19 0.84 0.76 0.63 0.53 

Timing of Peak (Hours since start at 
Montague) 7.50 8.75 11.00 14.25 6.50 8.00 10.50 13.75 -1.00 -0.75 -0.50 -0.50 

1/2 of Peak (ft NGVD29) 100.18 100.35 100.64 100.82 101.07 101.21 101.43 101.56 0.89 0.86 0.79 0.74 
Time of 1/2 rising peak since Start 4.50 5.25 6.75 7.50 4.00 5.00 6.25 7.25 -0.50 -0.25 -0.50 -0.25 

  
6000 cfs Base Flow and 4 Cabot 

Units 
6000 cfs Base Flow and 4 Cabot 

Units 
6000 cfs Base Flow and 4 Cabot 

Units 
Length of Cabot Release (Hours) 2 4 8 12 2 4 8 12 2 4 8 12 

Max Increase (ft) 0.63 0.78 1.34 1.69 0.34 0.63 1.09 1.37 -0.29 -0.15 -0.25 -0.32 
Max Elevation (ft NGVD29) 101.06 101.21 101.77 102.12 101.54 101.83 102.29 102.57 0.48 0.62 0.52 0.45 

Timing of Peak (Hours since start at 
Montague) 6.75 8.25 10.75 13.75 6.75 7.75 10.50 13.75 0.00 -0.50 -0.25 0.00 

1/2 of Peak (ft NGVD29) 100.75 100.82 101.10 101.28 101.37 101.52 101.75 101.89 0.63 0.70 0.65 0.61 
Time of 1/2 rising peak since Start 4.00 5.00 6.25 7.00 3.75 4.75 6.00 6.75 -0.25 -0.25 -0.25 -0.25 

  
2000 cfs Base Flow and 6 Cabot 

Units 
2000 cfs Base Flow and 6 Cabot 

Units 
2000 cfs Base Flow and 6 Cabot 

Units 
Length of Cabot Release (Hours) 2 4 8 12 2 4 8 12 2 4 8 12 



Max WSEL Increase (ft) 0.49 0.99 1.85 2.41 0.34 0.71 1.38 1.79 -0.15 -0.28 -0.47 -0.62 
Max Elevation (ft NGVD29) 100.11 100.61 101.47 102.03 101.08 101.45 102.12 102.53 0.97 0.84 0.65 0.50 

Timing of Peak (Hours since start at 
Montague) 8.25 9.00 11.00 14.25 6.75 7.75 10.75 13.75 -1.50 -1.25 -0.25 -0.50 

1/2 of Peak (ft NGVD29) 99.865 100.115 100.545 100.825 100.91 101.10 101.43 101.64 1.04 0.98 0.89 0.81 
Time of 1/2 rising peak since Start 4.75 5.50 7.00 7.75 4.25 5.00 6.50 7.25 -0.50 -0.50 -0.50 -0.50 

  
4000 cfs Base Flow and 6 Cabot 

Units 
4000 cfs Base Flow and 6 Cabot 

Units 
4000 cfs Base Flow and 6 Cabot 

Units 
Length of Cabot Release (Hours) 2 4 8 12 2 4 8 12 2 4 8 12 

Max Increase (ft) 0.60 1.13 1.98 2.51 0.44 0.86 1.56 1.98 -0.16 -0.27 -0.42 -0.53 
Max Elevation (ft NGVD29) 100.58 101.11 101.96 102.49 101.37 101.79 102.49 102.91 0.79 0.68 0.53 0.42 

Timing of Peak (Hours since start at 
Montague) 7.75 8.50 10.75 14.00 6.50 7.50 10.50 13.50 -1.25 -1.00 -0.25 -0.50 

1/2 of Peak (ft NGVD29) 100.28 100.55 100.97 101.24 101.15 101.36 101.71 101.92 0.87 0.82 0.74 0.69 
Time of 1/2 rising peak since Start 4.50 5.00 6.50 7.25 4.00 4.75 6.00 7.00 -0.50 -0.25 -0.50 -0.25 

  
6000 cfs Base Flow and 6 Cabot 

Units 
6000 cfs Base Flow and 6 Cabot 

Units 
6000 cfs Base Flow and 6 Cabot 

Units 
Length of Cabot Release (Hours) 2 4 8 12 2 4 8 12 2 4 8 12 

Max Increase (ft) 0.63 1.16 2.00 2.50 0.51 0.96 1.67 2.09 -0.12 -0.20 -0.33 -0.41 
Max Elevation (ft NGVD29) 101.06 101.59 102.43 102.93 101.71 102.16 102.87 103.29 0.65 0.57 0.44 0.36 

Timing of Peak (Hours since start at 
Montague) 6.75 7.75 10.50 13.75 6.25 7.50 10.25 13.50 -0.50 -0.25 -0.25 -0.25 

1/2 of Peak (ft NGVD29) 100.75 101.01 101.43 101.68 101.46 101.68 102.04 102.25 0.71 0.67 0.60 0.56 
Time of 1/2 rising peak since Start 4.00 4.75 6.00 6.75 3.75 4.50 5.75 6.50 -0.25 -0.25 -0.25 -0.25 

 

 

 

 

 

 



At Rainbow Beach about 25 miles downstream of Cabot Station (Low 
Holyoke Conditions more WSEL change and a slower peak arrival 

time than under High Holyoke) 

Baseflow 
(cfs) 

Number 
of Cabot 

Units 

Length of 
Cabot Peak 

(hours) 

Maximum 
WSEL increase 

(ft) 

Delay of the 
Peak 

(hours) 
2,000 2 2 0.14 8.75 
2,000 2 4 0.28 10 
2,000 2 8 0.54 12.5 
2,000 2 12 0.71 14.75 
4,000 2 2 0.19 7.5 
4,000 2 4 0.36 8.75 
4,000 2 8 0.64 11.5 
4,000 2 12 0.83 14.5 
6,000 2 2 0.21 7 
6,000 2 4 0.39 8.5 
6,000 2 8 0.67 10.75 
6,000 2 12 0.86 14.5 
2,000 4 2 0.31 8.25 
2,000 4 4 0.62 9 
2,000 4 8 1.19 11.75 
2,000 4 12 1.57 14.75 
4,000 4 2 0.39 7.5 
4,000 4 4 0.74 8.75 
4,000 4 8 1.31 11 
4,000 4 12 1.68 14.25 
6,000 4 2 0.63 6.75 
6,000 4 4 0.78 8.25 
6,000 4 8 1.34 10.75 
6,000 4 12 1.69 13.75 
2,000 6 2 0.49 8.25 
2,000 6 4 0.99 9 
2,000 6 8 1.85 11 
2,000 6 12 2.41 14.25 
4,000 6 2 0.60 7.75 
4,000 6 4 1.13 8.5 
4,000 6 8 1.98 10.75 
4,000 6 12 2.51 14 
6,000 6 2 0.63 6.75 
6,000 6 4 1.16 7.75 
6,000 6 8 2.00 10.5 
6,000 6 12 2.50 13.75 

Note: model timestep was 15 minutes   



 



 



Northfield Mountain Pumped Storage Project (No. 2485) and Turners Falls Hydroelectric Project (No. 1889) 
PURITAN TIGER BEETLE DRAFT BIOLOGICAL ASSESSMENT 

  91 

APPENDIX C: TIMESERIES GRAPHS OF 
SYNTHETIC MODELING SCENARIOS 
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109.52, S8 Low 100.24,S8 Low 94.298 (Rainbow Beach), S8 Low
Montague Flow S8 Low
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Model Time

Synthetic Model Scenario #9
6,000 cfs Baseflow and 2 Cabot Units for 2 Hours  

118.508, S9 Low 115.07, S9 Low 112.36, S9 Low
109.52, S9 Low 100.24,S9 Low 94.298 (Rainbow Beach), S9 Low
Montague Flow S9 Low
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Model Time

Synthetic Model Scenario #10
6,000 cfs Baseflow and 2 Cabot Units for 4 Hours  

118.508, S10 Low 115.07, S10 Low 112.36, S10 Low
109.52, S10 Low 100.24,S10 Low 94.298 (Rainbow Beach), S10 Low
Montague Flow S10 Low
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Model Time

Synthetic Model Scenario #11
6,000 cfs Baseflow and 2 Cabot Units for 8 Hours  

118.508, S11 Low 115.07, S11 Low 112.36, S11 Low
109.52, S11 Low 100.24,S11 Low 94.298 (Rainbow Beach), S11 Low
Montague Flow S11 Low
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Model Time

Synthetic Model Scenario #12
6,000 cfs Baseflow and 2 Cabot Units for 12 Hours  

118.508, S12 Low 115.07, S12 Low 112.36, S12 Low
109.52, S12 Low 100.24,S12 Low 94.298 (Rainbow Beach), S12 Low
Montague Flow S12 Low
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Model Time

Synthetic Model Scenario #13
2,000 cfs Baseflow and 4 Cabot Units for 2 Hours  

118.508, S13 Low 115.07, S13 Low 112.36, S13 Low
109.52, S13 Low 100.24,S13 Low 94.298 (Rainbow Beach), S13 Low
Montague Flow S13 Low
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Model Time

Synthetic Model Scenario #14
2,000 cfs Baseflow and 4 Cabot Units for 4 Hours  

118.508, S14 Low 115.07, S14 Low 112.36, S14 Low
109.52, S14 Low 100.24,S14 Low 94.298 (Rainbow Beach), S14 Low
Montague Flow S14 Low
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Model Time

Synthetic Model Scenario #15
2,000 cfs Baseflow and 4 Cabot Units for 8 Hours  

118.508, S15 Low 115.07, S15 Low 112.36, S15 Low
109.52, S15 Low 100.24,S15 Low 94.298 (Rainbow Beach), S15 Low
Montague Flow S15 Low
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Model Time

Synthetic Model Scenario #16
2,000 cfs Baseflow and 4 Cabot Units for 8 Hours  

118.508, S16 Low 115.07, S16 Low 112.36, S16 Low
109.52, S16 Low 100.24,S16 Low 94.298 (Rainbow Beach), S16 Low
Montague Flow S16 Low
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Model Time

Synthetic Model Scenario #17
4,000 cfs Baseflow and 4 Cabot Units for 2 Hours  

118.508, S17 Low 115.07, S17 Low 112.36, S17 Low
109.52, S17 Low 100.24,S17 Low 94.298 (Rainbow Beach), S17 Low
Montague Flow S17 Low
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Model Time

Synthetic Model Scenario #18
4,000 cfs Baseflow and 4 Cabot Units for 4 Hours  

118.508, S18 Low 115.07, S18 Low 112.36, S18 Low
109.52, S18 Low 100.24,S18 Low 94.298 (Rainbow Beach), S18 Low
Montague Flow S18 Low
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Model Time

Synthetic Model Scenario #19
4,000 cfs Baseflow and 4 Cabot Units for 8 Hours  

118.508, S19 Low 115.07, S19 Low 112.36, S19 Low
109.52, S19 Low 100.24,S19 Low 94.298 (Rainbow Beach), S19 Low
Montague Flow S19 Low
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Model Time

Synthetic Model Scenario #20
4,000 cfs Baseflow and 4 Cabot Units for 12 Hours  

118.508, S20 Low 115.07, S20 Low 112.36, S20 Low
109.52, S20 Low 100.24,S20 Low 94.298 (Rainbow Beach), S20 Low
Montague Flow S20 Low
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Model Time

Synthetic Model Scenario #21
6,000 cfs Baseflow and 4 Cabot Units for 2 Hours  

118.508, S21 Low 115.07, S21 Low 112.36, S21 Low
109.52, S21 Low 100.24,S21 Low 94.298 (Rainbow Beach), S21 Low
Montague Flow S21 Low
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Model Time

Synthetic Model Scenario #22
6,000 cfs Baseflow and 4 Cabot Units for 4 Hours  

118.508, S22 Low 115.07, S22 Low 112.36, S22 Low
109.52, S22 Low 100.24,S22 Low 94.298 (Rainbow Beach), S22 Low
Montague Flow S22 Low
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Model Time

Synthetic Model Scenario #23
6,000 cfs Baseflow and 4 Cabot Units for 8 Hours  

118.508, S23 Low 115.07, S23 Low 112.36, S23 Low
109.52, S23 Low 100.24,S23 Low 94.298 (Rainbow Beach), S23 Low
Montague Flow S23 Low
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Model Time

Synthetic Model Scenario #24
6,000 cfs Baseflow and 4 Cabot Units for 12 Hours  

118.508, S24 Low 115.07, S24 Low 112.36, S24 Low
109.52, S24 Low 100.24,S24 Low 94.298 (Rainbow Beach), S24 Low
Montague Flow S24 Low
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Model Time

Synthetic Model Scenario #25
2,000 cfs Baseflow and 6 Cabot Units for 2 Hours  

118.508, S25 Low 115.07, S25 Low 112.36, S25 Low
109.52, S25 Low 100.24,S25 Low 94.298 (Rainbow Beach), S25 Low
Montague Flow S25 Low
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Model Time

Synthetic Model Scenario #26
2,000 cfs Baseflow and 6 Cabot Units for 4 Hours  

118.508, S26 Low 115.07, S26 Low 112.36, S26 Low
109.52, S26 Low 100.24,S26 Low 94.298 (Rainbow Beach), S26 Low
Montague Flow S26 Low
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Model Time

Synthetic Model Scenario #27
2,000 cfs Baseflow and 6 Cabot Units for 8 Hours  

118.508, S27 Low 115.07, S27 Low 112.36, S27 Low
109.52, S27 Low 100.24,S27 Low 94.298 (Rainbow Beach), S27 Low
Montague Flow S27 Low
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Model Time

Synthetic Model Scenario #28
2,000 cfs Baseflow and 6 Cabot Units for 12 Hours  

118.508, S28 Low 115.07, S28 Low 112.36, S28 Low
109.52, S28 Low 100.24,S28 Low 94.298 (Rainbow Beach), S28 Low
Montague Flow S28 Low
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Model Time

Synthetic Model Scenario #29
4,000 cfs Baseflow and 6 Cabot Units for 2 Hours  

118.508, S29 Low 115.07, S29 Low 112.36, S29 Low
109.52, S29 Low 100.24,S29 Low 94.298 (Rainbow Beach), S29 Low
Montague Flow S29 Low
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Model Time

Synthetic Model Scenario #30
4,000 cfs Baseflow and 6 Cabot Units for 4 Hours  

118.508, S30 Low 115.07, S30 Low 112.36, S30 Low
109.52, S30 Low 100.24,S30 Low 94.298 (Rainbow Beach), S30 Low
Montague Flow S30 Low
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Model Time

Synthetic Model Scenario #31
4,000 cfs Baseflow and 6 Cabot Units for 8 Hours  

118.508, S31 Low 115.07, S31 Low 112.36, S31 Low
109.52, S31 Low 100.24,S31 Low 94.298 (Rainbow Beach), S31 Low
Montague Flow S31 Low
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Model Time

Synthetic Model Scenario #32
4,000 cfs Baseflow and 6 Cabot Units for 12 Hours  

118.508, S32 Low 115.07, S32 Low 112.36, S32 Low
109.52, S32 Low 100.24,S32 Low 94.298 (Rainbow Beach), S32 Low
Montague Flow S32 Low



0

5,000

10,000

15,000

20,000

25,000

99.0

101.0

103.0

105.0

107.0

109.0

111.0

113.0

115.0

9:00:00 AM 12:00:00 PM 3:00:00 PM 6:00:00 PM 9:00:00 PM 12:00:00 AM 3:00:00 AM 6:00:00 AM 9:00:00 AM 12:00:00 PM

M
od

el
ed

 M
on

ta
gu

e 
Fl

ow
 (c

fs
)

M
od

el
d 

W
SE

L 
(f

t N
G

V
D

29
)

Model Time

Synthetic Model Scenario #33
6,000 cfs Baseflow and 6 Cabot Units for 2 Hours  

118.508, S33 Low 115.07, S33 Low 112.36, S33 Low
109.52, S33 Low 100.24,S33 Low 94.298 (Rainbow Beach), S33 Low
Montague Flow S33 Low
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APPENDIX D: RESPONSE TO USFWS 
COMMENTS ON JANUARY 9, 2020 DRAFT 
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FirstLight provided a draft of this draft biological assessment to the USFWS on January 9, 2020. FirstLight 
met with the USFWS on June 2, 2020 to discuss the draft. On August 27, 2020, the USFWS provided 
written comments on the draft. FirstLight’s responses to these comments are provided below. USFWS 

comments are included in italic text and FirstLight’s responses are in bold. 

 
1.2 Federally Listed Species Considered in this Biological Assessment  
Northern Long-Eared Bat 
 
USFWS Comment 1: 

FirstLight proposes to implement a seasonal tree clearing restriction for trees greater than 3 inches 
diameter at breast height, between June 1 and July 31, to avoid the time period when the northern long-
eared bat may be occupying nearby roost trees. FirstLight states this measure would result in the Project 
having no effect on the species. 

Although the proposed measure is consistent with the activities analyzed in the Service’s January 5, 2016, 
Programmatic Biological Opinion (PBO) and associated 4(d) rule, it still may result in adverse effects. 
While the time-of-year restriction for tree clearing to occur outside of June and July reduces the likelihood 
of adverse effects on adult and flightless young, it does not avoid all adverse effects. The northern long-
eared bat is active from approximately April 1 through October 31, so a time-of-year restriction for tree 
clearing activities that avoids this active period would be needed to avoid direct adverse effects to northern 
long-eared bats. 

Additionally, on January 28, 2020, the U.S. District Court for the District of Columbia remanded the 
Service’s listing decision for the northern long-eared bat. The Service is in the process of reconsidering 
our listing decision. While the species’ threatened status and 4(d) rule remain in place during this process, 
both could change as a result of the Service’s status review for the northern long-eared bat. Any change in 
the 4(d) rule could necessitate reinitiation of consultation under section 7 of the ESA. Therefore, the Service 
recommends that FirstLight, as the non-Federal representative of the Federal Energy Regulatory 
Commission, consult on the northern long-eared bat as if the 4(d) rule were not in place. 

FirstLight’s Response: 

In response to the USFWS comments, FirstLight has expanded proposed restrictions for tree clearing 
activities that could impact the Northern Long-eared Bat. The revised proposed restrictions are: 

The Licensee shall implement the following measures to protect northern long-eared bat habitat: (1) 
avoid cutting trees equal to or greater than 3 inches in diameter at breast height within the project 
boundary from April 1 through October 31, unless they pose an immediate threat to human life or 
property; and (2) where trees need to be removed, only remove trees between November 1 and March 31. 

At other hydroelectric projects, FERC has indicated that this restriction would result in a “may affect, 

but not likely to adversely affect” finding. 

3.5 Proposed Environmental Measures 

USFWS Comment 2: 

FirstLight proposes to provide eight recreational whitewater boating flow releases from the Turners Falls 
Dam, ranging from 2,500 cubic feet per second (cfs) up to 5,000 cfs for a duration of 4 hours per event. 
Five of these releases are proposed to occur during the active period for the Puritan tiger beetle (PTB). 
The DBA should include an analysis of potential impacts of these releases on water levels at Rainbow 
Beach (i.e., timing, duration, level of inundation, etc.). 
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FirstLight’s Response: 

As part of the FirstLight’s relicensing proposal, FirstLight plans to implement a schedule of 
whitewater releases from the Turners Falls Dam, nearly 28 miles upstream of Rainbow Beach.  These 
releases would be contingent on the Natural Routed Flow (NRF) inflow to the Turners Falls 
Impoundment being equal to or greater than the releases.  Five of the releases would occur on 
Saturdays during the adult active period for PTB during July, August, and September, and three 
other releases would occur in October as shown in the table below.   

FirstLight is also proposing higher minimum flow releases from the Turners Falls Dam and from 
Station No. 1, which is located 1.1 miles downstream of the Turners Falls Dam (Table D-1).  With 
these minimum flows being provided, FirstLight would need to release only 700 cfs of additional flow 
to the bypass reach to provide the whitewater releases during July and August.  An increase in 700 
cfs in the bypass reach would result in miniscule effects at Rainbow Beach once the flow joins other 
likely flows from Station No. 1, Cabot Station, and is attenuated over such a long distance 
downstream.  In September when proposed whitewater releases are 3,500 cfs for 4 hours, 2,000 cfs 
of additional flow would be required to be released to the bypass reach. It is anticipated that Cabot 
Station will need to reduce generation by one unit to provide the whitewater flow release at the dam. 
Thus, the flow in the river below the Project would be similar during the whitewater release as it was 
prior to the release (since the releases are contingent on the NRF), and there would be minimal, if 
any, effects of water level fluctuations at Rainbow Beach.   

Synthetic hydrograph modeling conducted by FirstLight as described in Section 6.1 and Appendices 
B and C, estimated that with a baseflow of 2,000 cfs and 4 hours of 2 unit generation (4,576 cfs) at 
Cabot, the maximum water surface elevation increase at Rainbow Beach would be between 0.2 and 
0.3 feet.  The added distance of the releases for the whitewater flows (Turners Falls Dam) and since 
a large portion of the releases would be instead of the bypass flows, very limited effects are likely 28 
miles downstream at Rainbow Beach.     

Table D-1: Proposed Whitewater Releases and Bypass Reach Minimum Flows 

Date 

Turners Falls 
Dam Magnitude 
of Discharge (or 

NRF whichever is 
less) 

Turners Falls 
Dam Release 

Duration 

Proposed 
Bypass Flow 

(TFD and 
Station No.1 

Difference in 
bypass flow 

and WW flow 

Hours of single 
unit at Cabot 

Station to make 
up the 

difference. 
1 Saturday in 

July 
2,500 cfs 4 hours 1,800 700 cfs 1.2 

1 Saturday in 
August 

2,500 cfs 4 hours 1,800 700 cfs 1.2 

3 Saturdays in 
September 

3,500 cfs 4 hours 1,500 2,000 cfs 3.5 

1 Saturday in 
October 

3,500 cfs 4 hours 1,500 2,000 cfs 3.5 

2 Saturdays in 
October 

5,000 cfs 4 hours 1,500 3,500 cfs 6.1 
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4.2.1 Ongoing Activities 

USFWS Comment 3 

FirstLight states that observations made during relicensing studies by FirstLight’s consultants confirmed 
recreational use at Rainbow Beach is still occurring in a similar manner reported by Abbott (2003). Please 
provide any available documentation of these observations including date and time of the observations, 
photographs, field notes, and comparison of observed activities with those described in previous reports. 
In addition, if available, please provide the date and time of day the photos shown in Figures 4.2.1-1 and 
4.2.1-2 were taken. 

FirstLight’s Response: 

Due to the prevalence of social media, there is extensive information available on the amount and 
type of recreational activities occurring on Rainbow Beach. Figures 4.2.1-1 and 4.2.1-2 in the draft 
BA are screenshots of a YouTube video, which was titled “Rainbow beach on the Connecticut River 
Northampton mass July 4 2016”.16 The video included drone footage and the time of day the footage 
was taken is not known. The footage shows a footprint-covered beach with groups of people 
positioned up and down the beach and many boats pulled up to the water-land interface. There were 
also many boats passing beyond the beach at high rates of speed, with boat wakes evident through 
much of the video. The people on the beach were performing a variety of activities, such as walking 
on the beach, playing lawn/beach games, playing with dogs, and relaxing on lawn chairs either in the 
sun or under tents or sunshades that had been pitched. Most people on the beach were recreating 
close to the water-land interface, though people were observed in the video up to the vegetation, and 
footprints suggest a broad use of Rainbow Beach. 

Though this footage was taken on a holiday when recreational activity was expected to be high, a 
search of social media indicates that extensive recreation on the beach is common during the daytime 
from May through September.17 Photos pulled from Facebook from 2010 through 2020 that show 
evidence of extensive recreation on the beach are provided in Attachment 1. During interviews with 
reporters, local law enforcement officials have stated that there could be 1,000 people or more using 
Rainbow Beach on Saturdays and Sundays in 2020, with recent increases in observed boating and 
recreation caused by the COVID-19 pandemic.18  

Abbott (2003) reported the greatest number of boats and people at Rainbow Beach in the afternoon 
hours when compared to midday and morning. In the afternoon on weekends, an average of 103.5 
people and 26.7 boats were observed on six visits between June 28 and August 14, 2003. This is in 
comparison to 20.4 people and 4.4 boats in the afternoon on weekdays (n=14) during the same period. 
Recreational use was described by Abbott (2003) as being typically concentrated along the shoreline 
where motorboats and personal watercraft were anchored, and recreational activities observed 
included sunbathing, grilling food, swimming, walking, running along the shoreline, playing 
horseshoes, playing catch, and playing volleyball. The recent reports cited above from social media 
and local law enforcement indicate that these activities are still occurring, though the overall amount 
of use appears to have increased when compared to observations by Abbott (2003).  

The impacts of increased amounts of reported recreation use on Rainbow Beach during the COVID-
19 pandemic have not been studied but could have long-term impacts on the Puritan Tiger Beetle 
population. In the most recent preliminary draft of Gwiazdowski (2020), provided to FirstLight on 
November 13, 2020, high recreational use of the beach that interfered with surveys was described. 
Specifically, visitor activity precluded establishing transects at Rainbow Beach on Sunday July 26, 

 
16 https://www.youtube.com/watch?v=2v2bSRT2H4k  
17 https://www.facebook.com/pages/Rainbow%20Beach%20(Ct%20River)/106091049481721  
18 https://www.masslive.com/police-fire/2020/08/theres-way-too-many-people-with-more-boat-traffic-than-ever-
massachusetts-environmental-police-and-local-officers-team-up-to-patrol-connecticut-river.html  
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2020. The site was revisited by Gwiazdowski (2020) on Wednesday/Thursday July 29/30, 2020, during 
which described much of Quadrat 3 at Transect 2 having human and dog footprints that obscured 
the sand surface, along with children playing in the transect, and obscuring all sand in Quadrats 1 
and 2. In the morning prior to this disturbance of sand, Gwiazdowski (2020) had documented 
oviposition in Quadrat 2. As such, the disturbance caused by human recreation directly overlapped 
with critical activities being performed by Puritan Tiger Beetle. 

4.2.2 Project-Related Conservation Measures for Puritan Tiger Beetle 

USFWS Comment 4: 

FirstLight proposed both monthly and daily peaking restrictions to limit water level increases at Rainbow 
Beach and minimize the potential effects of peaking during the months and times of day when adult PTB 
typically would be foraging and mating (i.e., during daylight hours). We understand the proposed peaking 
restrictions from July 1 through August 31 of each year are consistent with current operations and 
including the restrictions in the proposal would formalize these operations. However, the available 
information indicates that certain PTB activities, such as oviposition (Gwiazdowski 2020) and adult 
emergence (Babione 2003), occur outside of daylight hours. In addition, there is new information regarding 
the location where certain activities occur. Gwiazdowski’s (2020) preliminary findings revealed that over 
90 percent of oviposition holes were found in Quadrat 1 (the zone near, and below, the wrack line). Lastly, 
the first through third instar life stages are not encompassed in the monthly peaking restriction period. We 
recommend FirstLight incorporate this information into the DBA’s effects analyses and conclusions 
relative to the effects of the proposed operational measures on the PTB. Given the importance of the 
Rainbow Beach population as a component of the species’ limited distribution at the northern periphery of 
its range, we recommend FirstLight consider additional operational measures to minimize Project-related 
effects on the species and its habitat (e.g., expanding the time period for peaking restrictions to include first 
through third instar life stages). 

FirstLight’s Response: 

FirstLight concurs with the USFWS that Puritan Tiger Beetle engage in certain activities outside of 
daylight hours. Specifically, emergence and oviposition by adults. In this BA, FirstLight has 
appropriately incorporated the best available species- and site-specific data regarding the timing and 
location that individual Puritan Tiger Beetles perform specific activities. 

FirstLight has reviewed Gwiazdowski (2020), including the latest draft provided to FirstLight on 
November 13, 2020. Gwiazdowski (2020) evaluated the location and timing of Puritan Tiger Beetle 
oviposition at the primary population in southern Connecticut at Cromwell on the Connecticut River, 
approximately 58 river miles downstream of Rainbow Beach, in 2019 and 2020. Gwiazdowski (2020) 
also provided information from one survey at Rainbow Beach in 2020. By visually searching for 
oviposition holes in the sand, the study found that most Puritan Tiger Beetle were ovipositing 
primarily below the wrack line at the Cromwell, CT location, within the tidal zone, where the sand 
was consistently damp (a location defined as Quadrat 1). Oviposition occurred during late afternoon, 
night, and early morning, with approximately half of oviposition holes made between 1:00am and 
6:00am.  

FirstLight has determined that the result of Gwiazdowski (2020) finding evidence of oviposition 
occurring in the intertidal zone is not applicable to Rainbow Beach given the drastic differences in 
the structure of habitat inhabited by the southern Connecticut population when compared to the 
Rainbow Beach population.  The site in southern Connecticut is a relatively narrow strip of habitat 
where water levels are driven by daily tidal fluctuations rather than river flow from upstream. These 
daily tidal fluctuations are more frequent and greater in magnitude than those that occur at Rainbow 
Beach during the adult active period (Figure D-1 and Figure D-2), and much of the habitat on the 
beach becomes inundated due to the tidal cycle. The tidal patterns consistently create a strip of dense, 
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damp sand that would become exposed twice per day between high tides. In contrast, the habitat at 
Rainbow Beach consists of a narrow area near the water-land interface that is wetted by waves and 
boat wakes on short-term time scales (i.e. minute/hourly). The location of the water-land interface at 
Rainbow Beach can also vary seasonally, daily, and sub-daily depending on the baseflow in the river, 
flows from the Turners Falls Project, and water levels at Holyoke Dam, as described in FirstLight’s 
analysis. Despite these factors, water levels at Rainbow Beach fluctuate considerably less on a daily 
and hourly basis than the tidal Connecticut River during the adult active period (Figure D-1 and 
Figure D-2). 

The habitat structure of Rainbow Beach also differs substantially from the narrow beach in tidal 
portions of the Connecticut River (Figure D-3). This difference in habitat structure results in 
different locations of suitable and selected habitat when the two beaches are compared. When river 
flows and water levels at Holyoke are low, much of Rainbow Beach is exposed, providing a large area 
for adult Puritan Tiger Beetle to traverse between the vegetation line and the water-land interface. 
However, much of Rainbow Beach consists of dry, soft sand that is not suitable for oviposition, egg 
survival, or for maintaining larval burrows (e.g. Gwiazdowski 2020; Omland 2002).  Researchers at 
Rainbow Beach have documented that adult Puritan Tiger Beetles spend the daytime foraging and 
mating near the water-land interface and associated wrack. In the evening, they move to higher 
ground to oviposit. This behavior would result in oviposition at higher elevations of the beach rather 
than near the water-land interface. Though the preliminary draft of Gwiazdowski (2020) did not 
specifically define the locations of the quadrats surveyed at Rainbow Beach, no positive identification 
of oviposition was observed in Quadrat 1 (presumably areas of damp sand near the water-land 
interface). Rather, oviposition was positively identified at higher elevations on the beach. 

Larvae have been documented in a narrow strip of land at Rainbow Beach, primarily within a few 
meters of the vegetation line, where there is a suitable combination of temperature, moisture, and 
sediment grain size (Davis 202019). FirstLight’s analyses pertaining to larval habitat are conservative 
and encompass a broader area above 102.75 feet in elevation. It is apparent that adult Puritan Tiger 
Beetles are selecting habitat that is both suitable for oviposition and for larval burrowing and 
development. In a riverine shoreline environment, selection of habitat that is higher in elevation on 
the beach would prevent larvae from becoming inundated for long periods of time during wet seasons 
or years, when the water-land interface would be higher than dry seasons and years. Additionally, 
the selected habitat is low enough in elevation to become periodically inundated, which could 
maintain sand density and composition and bring food and moisture to the primarily sessile Puritan 
Tiger Beetle larvae. Davis (2020) documented the importance of silt deposits in the higher-elevation 
locations of the beach that were present where most larvae were found in recent surveys. This would 
indicate habitats that are suitable for both oviposition and larval development (Davis 2020). 

Given the differences in habitat structure and use as described above, and because water level water 
level increases resulting from Project operations have insignificant effects on larvae at Rainbow 
Beach, FirstLight has determined that additional operational restrictions (e.g. extending the period 
of peaking restrictions to encompass larval periods) would not affect Puritan Tiger Beetle at Rainbow 
Beach.

 
19 Davis (2020) is provided in Attachment 2 to this appendix. 
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Figure D-1: Modeled Water Surface Elevations on Rainbow Beach near Holyoke, MA and USGS Gage Heights in tidal water at Middle 
Haddam, CT from late June to mid-September. 
Note: The USGS Gage Connecticut River at Middle Haddam, CT is approximately 9.6 river miles downstream of the Puritan Tiger Beetle population at Cromwell, 
CT. A similar tidal variation was noted at the USGS Gage Connecticut River at Hartford, CT which is located about 15 river miles upstream of the Cromwell site.  
Hourly recorded water surface elevations at Holyoke Dam used for water surface elevation modeling at Rainbow Beach were obtained from the USFWS. 
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Figure D-2: Modeled Water Surface Elevations on Rainbow Beach near Holyoke, MA and USGS Gage Heights in tidal water at Middle 
Haddam, CT from mid-July to mid-August (peak adult active period for Puritan Tiger Beetle). 
Note: The USGS Gage Connecticut River at Middle Haddam, CT is approximately 9.6 river miles downstream of the Puritan Tiger Beetle population at Cromwell, 
CT.  A similar tidal variation was noted at the USGS Gage Connecticut River at Hartford, CT which is located about 15 river miles upstream of the Cromwell site.  
Hourly recorded water surface elevations at Holyoke Dam used for water surface elevation modeling at Rainbow Beach were obtained from the USFWS. 
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Figure D-3: Figure from Gwiazdowski (2020) showing the structure of Puritan Tiger Beetle habitat in Cromwell, CT (left panels) and a 
map and photograph of Rainbow Beach (right panel) for comparison. 
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5.4.3 Water Level Management at Holyoke Dam 

USFWS Comment 5: 

FirstLight states that, based on studies performed by Holyoke Gas & Electric (HG&E), maintaining the 
water surface elevation near 99.47 feet was shown to reduce water level fluctuations at Rainbow Beach, 
which would be beneficial to PTB when inflows are less than 11,000 cfs. The HG&E reports cited in the 
DBA not only refer to a maximum inflow (11,000 cfs), but also an average daily flow of less than 7,000 cfs 
(HG&E 2012). Once flows exceed those parameters, HG&E loses the ability to control water surface 
elevations at Rainbow Beach in part due to the backwatering effect of The Narrows, a natural topographic 
constriction in the river located upstream of Holyoke Dam and downstream of Rainbow Beach. Results of 
the hydraulic modeling undertaken by HG&E (2012) suggested that during sustained high inflows the upper 
impoundment response is less predictable due to the hydraulic control created by The Narrows. We 
recommend the DBA discuss how the hydraulic model used to analyze inundation at Rainbow Beach 
accounts for the unpredictability of water surface elevation response when instantaneous flows exceed 
11,000 cfs or average daily flows exceed 7,000 cfs. 

FirstLight’s Response: 

The USFWS states that prior studies by HG&E indicated that water levels at Rainbow Beach become 
less predictable during sustained high inflows due to a hydraulic control at The Narrows.  FirstLight 
developed a hydraulic model that was well calibrated to observed water surface elevations at various 
locations in the reach between the Montague USGS gage and Holyoke Dam, including above and 
below The Narrows (observed water level data was obtained at Holyoke Dam).  Based on the 
modeling, water surface elevations at Rainbow Beach become less dependent on water levels at the 
Holyoke Dam and more dependent on the constriction at The Narrows as flows increase beyond a 
certain point. FirstLight’s hydraulic model includes both the effects of water levels at Holyoke Dam 
and the constriction at The Narrows and are confident the hydraulic model reflects the switch in 
hydraulic control.  The hydraulic model is accurate for providing water levels at Rainbow Beach 
across the modeled flow range, especially at flows up to 30,000 cfs.   

Given the variations in natural river flows, Project peaking flows, and Holyoke Impoundment water 
levels, unsteady-state hydraulic modeling was necessary.  Output from the modeling was used to 
characterize the frequency, duration, and magnitude of exposure under the baseline and proposed 
environmental flow condition for each life stage and activity period of the Puritan Tiger Beetle. 
FirstLight’s unsteady-state hydraulic model allowed for accurate hourly predictions of water levels 
at Rainbow Beach based on the substantial routing and attenuation of flow that occurs as releases 
flow downstream from the Turners Falls Project in the Connecticut River.  

6.1.2 Locations of Habitat Relative to Water Levels 

USFWS Comment 6: 

FirstLight states the locations of larval and adult PTB habitat in relation to elevation at Rainbow Beach 
was inferred based on observed habitat use from various population assessments. As noted above, 
information collected as part of an oviposition research project during July 2019 (Gwiazdowski 2020) 
showed oviposition occurring down-gradient from presumed larval habitat at one of the PTB sites in 
Cromwell, Connecticut. We recommend FirstLight incorporate this information into the DBA effects 
analyses and conclusions relative to the effects of its proposed operational measures on the PTB. 

FirstLight’s Response: 

As stated in FirstLight’s response to USFWS Comment 4, Rainbow Beach and the location in 
Cromwell, Connecticut are very different in habitat structure and habitat use. The findings there by 
Gwiazdowski (2020) in Cromwell, CT are therefore not applicable to Rainbow Beach, where 
researchers have been documenting habitat use extensively.  Additional research performed in 2020 
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by Dr. Gwiazdowski and Chris Davis, who are both Puritan Tiger Beetle experts, confirmed that 
Puritan Tiger Beetles on Rainbow Beach are exhibiting different behaviors regarding where eggs are 
deposited and larvae persist relative to the Cromwell, CT location. Therefore, the results from 
Gwiazdowski (2020) that were from substantially different habitats at Cromwell, CT do not change 
the analyses and conclusions of FirstLight’s analysis regarding the location of oviposition and larval 

habitat at Rainbow Beach. 

Researchers associated with the Gwiazdowski (2020) surveys at Rainbow Beach have reportedly also 
collected larval distribution data that are tied to survey points that FirstLight provided to the USFWS 
in support of those field efforts (C. Davis, pers. comm.). Results from those larval surveys, which could 
then be tied to FirstLight’s elevation surveys, would confirm whether the 102.75 elevation boundary 

previously identified as potential larval habitat is appropriate or if analyses would need to be 
modified. Though the surveys have been completed, and some preliminary results were provided for 
oviposition surveys (Gwiazdowski 2020), USFWS has indicated that the further results will not be 
available until after the AFLA and this BA will be filed with FERC. 

6.1.3.2 Characterization of Attenuation and Lag Time of Project Flows 

USFWS Comment 7: 

FirstLight states that peak releases from Cabot generally take over six hours to reach Rainbow Beach, and 
the timing and magnitude of attenuation is related to the length and magnitude of Cabot peak flow releases, 
along with other factors. FirstLight proposes peaking restriction from 1 a.m. to 2 p.m., which is intended 
to minimize inundation at Rainbow Beach during daylight hours. The synthetic hydrograph modeling 
analyzed multiple operational scenarios based on differing base flows, number of units generating at Cabot, 
and generation time. While these scenarios inform lag time for peak flows to reach Rainbow Beach under 
a range of operations, it is unclear which, if any, correlate to FirstLight’s proposed operations. 

We recommend running scenarios that cover the range of potential Cabot operations under the proposed 
peaking restriction in order to determine when peak flows under each scenario would reach Rainbow Beach. 
We request that FirstLight address the issue raised by HG&E relative to the model becoming less 
predictable during sustained high inflows due to the hydraulic control created by The Narrows; this is 
relevant as Cabot generation duration increases. 

FirstLight’s Response: 

The purpose of the synthetic hydrograph modeling was to develop reasonable estimates or brackets 
for the attenuation and travel times to Rainbow Beach based on variables such as: baseflow, number 
of generating units, and duration of Cabot generation under low and high Holyoke downstream 
boundary conditions.  This was done as a simplistic representation of Project effects without 
additional confounding variables such as changing inflows, downstream tributary inflows, and 
Holyoke Impoundment levels. FirstLight Project’s operation at any given time depends on the flow 
into the TFI and water level restrictions within the TFI, energy demand schedules, and other factors 
such as downstream tributary inflows and Holyoke Impoundment levels also affect water levels at 
Rainbow Beach.  

FirstLight’s proposed measure in July and August, which was developed to minimize effects on the 
foraging/mating activities of Puritan Tiger Beetle is to add no more than 4,600 cfs additional flow 
from Cabot Station from 1:00am to 2:00pm. This is the equivalent of adding no more than two units 
at Cabot Station relative to the existing baseflow at the Project in that time window. Synthetic 
hydrograph scenarios 1 through 12 would correspond to the proposed maximum increases in 
generation that could occur in that time window, and they cover the range of Project operations that 
could occur given the proposed restriction at a range of base flows. The 1:00am to 2:00pm time 
window was chosen because generation increases within this time would be expected to cause water 
level increases at Rainbow Beach during the daytime, when adult Puritan Tiger Beetles would be 
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foraging and mating near the water-land interface. By restricting flow increases at the Project to no 
more than approximately two units during the 1:00am and 2:00pm time, any potential Project-
related water level increases at Rainbow Beach during the daytime would be slow and limited in 
magnitude when compared to higher levels of generation increases. For example, Synthetic 
Hydrograph Scenario 2 estimated that with a baseflow of 2,000 cfs and 4 hours of 2 unit generation 
(4,576 cfs) at Cabot Station, total daytime increases in water surface elevations at Rainbow Beach 
would be between 0.2 and 0.3 feet (less than 4 inches) over the span of four hours or more (e.g. less 
than one inch per hour increase). Effects on Puritan Tiger Beetle daytime activities would be 
insignificant. Further, any effects at Rainbow Beach given this type of scenario may not be noticeable 
to Puritan Tiger Beetle given other variables such as tributary inflows, Holyoke Impoundment level 
variation, waves, and boat wakes. 

Assuming high enough inflows and TFI levels, and a variety of variables being held constant, 
conditions resulting from other synthetic hydrographs scenarios (e.g. Scenarios 13-34) would be 
possible outside of the July/August 1:00am and 2:00pm time window. Higher generation scenarios, 
if they occurred, would be expected to result in somewhat faster and larger increases at Rainbow 
Beach during the night, consistent with what has occurred under baseline conditions (see Section 
6.1.4 of the DBA). Because adult Puritan Tiger Beetles at Rainbow Beach move to the higher 
elevations of the beach at night, near the vegetation line, the effects of water level increases at night 
would not be expected to reach the locations of adults and larvae when river flows are within the 
capacity of the Project to control. Effectively, the peaking restriction window codifies the current 
operational regime which has provided low water surface elevations at Rainbow Beach during the 
day but allows for some inundation of what is primarily an unused portion of the beach at night, 
which could bring new wrack and associated food sources for Puritan Tiger Beetle foraging.  

As previously stated and described in FirstLight’s response to Comment 5, the USFWS statement 
that water levels at Rainbow Beach become less predictable during sustained high inflows due to a 
hydraulic control at The Narrows is incorrect. FirstLight’s hydraulic model is accurate for a wide 
variety of flows, especially up to 30,000 cfs, which is far greater than the generation capacity of the 
Turners Falls Project. 

6.1.4.1 Larval Habitat 

USFWS Comment 8: 

Figures 6.1.4.1-1 and 6.1.4.1-2 show bar graphs of the maximum duration of inundation events over 104 
feet in days from 1991 through 2018 under both low and high Holyoke impoundment levels. We request 
FirstLight organize these graphs by active and inactive larval periods, as the impacts of inundation likely 
differ based on larval activity level. For example, sustained inundation may not have an impact to growth 
when larvae typically are not feeding (e.g., winter), whereas there could be a substantial impact to growth 
due to sustained inundation during the summer, when food intake is high. 

FirstLight’s Response: 

FirstLight has revised the BA to include the requested bar graphs for active and inactive larval 
periods. 

6.1.4.2 Adult Habitat 

USFWS Comment 9: 

The DBA states that emergence would typically occur at night, whereas foraging, mating, and oviposition 
would occur primarily during the daytime hours; however, Gwiazdowski (2020) documented oviposition 
occurring at night. Therefore, two of the four adult PTB phases may be impacted by the proposed peaking 
restriction measure, which is intended to minimize daytime inundation of PTB habitat at Rainbow Beach. 
We recommend FirstLight update its analysis to account for this new information. 
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FirstLight’s Response: 

The referenced statement from FirstLight’s January 2020 draft DBA was incorrect, and not 
consistent with FirstLight’s actual analyses as described in the subsections following the statement. 
The analyses provided in the January draft by FirstLight evaluated each adult Puritan Tiger Beetle 
activity based on the following time periods: 

 Foraging/Mating: June 16 through September 7, 9am through 8pm 

 Oviposition: June 16 through September 7, 5pm through 11pm 

 Emergence: June 16 through September 7, 8pm through 9am 

The time periods were derived from observations of Puritan Tiger Beetle activity at Rainbow Beach. 
However, based on the limited historical observations of oviposition timing at Rainbow Beach, and 
the results of Gwiazdowski (2020), which reported oviposition occurring from the late afternoon into 
the morning hours, FirstLight has revised the oviposition analysis to include all 24 hours per day 
during the adult active period from June 16 through September 7. 

6.1.4.2.2 Foraging/Mating 

USFWS Comment 10: 

The DBA identifies foraging as a daytime activity, although it also may occur at night. Babione (2003) 
collected both unmarked and marked adult beetles in a night survey. The unmarked individuals constituted 
72 percent (13 of 18) of collected individuals and were presumed to be newly emerged adults, as the night 
survey immediately followed day surveys. Of the five marked individuals captured at night, three were 
marked during a prior day survey and two during a prior night survey. While we do not know why the 
marked beetles were active at night, potential reasons include foraging, mating, or oviposition activity. 

FirstLight’s Response: 

The survey described in Babione (2003) was an experiment to determine if a night survey would be 
as efficient and effective as a daytime survey. The survey design included two sites along the beach, 
each with three stations for monitoring (3 meters from the forest, center of the beach, and 3 meters 
from the water’s edge). To capture adult beetles at each station, a Coleman lantern was placed at the 
center of a large sheet and the beetles were caught using a net, presumably when they moved across 
the sheet.  

Though Babione (2003) captured Puritan Tiger Beetles, including a large percentage that had not 
been marked during daytime surveys, the survey report did not include information on which stations 
the beetles were captured at. Therefore, FirstLight does not have information from the survey 
pertaining to habitat use of specific locations on the beach, which would have provided context for 
which activities the beetles may have been engaged in. Additionally, Babione (2003) theorized that 
newly emerged adults could have been attracted to the light utilized by the survey, and that the beetles 
appeared to be “mesmerized” by the light. It was not identified in the survey report whether these 

individuals would have been actively moving around or performing various activities without the 
light provided from the lamps. 

The best available data from Rainbow Beach and elsewhere suggests that foraging is a daytime 
activity, where these visual predators benefit from warm temperatures on the sand that allow them 
to move rapidly in search of prey. At Rainbow Beach, the adult beetles have been documented making 
forays to the water-land interface during the daytime and back up to near the vegetation and within 
the larval habitat in the events. In contrast, there has been no information provided suggesting that 
there are forays to the water-land interface for foraging/mating at night. The report from Babione 
(2003) does not indicate whether adult Puritan Tiger Beetles would be doing anything other than 
potentially emerging from larval habitats and moving toward an artificial light source. Therefore, 
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the timing of adult Puritan Tiger Beetle activities in FirstLight’s analyses have not been modified 
based on Babione (2003). However, as indicated in the response to Comment 9, FirstLight has revised 
the daily time period for the oviposition analysis based on Gwiazdowski (2020) and the USFWS 
comments. The diel periods for each activity in the analyses, based on the best available data, are: 

 Foraging/Mating: June 16 through September 7, 9am through 8pm 

 Oviposition: June 16 through September 7, 24 hours per day  

 Emergence: June 16 through September 7, 8pm through 9am 

  



Northfield Mountain Pumped Storage Project (No. 2485) and Turners Falls Hydroelectric Project (No. 1889) 
PURITAN TIGER BEETLE DRAFT BIOLOGICAL ASSESSMENT 

  107 

USFWS Comment 11: 

Figure 6.1.4.2-2 shows the relationship between average daily flow at the Montague, Massachusetts, U.S. 
Geological Survey gage and the maximum daily water surface elevation at Rainbow Beach. The figure 
shows a linear relationship, even above 11,000 cfs. We request FirstLight explain this apparent 
contradiction with the HG&E report (2012), which states that at this threshold the stage response decouples 
due to The Narrows. 

FirstLight’s Response: 

As stated in FirstLight’s response to Comment 5, water surface elevations at Rainbow Beach become 

less dependent on water levels at the Holyoke Dam and more dependent on the constriction at The 
Narrows as flows increase beyond a certain point. Figure 6.1.4.2.2-220 shows how the Low or High 
Holyoke water surface elevation downstream boundary becomes less of a factor as flows increase 
since the separation of scatterplot lines decreases. However, there is no specific “decoupling” 

threshold. The HG&E Report (2012) described the effect of the Narrows as “decoupling” in a few 

areas, such as the first paragraph in Section III on page 12.  However in other areas of the document, 
such as in Section IV Cumulative Analysis & Summary on page 24, the following verbiage is used:  
“During peak inflows greater than 11,000 cfs measured at the Montague Gage, drawdowns of the 
lower impoundment up to 1.6 feet at the Dam were likely to result in stage fluctuations at Rainbow 
Beach of less than 0.5 feet.” This statement is comparable to the gradual effects that the Narrows 
provide with increasing flows.   

While the HG&E results were based on a direct assessment of water level recorder data, FirstLight’s 

results are based on a calibrated hydraulic model run in unsteady-state mode, which can account for 
natural hydraulic constriction points and changing flows through time. FirstLight’s unsteady-state 
hydraulic model allowed for accurate hourly predictions of water levels at Rainbow Beach based on 
the substantial routing and attenuation of flow that occurs as releases flow downstream from the 
Turners Falls Project in the Connecticut River. For the analyses provided in the DBA, these hourly 
water levels were put into context of biological relevance to the Puritan Tiger Beetle. 

Natural hydraulic constriction points such as The Narrows below Rainbow Beach and the French 
King Gorge in the Turners Falls Impoundment are examples of hydraulic controls where the 
influence is a gradual and becomes more dominant as flows increase.  This type of a gradual 
relationship is shown on water level recorder data plots in the HG&E reports and FirstLight data 
such as Appendix A of this BA and corresponds well to relationships shown in output from FirstLight 
hydraulic model. 

USFWS Comment 12: 

Figure 6.1.4.2.2-5 shows the frequency of hourly water level changes in feet at Rainbow Beach during the 
PTB daytime active period (9am to 8pm) from June 16 through September 7. We request FirstLight generate 
this same figure for the period 8pm to 9am in order to understand the magnitude and frequency of hourly 
water surface elevation changes during the PTB nighttime active period. 

FirstLight’s Response: 

Based on the USFWS comment, FirstLight has provided histograms for the time period of 8pm to 
9am in the revised draft in order to understand the magnitude and frequency of hourly water surface 
elevation changes during the Puritan Tiger Beetle nighttime for the activities that can occur at night 
(emergence) and over the full 24 hours of a day (oviposition). 

 
20 Note: The USFWS comment referred to Figure 6.1.4.2-2, which was a histogram of the daily timing of peak daily 
flows at Rainbow Beach given low Holyoke Impoundment conditions. The correct figure number for the figure 
referenced is 6.1.4.2.2-2.  
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USFWS Comment 13 

To better assess potential impacts to all adult phases, we recommend supplementing the synthetic 
hydrograph model output to include duration of inundation (i.e., the period of time, in hours, where 
elevation for a given scenario exceeds 101 feet). 

As stated in previous comments, the synthetic hydrographs are a simplified modeling analysis that 
was developed for a specific purpose (i.e. evaluating travel time and attenuation of operational flows). 
The synthetic hydrograph analyses do not incorporate a variety of important factors that also affect 
water surface elevations at Rainbow Beach. Therefore, effects on all activities and life stages for the 
Puritan Tiger Beetle were evaluated using more appropriate methodologies in the DBA.  

Given the variable effects of river flows, Project peaking flows, and Holyoke Impoundment water 
levels, unsteady-state hydraulic modeling was necessary to characterize the frequency, duration, and 
magnitude of exposure under the baseline environmental flow condition for each life stage and 
activity period of the Puritan Tiger Beetle (see Section 6.1.4).  This modeling was performed using 28 
years of hourly timeseries flow data (1991-2018) in the Connecticut River at the Montague USGS 
gage, routed to Rainbow Beach using HEC-RAS.  The models produced flow and water level 
timeseries at Rainbow Beach for those 28 years given low and high Holyoke Impoundment conditions. 

Further, the focus of the USFWS on evaluating duration of inundation at elevations as low as 101 feet 
is unfounded based on the behavior and habitat use of this species. Adult Puritan Tiger Beetle forage 
and mate among the wrack and near the water-land interface, regardless of where the actual water 
level is at the time. The further down the water surface elevation is, the greater the distance for the 
beetles to reach the water-land interface and wrack line after leaving the higher elevations of the 
beach. As such, higher water levels along the lowest elevations of the beach do not necessarily result 
in less foraging and mating habitat. Area of the entire beach is irrelevant if much of the beach is 
unused by the Puritan Tiger Beetle, and high numbers of Puritan Tiger Beetle in Cromwell, CT at a 
much smaller beach would suggest that area is not the driving factor in population size at the much 
larger Rainbow Beach. Rather, more appropriate analyses for adult Puritan Tiger Beetles include an 
evaluation of the frequency, duration, and magnitude of inundation of potential larval habitats where 
adults oviposit and emerge.  

FirstLight has analyzed this larval/oviposition/emergence area conservatively, beginning at 
elevations of 102.75 feet, even though recent field studies have documented the larval habitat as a 
very narrow strip of land near the highest elevations on the beach, within a few meters of the 
vegetation line (Davis 2020). In support of the Gwiazdowski (2020) surveys, FirstLight provided 
survey (including elevation) data to USFWS. Researchers associated with Gwiazdowski (2020) 
reportedly collected additional larval distribution and density data that could be tied to FirstLight’s 

elevation data. These data and associated results would be relevant to any modifications to 
FirstLight’s analyses regarding larval habitat. However, USFWS has indicated that the results of 
these surveys would not be available for FirstLight to review until after the AFLA and BA are filed 
with FERC. Therefore, there is currently no basis to analyze duration of inundation (which is a larval 
issue) down to 101 feet in elevation. Applicable analyses to adult activities that could occur down to 
101 feet in elevation (i.e. foraging/mating) are included in the analyses within the BA. 
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6.1.4.2.3 Oviposition 

USFWS Comment 14 

In this section of the DBA, FirstLight cites evidence suggesting PTB oviposit in the evening (5p.m. through 
11p.m.), but in section 6.1.4.2, FirstLight states “…oviposition would occur primarily during the daytime 
hours.” Please clarify this inconsistency. Also, the DBA describes oviposition as occurring between 
elevations 102.75 to 104.0 feet, which is within the presumed larval habitat; however, the most recent 
information on the life history of the PTB (Gwiazdowski 2020) indicates oviposition could occur between 
elevations 101 and 102.75. In addition, Gwiazdowski (2020) indicates the oviposition period includes 
overnight hours, essentially extending the species’ oviposition period to any time of day or night. 
Consequently, we recommend FirstLight (1) undertake a new analysis that considers habitat inundation 
frequency and duration at elevations 101 to 102.75 feet based on a 24-hour oviposition period, and (2) 
consider additional measures to minimize impacts to the species’ habitat based on new information and 
FirstLight’s analyses. 

FirstLight’s Response: 

As stated in FirstLight’s response to Comment 9, the statement from the January draft DBA 
suggesting that oviposition would occur primarily during the daytime hours was incorrect, and not 
consistent with FirstLight’s actual analyses as described in the subsections following the statement. 
FirstLight has corrected this error/inconsistency in the updated draft. 

As stated in FirstLight’s response to USFWS Comment 4, Rainbow Beach and the location in 
Cromwell, Connecticut are very different in habitat structure and habitat use. The findings there by 
Gwiazdowski (2020) are therefore not applicable to Rainbow Beach, where researchers have been 
documenting habitat use extensively.  Additional research performed in 2020 by Dr. Gwiazdowski 
and Chris Davis, who are both Puritan Tiger Beetle experts, confirmed that Puritan Tiger Beetles on 
Rainbow Beach are exhibiting different behaviors regarding where eggs are deposited and larvae 
persist relative to the Cromwell, CT location. At Rainbow Beach, oviposition was positively identified 
in Quadrats 2 and 3, which was higher in elevation than Quadrat 1 near the water’s edge. The larval 
habitat documented at Rainbow Beach in 2020 is limited to a narrow strip near the vegetation line, 
which is at a relatively high elevation on the beach. FirstLight’s analysis of all areas down to elevation 

102.75 includes this narrow strip of confirmed larval habitat, but also encompasses broad areas that 
could be used as oviposition habitat by adult Puritan Tiger Beetles. Therefore, FirstLight’s analysis 

is already highly conservative to the resource and there is no basis for FirstLight’s larval/oviposition 

analyses to include areas down to 101 feet in elevation.  

The results from Gwiazdowski (2020) suggest a wider daily period of oviposition, from late afternoon 
into the morning hours. As stated in FirstLight’s response to Comment 9, FirstLight has revised the 
oviposition analysis to include all 24 hours per day during the adult active period from June 16 
through September 7. 
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6.2 Anticipated Response to Exposure 

USFWS Comment 15: 

We recommend this section be updated to incorporate new Puritan tiger beetle life history information and 
address the potential impacts of the proposed operational measures on oviposition/hatch success in the 
context of successful recruitment and population sustainability at Rainbow Beach. 

FirstLight’s Response: 

FirstLight has revised its analysis, as appropriate, based on the new information that was made 
available by Gwiazdowski (2020) and additional information collected at Rainbow Beach in by Roger 
Gwiazdowski and Chris Davis in 2020. These revisions include evaluating oviposition for all 24 hours 
of the day, along with providing additional descriptions regarding habitat use and selection in the 
text. 

7 Conclusion and Determination of Effects 

USFWS Comment 16: 

FirstLight identifies several non-project-related factors affecting PTB populations at Rainbow Beach, 
including recreational impacts, competition with C. repanda, and invasive species. These factors, along 
with the past and current flow regimes implemented at Holyoke and Turners Falls, and the interrelationship 
of operations at both projects and effects to the PTB, are part of the environmental baseline for the PTB in 
the action area. If a future consultation under section 7 of the ESA is necessary, non-Project-related, non-
Federal activities occurring, or reasonably certain to occur, in the action area would be considered as 
cumulative effects. The proposed Project and any potential direct and indirect effects of the Project on the 
PTB would be determined separately from those actions included in the baseline and cumulative effects. 

FirstLight’s Response: 

FirstLight has revised this section per the USFWS comments and removed factors pertaining to the 
environmental baseline, which are included in earlier sections of the DBA. 

USFWS Comment 17: 

Given the new information relative to the timing and location of PTB oviposition (Gwiazdowski 2020), we 
recommend FirstLight revise relevant analyses regarding potential effects to all PTB life stages and 
reconsider the effects determinations under section 7 of the ESA. 

FirstLight’s Response: 

FirstLight has revised its analysis, as appropriate, based on the new information that was made 
available by Gwiazdowski (2020) and additional information collected at Rainbow Beach in by Roger 
Gwiazdowski and Chris Davis in 2020. These revisions include evaluating oviposition for all 24 hours 
of the day, along with providing additional descriptions regarding habitat use and selection in the 
text. Despite the revised analyses, the effects determination has not changed. 
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August 3, 2020 
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June 14, 2020 

  



Northfield Mountain Pumped Storage Project (No. 2485) and Turners Falls Hydroelectric Project (No. 1889) 
PURITAN TIGER BEETLE DRAFT BIOLOGICAL ASSESSMENT 

  114 

 
May 24, 2020 
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July 13, 2019 
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July 4, 2019 
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July 4, 2019 
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June 27, 2019 
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July 1, 2018 
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August 13, 2016 
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August 9, 2014 
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August 10, 2013 (from opposite side of the river) 

 



Northfield Mountain Pumped Storage Project (No. 2485) and Turners Falls Hydroelectric Project (No. 1889) 
PURITAN TIGER BEETLE DRAFT BIOLOGICAL ASSESSMENT 

  123 

 
July 21, 2013 
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June 26, 2010 
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Larval Surveys 

At 

Rainbow Beach 

Fall 2020 

by 

Chris Davis 

 

 

 

 

Introduction 

Surveys were conducted at Rainbow Beach, Northampton, MA for 2nd and 3rd instar larvae of the Puritan 
Tiger Beetle (Cicindela puritana) in October and November 2020. Rainbow Beach is jointly owned by The 
City of Northampton and the MA Division of Fisheries and Wildlife and represents the single population 
of this species in Massachusetts. Surveys were conducted over a 4-week period in order to capture the 
highest count possible and the full extent of the density and distribution of larvae. Puritan Tiger Beetles 
are a summer active species and the larvae reflect 2 cohorts.  2nd instars are from eggs oviposited in 
2020 and 3rd instars from eggs oviposited in 2019. 

 

Methods 

Survey plots were established beginning at the northern end of the larval habitat. Each plot measured 
ten meters by twenty meters with the longer distance running parallel to the edge of the vegetation. A 
ten-meter width was determined based on previous larval surveys. Ten meters was chosen because it 
encompassed the extent of potential larval habitat from vegetation to dry hot sand.  

GPS waypoints were recorded and flags were placed at the margins of each plot. Each researcher began 
a slow weaving ambulation through the habitat from either end of a plot from vegetation edge to a 10-
meter mark in the sand. A thin carbon fiber rod was used to probe larval burrows for depth and angle. A 
co-occurring species, the Riparian Tiger Beetle (Cicindela repanda), also has active larvae in the fall. 
Puritan Tiger beetle burrows are deeper and have a nearly vertical axis. Once a burrow was identified as 
a Puritan larva, a scuff mark was made near the burrow to eliminate duplicate counting. In total, 17 
plots were established from the northern end of the beach along the vegetation to the south, ending 
approximately midway through the habitat. The area to the south was considered inappropriate larval 
habitat due to thick vegetation and larger sand particle substrate. 

 



 

3rd instar larval burrow with fine silt substrate. 



 

Larval habitat plots 3&4. 

 

 

Results 

The three fall 2020 surveys confirmed that all larvae were located in a 3-4 meters band of preferred 
oviposition substrate. Adults will lay eggs in this band with scattered vegetation and silty depressions. 
The areas above the band terminate in dense vegetation and roots and areas below the band in coarse 
dry sand. Previous larval surveys indicate that a 25%-35% vegetative cover is selected by females (Davis, 
2004). This suggest that the micro-climatic conditions of temperature and moisture are met. The open 
and unvegetated areas beyond 3-4 meters from vegetation lacked a silt component and since no larvae 
were found there it is assumed that conditions are too hot and dry to be selected for ovipositing. 

 

 

 



The table above outlines the density and distribution for all 17 plots. The greatest density of larval 
occurred in plots 1-10 and comprise 95% of active larvae as the mean for all 3 surveys. 

Plot 10/7/2020 
2nd/3rd instar (total) 

10/21/2020 
2nd/3rd instar (total) 

11/5/2020 
2nd/3rd instar (total) 

1 10/28 (38) 14/34 (48) 0/8 
2 29/35 (64) 43/60 (103) 4/33 
3 2/5 (7) 23/24 (47) 0/5 
4 2/5 (7) 13/23 (36) 1/5 
5 12/27 (39) 40/72 (112) 4/28 
6 8/22 (30) 11/38 (49) 3/32 
7 1/8 (9) 3/24 (27) 0/10 
8 1/10 (11) 10/22 (32) 0/7 
9 24/49 (73) 17/79 (96) 2/25 
10 12/14 (26) 12/19 (31) 0/6 
11 0/2 (2) 0/1 (1) 0/0 
12 0/3 (3) 1/2 (3) 0/0 
13 0/3 (3) 1/2 (3) 0/0 
14 2/0 (2) 2/4 (6) 0/0 
15 1/2 (3) 0/2 (2) 0/2 
16 1/0 (1) 1/1 (2) 0/1 
17 0/2 (2) 0/4 (4) 0/1 

Subtotals 105/215 191/411 14/163 
Total 320 602 177 



 

Beach sections. 

 

Larval habitat at Rainbow Beach 2020. Plots 1-10 in blue, plots 11-17 in red. Plots 1-10 contain 95% of 
larvae observed during three surveys. 



 

Discussion 

Adult Puritan Tiger beetles are found along the shoreline during the flight period from mid-June to late 
August (Davis, C. 2018). Counts beginning in1997, including mark/recapture, identified areas with the 
highest number of adults. The northern end of the beach has consistently had the greatest 
concentration of adults. A smaller numbers of adults have been observed at the southern end of the 
beach and relatively few in the center shoreline of the beach. The center shoreline typically has a 
steeper profile and reduced area of wet substrate. Additionally, recreational use likely supplants beetles 
to each end of the beach. Adult and larval counts indicate that the northern end of the beach represents 
the highest quality of habitat available. 

 

Peak adult counts were 90 for 2019 and 101 for 2020. Survey conditions for adults for both years lacked 
the optimal sunny days and likely resulted in an under count of the population for each year. 

 

During the fall 2020 surveys, we noted that many larvae occurred where finer silt material, deposited as 
water receded from the vegetation, providing an apparent preferred oviposting condition. Sand samples 
collected in 2004 indicate that larvae occurred where substrates were approximately 80% 
medium(0.5mm) grain and 20% fine(0.25mm) grain. Beginning at plot 17 and continuing to the southern 
end of the beach, sand particle size is too large and vegetation cover is dominated by grasses and 
herbaceous plants with significant root mat resulting in inappropriate micro-climatic conditions. 
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1 INTRODUCTION AND PURPOSE 

The Turners Falls Hydroelectric Project (Project, FERC No. 1889) is owned and operated by FirstLight 
MA Hydro LLC (hereinafter referred to as FirstLight).   The Project is located on the Connecticut River in 
the states of Massachusetts (MA), New Hampshire (NH), and Vermont (VT).  

The Project lands and waters provide a variety of recreational activities, such as walking, hiking, cross-
country skiing, snowshoeing, angling, boating, camping, biking, climbing, and picnicking. 

The purpose of the Recreation Management Plan (RMP) is to guide FirstLight’s management and 
maintenance of recreation facilities at the Project over the new license term consistent with FERC’s 
requirements to provide adequate public access to Project lands and waters.   

Existing Project Recreation Sites addressed in the Project RMP include the following: 

 Gatehouse Fishway Viewing Area,  

 Turners Falls Branch Canal Area,  

 Cabot Woods Fishing Access, and  

 Turners Falls Canoe Portage.   
 
These facilities were originally approved by FERC by an Order dated March 17, 1982.  FirstLight will 
continue to operate and maintain these existing Project Recreation Sites, and add additional recreation 
facilities including:  
 

 Formal Access Trail and Put-In just below Turners Falls Dam. Stakeholders have requested a 
put-in just below the Turners Falls Dam to kayak/canoe/raft the bypass reach.  There is an existing 
informal pathway leading to the base of the Turners Falls Dam just downstream of the existing 
Spillway Ladder.  The proposed access would be provided via the existing bridge (aka the “IP 
Bridge”) spanning the power canal. Once over the canal, a formal 12-ft wide path would lead 
recreationists to the base of the dam.  The path would include a sign (Project name and FERC No.) 
just after exiting the IP bridge, and directional signs along the formalized path.     

 
FirstLight also proposes to establish a weblink that would report the forecasted Turners Falls Dam 
discharge each day during the daylight hours from July 1 to October 15 to benefit whitewater 
boaters.  FirstLight is not proposing to post the Turners Falls Dam discharge from April 1 to June 
30 because it is a period when the federally endangered Shortnose Sturgeon could be utilizing the 
bypass reach for spawning and incubation which could be disturbed by whitewater boaters.         

 
 Formal Access Trail and Stairs for Take-out at Poplar Street. There is an existing take-out at 

Poplar Street; however, it is extremely steep.  FirstLight has limited options due to steep 
topography and land ownership.  FirstLight proposes to use the existing gravel parking lot leading 
to 20-foot wide timber stairs with a boat slide railing leading to a 5-foot long, 20-foot wide 
concrete landing/abutment. A 32-foot long gangway would be anchored to the concrete abutment 
and lead to a floating dock in the Connecticut River to accommodate fluctuations in the river 
elevation.  The site would include a sign (Project name and FERC No.) at the top of the timber 
stairs. 

 
These proposals are discussed in Section 4.
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2 PROJECT DESCRIPTION  

The Project is located on the Connecticut River in the states of MA, NH and VT.  The Turners Falls 
Impoundment (TFI) is created by the Turners Falls Dam.  The TFI serves as the lower reservoir for the 
Northfield Mountain Pumped Storage Project.  The Project Boundary is shown on Figure 2.0-1.  The Project 
Boundary overlaps with the Northfield Mountain Pumped Storage Project (FERC No. 2485) Boundary 
along nearly the entire perimeter of the TFI.  The TFI is a shared project feature with the Northfield 
Mountain Pumped Storage Project.  The greater portion of the Project, including developed facilities and 
most of the lands within the Project Boundary, is located in Franklin County, MA; specifically, in the towns 
of Erving, Gill, Greenfield, Montague and Northfield.  The northern reaches of the Project Boundary extend 
into the towns of Hinsdale, in Cheshire County, NH, and Vernon, in Windham County, VT.  The TFI, which 
is approximately 20 miles long, extends upstream to the base of Great River Hydro’s Vernon Hydroelectric 
Project and Dam (FERC No. 1904). 

Key Project features are shown in Figure 2.0-2 and consist of the following: a) two individual concrete 
gravity dams separated by an island; b) a gatehouse controlling flow to the power canal; c) the power canal 
and a short branch canal; d) two hydroelectric powerhouses, located on the power canal, known as Station 
No. 1 and Cabot Station; e) a bypassed section of the Connecticut River and f) three fish ladders including 
the Cabot fish ladder, Spillway fish ladder and gatehouse fish ladder.   
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3 EXISTING PROJECT RECREATION SITES  

From upstream to downstream, FirstLight operates and maintains the following existing Project Recreation 
Sites, as shown in Figure 3.0-1.  Consistent with past practice, FirstLight will continue to operate and 
maintain these Project Recreation Sites as part of the Project RMP.  Table 3.0-1 and Table 3.0-2 summarize 
the facilities and amenities associated with the existing Project Recreation Sites (FirstLight, 2014 & 2015).     

3.1 Gatehouse Fishway Viewing Area 

Location:  The Gatehouse Fishway Viewing Area is located is located on the north side of 1st Street across 
from the town operated Unity Park in Montague, MA.   

Description of Facilities:  The Gatehouse Fishway Viewing Area provides the public an opportunity to view 
the fish that use the fishway.  There are two floors to the facility.  On the upper level there are Americans 
with Disabilities Act (ADA) accessible restrooms.  The upper level also has a viewing platform that is ADA 
accessible and contains interpretive displays and a closed-circuit television feed from the fishway counting 
room.  The bottom level contains the fishway viewing area, additional interpretive displays, and also 
contains the counting room, which is not open to the public.  The facility is staffed with seasonal employees 
during viewing times.  The site also contains a picnic area on the north side of 1st Street.  The picnic area 
contains picnic tables, grills, a bike rack and parking.  The Canalside Rail Trail starts at the picnic area 
within the site and continues along the Turners Falls Power Canal.   

Site Operation:  The fishway viewing facility is open to the public free of charge during fish migration 
season, typically mid-May to mid-June.  Timing may vary depending on weather and river conditions.  
Hours of operation are Wednesday through Sunday from 9:00 am to 5:00 pm.  The viewing area is contained 
within a fence which is locked during the off-season.  The picnic area is located outside of the fence, 
allowing it to be open year-round from dawn until dusk, unless there is a scheduled event.   

3.2 Turners Falls Branch Canal Area 

Location:  Turners Falls Branch Canal Area is located off Power Street in Montague, MA, along the Station 
No. 1 forebay. 

Description of Facilities:  The Turners Falls Branch Canal Area is a day use overlook that provides benches.   

Site Operation:  The site is available to the public free of charge year-round.  There are no posted hours of 
operation.    

3.3 Cabot Woods Fishing Access 

Location: Cabot Woods Fishing Access is located on Migratory Way in Montague, MA between the power 
canal and the bypass reach. 

Description of Facilities:  Cabot Woods Fishing Access is open for day use activities.   Recreation facilities 
provided at the site include picnic tables and two parking areas (upper and lower).  The access road along 
the canal is open to the public. Over time, several informal trails to the shore have been established by 
anglers. 

Site Operation:  The fishing access is open year-round free of charge from dawn to dusk.  The site abuts a 
fence belonging to the U.S. Geological Survey’s Conte Anadromous Fish Laboratory.  The gate at the head 
of the road (Migratory Way) into the fishing access and Conte Fish Laboratory is currently open 6:00 a.m. 
to 7:00 p.m. from May 1 through September 30 and 6:00 a.m. to 5:00 pm from October 1 through April 30.    
However, the upper parking lot can be used when the gate is closed.  Migratory Way is plowed in the winter 
allowing use of the access road, although the parking areas are not plowed.  Swimming is prohibited at this 
site and signs are posted indicating that it is not safe to swim.    
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3.4 Turners Falls Canoe Portage 

Location: The Turners Falls canoe portage operation provides boaters with a means of circumventing the 
Turners Falls Dam.  Boaters wishing to proceed downriver of Barton Cove call FirstLight for vehicular 
portage.  They are then picked up and driven downstream of the Turners Falls Dam to the Poplar Street 
Access site in Montague, where they can continue their trip.  Signs explaining the canoe portage operation 
procedures and providing the portage request call-in number are located at the following Turners Falls 
Hydroelectric Project and Northfield Mountain Pumped Storage Project Recreation Sites: Munn’s Ferry 
Boat Camping Recreation Area, Boat Tour and Riverview Picnic Area, Barton Cove Nature Area and 
Campground, Barton Cove Canoe and Kayak Rental Area, and at the Poplar Street Access Site.  Instructions 
are to paddle to the Barton Cove Canoe and Kayak Rental Area, unload gear, and then call (413) 659-3761 
to request a pickup.  Typically, a vehicle for the portage will arrive within 15 to 90 minutes of the telephone 
call.  Barton Cove Canoe and Kayak Rental Area has a phone during business hours that boaters can use 
from Memorial Day through Labor Day.  During the off-season, boaters need to use their own phones to 
make the portage request. 

Site Operation:  Portage around the Turners Falls Dam for paddlers is available to the public at no charge 
seven days per week during the paddling season, typically mid-May through mid-November.  The site is 
open from dawn until dusk. 

.
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Table 3.0-1: Turners Falls Project: Existing FERC-Approved Project Recreation Sites and Facilities 
Summary 

Recreation Site Name Recreation Facilities/Amenities 
Gatehouse Fishway Viewing 
Area 

 parking area (approximately 27 single vehicle spaces; 
2 ADA spaces)  

 picnic area (approximately 6 tables) 
 bike rack 
 trail 
 fishway viewing visitor center (ADA accessible) 
 restrooms (ADA accessible) 
 interpretive sign 

Turners Falls Branch Canal Area  Overlook (approximately 4 benches) 
Cabot Woods Fishing Access  parking areas (approximately 17 single vehicle spaces; 

2 ADA spaces)  
 picnic area (approximately 3 tables) 

Turners Falls Canoe Portage  canoe portage take-out (at Barton Cove Canoe & 
Kayak Rental area) 

 canoe portage put-in (at Poplar Street Access Site) 
 On-call vehicular canoe & kayak transport service 
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Table 3.0-2: Turners Falls Project: Existing FERC-Approved Recreation Sites, Facilities, and Amenities  

Recreation Site Name 

Recreation 
Facility/Amenity 

Type 

Facility/ 
Amenity 
Status Latitude Longitude 

FERC 
Citation & 

Date Notes 
Barton Cove Canoe and Kayak 
Rental Area 

Take-out Constructed 42.6082 72.5375 18 FERC 
62,467 
03/17/1982 

Put-in and take-
out counted as 1 
canoe portage on 
Form 80 

Gatehouse Fishway Viewing Area Visitor Center Constructed 42.6097 72.5542 18 FERC 
62,467 
03/17/1982 

fishway viewing 
areas 

Gatehouse Fishway Viewing Area Picnic Area Constructed 42.6088 72.5532 18 FERC 
62,467 
03/17/1982 

Approximately 6 
tables 

Gatehouse Fishway Viewing Area Interpretive 
Sign 

Constructed 42.6092 72.5536 18 FERC 
62,467 
03/17/1982 

fish species 
traveling through 
fish ladder 
system 

Turners Falls Branch Canal Area Overlook Constructed 42.6062 72.5629 18 FERC 
62,467 
03/17/1982 

Approximately 4 
benches 

Cabot Woods Fishing Access Picnic Area Constructed 42.5948 72.5788 18 FERC 
62,467 
03/17/1982 

Approximately 3 
tables 

Cabot Woods Fishing Access Access Point Constructed 42.5950 72.5772 18 FERC 
62,467 
03/17/1982 

Angler access 

Turners Falls Canoe Portage  Put-in Constructed 42.5802 72.5752 18 FERC 
62,467 
03/17/1982 

Poplar Street 
Access Site 
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4 RECREATION SITE MODIFICATIONS AND ENHANCEMENTS 

4.1 Formal Access Trail and Put-In Just Below Turners Falls Dam 

New Project Recreation Site: Stakeholders have requested a put-in just below the Turners Falls Dam to 
kayak/canoe/raft the bypass reach.  There is an existing informal pathway leading to the base of the Turners 
Falls Dam just downstream of the existing Spillway Ladder.  The proposed access would be provided via 
the existing bridge (aka the “IP Bridge”) spanning the power canal. Once over the canal, a formal 12-ft 
wide path would lead recreationists to the base of the dam.  The path would include a sign (Project name 
and FERC No.) just after exiting the IP bridge, and directional signs along the formalized path.   A proposed 
concept drawing of the put-in in plan (Drawing SW-1) is included in Appendix A. 

4.2 Poplar Street Take-Out 

Project Recreation Site Improvements:  

There is an existing take-out at Poplar Street; however, it is extremely steep.  FirstLight has limited options 
due to steep topography and land ownership.  FirstLight proposes to use the existing gravel parking lot 
leading to 20-foot wide timber stairs with a boat slide railing leading to a 5-foot long, 20-foot wide concrete 
landing/abutment. A 32-foot long gangway would be anchored to the concrete abutment and lead to a 
floating dock in the Connecticut River to accommodate fluctuations in the river elevation.  The site would 
include a sign (Project name and FERC No.) at the top of the timber stairs. A proposed concept drawing of 
the take-out in plan (Drawing PS-1) and profile (Drawing PS-2) is included in Appendix A. 

4.3 Flow Weblink 

FirstLight proposes to establish a weblink that would report the forecasted Turners Falls Dam discharge 
each day during the daylight hours from July 1 to October 15 to benefit whitewater boaters.  FirstLight is 
not proposing to post the Turners Falls Dam discharge from April 1 to June 30 because it is a period when 
the federally endangered Shortnose Sturgeon could be utilizing the bypass reach for spawning and 
incubation which could be disturbed by whitewater boaters.         

  



This page is intentionally left blank 



Turners Falls Hydroelectric Project (No. 1889) 

RECREATION MANAGEMENT PLAN 

  5-1 

5 IMPLEMENTATION SCHEDULE FOR RECREATION 
MODIFICATIONS AND ENHANCEMENTS 

Table 5.0-1 lists FirstLight’s recreation protection, mitigation and enhancement (PM&E) measures for the 
Turners Falls Project and the estimated implementation schedule, including the number of years after 
license issuance for the recreation modifications and enhancements to become operational.   
 

Table 5.0-1. FirstLight’s Proposed PM&E Measures for Recreation at the Turners Falls Project 

Recreation Protection, Mitigation and 
Enhancement Measures Task 

Estimated No. of Years after 
License Issuance Recreation 

Modifications and Enhancements 
become Operational 

1 2 3 4 
Create a formal access trail for a put-in just below the 
Turners Falls Dam (within 4 years of license issuance) 

Engineering/Design     
Permitting     
Construction     
Operational     

Create a formal trail and steps for a take-out at Poplar 
Street (within 4 years of license issuance) 

Engineering/Design      
Permitting     
Construction     
Operational     
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6 MANAGEMENT AND MAINTENANCE MEASURES FOR PROJECT 
RECREATION SITES 

FirstLight will continue to operate and maintain the existing Project Recreation Sites, as well as the new 
Project Recreation Site at the Turners Falls Dam Downstream Put-In and the improvements at the Poplar 
Street Access.  Table 6.0-1 identifies the amenities at each Project Recreation Site that are governed by the 
management and maintenance measures discussed herein.  

6.1 Access Roads and Parking Areas 

Access roads and parking areas with paved surfaces will be inspected prior to the beginning of the summer 
recreation season and periodically over the course of the operating season.  If an issue with the condition 
of a road or paved surface is noted, a plan to repair the road will be developed and action will be taken.  If 
the road condition is unsafe it will be closed until repairs can be made.    

Access roads and parking areas with gravel surfaces will be inspected prior to the beginning of the summer 
recreation season and reviewed periodically over the course of the operating season.  If an issue with the 
condition of a road or parking area is noted, a plan to repair the road will be developed and action will be 
taken.  If the road condition is unsafe it will be closed until repairs can be made.    

6.2 Boat Docks 

Prior to installation, boat docks will be inspected. The inspection will include the access ramp, docks, deck 
surface, hardware and other components.  If a problem is noted, plans to repair or replace the docks will be 
developed and implemented.  Docks will be periodically inspected during the operating season.   

6.3 Picnic Areas 

Picnic areas will be inspected prior to the beginning of the summer recreation season to assure that the sites 
are free of debris.  Amenities such as picnic tables, grills, and benches will be reviewed for vandalism and 
condition prior to opening of the sites.  Excess vegetation will be removed as needed.  If an issue with the 
amenities arises, a plan to repair or replace the amenity will be developed and implemented.  If recreationists 
note an issue at a facility, an inspection will occur to determine if actions are needed.  

6.4 Restrooms 

Project Recreation Sites containing restroom facilities will be inspected prior to opening to assure that they 
are clean and functioning properly.  These facilities will be maintained on a regular basis.  Vault toilets and 
portable restroom facilities will be pumped out as necessary to maintain sanitary conditions.  If a problem 
with the structure or facility is noted, it may be closed to execute needed repairs.  Restrooms will be 
inspected on a routine basis and repairs or maintenance will be performed as issues arise.   

6.5 Signs 

All signs posted at points of public access to the Project as required by 18 CFR Section 8.2 (knows as Part 
8 signs) and public safety signs at recreation sites will be inspected and repaired prior to the beginning of 
the summer recreation season.  This inspection will include the condition of the sign and a review of 
presented information to assure that is appropriate and legible.  If an issue with the sign is noted or reported 
the sign will be scheduled for repair or replacement.   
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6.6 Buildings and Other Structures 

Buildings and other structures that are part of the Project Recreation Sites will be maintained and cleaned 
on a regular basis during the operating season. Structures will be inspected annually and if a structure 
requires repair, it may be closed until the repairs are complete.   

6.7 Trails 

Informal fishing access trails at Cabot Woods Fishing Access will be inspected on an annual basis to 
determine if there are existing safety hazards.  If an issue is observed FirstLight will establish a plan to 
correct the issue and execute the plan.   

6.8 Non-motorized Boat Put-Ins/Take-Outs 

Non-motorized boat put-ins/take-outs will be inspected for condition prior to the beginning of the summer 
recreation season and periodically over the course of the operating season.  If an issue with the condition 
of the put-in/take-out is noted, a plan to repair the site will be developed and action will be taken.  If 
recreationists note an issue at a put-in/take-out, an inspection will occur to determine if actions are needed. 
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Table 6.0-1: Amenities at Project Recreation Sites to which Management and Maintenance Measures Apply 

Project Recreation Site 

 
Management and Maintenance Measures 

Access Roads 
and Parking 

Areas 

Boat 
Docks 

Picnic 
Areas 

Restrooms Signs Buildings 
and Other 
Structures 

Trails Non-motorized 
Boat Put-

ins/Take-Outs 
Gatehouse Fishway Viewing 

Area 
✔  ✔ ✔ ✔ ✔   

Turners Falls Dam Put-In      ✔   ✔ 
Turners Falls Branch Canal Area      ✔   

Cabot Woods Fishing Access ✔  ✔  ✔    
Turners Falls Canoe Portage ✔    ✔   ✔ 

Poplar Street Put-in ✔ ✔   ✔   ✔ 
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7 FEES 

FERC allows FirstLight to collect fees at Project Recreation Sites to help defray the cost of constructing, 
operating, and maintaining such facilities.  FirstLight does not currently charge any fees for use of Turners 
Falls Project facilities. Over the term of the new license, FirstLight may choose to implement reasonable 
fees to offset rising costs in labor and utilities; changes in operation; or to offset the costs of operating and 
maintenance costs at the Project Recreation Sites and capital recreation investments. 
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1 INTRODUCTION AND PURPOSE 

The Northfield Mountain Pumped Storage Project (Project, FERC No. 2485) is owned and operated by 
Northfield Mountain LLC (hereinafter referred to as FirstLight).  The Project is located adjacent to the 
Connecticut River and uses the Turners Falls Impoundment (TFI) as its lower reservoir.  The Project and 
the TFI are located in the states of Massachusetts (MA), New Hampshire (NH), and Vermont (VT).   

The Project lands and waters provide a variety of recreational activities, such as walking, hiking, cross-
country skiing, snowshoeing, angling, boating, camping, biking, climbing, and picnicking.   

The purpose of the Recreation Management Plan (RMP) is to guide FirstLight’s management and 
maintenance of recreation facilities at the Project over the new license term consistent with FERC’s 
requirements to provide adequate public access to Project lands and waters.   

Existing Project Recreation Sites addressed in the Project RMP include the following:  

 Munn’s Ferry Boat Camping Recreation Area,  

 Boat Tour and Riverview Picnic Area,  

 Northfield Mountain Tour and Trail Center, which includes the Northfield Mountaintop 
Observation Area and the Northfield Mountain Trail System,  

 Barton Cove Nature Area and Campground,  

 Barton Cove Canoe and Kayak Rental Area, and 

 Turners Falls Canoe Portage.   

These facilities were originally approved by FERC by Orders dated July 5, 1977, March 17, 1982, and June 
30, 2003.  FirstLight will continue to operate and maintain these existing Project Recreation Sites, and add 
or enhance additional recreation facilities including: 
 

 Relocation of the Boat Tour Dock at Riverview. The proposed barrier net would be in place from 
August 1 to November 15 during a portion of the summer recreation season.  The current layout of 
the barrier net encloses the existing Boat Tour Dock. Given this, FirstLight proposes to relocate the 
dock further upstream of its current location.  It would entail extending the road further north.  
 

 Create a New Access Trail with Stairs for a Put-In at Riverview.  A new put-in would be located 
off of Pine Meadow Road, where Fourmile Brook discharges into the TFI. The site would entail 
establishing a 6-foot wide stone path to timber and concrete stairs leading to a put-in on the northern 
bank along the brook. Pine Meadow Road would be widened to add approximately seven (7) 
parking spots and a sign (Project Name and FERC No.) would be installed near the stone path.    

 
 Formal Access Trail and Put-In at Cabot Camp. FirstLight proposes to create a 200-foot long, 

10-foot wide formal path leading from the Cabot Camp parking area to an access point on the 
Millers River just upstream of the confluence with the Connecticut River.  There is currently an 
informal path in this area.  A sign (Project Name and FERC No.) and directional portage sign would 
be installed along the formal path leading the public from the parking lot directly to the 10-foot-
wide gravel path leading to the water’s edge.     
 

These proposals are discussed in Section 4.
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2 PROJECT DESCRIPTION  

The Project is a pumped-storage facility located on the Connecticut River in MA that uses the TFI as its 
lower reservoir.  The TFI is created by the Turners Falls Dam.  The Project Boundary is shown on Figure 
2.0-1.  The Project Boundary overlaps with Turners Falls Hydroelectric Project (FERC No. 1889) Boundary 
along nearly the entire perimeter of the TFI, but it does not include the Turners Falls Dam.  The TFI is a 
shared project feature with the Turners Falls Hydroelectric Project.  The greater portion of the TFI and most 
of the lands within the Project Boundary, are located in Franklin County, MA; specifically, in the towns of 
Erving, Gill, Greenfield, Montague and Northfield. The northern reaches of Project Boundary extend into 
the towns of Hinsdale, in Cheshire County, NH, and Vernon, in Windham County, VT.  The TFI, which is 
approximately 20 miles long, extends upstream to the base of Great River Hydro’s Vernon Hydroelectric 
Project and Dam (FERC No. 1904).   

Key Project features are shown in Figure 2.0-2 and consist of the following: a) Upper Reservoir dam/dikes, 
b) an intake channel, pressure shaft, c) an underground powerhouse and d) a tailrace tunnel.  The tailrace is 
located approximately 5.2 miles upstream of Turners Falls Dam, on the east side of the TFI. 
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3 EXISTING PROJECT RECREATION SITES  

From upstream to downstream, FirstLight operates and maintains the following existing Project Recreation 
Sites, as shown in Figure 3.0-1.  Consistent with past practice, FirstLight will continue to operate and 
maintain these Project Recreation Sites as part of the Project RMP.  Table 3.0-1 and Table 3.0-2 summarize 
the facilities and amenities associated with the existing Project Recreation Sites (FirstLight, 2014 & 2015).     

3.1 Munn’s Ferry Boat Camping Recreation Area 

Location: Munn’s Ferry is located on the east side of the Connecticut River (TFI) in Northfield, MA.  

Description of Facilities:  Munn’s Ferry is a water access only overnight and day use site.  The camping 
area at Munn’s Ferry includes tent campsites each with a trash can, tent platform, picnic table, grill, and, in 
some cases, a fire ring.   

Site Operation:  Munn’s Ferry is open from Memorial Day to Columbus Day.  Individuals must reserve a 
site and pay a fee prior to camping.  The dock is available during the operating season.    

3.2 Boat Tour and Riverview Picnic Area 

Location: The Boat Tour and Riverview Picnic Area is located off Pine Meadow Road on the east shore of 
the Connecticut River (TFI) in Northfield, MA.   

Description of Facilities: The Boat Tour and Riverview Picnic area provides an area for picnicking along 
the river, which includes picnic tables and grills.  There is a pavilion, which can be rented for group events.  
The site includes restroom facilities and benches.  The site also offers river tours on the Heritage Riverboat, 
which travels along the Connecticut River between Barton Cove and the Riverview Picnic Area.  The 
riverboat is operated by FirstLight and typically leaves from the Riverview Picnic Area dock. 

A formal parking lot is available for those using the picnic area and those who are boarding the Heritage 
Riverboat.  There are Americans with Disabilities Act (ADA) accessible parking spaces and an ADA 
compliant bathroom at the site.  

Site Operation: The site is open from dawn to dusk free of charge, although there is a fee to rent the pavilion 
or cruise on the riverboat.  The site opens Memorial Day weekend and closes Columbus Day weekend.  The 
river boat operates from July to mid-October.  The dock is in place during the operating season and removed 
during the off-season.  The entrance to the site has a gate, which is open when the site is open to the public.     

3.3 Northfield Mountain Tour and Trail Center 

Location: The Northfield Mountain Tour and Trail Center (NMTTC) is located off Millers Falls Road in 
Northfield, MA.   

Description of Facilities:  The NMTTC offers a Visitor Center, parking area, trails and a mountaintop 
observation area.  The Visitor Center offers self-guided interpretive displays, meeting rooms, a lounge, and 
public restrooms.  The center also offers recreation and environmental education programs year-round, 
including programs for school classes and organized groups.  There is a paved parking area located adjacent 
to the Visitor Center.  Additional overflow parking is provided on a nearby mowed area.  Horse trailers and 
buses utilize the cul-de-sac on the west side of the Visitor Center for parking.  ADA accessible parking is 
available at the Visitor Center, along with a ramp to access the facility.   

Site Operation: The Visitor Center is typically open year-round for day use activities from 9:00 am to 4:30 
pm Wednesday through Sunday.  The Center is also open on certain holidays, which are noted on 
FirstLight’s web page https://www.firstlightpower.com/recreation/?location_id=386.  The Northfield 
Mountain trail system is also open year round, depending on trail and weather conditions.  Use of the Visitor 

https://www.firstlightpower.com/recreation/?location_id=386
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Center is free, as is summer trail use and snowshoeing.  FirstLight charges a fee for cross country skiing.  
A fee may also be charged for the recreation and environmental educational activities to help offset their 
cost.   

3.3.1 Mountaintop Observation Area 

The Mountaintop Observation Area is a wooden observation platform providing views of the Upper 
Reservoir from its southern shore.  The platform is approximately 20 feet by 20 feet and is accessible from 
the Northfield Mountain Trail System’s Summit Trail.  

3.3.2 Trail System 

The Northfield Mountain Trail System includes approximately 25 miles of trails, which are used for hiking, 
mountain biking, equestrian use, snowshoeing, cross-country skiing, and other non-motorized multi-use 
activities.  A map of the trail system is provided in Figure 3.3.2-1.  Approximately 18 miles of trail are wide 
(8’-15’) level corridors with an improved base.  Approximately 7 miles are narrow single track trails on 
natural soils.  These trails are typically used for hiking, biking, and snowshoeing.  Rose Ledge and a portion 
of the Farley Ledge are also located within the vicinity of the Northfield Mountain Tour and Trail Center.  
Rose Ledge can be accessed via the Northfield Mountain Tour and Trail Center parking area and trail 
system.  Both Rose Ledge and Farley Ledge can be accessed via parking and trails outside the Project 
Boundary on private property.   

3.4 Barton Cove Nature Area and Campground 

Location: Barton Cove Nature Area and Campground is located on Barton Cove Road (TFI) in Gill, MA.   

Description of Facilities:  The Barton Cove Nature Area has a set of flush toilets and showers.  The site has 
grills, picnic tables, and a walking trail leading to an overlook.  There is a paved parking area at the Nature 
Area and an adjacent overflow parking area.   

The Barton Cove Campground has group campsites, trailer sites, and tent sites.  One of the tent sites is 
considered ADA accessible.  Each campsite has a picnic table and fire ring.  There are community trash 
containers in the campground.  The group sites also have grills and additional picnic tables.  There are vault 
toilets located within the campground.  There is an additional parking area within the campground. 

Site Operation:  The Nature Area is open to the public free of charge, from dawn to dusk year round.  The 
parking area at the Nature Area is plowed during the winter months.  The campground is open Memorial 
Day to Labor Day.  Quiet hours are from 10:00pm to 8:00 am.  There is a fee for overnight camping and 
sites may be reserved ahead of time.    

3.5 Barton Cove Canoe and Kayak Rental Area 

Location: This site is located on the northern shore of the Connecticut River (TFI), off Route 2 in Gill, MA.   

Description of Facilities:  Barton Cove Canoe and Kayak offers paddlecraft rentals and picnicking.  There 
is a natural gravel carry-in paddlecraft launch, a rental office, picnic tables, parking and a portable sanitation 
facility.  Paddlecraft rentals include personal flotation devices (PFDs) and paddles or oars.     

Site Operation:  The facility is open from Memorial Day Weekend to Labor Day Weekend and is gated in 
the off-season.  The rental office is open on weekends from 9:00 am to 6:00 pm and Monday through Friday 
9:00 am to 5:00 pm.  Individuals can use the site free of charge, although there is a fee to rent paddlecraft.   

3.6 Turners Falls Canoe Portage 

Location: The Turners Falls canoe portage operation provides boaters with a means of circumventing the 
Turners Falls Dam.  Boaters wishing to proceed downriver of Barton Cove call FirstLight for vehicular 
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portage.  They are then picked up and driven downstream of the Turners Falls Dam to the Poplar Street 
Access site in Montague, where they can continue their trip.  Signs explaining the canoe portage operation 
procedures and providing the portage request call-in number are located at the following Recreation Sites: 
Munn’s Ferry Boat Camping Recreation Area, Boat Tour and Riverview Picnic Area, Barton Cove Nature 
Area and Campground, Barton Cove Canoe and Kayak Rental Area, and at the Poplar Street Access Site.  
Instructions explaining the canoe portage operation procedures are also on FirstLight’s web page 
https://www.firstlightpower.com/recreation/?location_id=396.  Instructions are to paddle to the Barton 
Cove Canoe and Kayak Rental Area, unload gear, and then call (413) 659-3761 to request a pick up. 
Typically, a vehicle for the portage will arrive within 15 to 90 minutes of the telephone call. Barton Cove 
Canoe and Kayak Rental Area has a phone during business hours that boaters can use from Memorial Day 
through Labor Day.  During the off-season, boaters need to use their own phones to make the portage 
request. 

Site Operation:  Portage around the Turners Falls Dam for paddlers is available to the public at no charge 
seven days per week during the paddling season, typically mid-May through mid-November.  The site is 
open from dawn till dusk.

https://www.firstlightpower.com/recreation/?location_id=396
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Table 3.0-1: Northfield Mountain Project: Existing FERC-Approved Recreation Sites and Facilities 
Summary 

Recreation Site Name Recreation Facilities/Amenities 
Munn’s Ferry Boat Camping 
Recreation Area 

 water access only campsites (approximately 4-5 tent 
platform sites)  

 pedestrian foot bridge 
 picnic area (approximately 1 table) 
 dock 

Boat Tour and Riverview Picnic Area  parking area (approximately 54 single vehicle spaces; 2 
ADA) 

 restroom (ADA compliant) 
 picnic area (approximately 10 tables) 
 pedestrian foot bridge 
 picnic pavilion (approximately 8 tables) 
 boat tour 
 dock 

Northfield Mountain Tour and Trail 
Center 

 parking area (approximately 50 single vehicle spaces; 3 
ADA) 

 restroom  
 picnic area (approximately 7 tables) 
 overlook 
 visitor center and interpretive displays  
 winter area 
 trail system 

Barton Cove Nature Area and 
Campground 

 nature area parking area (approximately 26 single vehicle 
spaces) 

 campground parking (approximately 28 single vehicle 
spaces) 

 showers 
 restroom facilities (2 facilities; ADA compliant) 
 picnic area (approximately 15 tables) 
 overlook 
 interpretive sign 
 walk-in campground (approximately 2 group sites; 28 

campsites; and 1 ADA campsite) 
 nature trail 
 dock 

Barton Cove Canoe and Kayak Rental 
Area/Turners Falls Canoe Portage 

 parking area (approximately 28 single vehicle spaces) 
 picnic area (approximately 6 tables) 
 seasonal restroom 
 paddlecraft rental service 
 canoe put-in and take-out (serves as portage take-out) 
 on-call vehicular canoe & kayak transport service 
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Table 3.0-2: Northfield Mountain Project: Existing FERC Approved Recreation Sites, Facilities, and Amenities  

Recreation Site Name 

Recreation 
Facility/Amenity 

Type 

Facility/ 
Amenity 
Status Latitude Longitude 

FERC 
Citation & 

Date Notes 
Munn’s Ferry Boat Camping 
Recreation Area 

Campground Constructed 42.6512 72.4666 59 FPC 126 
July 5, 1977 

Water access 
only, 
approximately 4 
tent sites and 1 
shelter site 

Munn’s Ferry Boat Camping 
Recreation Area 

Picnic Area Constructed 42.6512 72.4666 59 FPC 126 
July 5, 1977 

Approximately 1 
table 

Boat Tour and Riverview Picnic 
Area 

Picnic Area Constructed 42.6133 72.4792 59 FPC 126 
July 5, 1977 

Approximately 
12 tables  

Boat Tour and Riverview Picnic 
Area 

Picnic Pavilion Constructed 42.6140 72.4788 59 FPC 126 
July 5, 1977 

Approximately 8 
tables 

Boat Tour and Riverview Picnic 
Area 

Other Use 
(Interpretive 
Boat Tour) 

Constructed 42.6130 72.4797 59 FPC 126 
July 5, 1977 

Heritage Dock 

Northfield Mountain Tour and 
Trail Center 

Picnic Area Constructed 42.6104 72.4713 59 FPC 126 
July 5, 1977 

Approximately 7 
tables 

Northfield Mountain Tour and 
Trail Center 

Overlook Constructed 42.6095 72.4495 59 FPC 126 
July 5, 1977 

Platform 
overlooking 
upper reservoir 

Northfield Mountain Tour and 
Trail Center 

Trails Constructed N/A N/A 59 FPC 126 
July 5, 1977 

 

Northfield Mountain Tour and 
Trail Center 

Visitor Center Constructed 42.6108 72.4716 59 FPC 126 
July 5, 1977 

Environmental 
and Educational 
programs, video 
displays 

Northfield Mountain Tour and 
Trail Center 

Interpretive 
Display 

Constructed 42.6108 72.4716 59 FPC 126 
July 5, 1977 

 

Northfield Mountain Tour and 
Trail Center 

Winter Area Constructed 42.6108 72.4716 59 FPC 126 
July 5, 1977 

Skiing, cross 
country skiing, 
snowshoeing 
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Recreation Site Name 

Recreation 
Facility/Amenity 

Type 

Facility/ 
Amenity 
Status Latitude Longitude 

FERC 
Citation & 

Date Notes 
Barton Cove Nature Area and 
Campground 

Picnic Area Constructed 42.6040 72.5332 59 FPC 126 
July 5, 1977 

Approximately 
15 tables 

Barton Cove Nature Area and 
Campground 

Overlook Constructed 42.6031 72.5336 59 FPC 126 
July 5, 1977 

Platform 
overlooking 
Barton Cove  

Barton Cove Nature Area and 
Campground 

Campground Constructed 42.5999 72.5440 59 FPC 126 
July 5, 1977 

Approximately 2 
group sites and 
29 camp sites (1 
ADA) 
 

Barton Cove Nature Area and 
Campground 

Interpretive 
Display 

Constructed 42.6042 72.5328 59 FPC 126 
July 5, 1977 

 

Barton Cove Nature Area and 
Campground 

Trail Constructed N/A N/A 59 FPC 126 
July 5, 1977 

Approx. 4,250 
feet long nature 
trail 

Barton Cove Canoe and Kayak 
Rental Area 

Picnic Area Constructed 42.6082 72.5377 103 FERC 
62,189 
06/30/2003 

Approximately 6 
tables 

Barton Cove Canoe and Kayak 
Rental Area//Turners Falls Canoe 
Portage 

Take-out Constructed 42.6082 72.5375 18 FERC 
62,467 
03/17/1982 

Put-in and take-
out counted as 1 
canoe portage  

Barton Cove Canoe and Kayak 
Rental Area 

Other Use 
(paddlecraft 
rentals) 

Constructed 42.6082 72.5377 103 FERC 
62,189 
06/30/2003 

Paddlecraft for 
rent 
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Figure 3.3.2-1: 
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4 RECREATION SITE MODIFICATIONS AND ENHANCEMENTS 

4.1 Relocation of the Boat Tour Dock at Riverview  

Modification: The proposed barrier net would be in place from August 1 to November 15 during a portion 
of the summer recreation season.  The current layout of the barrier net encloses the existing Boat Tour Dock. 
Given this, FirstLight proposes to relocate the dock further upstream of its current location.  It would entail 
extending the existing road further north. A proposed concept drawing of the relocated dock in plan 
(Drawing RV-1) and profile (Drawing RV-2) is included in Appendix A.   

4.2 Create a New Access Trail with Stairs for a Put-In at Riverview 

New Project Recreation Site: A new put-in would be located off of Pine Meadow Road, where Fourmile 
Brook discharges into the TFI. The site would entail establishing a 6-foot wide stone path to timber and 
concrete stairs leading to a put-in on the northern bank along the brook. Pine Meadow Road would be 
widened to add approximately seven (7) parking spots and a sign (Project Name and FERC No.) would be 
installed near the stone path.   A proposed concept drawing of the put-in in plan and profile (Drawing RV-
3) is included in Appendix A. 

4.3 Formal Access Trail and Put-In at Cabot Camp 

New Project Recreation Site: FirstLight proposes to create a 200-foot long, 10-foot wide formal path 
leading from the Cabot Camp parking area to an access point on the Millers River just upstream of the 
confluence with the Connecticut River.  There is currently an informal path in this area.  A sign (Project 
Name and FERC No.) and directional portage sign would be installed along the formal path leading the 
public from the parking lot directly to the 10-foot-wide gravel path leading to the water’s edge.  A proposed 
concept drawing of the put-in in plan (Drawing CC-1) and profile (Drawing CC-2) is included in Appendix 
A.
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5 IMPLEMENTATION SCHEDULE FOR RECREATION 
MODIFICATIONS AND ENHANCEMENTS 

Table 5.0-1 lists FirstLight’s recreation protection, mitigation and enhancement (PM&E) measures for the 
Northfield Mountain Project and the estimated implementation schedule, including the number of years 
after license issuance for the recreation modifications and enhancements to become operational.   
 

Table 5.0-1. FirstLight’s PM&E Measures for Recreation at the Northfield Mountain Project 

Proposed PM&E Measure Task 

Estimated No. of Years after 
License Issuance PM&E 

Measure becomes Operational 
1 2 3 4 

At Riverview, relocate the existing Boat Tour Dock 
given that it would be enclosed by the proposed 
Barrier Net (within 4 years of license issuance) 

Engineering/Design     
Permitting     
Construction     
Operational     

Create a new access trail with stairs for a put-in at 
Riverview (within 4 years of license issuance) 

Engineering/Design      
Permitting     
Construction     
Operational     

Create a formal access trail for a put-in at Cabot 
Camp (within 3 years of license issuance) 

Engineering/Design     
Permitting     
Construction     
Operational     
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6 MANAGEMENTAND MAINTENANCE MEASURES FOR PROJECT 
RECREATION SITES 

FirstLight will continue to operate and maintain the existing Project Recreation Sites, as well as the new 
Project Recreation Sites at the Riverview and Cabot Camp Access Area.  In addition, FirstLight will operate 
and maintain the improvements at the Boat Tour and Riverview Picnic Area.  Table 6.0-1 identifies the 
amenities at each Project Recreation Site that are governed by the management and maintenance measures 
discussed herein.  

6.1 Access Roads and Parking Areas 

Access roads and parking areas with paved surfaces will be inspected prior to the beginning of the summer 
recreation season and periodically over the course of the operating season.  If an issue with the condition 
of a road or paved surface is noted, a plan to repair the road will be developed and action will be taken.  If 
the road condition is unsafe it will be closed until repairs can be made.    

Access roads and parking areas with gravel surfaces will be inspected to the beginning of the summer 
recreation season and reviewed periodically over the course of the operating season.  If an issue with the 
condition of a road or parking area is noted, a plan to repair the road will be developed and action will be 
taken.  If the road condition is unsafe it will be closed until repairs can be made.    

6.2 Boat Docks 

Prior to installation, boat docks will be inspected. The inspection will include the access ramp, docks, deck 
surface, hardware and other components.  If a problem is noted, plans to repair or replace the docks will be 
developed and implemented.  Docks will be periodically inspected during the operating season.   

6.3 Picnic Areas 

Picnic areas will be inspected prior to the beginning of the summer recreation season to assure that the sites 
are free of debris.  Amenities such as picnic tables, grills, and benches will be reviewed for vandalism and 
condition prior to opening of the sites.  Excess vegetation will be removed as needed.  If an issue with the 
amenities arises, a plan to repair or replace the amenity will be developed and implemented.  If recreationists 
note an issue at a facility, an inspection will occur to determine if actions are needed.  

6.4 Campsites 

Campsites will be inspected prior to opening to assure that the sites are free of debris.  Amenities such as 
picnic tables, grills, and fire rings will be reviewed for vandalism and condition prior to opening of the sites.  
Excess vegetation will be removed as needed.  If an issue with the amenities arises, a plan to repair or 
replace the amenity will be developed and implemented.  If recreationists note an issue at a facility, an 
inspection will occur to determine if actions are needed.  

6.5 Restrooms 

Project Recreation Sites containing restroom facilities will be inspected prior to opening to assure that they 
are clean and functioning properly.  These facilities will be maintained on a regular basis.  Vault toilets and 
portable restroom facilities will be pumped out as necessary to maintain sanitary conditions.  If a problem 
with the structure or facility is noted, it may be closed to execute needed repairs.  Restrooms will be 
inspected on a routine basis and repairs or maintenance will be performed as issues arise.   
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6.6 Shower Facilities 

Shower facilities will be inspected prior to opening to assure that they are clean and functioning properly.  
These facilities will be maintained on a regular basis and will be inspected on a routine basis.  Repairs or 
maintenance will be performed as issues arise.  If a problem with the structure or facility is noted, it may 
be closed to execute needed repairs.   

6.7 Signs 

All signs posted at points of public access to the Project as required by 18 CFR Section 8.2 (knows as Part 
8 signs) and public safety signs at recreation sites will be inspected and repaired prior to the beginning of 
the summer recreation season.  This inspection will include the condition of the sign and a review of 
presented information to assure that is appropriate and legible.  If an issue with the sign is noted or reported 
the sign will be scheduled for repair or replacement.   

6.8 Buildings and Other Structures 

Buildings and other structures that are part of the Project Recreation Sites will be maintained and cleaned 
on a regular basis during the operating season. Structures will be inspected annually and if a structure 
requires repair, it may be closed until the repairs are complete.   

6.9 Trails 

The NMTTC trail system will be inspected on a routine basis to determine if there is a need for maintenance 
to the trail tread or drainage, as well as the need for trail clearing or grading.  The trail system will be 
routinely inspected for potential damaged or hazard trees.  If an issue is reported or observed, a plan to 
correct the issue will be developed and implemented.   

The Barton Cove Nature Trail will be inspected on a routine basis to determine if there is a need for 
maintenance to the trail tread or drainage. The trail will also be inspected to determine the need for trail 
clearing.  The trail will be inspected for potential damaged or hazard trees routinely.  If a tree is a safety 
concern or an issue with the trail is reported, a plan to correct the issue will be developed and implemented.   

6.10 FirstLight Heritage Riverboat 

The Heritage will be maintained and operated in accordance with Federal (including U.S. Coast Guard), 
State, and Local, laws and regulations.   

6.11 Non-motorized Boat Put-ins/Take-outs 

Non-motorized boat put-ins/take-outs will be inspected for condition prior to the beginning of the summer 
recreation season and periodically over the course of the operating season.  If an issue with the condition 
of the put-in/take-out is noted, a plan to repair the site will be developed and action will be taken.  If 
recreationists note an issue at a put-in/take-out, an inspection will occur to determine if actions are needed. 
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Table 6.0-1: Amenities at Project Recreation Sites to which Management and Maintenance Measures Apply 

Project Recreation Site 

Management and Maintenance Measures 

Access 
Roads and 

Parking 
Areas 

Boat 
Docks 

Picnic 
Areas Campsites Restrooms 

Shower 
Facilities Signs 

Buildings 
and Other 
Structures Trails Riverboat 

Non-
motorized 
Boat Put-
ins/Take-

Outs 
Munn’s Ferry Boat 

Camping Recreation Area 
 ✔ ✔ ✔ ✔  ✔ ✔   ✔ 

Boat Tour and Riverview 
Picnic Area 

✔ ✔ ✔  ✔  ✔ ✔  ✔  

Riverview Put-in ✔      ✔    ✔ 

Northfield Mountain Tour 
and Trail Center 

✔  ✔  ✔  ✔ ✔ ✔   

Cabot Camp Put-in ✔      ✔    ✔ 
Barton Cove Nature Area 

and Campground 
✔ ✔ ✔ ✔ ✔ ✔ ✔  ✔  ✔ 

Barton Cove Canoe and 
Kayak Rental Area 

✔  ✔  ✔  ✔ ✔   ✔ 

Turners Falls Canoe 
Portage 

✔      ✔    ✔ 
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7 FEES 

FERC allows FirstLight to collect fees at Project Recreation Sites to help defray the cost of constructing, 
operating, and maintaining such facilities.  FirstLight currently charges fees for certain amenities or 
activities to offset operating and maintenance costs at the Project Recreation Sites; however, they do not 
cover all expenses incurred by FirstLight in operating and maintaining the Project Recreation Sites.  Over 
the term of the new license, FirstLight may choose to implement reasonable fee changes to offset rising 
costs in labor and utilities; changes in operation; or to offset the costs of capital recreation investments.   
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