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INTRODUCTION & BACKGROUND 

Crane & Co., Inc. (Crane) has submitted to the Low Impact Hydro Institute (LIHI) an application for certification of the 
Byron Weston Hydroelectric Project (FERC No. 13583) located on the East Branch of the Housatonic River in Dalton, MA.  
Crane received an Intake Review with comments from the LIHI dated November 2, 2015.  The accompanying transmittal 
letter indicates that Byron Weston facility is qualified for LIHI certification and that the full Certification Review process 
can begin upon receipt of the additional information requested in the Intake Review comments.  The Intake Review and 
the accompanying transmittal letter are included in Appendix A.   

Because the original LIHI Application was submitted prior to January 1, 2016, Crane is entitled to continue this submittal 
using the 2014 process.  This grandfathering policy expires on December 31, 2016.   

The information requested in the Intake Review comments is provided in the following sections with further details 
referenced and attached in the appendices.  Specific requests for additional information were made in red text in the 
review worksheet.  For items where additional information was requested, these application questions and Intake Review 
comments are presented in full below in italics, with the request in bold.  The response to the request follows.  The 
numbering format from the Intake Review has been retained.   

I. BACKGROUND INFORMATION REVIEW 

11. Contacts for Resource Agencies and non-governmental organizations 

WORD attachment Stakeholder Initial Consultation Letter contains a list of key resource agencies and nongovernmental 
organizations (NGOs) involved with the operations of the Project either during the relicensing process or thereafter.  A 
review of this document shows that individual letters were sent to each stakeholder. However, no phone number or emails 
are provided.   

Comment: Please provide phone numbers and emails for each person/organization contained in this referenced 
document. 

The requested contact information is included in Appendix B. 

II. CRITERIA INFORMATION REVIEW 

A. FLOWS 

1. Is the Facility in Compliance with Resource Agency Recommendations issued after December 31, 1986 regarding flow 
conditions for fish and wildlife protection, mitigation and enhancement (including in- stream flows, ramping and peaking 
rate conditions, and seasonal and episodic instream flow variations) for both the reach below the tailrace and all bypassed 
reaches? 

Comment: Applicant states YES.  Please provide a reference to official FERC or agency documents that support your 
position.  For example, a Minimum Flow Operating Plan developed or incorporated within the FERC license or Water 
Quality certification. 
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As required under Article 18 of the FERC exemption, a Run-of-River Operation Maintenance, and Monitoring Plan (ROR 
Operations Plan) for maintaining and monitoring run-of-river operation at the project was developed.  This plan, dated 
October 9, 2012, was developed in order to comply with the Terms and Conditions of the FERC exemption provided by 
the Massachusetts Division of Fisheries and Wildlife (MADFW), the U.S. Department of Interior (Interior) Section and the 
Massachusetts Department of Environmental Protection (MassDEP) Water Quality Certification (WQC).  MassDEP 
reviewed the ROR Operations Plan and found it satisfactory.  The ROR Operations Plan and letter from MassDEP are 
included in Appendix C.   

Additionally, the Byron Weston Pond level during the project’s operation has been recorded since 2013.  During this 
period, the average elevation of the pond was 1,116.5 feet North Atlantic Vertical Datum (NAVD 1988).  This data is 
presented in Tables 1 through 4 and Chart 1 in Appendix C.   

B. WATER QUALITY 

1a.  Is the Facility in Compliance with all conditions issued pursuant to a Clean Water Act Section 401 water quality 
certification issued for the Facility after December 31, 1986? 

Comment: Applicant states YES.  Please provide a reference to official FERC or agency documents that support your 
position.  Please discuss aspects of the Water Quality Certification (WQC). 

The East Branch of the Housatonic River is designated as a Class B water for its entire length in Massachusetts, and is 
therefore required to meet the minimum criteria listed within 314 CMR 4.05(3)(b) and 4.05(5).   

The Facility was issued a WQC on September 23, 2011.  The WQC contains 24 provisions to protect water quality in the 
impacted area. A copy of the WQC is included in Appendix D.   

Provision #13 of the WQC requires the Facility to operate in an instantaneous run‐of-river mode, with outflows equaling 
inflows at the project on an instantaneous basis and Provision #17 requires the Facility to submit a plan for monitoring 
run‐of‐river operation, including descriptions of the control mechanisms, the level of manual and automatic operation, 
data recording methodology, and an implementation schedule.  As previously described, the ROR Operations Plan was 
developed in compliance with these provisions and was accepted by MassDEP.   

Provision #18 of the WQC requires that a post-operation water quality monitoring study be conducted in an identical 
manner to the pre-operation study.  The post-operation study was conducted in the fall of 2015.  Study details and results 
are discussed under Water Quality question 1b.   

1b. Is the Facility in Compliance with the quantitative water quality standards established by the state that support 
designated uses pursuant to the federal Clean Water Act in the Facility area and in the downstream reach? 

Comment: Applicant states YES.  Please provide a reference to official FERC or agency documents that support your 
position. Is there a letter that supports this position? 

A post-operation water quality study was conducted from September 4, 2015 through November 5, 2015, using the same 
format as the pre-operation study.  The study used four in-situ water quality measuring instruments, spaced from the 
upstream to downstream of the Byron Weston No. 2 Dam, to record parameters including flow rate, water temperature, 
water barometric pressure, and dissolved oxygen, every 15 minutes for the duration of the study.  Additionally, 
precipitation and daily high and low air temperatures were recorded.   



December 29, 2016 
Low Impact Hydro Institute Application Comment Responses 

File No. 01.0019349.81 
 Page | 3 

 

 

GZA analyzed the data collected from the post-operation water quality study.  Flow rates ranged from 14.7 to 284 cubic 
feet per second.  Water temperatures at the four locations ranged from 40.3 to 72.4 degrees F and barometric pressures 
ranged from 26.6 to 29.3 inches of Hg.  Dissolved oxygen levels of 8.1 to 14.1 mg/L. (Note that DO levels above 100 percent 
saturation occurred at locations immediately downstream of cascading flow over the spillway.)  The data is summarized 
in Table 5 in Appendix D.  Based on the study results, the Facility is in compliance with the water quality standards 
established under 314 CMR 4.05 for Class B warm water fisheries for temperature (not above 83 °F) and dissolved oxygen 
(not below 5.0 mg/L) between and downstream of the two dams (Byron Weston Dams No. 1 and No. 2).   

2. Is the Facility area or the downstream reach currently identified by the state as not meeting water quality standards 
(including narrative and numeric criteria and designated uses) pursuant to Section 303(d) of the Clean Water Act?  

Comment: Applicant states NO.  Please provide a reference to official FERC or agency documents that support your 
position. There should be a letter from the USFWS or a state agency that documents this answer. 

Yes1 – Go to B3 

According to the Massachusetts 2014 Integrated Waters List (IWL), the East Branch of the Housatonic River (MA21-02) is 
classified as a “Water Requiring a TMDL.”  Specifically, the cause of impairment is fecal coliforms and PCB in fish tissue. 
Note that the PCB issue only applies downstream of the Government Mill Dam which forms a barrier to impacted 
sediments and upstream passage by aquatic wildlife from the impacted reaches.  Government Mill Dam is downstream of 
Byron Weston Dam No. 2.  The source of the PCB discharges has been identified as originating from the General Electric 
facilities in downstream Pittsfield.  (See below) Page 166 from the IWL which shows this classification is included in 
Appendix D.   

3. If the answer to question B.2 is yes, has there been a determination that the Facility does not cause, or contribute to, 
the violation? 

Yes – Pass 

Per the Housatonic River Watershed 2002 Water Quality Assessment Report published by MassDEP in September of 2007, 
the elevated PCB concentrations in fish tissue in the East Branch of the Housatonic River (MA21-02) are associated with 
operations at the General Electric Company site in Pittsfield.  A PCB cleanup project is ongoing.  Per the same report, fecal 
coliform and E. coli samples were collected from two locations, both downstream of the Facility.  Elevated bacteria levels 
were highest furthest downstream and were associated with wet weather days.  During past shoreline surveys, volunteers 
noted trash and inappropriate disposal of pet waste along this segment of the river.  While the source of the elevated 
fecal coliform bacteria levels is unknown, it is suspected to be stormwater runoff from the area rather than from a specific 
source.  Therefore, the Facility does not cause the elevated concentrations of PCBs in fish or the elevated levels of fecal 
coliforms.  Refer to the report excerpt included in Appendix D for further details.   

C. FISH PASSAGE AND PROTECTION 

1. Are anadromous and/or catadromous fish present in the Facility area or are they know to have been present historically? 

                                                      
1 The Applicant originally answered this question “No.”  The answer has been updated to reflect the information in the 2014 IWL which was 

published in December of 2015 after the Intake Review was received.   
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Comment: Applicant states NO.  Please provide a reference to official FERC or agency documents that support your 
position.  There should be a letter from the USFWS or a state agency that documents this answer. May also be contained 
with the FERC license, FERC Environmental Assessment (EA) or WQC. 

Letters from the MADFW and the USFWS, dated January 29 and February 1, 2010, respectively, indicate that anadromous 
and catadromous fish were not present within the Facility or its vicinity.  Both letters acknowledge that a migratory fish 
restoration program targeting American eel (Anguilla rostrata), American shad (Alosa sapidissima), and river herring 
(Alosa pseudoharengus) was underway on the portion of the Housatonic River in Connecticut and that there were no plans 
to extend the project to the Massachusetts portion of the river.  Both letters further acknowledge that fish passages were 
not required at the time, but could be in the future.  These letters are included in Appendix E.   

6. Is the Facility in Compliance with Mandatory Fish Passage Prescriptions for upstream and/or downstream passage of 
Riverine fish? 

Comment: Applicant states NA.  Please provide a reference to official FERC or agency documents that support your 
position.  There should be a letter from the USFWS or a state agency that documents this answer. 

No Mandatory Fish Passage Prescriptions were included in the FERC License or accompanying WQC, and were not 
requested by MADFW or USFWS during the licensing process. Item #13 of the FERC Exemption requires that the Facility 
“construct, operate, maintain, and evaluate upstream and downstream fish passage facilities when notified by the 
agencies that such facilities are necessary.”  To date, the Facility has not been notified that such structures are necessary.  
A copy of the FERC Exemption is included in Appendix E.   

7. Is the Facility in compliance with Resource Agency recommendations for riverine, anadromous and catadromous fish 
entrainment protection, such as tailrace barriers? 

Comment: Applicant states NA.  Please provide a reference to official FERC or agency documents that support your 
position.  There should be a letter from the USFWS or a state agency that documents this answer. 

Provision #19 of the WQC, included in Appendix D, requires that full-depth trash racks with clear spacing of one inch or 
less and an approach velocity of ≤2.0 feet per second be installed to reduce entrainment or impingement of fish.  The 
required trash racks were installed.  Refer to Drawing No. SK-BW-184 in Appendix E for further details.   

D. WATERSHED PROTECTION 

1. Is there a buffer zone dedicated for conservation purposes (to protect fish and wildlife habitat, water quality, aesthetics 
and/or low-impact recreation) extending 200 feet from the average annual high water line for at least 50% of the shoreline, 
including all of the undeveloped shoreline?   

Comment: The applicant is claiming that there exists a buffer zone dedicated for conservation purposes.  Applicant 
states there is not Public Access to the impoundment at the project site. The property is owned by Crane & Company as 
justification.  Please provide additional reference to official FERC or agency documents that support the position that 
this buffer zone has been officially dedicated to conservation purposes. 

No2 – Go to D2 

                                                      
2 This question was previously answered “NA.”  However, the answer had been modified in this response to more accurately reflect the existing 

conditions.   
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The Facility, located immediately adjacent to the river, uses the water power potential of the 30- foot-high, 90- foot-long, 
stone-masonry Byron Weston Dam No. 2 equipped with a 23- foot-high, 75-foot-long spillway.  The dam creates a 0.94-
acre impoundment with a normal water surface elevation of 1,116.7 feet NAVD 1988.  In addition to the dam and 
impoundment, the Facility includes an intake structure equipped with trash racks and a headgate.  The water passes 
through the headgate to a 6.5- foot-long, 6-foot-diameter penstock connected to a 50-foot-long, 9.5-foot-wide headrace 
canal.  The headrace canal conveys flow to a 15-foot-long, 4.4-foot-diameter penstock leading to a 250- kilowatt turbine-
generating unit within the Byron Weston Defiance Mill building.  Water is then discharged into the East Branch of the 
Housatonic River through a new draft tube within the existing tailrace approximately 35 feet downstream of the dam. 

The upstream impoundment of the Byron Weston Dam No. 2 extends approximately 700 feet upstream to the toe of the 
Byron Weston Dam No. 1.  Byron Weston Dam No. 1 is a run-of-the-river masonry dam which is more than 20 feet high 
and fully extends across the channel and is also owned by Crane.  The Dam No. 2 impoundment is fully owned by Crane.  
The impoundment banks on river right are formed by the vertical masonry walls of Crane mill buildings.  There is no public 
access to the impoundment between Dam No. 1 and Dam No. 2.  The impoundment banks on river left are heavily wooded, 
steep slopes, also owned by Crane.  Due to this steep topography, there are no means of access for the public down the 
slopes.  Refer to Drawings F-1 through F-4 in Appendix F for further details.   

Furthermore, due to the historical use of the shoreline for mill facilities, the area immediately adjacent to the Facility 
including the shoreline has been previously developed with limited access to the river.  Thus, such a buffer zone does not 
exist and is infeasible along this portion of the river.  Public access to the impoundment is likewise not safe or feasible (see 
response to G.1 below).   

2.  Has the Facility owner/operator established an approved watershed enhancement fund that: 1) could achieve within 
the project’s watershed the ecological and recreational equivalent of land protection in D.1,and 2) has the agreement of 
appropriate stakeholders and state and federal resource agencies? 

Comment: Applicant states the company has put 634 Acres of its property under a Conservation Restriction with 
Fisheries and Wildlife to ensure that the property remains protected and open to the Public in perpetuity.  Please provide 
a reference to this document. For example, contained in supplemental document Appendix E, submitted with the LIHI 
application. 

In 2015, Crane donated a 685-acre parcel that the company has held since the 19th century to the Berkshire Natural 
Resources Council.  The undeveloped land, more commonly known as The Boulders, is located in parts of Dalton, 
Lanesborough and Pittsfield, and was already covered by a conservation restriction.  While this property is not within the 
project watershed, it is close by and demonstrates Crane’s commitment to environmental conservation. 

3. Has the Facility owner/operator established through a settlement agreement with appropriate stakeholders, with state 
and federal resource agencies agreement, an appropriate shoreland buffer or equivalent watershed land protection plan 
for conservation purposes (to protect fish and wildlife habitat, water quality, aesthetics and/or low impact recreation)? 

Comment: Applicant states agreement exists with the USFWS.  Please provide a reference letter from the USFWS or a 
reference to a shoreline management plan. 

The Dalton Conservation Commission (DCC) is responsible for administering and enforcing the Massachusetts Wetlands 
Protection Act (WPA) which protects the quality and quantity of surface and ground water, prevents flooding and storm 
damage, and protects wetlands‐dependent wildlife and their habitat.  Approval of projects by the DCC ensures that 
measures are taken to prevent erosion and damage to resource areas.  A Request for Determination of Applicability was 
filed with the DCC on April 25, 2011.  The DCC issued a negative determination On June 7, 2011, approving the project.  
The determination indicates that while the proposed work is within an area subject to protection under the WPA, the 
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work does not involve removing, filling, dredging, or altering the area and that, therefore, filing a Notice of Intent was not 
required.  A copy of the determination is included in Appendix F.   

The WQC has additional conditions which contribute to protection of the watershed.  Condition 9 of the WQC requires 
the Facility to submit a plan to monitor and control erosion to keep impacted waters free from turbidity.  Condition 10 
requires the Facility to dispose of debris and remove sediments in a manner that will not impair water quality.  It is GZA’s 
opinion that these are specific watershed protection requirements and, if the Facility operates in accordance with these 
requirements, they meet the LIHI criteria for Watershed Protection.   

E. THREATENED AND ENDANGERED SPECIES 

1. Are threatened or endangered species listed under state or federal Endangered Species Acts present in the Facility area 
and/or downstream reach? 

YES3 – Go to E2 

GZA requested an Endangered Species Consultation with the U.S. Fish and Wildlife Service.  The resulting Official Species 
List, included in Appendix G, includes the northern long-eared bat (Myotis septentrionalis) for Berkshire County in 
Massachusetts.  This species has a Federal status of Threatened and a State status of Endangered within Massachusetts.  
The status of this species had not been established at the time of FERC exemption consultations; however, it is GZA’s 
opinion that the ongoing operations of the facility are unlikely to adversely affect habitat utilized by the northern long-
eared bat.  

Additionally, a review of the Natural Heritage and Endangered Species Program (NHESP) GIS data layers show that no 
Estimated or Priority Habitat areas are mapped within the Facility or downstream reach.  There are two Priority Habitat 
(PH) areas, PH 160 and PH 1491, which are shown approximately 300 feet east and 200 feet north (upstream) of the 
Facility, respectively.  PH 160 appears to encompass an isolated wetland complex while PH 1491 appears to encompass a 
portion of the East Branch of the Housatonic River, a wetland complex, and upland areas.    A response (NHESP Tracking 
No. 08-25116) from the Massachusetts Division of Fisheries and Wildlife (MADFW) dated April 30, 2010, indicates that 
two species of dragonfly, ocellated darner (Boyeria grafiana) and zebra clubtail (Stylurus scudderi), both with a state status 
of Special Concern4, are associated with these PH areas.  At this time, PH for these species does not fall within the Facility 
or immediately downstream of the Facility.  Therefore, Facility operations are unlikely to adversely affect critical habitat 
for these two species.  The MADFW response letter, a map showing these PH areas relative to the Facility (Figure 1), and 
fact sheets for these species are included in Appendix G.   

2) If a recovery plan has been adopted for the threatened or endangered species pursuant to Section 4(f) of the Endangered 
Species Act or similar state provision, is the Facility in Compliance with all recommendations in the plan relevant to the 
Facility? 

N/A – Go to E3 

A recovery plan for the northern long-eared bat has not been adopted as of the time of this writing.  The final version of 
the 4(d) Rule for the Northern Long-Eared Bat (4(d) Rule) was issued on January 14th, 2016.  The rule includes restrictions 
on tree cutting in close proximity to known hibernacula and roost trees.  A determination was released on April 25th, 2016, 

                                                      
3 At the time of the initial application filing, there were no endangered species listed under state or federal Endangered Species Acts present in the 

Facility area or the downstream reach.  This answer is updated to reflect the addition of the Northern Long-eared Bat to the federal and state lists.   
4As of 2012, after the issuance of the response letter, the zebra clubtail was removed from the state list of rare species and no longer has a state 

status.   
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which acknowledges that white-nose syndrome (WNS) is the primary threat to this species rather than loss of critical 
habitat.  Copies of the 4(d) Rule and the determination are included in Appendix G.   

3) If the Facility has received authorization to incidentally Take a listed species through: (i) Having a relevant agency 
complete consultation pursuant to ESA Section 7 resulting in a biological opinion, a habitat recovery plan, and/or (if 
needed) an incidental Take statement; (ii) Obtaining an incidental Take permit pursuant to ESA Section 10; or (iii) For 
species listed by a state and not by the federal government, obtaining authorization pursuant to similar state procedures; 
is the Facility in Compliance with conditions pursuant to that authorization? 

N/A – Go to E5 

The facility has neither requested nor received authorization for an incidental Take of the northern long-eared bat.  The 
4(d) Rule states that “Incidental take resulting from otherwise lawful activities will not be prohibited in areas not yet 
affected by white-nose syndrome (WNS).”  Cases of WNS have been reported in Berkshire County during the 2007-2008 
hibernation period as indicated on the August 2, 2016 map of WNS in the United States included in Appendix G.  However, 
cases of WNS have not been reported at the Facility.   

5) If E.2 and E.3 are not applicable, has the Applicant demonstrated that the Facility and Facility operations do not 
negatively affect listed species? 

YES – Pass 

The northern long-eared bat is a migratory species which utilizes a variety of habitats during the year depending on the 
season.  Between early November and April, this species hibernates in crevices in portions of caves and abandoned mine 
shafts which have high humidity, constant temperatures, and little air flow.  Individuals tend to return to the same 
hibernaculum from year to year although they are also known to sometimes use other hibernacula.  Hibernacula are 
generally located within approximately 35 miles of summer foraging habitat.  Between April and October, northern long-
eared bats roost and forage in forested areas.  Preferred roost sites include clusters of large, live or dead, hardwood trees 
with cavities or peeling bark.  Preferred foraging sites include wooded areas around vernal pools or small ponds or along 
streams.  Thus, transitional zones between forested uplands and wetlands represent prime summer roosting and foraging 
habitat.  Further information about the northern-long-eared bat is presented in the Fact Sheets included in Appendix G.   

The 4(d) Rule and subsequent statements focus on minimizing tree cutting near critical habitat and preventing further 
spread of WNS.  Due to the developed nature of the Facility and the availability of wooded areas along portions of the 
East Branch of the Housatonic River, it is unlikely that this species would roost at the Facility.  Furthermore, since the 
Facility operations do not include tree cutting, it is unlikely that these activities will adversely impact critical habitat for 
the northern long-eared bat. 

F. CULTURAL RESOURCE PROTECTION 

1. If FERC-regulated, is the Facility in Compliance with all requirements regarding Cultural Resource protection, 
mitigation or enhancement included in the FERC license or exemption? 

Comment: Applicant states YES.  Please provide a reference to official FERC or agency documents that support your 
position. Is there a cultural resources management plan (CRMP), historic protection management plan (HPMP) or 
correspondence with the states historical preservation office (SHPO)? 

The Massachusetts Historical Commission (MHC) and the Dalton Historical Commission (DHC) were consulted during the 
FERC permitting process.  In a letter dated December 15, 2009, the MHC acknowledged the project and recommended 
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consultation with the DHC.  In a letter dated July 20, 2010, the DHC indicates that it is in full support of the project and 
that it believes the Byron Weston Defiance Mill building should be included in the Register of Historic Places.  These 
comments indicate that the project will have no significant effects on cultural resources.  Article 27 of the FERC exemption 
requires a Wheel Turbine Relocation Plan (Relocation Plan) be submitted to the MHC and DHC for the relocation and 
refurbishment of the McCormick Hercules wheel turbines.  These letters, the Relocation Plan, and a subsequent letter 
from the DHC approving of the plan are included in Appendix H.   

Currently, the wheel turbines are in storage at the Byron Weston Mill.  Per the Relocation Plan, arrangements are being 
made to put the wheel turbines on display at the Crane Museum of Papermaking.   

G. RECREATION 

1. If FERC-regulated, is the Facility in Compliance with the recreational access, accommodation (including recreational flow 
releases) and facilities conditions in its FERC license or exemption? 

Comment: Applicant states that due to the steep embankments and building location abutting the stream the property 
does not lend itself for Public Access.  The impoundment is very small.  Is this policy in agreement with the FERC 
exemption? If YES, Please provide refer to a Safety Plan or document that prohibits public access.  If recreational 
opportunity is not available due to safety concerns, has the owner expressed willingness to provide some funding to 
support recreation at other location on the river? 

The FERC exemption does not include recreation requirements.  Due to the steep shoreline slopes, adjacent manufacturing 
facilities, small impoundment size, difficult accessibility, water quality issues, and presence of the run-of-river dam, the 
impoundment is not a favorable or safe location for recreation.   Therefore, there is no public access to the impoundment 
between Dam No. 1 and Dam No. 2.  However, Article 24 requires that a Public Safety Plan be developed which includes 
“an evaluation of public safety concerns at the project site, including any designated recreation areas, and assess the need 
for the installation of safety devices or other safety measures. The submitted plan shall include a description of all public 
safety devices and signage, as well as a map showing the location of all public safety measures.”  A copy of the Public 
Safety Plan is included in Appendix I.   

The Appalachian Trail, a 2,158-mile long hiking path that follows the Appalachian Mountains from Georgia to Maine, 
passes through the Town of Dalton in the immediate vicinity of the project.  The trail passes along Depot Street and Main 
Street as shown below on Figure 2.  The impoundment created by the Byron Weston No. 2 Dam is visible from the trail.  
However, the dam, its spillway, the area immediately downstream of the dam and the tailrace discharge area are not 
visible from the trail due to the obstructed view created by private properties and vegetation. 
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Figure 2 Location of Appalachian Trail With Respect to Project Boundary 

Boating is allowed in the East Branch upstream of Crane’s Byron Weston No. 1 Dam, upstream of the project. 
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November 2, 2015 

 

Mr. David Boino 

Crane & Co., Inc. 

30 South Street 

Dalton, MA 01226 

 

Subject:   Intake Review for the Byron Weston Hydroelectric Project (MA) 

 

Dear Mr. Boino: 

 

I am writing to let you know that LIHI has completed our Intake Review for the Byron Weston 

Hydroelectric Project (FERC No. 13583) on the East Branch of the Housatonic River, near 

Dalton, Massachusetts.  This Intake Review is the first step in LIHI’s review process for 

applications for Low‐Impact certification. 

 

A copy of the completed Intake Review is attached to this letter.  This review was performed by 

Mr. Gary Franc, whose job as intake reviewer is to determine if your application is missing 

information or is not ready for the full Certification Review for any other reason.  As part of our 

Intake Review, we prepared a referenced list of missing information and initial issues that 

needs to be addressed as we start the next phase.  My impression so far is that the Byron 

Weston facility is qualified for LIHI certification.  You will see from Gary’s report that there are 

several areas where additional information is recommended, but overall, the LIHI application 

package is in reasonably good shape.  

 

After you have had an opportunity to look over the Intake Review, you may contact me or Gary 

with any questions you have about this report.  Gary can be reached at 315‐715‐1556 and 

franclogic@verizon.net.  I recommend that we set up a teleconference so that we can explain the 

missing information in more detail and help you understand how to revise your application.  

We are committed to helping you complete successful applications.  Gary will be available to 

provide additional support. 

 

The fee to undertake the full certification review of your application and bring it to LIHI’s 

Governing Board for a certification decision will be $9,120.00; this fee must be received by LIHI 

before we can initiate the full review of your application.  An invoice for this fee will be sent 

separately from Dana Hall.  The missing information discussed in the Intake Review should be 

submitted at the same time as payment of the application fee. 



Mr. David Boino, Crane & Co.    November 2, 2015 
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Once we receive a revised application, LIHI will review it again for completeness, then post the 

contents of your application, including newly submitted information, to LIHI’s website for a 

sixty‐day comment period. You will be notified of any public comments, and you will have a 

chance to respond to those if you wish. Both comments and any responses will also be posted to 

our website. We will also be contacting resource agencies and other potentially interested 

parties to alert them that the application is undergoing a full review by LIHI, and solicit any 

additional comments they may have. 

 

During our Certification Review, LIHI will verify the information in the application and contact 

resource agencies as needed for confirmation. At the close of the public comment period, the 

Application Reviewer will prepare a report, including a certification decision recommendation, 

based on the Full Review. The report will be sent to me. Following my review and approval of 

the recommendation, the certification report and recommended action will be forwarded to the 

LIHI Governing Board for their determination as to whether or not the project meets the Low 

Impact criteria. 

 

The Governing Board will deliberate and issue a preliminary certification decision. If Board’s 

decision is to certify the project, there will be a 30‐day appeal period during which any public 

commenters may appeal that decision to an independent Appeals Panel. If the preliminary 

decision is not to certify, you will have an opportunity to appeal the decision or to correct any 

deficiencies. 

 

On behalf of the LIHI Governing Board, I want to reiterate LIHI’s appreciation for your 

company’s interest in the LIHI Certification Program. Please let me know if you have any 

questions. 

 

Sincerely, 

 
Michael J. Sale, Ph.D. 

LIHI Executive Director 

 

c:  James A. Beaudin, Sr., Crane & Co. 

Dana Hall, LIHI Deputy Director 

  Gary Franc, LIHI reviewer 

Public Files 

encl.  Byron Weston Intake Review 

 



 
Form version: April 2014 

LOW IMPACT HYDROPOWER INTAKE REVIEW 
 
Name of Project:  Bryon Weston Hydroelectric Project, FERC No. 13583 
 
Date submitted to LIHI:  July 15, 2015 
 
Name of Person Conducting Intake Review:   Gary Franc 
 
Date Intake Review Completed: October 20, 2015 
 
****************************************************************************************************************** 

 
I. BACKGROUND INFORMATION REVIEW: 
 
Note: Italicized text is based on or excerpted from the line-by-line instructions found in LIHI’s Handbook, Part VII, and section D. 
 

Information Complete? 
Y/N 

MISSING INFORMATION 
(In Red) 

2) Applicant’s name, contact information and relationship to the Facility.  If 
the Applicant is not the Facility owner/operator, also provide the name 
and contact information for the Facility owner and operator. 

  
Y 

Facility Owner/Operator: 
Crane & Co., Inc (CCI) 
30 South Street, Dalton, MA 01226 
LIHI Application Contact: 
David Boino - Manager of Engineering 
413-684-6502 
David.Boino@cranecurrency.com  
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Information Complete? 
Y/N 

MISSING INFORMATION 
(In Red) 

3) Location of Facility including (a) the state in which Facility is located; (b) 
the river on which Facility is located; (c) the river-mile location of the 
Facility dam; (d) the river’s drainage area in square miles at the Facility 
intake; (e) the location of other dams on the same river upstream and 
downstream of the Facility; and (f) the exact latitude and longitude of the 
Facility dam.  

 
 
 
 

 
Y 

 
a) The Project is located on the Bryon Weston Dam No. 2 in 
the community of Dalton, Massachusetts. 
b) East Branch of the Housatonic River. 
c) The development is located at river mile (RM) 7.97 
upstream from the East Branch confluence with the main 
Housatonic River. 
d) The development has a 51.3 square mile drainage basin 
upstream of the dam. 
e) Upstream of the development is the Bryon Weston Dam 
No. 1 approximately 700-ft above Byron Weston Dam No. 
2. Downstream of the development, the Upper Pioneer Dam 
is located at RM 6.87 and the Government Dam Project is 
located at RM 5.67. 
f) Dam: 42.472501”N    73.158074” W 

4) Installed capacity. 
Y The Project has an authorized installed capacity of 0.25 

MW. 
5) Average annual generation.   
 N 

The Project’s average annual generation (AAG) output is 
reported as 938 MWh. (Annual plant factor of 43%). 
   

6) Regulatory status. Y 
 

License Exemption issued by FERC on February 29, 2012 

7) Reservoir volume and surface area measured at the normal maximum 
operating level.  Y 

 

Impoundments storage volume is 3.1 acre-feet with a 
surface Area of 0.94 acres. 
 

8) Area occupied by non-reservoir facilities (e.g., dam, penstocks, 
powerhouse).  Y 

The Project’s primary features include a dam (1,725 sq ft), 
inside mill headrace canal (4,750 sq ft) and a powerhouse 
(783 sq ft). 

9) Number of acres inundated by the Facility. 
 Y 

At normal maximum surface elevation the Project has a total 
surface area of 1.30 acres. 
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Information Complete? 
Y/N 

MISSING INFORMATION 
(In Red) 

10) Number of acres contained in a 200-foot zone extending around entire 
reservoir. Y 

A total of approximately 3.5 acres are included within the 
200-ft zone extending around the Project impoundment. 
 

11) Contacts for Resource Agencies and non-governmental organizations 
 

N 
 

WORD attachment Stakeholder Initial Consultation Letter 
contains a list of key resource agencies and non-
governmental organizations (NGOs) involved with the 
operations of the Project either during the relicensing 
process or thereafter.  
 
A review of this document shows that individual letters were 
sent to each stakeholder. However, no phone number or 
emails are provided. 
 
Please provide phone numbers and emails for each 
person/organization contained in this referenced document.  
 

12) Description of the Facility, its mode of operation (i.e., peaking/run of 
river) and photographs, maps and diagrams. 

 
Y 

Items provide in supplement application documents. 

Questions for “New” Facilities Only:  
 
For Facilities that are considered “new” (i.e., an existing dam that added 
or increased power generation capacity after August of 1998). 

 

 
 

 

13)  When was the dam associated with the Facility completed?  
 N 

The original Dam construction was completed in 1887. 
 
 

14)  When did the added or increased generation first generate electricity? If 
the added or increased generation is not yet operational, please answer 
question 18 as well.  

 

 
Y 

October 3, 2013.  
 
 

15)  Did the added or increased power generation capacity require or include 
any new dam or other diversion structure?   Y No new dam or diversion structures were included in the 

capacity enhancements. 
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Information Complete? 
Y/N 

MISSING INFORMATION 
(In Red) 

16)  Did the added or increased capacity include or require a change in water 
flow through the facility that worsened conditions for fish, wildlife, or 
water quality (for example, did operations change from run-of-river to 
peaking)? 

 
 

 
Y 
 

No. The project operates in run-of-river mode. 
 

17 (a)  Was the existing dam recommended for removal or decommissioning 
by resource agencies, or recommended for removal or decommissioning 
by a broad representation of interested persons and organizations in the 
local and/or regional community prior to the added or increased capacity? 
(b) If you answered “yes” to question 17(a), the Facility is not eligible for 
certification, unless you can show that the added or increased capacity 
resulted in specific measures to improve fish, wildlife, or water quality 
protection at the existing dam.  If such measures were a result, please 
explain. 

 
Y 
 
 

No.  Resource Agencies, local town officials, and NGO’s 
are in support of the project.   

18 (a) If the added or increased generation is not yet operational, has the 
increased or added generation received regulatory authorization (e.g., 
approval by the Federal Energy Regulatory Commission)? If not, the 
facility is not eligible for consideration; and  
(b)  Are there any pending appeals or litigation regarding that 
authorization?  If so, the facility is not eligible for consideration. 

 

Y 
 

The project is currently operating. 
 

************************************************************************************************************************ 
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II. CRITERIA INFORMATION REVIEW: 
 
Note: Italicized text is based on or excerpted from line-by-line instructions found in LIHI’s Handbook, Part VII, and section D. 
 
A.   Flows INFO 

LOCATION 
IN AP 

MISSING INFORMATION  
INITIAL ISSUE 

IDENTIFICATION 
1) Is the Facility in Compliance with Resource Agency 

Recommendations issued after December 31, 1986 
regarding flow conditions for fish and wildlife 
protection, mitigation and enhancement (including in-
stream flows, ramping and peaking rate conditions, 
and seasonal and episodic instream flow variations) 
for both the reach below the tailrace and all bypassed 
reaches? 

 
 

  Applicant states YES. 
 
Please provide a reference to official 
FERC or agency documents that 
support your position.  
 
For example, a Minimum Flow 
Operating Plan developed or 
incorporated within the FERC 
license or Water Quality 
certification. 
 

2)  If there is no flow condition recommended by any 
Resource Agency for the Facility, or if the 
recommendation was issued prior to January 1, 1987, 
is the Facility in Compliance with a flow release 
schedule, both below the tailrace and in all bypassed 
reaches, that at a minimum meets Aquatic Base Flow 
standards or “good” habitat flow standards calculated 
using the Montana-Tennant method? 

 

NA NA  

3) If the Facility is unable to meet the flow standards in 
A.2., has the Applicant demonstrated, and obtained a 
letter from the relevant Resource Agency confirming 
that demonstration, that the flow conditions at the 
Facility are appropriately protective of fish, wildlife, 
and water quality?  

 
 

NA NA  
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B. Water Quality INFO 
LOCATION 

IN AP 

MISSING 
 INFORMATION 

 
INITIAL ISSUE IDENTIFICATION 

1.a. Is the Facility in Compliance with all conditions issued 
pursuant to a Clean Water Act Section 401 water quality 
certification issued for the Facility after December 31, 
1986? 
 
 

  Applicant states YES. 
 
Please provide a reference to official 
FERC or agency documents that 
support your position. Please discuss 
aspects of the Water Quality 
Certification (WQC).  
 

1.b. Is the Facility in Compliance with the quantitative 
water quality standards established by the state that 
support designated uses pursuant to the federal Clean 
Water Act in the Facility area and in the downstream 
reach? 
 

  Applicant states YES. 
 
Please provide a reference to official 
FERC or agency documents that 
support your position. Is there a letter 
that supports this position?  
 

2) Is the Facility area or the downstream reach currently 
identified by the state as not meeting water quality 
standards (including narrative and numeric criteria and 
designated uses) pursuant to Section 303(d) of the 
Clean Water Act? 

 
 

  Applicant states NO. 
 
Please provide a reference to official 
FERC or agency documents that 
support your position. There should be 
a letter from the USFWS or a state 
agency that documents this answer. 
 

3) If the answer to question B.2 is yes, has there been a 
determination that the Facility does not cause, or 
contribute to, the violation? 

  NA 
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C. Fish Passage and Protection  INFO 
LOCATION 

IN AP 

MISSING 
INFORMATION 

 
INITIAL ISSUE IDENTIFICATION 

1) Are anadromous and/or catadromous fish present in 
the Facility area or are they know to have been present 
historically? 

 . Applicant states NO. 
 
Please provide a reference to official 
FERC or agency documents that 
support your position. 
 
There should be a letter from the 
USFWS or a state agency that 
documents this answer. May also be 
contained with the FERC license, FERC 
Environmental Assessment (EA) or 
WQC. 
 

2) Is the Facility in Compliance with Mandatory Fish 
Passage Prescriptions for upstream and downstream 
passage of anadromous and catadromous fish issued 
by Resource Agencies after December 31, 1986? 

  NA 
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3) Are there historic records of anadromous and/or 
catadromous fish movement through the Facility area, 
but anadromous and/or catadromous fish do not 
presently move through the Facility area (e.g., because 
passage is blocked at a downstream dam or the fish no 
longer have a migratory run)? 
 
a) If the fish are extinct or extirpated from the 

Facility area or downstream reach, has the 
Applicant demonstrated that the extinction or 
extirpation was not due in whole or part to the 
Facility?  

 
b) If a Resource Agency Recommended adoption of 

upstream and/or downstream fish passage 
measures at a specific future date, or when a 
triggering event occurs (such as completion of 
passage through a downstream obstruction or the 
completion of a specified process), has the Facility 
owner/operator made a legally enforceable 
commitment to provide such passage? 

  NA 
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4) If, since December 31, 1986: 
a) Resource Agencies have had the opportunity to 

issue, and considered issuing, a Mandatory Fish 
Passage Prescription for upstream and/or 
downstream passage of anadromous or 
catadromous fish (including delayed installation 
as described in C.3.a above), and 
b) The Resource Agencies declined to issue a 
Mandatory Fish Passage Prescription,  

 
c) Was a reason for the Resource Agencies’ 
declining to issue a Mandatory Fish Passage 
Prescription one of the following: (1) the 
technological infeasibility of passage, (2) the 
absence of habitat upstream of the Facility due at 
least in part to inundation by the Facility 
impoundment, or (3) the anadromous or 
catadromous fish are no longer present in the 
Facility area and/or downstream reach due in 
whole or part to the presence of the Facility? 

  NA 



 
 

10

If C4 was not applicable: 
a) Are upstream and downstream fish passage 

survival rates for anadromous and 
catadromous fish at the dam each documented 
at greater than 95% over 80% of the run using 
a generally accepted monitoring  

methodology? Or 
 
b) If the Facility is unable to meet the fish passage 
standards in 5.a, has the Applicant either i) 
demonstrated, and obtained a letter from the U.S. 
Fish and Wildlife Service or National Marine 
Fisheries Service confirming that demonstration, 
that the upstream and downstream 
fish passage measures (if any) at the Facility are 
appropriately protective of the fishery resource, or 
ii) committed to the provision of fish passage 
measures in the future and obtained a letter from 
the U.S. Fish and Wildlife Service or the National 
Marine Fisheries Service indicating that 
passage measures are not currently warranted? 

  NA 

6)   Is the Facility in Compliance with Mandatory Fish 
Passage Prescriptions for upstream and/or downstream 
passage of Riverine fish? 

  Applicant states NA. 
 
Please provide a reference to official 
FERC or agency documents that 
support your position. 
 
There should be a letter from the 
USFWS or a state agency that 
documents this answer.  
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7)  Is the Facility in compliance with Resource Agency 
recommendations for riverine, anadromous and 
catadromous fish entrainment protection, such as 
tailrace barriers? 

  Applicant states NA. 
 
Please provide a reference to official 
FERC or agency documents that 
support your position. 
 
There should be a letter from the 
USFWS or a state agency that 
documents this answer.  
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D.  Watershed Protection INFO 
LOCATION IN 

AP 

MISSING 
INFORMATION 

 
INITIAL ISSUE IDENTIFICATION 

1 )  Is there a buffer zone dedicated for conservation 
purposes (to protect fish and wildlife habitat, water quality, 
aesthetics and/or low-impact recreation) extending 200 
feet from the average annual high water line for at least 
50% of the shoreline, including all of the undeveloped 
shoreline? 
 

 NA The applicant is claiming that there 
exists a buffer zone dedicated for 
conservation purposes.  
 
Applicant states there is not Public 
Access to the impoundment at the 
project site.  The property is owned by 
Crane & Company as justification. 
 
Please provide additional reference to 
official FERC or agency documents that 
support the position that this buffer zone 
has been officially dedicated to 
conservation purposes. 
 

2)  Has the Facility owner/operator established an 
approved watershed enhancement fund that: 1) could 
achieve within the project’s watershed the ecological and 
recreational equivalent of land protection in D.1,and 2) has 
the agreement of appropriate stakeholders and state and 
federal resource agencies? 

 NA Applicant states the company has put 
634 Acres of its property under a 
Conservation Restriction with Fisheries 
and Wildlife to ensure that the property 
remains protected and open to the 
Public in perpetuity. 
 
Please provide a reference to this 
document. For example, contained in 
supplemental document Appendix E, 
submitted with the LIHI application. 

3)  Has the Facility owner/operator established through a 
settlement agreement with appropriate stakeholders,  with 
state and federal resource agencies agreement, an 
appropriate shoreland buffer or equivalent watershed land 
protection plan for conservation purposes (to protect fish 
and wildlife habitat, water quality, aesthetics and/or low 
impact recreation)? 

 NA Applicant states agreement exists with 
the USFWS. 
 
Please provide a reference letter from 
the USFWS or a reference to a shoreline 
management plan. 
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4) Is the facility in compliance with both state and federal 
resource agencies recommendations in a license approved 
shoreland management plan regarding protection, 
mitigation or enhancement of shorelands surrounding the 
project? 
 

   NA 

 
E.   Threatened and Endangered Species 
Protection 

INFO 
LOCATION 

IN AP 

MISSING 
INFORMATION 

 
INITIAL ISSUE IDENTIFICATION 

1) Are threatened or endangered species listed under state 
or federal Endangered Species Acts present in the 
Facility area and/or downstream reach? 

 
 

  Applicant states NO. 
 
Please provide a reference to official 
FERC or agency documents that 
support your position. 
 
Typically, a Federal or State 
environmental agency has a stated 
positon here (i.e. USFWS).  

2) If a recovery plan has been adopted for the threatened 
or endangered species pursuant to Section 4(f) of the 
Endangered Species Act or similar state provision, is 
the Facility in Compliance with all recommendations 
in the plan relevant to the Facility?  

 
 

  NA 
 

3) If the Facility has received authorization to 
incidentally Take a listed species through: (i) Having 
a relevant agency complete consultation pursuant to 
ESA Section 7 resulting in a biological opinion, a 
habitat recovery plan, and/or (if needed) an incidental 
Take statement; (ii) Obtaining an incidental Take 
permit pursuant to ESA Section 10; or (iii) For species 
listed by a state and not by the federal government, 
obtaining authorization pursuant to similar state 
procedures; is the Facility in Compliance with 
conditions pursuant to that authorization? 

  NA. 
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4.a. If a biological opinion applicable to the Facility for the 
threatened or endangered species has been issued, can 
the Applicant demonstrate that the biological opinion 
was accompanied by a FERC license or exemption or 
a habitat conservation plan? 

 

  NA 

4.b. If a biological opinion applicable to the Facility for the 
threatened or endangered species has been issued, can 
the Applicant demonstrate that the biological opinion 
was issued pursuant to or consistent with a recovery 
plan for the endangered or threatened species? 

  NA 

4.c. If a biological opinion applicable to the Facility for the 
threatened or endangered species has been issued, can 
the Applicant demonstrate that there is no recovery 
plan for the threatened or endangered species under 
active development by the relevant Resource Agency?

  NA 

4.d. If a biological opinion applicable to the Facility for the 
threatened or endangered species has been issued, can 
the Applicant demonstrate that the recovery plan under 
active development will have no material effect on the 
Facility’s operations? 

  NA 

5) If E.2 and E.3 are not applicable, has the Applicant 
demonstrated that the Facility and Facility operations 
do not negatively affect listed species? 

 

  NA 
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F.   Cultural Resource Protection INFO 
LOCATION 

IN AP 

MISSING 
INFORMATION 

 
INITIAL ISSUE IDENTIFICATION 

1) If FERC-regulated, is the Facility in Compliance with 
all requirements regarding Cultural Resource 
protection, mitigation or enhancement included in the 
FERC license or exemption? 

 

  Applicant states YES. 
 
Please provide a reference to official 
FERC or agency documents that 
support your position.  
 
Is there a cultural resources 
management plan (CRMP), historic 
protection management plan (HPMP) or 
correspondence with the states 
historical preservation office (SHPO)? 
 

2) If not FERC-regulated, does the Facility 
owner/operator have in place (and is in Compliance 
with) a plan for the protection, mitigation or 
enhancement of impacts to Cultural Resources 
approved by the relevant state or federal agency or 
Native American Tribe, or a letter from a senior officer 
of the relevant agency or Tribe that no plan is needed 
because Cultural Resources are not negatively affected 
by the Facility? 

 

NA  NA 
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G.  Recreation INFO 
LOCATION 

IN AP 

MISSING 
INFORMATION 

 
INITIAL ISSUE IDENTIFICATION 

1) If FERC-regulated, is the Facility in Compliance with 
the recreational access, accommodation (including 
recreational flow releases) and facilities conditions in 
its FERC license or exemption? 

 
 

  
 

Applicant states that due to the steep 
embankments and building location 
abutting the stream the property does 
not lend itself for Public Access.  The 
impoundment is very small.  
 
Is this policy in agreement with the 
FERC exemption? If YES, Please 
provide refer to a Safety Plan or 
document that prohibits public access. 
 
If recreational opportunity is not 
available due to safety concerns, has the 
owner expressed willingness to provide 
some funding to support recreation at 
other location on the river?     

2) If not FERC-regulated, does the Facility provide 
recreational access, accommodation (including 
recreational flow releases) and facilities, as 
Recommended by Resource Agencies or other 
agencies responsible for recreation? 

 

NA  NA 

3) Does the Facility allow access to the reservoir and 
downstream reaches without fees or charges? 

 
 

  NA 

H. Facilities Recommended for Removal  INFO 
LOCATION 

IN AP 

MISSING 
INFORMATION 

 
INITIAL ISSUE IDENTIFICATION 

1) Is there a Resource Agency Recommendation for 
removal of the dam associated with the Facility? 

 

 None Dam removal has not been recommended 
by any agency. 
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************************************************************************************************************************ 
 
III. SUMMARY OF MISSING INFORMATION AND INITIAL ISSUES IDENTIFIED DURING COMPLETENESS 
       REVIEW 
 
Note:  Numbers in “Reference” column are cross-referenced to corresponding numbers above, where a complete description of the missing 
information or an apparent issue is provided. 
 
ITEM REFERENCE (enter applicable Background Information number and Criteria Information subsections 

(e.g., A.1)) AND BRIEF DESCRIPTION 
 
Missing Information 
 
 
 

Requests to provide evidence by supplying FERC or Agency correspondence can be satisfied by you providing a 
PDF copy of the correspondence or a FERC docket cross-reference that can be viewed or downloaded using the 
FERC elibrary feature. Please note that a PDF copy of all privileged documents (filed using CEII status to FERC) 
must be provide since the document cannot be viewed using the elibrary feature. 

 
Initial Issues 
 
 
 
 
 
 
 

 
Although supplemental documents are contained as part of the overall application submittal, it is the applicant’s 
responsibility to support their statements within the application by providing references to the supplemental 
documents to help the LIHI reviewer in his/her review of the application.  
 
Assuming your positions can easily be documented as requested, satisfactory certification review can proceed. 
Please give particular attention to section - G. Recreation. Based on your current responses, it would be difficult 
to meet this criterion.   

  
 



 

 

 

Appendix B – Resource Agencies and Non-Governmental Organizations Contact Information   



Nathaniel W. Karns, AICP, Executive Director  
Berkshire County Regional Planning Commission  
One Fenn Street, Suite 201  
Pittsfield, MA 01201 
Phone: 413.442.1521 
E-mail: NKarns@berkshireplanning.org 
 
Mr. Simeon Bruner  
Bruner, Cott & Associates, Inc.  
Cambridge Development Corporation  
130 Prospect Street  
Cambridge, MA 02139 
Phone: 617.492.8400 
E-mail: info@brunercott.com 
 
Robert Bishop, Chairman 
Dalton Conservation Commission  
426 Main Street  
Dalton, MA 01226 
Phone: 413.684.6111 ext. 11 
E-mail: Rwbishop52@gmail.com  
 
Leo Roy, Commissioner  
Department of Conservation & Recreation  
251 Causeway Street  
Boston, MA 02114 
Phone: 617.626.1250 
E-mail: mass.parks@state.ma.us 
 
Paul Jahnige, Director  
Greenways & Trails Program  
Department of Conservation & Recreation  
136 Damon Road  
Northampton, MA 01060 
Phone: 413.586.8706 ext. 20 
E-mail: paul.jahnige@state.ma.us 
 
Jonathan Yeo, Director  
Division of Water Supply Protection  
Department of Conservation & Recreation  
251 Causeway Street  
Boston, MA 02114 
Phone: 617.626.4987 
E-mail: jonathan.yeo@state.ma.us 
 
Michael Gorski, Regional Director  
Western Regional Office  
Department of Environmental Protection  
State House West - 4th Floor, 436 Dwight Street  
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I. INTRODUCTION 

 

A. PURPOSE 

 

The Byron Weston Dam No. 2 is an existing dam located on the East Branch of the Housatonic 

River in Dalton, MA.  The dam and the adjacent mill structure on the right bank are owned by 

Crane and Co. (Crane). Crane has been granted a Small Hydroelectric Power Project Exemption 

from the Federal Energy Regulatory Commission (FERC, FERC No. 13583-001) and now 

intends to proceed with the construction of the project.   

 

As required under Article 18 of the terms of the exemption, this Run-of-River Operation 

Maintenance and Monitoring Plan (ROR Operations Plan) provides information regarding a plan 

for maintaining and monitoring run-of-river operation at the project.  This plan was developed in 

order to comply with the Terms and Conditions of the exemption provided by the Massachusetts 

Division of Fisheries and Wildlife (Massachusetts DFW), the U.S. Department of Interior 

(Interior) Section and the Massachusetts Department of Environmental Protection 

(Massachusetts DEP) Water Quality Certification (WQC).   

 

This Run-of River (ROR) Operation Maintenance and Monitoring Plan has been prepared by 

GZA GeoEnvironmental, Inc. on behalf of the Owner and exemptee, Crane & Co. (Crane).  

Crane has reviewed the plan with respect to its more than 100 year history of owning and 

operating the Byron Weston Dam No. 2.  Crane has historically operated the dam in run-of-river 

mode.   

 

B. SITE DESCRIPTION 

 

The Byron Weston Project will use the water power potential of the existing 30- foot-high, 90-

foot-long, stone-masonry Byron Weston Dam No. 2.  The dam structure includes  a 23- foot-

high, 75-foot-long spillway which comprises the majority of the dam. The dam creates a 0.94-

acre impoundment with a normal water surface elevation of 1,116.7 feet North Atlantic Vertical 

Datum (NAVD 1988). In addition to the dam and impoundment, the project includes an existing 

intake structure equipped with existing trashracks and an existing headgate. The water passes 

through the headgate to an existing 50-foot-long, 9.5-foot-wide headrace canal. The headrace 

canal will convey flow to a new 15-foot-long, 4.4-foot-diameter penstock leading to a new 250- 

kilowatt turbine-generating unit within the existing Byron Weston Defiance Mill building. Water 

will then be discharged into the East Branch of the Housatonic River through a new draft tube 

within the existing tailrace approximately 35 feet downstream of the dam. The bypass reach 

created by the hydropower project is approximately 35 feet long and is configured such that it 

discharges backwater to the toe of the spillway.   

 

An aerial photo showing the dam site and impoundment is presented as Figure 1. 
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II. OPERATING AND MONITORING REQUIREMENTS 

 

A ROR Operations Plan is required under Condition 4 of the Massachusetts DFW and US Dept. 

of the Interior Terms and Conditions and Condition 17 of the Massachusetts DEP WQC.  The 

conditions require that the plan include a description of the mechanisms and structures that will 

be used, the level of manual and automatic operation, the methods to be used for recording data 

on run-of-river operation, an implementation schedule, and a plan for maintaining the data for 

inspection by Interior, Massachusetts DFW, Massachusetts DEP and FERC. 

 

III. AVAILABLE FLOWS AND TURBINE CHARACTERISTICS 

 

Crane has established operating procedures for the project based upon the records of flows 

typically available at the site and based upon the operating parameters of the equipment to be 

installed.   

 

A. AVAILABLE FLOWS 
 

A flow duration curve has been developed for flows into the Byron Weston No. 2 Dam based 

upon data available from the USGS gauging station No. 01197000 in Coltsville, Massachusetts 

on the East Branch Housatonic River (see Figure 2). The available period of record utilized for 

developing the curve is March 8, 1936 through March 3, 2010. The gauge is located downstream 

of the Byron Weston No. 2 Dam; therefore, a drainage basin ratio was applied to the flows 

measured at the gauge to estimate the flows at the dam. The gauge has a drainage area of 57.6 

square miles and the dam has a drainage area of 53.1 square miles; therefore, the ratio applied 

was 0.92.  
 

B. TURBINE CHARACTERISTICS 
 

Crane has procured a vertically oriented double regulated Kaplan turbine manufactured by 

Canadian Hydro Components Ltd. for installation at the project site.  An efficiency curve for the 

turbine is included as Figure 3.  Turbine flow characteristics are as follows: 

 

 Minimum Flow:     20 cfs 

 Rated Flow:    133 cfs 

 Maximum Flow:  170 cfs 

 

The minimum flow of 20 cfs and the maximum flow of 170 cfs are available approximately 90 

percent, and 15 percent of an average year, respectively.   
 

 

IV. STRUCTURES AND MECHANISIMS FOR CONTROLLING FLOWS 

 

The Byron Weston No. 2 dam has an approximately 75 foot long spillway with a fixed crest at 

El. 1116.7 ft.  With the exception of flow through the hydropower intake and then through either 

the low-level outlet or the hydropower project, there are no means for flows to bypass the 

spillway.  A new 12-inch low-level outlet pipe will be constructed off of the hydropower 
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penstock during project construction to provide for a means of dewatering the headrace canal 

and/or discharging flow from the impoundment in the event that the turbine is off-line.   

 

Project flow control will be provided automatically through a Programmable Logic Controller 

(PLC) unit connected to a water level sensor within the impoundment (just upstream of the 

trashrack).  The turbine wicket gates will be adjusted automatically based on a signal sent from 

the impoundment water level (pressure) sensor to the controller.  If the controller senses a 

decrease in the impoundment level, the wicket gates will be closed to reduce flow to the turbine 

and stabilize the impoundment level.  If the controller senses an increase in the impoundment 

level, the wicket gates will be opened to permit increased flow to be passed through the turbine.  

Wicket gate physical actuation and adjustment will be hydraulic with pressure provided by a 

hydraulic power unit (HPU) inside the powerhouse and linked to the PLC.  The normal pool / 

stable level of the impoundment will be set to maintain a normal pool / stable level at the 

spillway crest elevation of 1116.7 feet.   

 

Manual flow control for the purpose of dewatering the project is available via the timber slide 

gate at the headworks and via stop log slots for timber stop logs on the exterior of the tailrace 

discharge portal arch. 

 

V. OPERATIONS METHODS 

 

The Byron Weston Hydroelectric Project will be operated automatically.  Although staff will 

periodically inspect the project and will be on-site elsewhere within the mill during normal 

business hours, no personnel will be staffed at the project.  Operations will be performed 

automatically by the PLC.  The system will be configured so that the PLC will be capable of 

sending and receiving signals from a remote mounted plant control via Ethernet connection.  

Crane staff will monitor the system remotely utilizing this system.  The system will be 

programmed to shut the project down (i.e. close the wicket gates and route all flow over the 

spillway) in the event of a power outage, generator fault, or other incident that takes the system 

off-line.  A battery backup is provided for operations capacity in the event of loss of external 

power.  Note that the system can be manually overridden in the event of equipment failure or 

other need.   

 

VI. OPERATIONS PLAN / RULES 

 

The Byron Weston No. 2 Hydroelectric Project will be operated as an instantaneous run-of-the 

river project. Total flow rate into and out of the impoundment will not be altered by the proposed 

hydropower project or its operation.  Flow out of the impoundment will continue to be equivalent 

to flow into the impoundment.   The water will be returned to the river immediately downstream 

of Byron Weston Dam No. 2.  Therefore, there is no significant bypass reach.   

 

The project has not been designed to operate as a peaking facility. That is, the flow into and out 

of the impoundment will not be altered to optimize hydroelectric generation and the 

impoundment will not be cycled.  
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Operations will be performed in accordance with Table 1.  As described in Section IV, the PLC 

will signal the turbine to close the wicket gates, maintain the gate position or open the gates in 

order to maintain the impoundment level.   
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WSEL AT BYRON 

WESTON NO. 2 

DAM 

TOTAL RIVER 

FLOW 

FLOW OVER 

BYRON 

WESTON NO. 2 

DAM 

FLOW 

THROUGH 

TURBINE OPERATION REMARK 

(FT) (CFS) (CFS) (CFS)     

NO GENERATION 

1116.7 --> 

1116.90 0 --> 20 0 --> 20 0 

NO TURBINE FLOW 

WICKET GATES CLOSED 

ALL RIVER FLOWS FROM O CFS 

TO 20 CFS FLOW OVER DAM 

RAMP UP – Start Up at Headwater Elevation 1116.90 

1116.75 20 --> 170 0 20 --> 170 

WICKET GATES ADJUST TO 

MAINTAIN WSEL JUST ABOVE 

SPILLWAY CREST 

ALL RIVER FLOWS THROUGH 

TURBINE 

LEVEL GENERATION 

1116.7 --> H MAX 170 --> Q MAX Q MAX - 170 170 WICKET GATES FULLY OPEN 

170 CFS TO TURBINE 

ALL EXCESS FLOWS OVER DAM 

RAMP DOWN  

1116.75 170 --> 20 0 20 --> 170 

WICKET GATES ADJUST TO 

MAINTAIN WSEL JUST ABOVE 

SPILLWAY CREST 

ALL RIVER FLOWS THROUGH 

TURBINE 

GENERATION ENDS – Shut down at Headwater Elevation 1116.70 

1116.90  --> 

1116.7 20 --> 0 20 --> 0 0 

NO TURBINE FLOW 

WICKET GATES CLOSED 

ALL RIVER FLOWS FROM O CFS 

TO 20 CFS FLOW OVER DAM 

 
Table 1 Operations Plan 
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VII. DRAWDOWN 

 

The Byron Weston No. 2 Hydroelectric Project will operate in ROR mode year round.  

Drawdown of the impoundment below the spillway elevation of 1116.7 ft would occur only 

under extraordinary circumstances such as a dam safety emergency, for unusual extensive dam 

repair activities, or for temporary bypassing of flow around to the spillway to allow for 

inspection of the spillway “in the dry”.   

 

Extensive dam repair activities are not currently envisioned.  Mass DFW, Interior, Mass DEP 

and FERC will all be notified in advance of any planned extensive repair activities requiring 

drawdown. 

 

Maintenance and repairs to the hydropower plan will not require dewatering of the impoundment 

under most circumstances because the headrace can be isolated from the impoundment by 

closing the timber slide gate headgate.  Likewise, the draft tube can be isolated from the tailrace 

by means of timber stop logs at the discharge portal arch.   

 

Any temporary drawdown for the purpose of dry spillway inspection would typically be 

performed for less than one hour and would be expected to occur approximately one time per 

year.  Any temporary drawdown would be made to a level not greater (deeper) than six inches 

below the spillway crest (i.e. elevation 1116.2 ft).  Following a drawdown, a refill procedure 

shall be implemented wherein approximately 90 percent of flow (or the maximum discharge 

capacity of the low-level outlet) shall be bypassed to maintain downstream flows while the 

impoundment is refilled by the remaining inflow.  This procedure shall be maintained until flow 

begins spilling over the spillway, at which time standard ROR operations shall resume.  

 

VIII. METHODS FOR DATA RECORDING 

 

Crane will program the PLC to continuously monitor the water level in the impoundment.  The 

PLC will be programmed to digitally record the impoundment level to the PLC every hour.   

Approximately once per year (but more frequently if deemed necessary) Crane will transfer data 

and store it on a designated computer to allow for maintenance of historical water level readings.   

 

IX. IMPLEMENTATION SCHEDULE 

 

The equipment to be utilized in implementing the ROR plan (i.e. the impoundment water level 

sensor and the PLC) will be installed commensurately with turbine/ generator set.  Crane 

currently envisions that this will be performed during 2013.  The project will not be operated 

until the PLC and water level sensor have been installed and programmed for ROR operation.  

Proper ROR operations will be tested and verified during project commissioning.   

 

X. PLAN FOR MAINTAINING DATA AVAILABILITY 

 

Crane will maintain water levels available for inspection by Mass DFW, Interior, Mass DEP and 

FERC.  Records will be maintained by the Engineering Department of Crane’s Currency 
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Division.  Requests for data review should be made through Crane’s Director of Environmental 

Engineering at the following address: 

 

Crane & Co. 

30 South Street .   

 Dalton, MA 01226 

 

 

 

 

  

 

J:\19,000-20,999\19349\19349-50.KDE\Operations Plan\Byron Weston Hydropower Project 
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FIGURE 2 FLOW DURATION CURVE
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FIGURE 2 FLOW DURATION CURVE
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FIGURE 3 TURBINE EFFICIENCY CURVE

Notes:
ࢉ ࢙

Ǥૡ
����ൌ �࢙ࢌࢉ

3.76 cms = 133 cfs
4.8 cms = 170 cfs
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APPENDIX A - LIMITATIONS

1. This Report has been prepared for the exclusive use of Crane & Company (Crane) for
specific application to Crane’s Byron Weston Hydroelectric Project, in accordance with
generally accepted engineering practices. No other warranty, express or implied, is made

2. In preparing this report, GZA has relied on the existing hydrologic and hydraulic
computer simulation software and other information provided by others. Although there
may have been some degree of overlap in the information provided by various sources,
GZA did not attempt to independently verify the accuracy or completeness of all
information reviewed or received during the course of the study.

3. In the event that any site development or other changes are planned in the sediment and
erosion control plan shall not be considered valid unless the changes are reviewed and
recommendations of this Report modified or verified by GZA.

4. It is recommended that GZA be retained to provide further engineering and construction
services during construction and/or implementation of sediment and water control measures
recommended in this report. This is to allow GZA to observe compliance with the concepts
and recommendations contained herein, and to allow the development of design changes in
the event that conditions differ from those anticipated.

5. In preparing this report, GZA has relied upon topographic survey data prepared by others.
GZA did not independently verify the accuracy of that data.





TABLE 1: BYRON WESTON POND LEVEL 2013

Byron Weston Hydroelectric Project

Dalton, Massachusetts

File No. 19349.81

Page 1 of 23

12/28/2016

DateTime Pond Level Kilowatts

10/29/13 8:01:11 PM 1116.43 35

10/30/13 4:47:18 AM 1116.33 31

10/30/13 1:33:26 PM 1116.31 27

10/31/13 3:51:49 PM 1116.52 32

11/1/13 12:37:56 AM 1116.45 57

11/1/13 9:24:04 AM 1116.45 78

11/1/13 6:10:11 PM 1116.46 104

11/2/13 2:56:19 AM 1116.46 80

11/2/13 11:42:26 AM 1116.48 63

11/2/13 8:28:34 PM 1116.31 52

11/4/13 3:19:12 PM 1116.35 48

11/5/13 12:05:19 AM 1116.36 31

11/7/13 1:28:12 PM 1116.51 73

11/7/13 10:14:20 PM 1116.46 80

11/8/13 3:46:35 PM 1116.49 64

11/9/13 12:32:43 AM 1116.42 49

11/9/13 9:18:50 AM 1116.37 35

11/11/13 1:55:36 PM 1116.35 25

11/11/13 10:41:43 PM 1116.44 37

11/12/13 7:27:51 AM 1116.49 31

11/12/13 4:13:58 PM 1116.47 26

11/13/13 1:00:06 AM 1116.42 26

11/13/13 9:46:14 AM 1116.42 26

11/13/13 6:32:21 PM 1116.49 17

11/14/13 3:18:29 AM 1116.42 18

11/14/13 12:04:36 PM 1116.49 14

11/14/13 8:50:44 PM 1116.37 16

11/18/13 12:31:59 PM 1116.48 71

11/18/13 9:18:07 PM 1116.36 50

11/19/13 6:04:15 AM 1116.50 40

11/19/13 2:50:22 PM 1116.43 26

11/20/13 8:22:37 AM 1116.46 42

11/27/13 6:59:01 AM 1116.55 140

11/27/13 3:45:09 PM 1117.40 74

12/3/13 12:03:10 PM 1116.49 72

12/3/13 8:49:17 PM 1116.35 60

12/4/13 5:35:25 AM 1116.47 55

12/4/13 2:21:32 PM 1116.33 46

12/4/13 11:07:40 PM 1116.30 45

12/5/13 7:53:48 AM 1116.33 42

12/5/13 4:39:55 PM 1116.47 42
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TABLE 1: BYRON WESTON POND LEVEL 2013

Byron Weston Hydroelectric Project

Dalton, Massachusetts

File No. 19349.81

Page 2 of 23

12/28/2016

DateTime Pond Level Kilowatts

12/6/13 1:26:03 AM 1116.42 57

12/6/13 10:12:10 AM 1116.45 64

12/11/13 12:57:56 PM 1116.47 60

12/11/13 9:44:04 PM 1116.44 38

12/12/13 6:30:11 AM 1116.30 57

12/12/13 3:16:19 PM 1116.40 64

12/13/13 12:02:26 AM 1116.47 42

12/13/13 8:48:34 AM 1116.32 44

12/13/13 5:34:42 PM 1116.32 52

12/14/13 2:20:49 AM 1116.35 44

12/14/13 11:06:57 AM 1116.49 43

12/14/13 7:53:04 PM 1116.42 25

12/15/13 4:39:12 AM 1116.47 18

12/15/13 1:25:19 PM 1116.49 36

12/15/13 10:11:27 PM 1116.40 39

12/16/13 6:57:35 AM 1116.40 38

12/16/13 3:43:42 PM 1116.44 41

12/17/13 12:29:50 AM 1116.40 34

12/17/13 9:15:57 AM 1116.47 25

12/17/13 6:02:05 PM 1116.35 40

12/18/13 2:48:12 AM 1116.40 38

12/18/13 11:34:20 AM 1116.42 39

12/18/13 8:20:28 PM 1116.30 35

12/19/13 5:06:35 AM 1116.42 32

12/19/13 1:52:43 PM 1116.49 33

12/19/13 10:38:50 PM 1116.40 33

12/20/13 7:24:58 AM 1116.32 32

12/20/13 4:11:05 PM 1116.42 33

12/21/13 12:57:13 AM 1116.42 42

12/21/13 9:43:21 AM 1116.42 52

12/21/13 6:29:28 PM 1116.49 81

12/22/13 3:15:36 AM 1116.52 94

12/23/13 2:20:06 PM 1117.74 91

12/23/13 11:06:14 PM 1117.73 79

12/24/13 7:52:21 AM 1117.51 84

12/24/13 4:38:29 PM 1117.36 85

12/25/13 1:24:36 AM 1117.12 83

12/25/13 10:10:44 AM 1116.86 90

12/25/13 6:56:51 PM 1117.00 90

12/26/13 3:42:59 AM 1116.83 93
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TABLE 2: BYRON WESTON POND LEVEL 2014

Byron Weston Hydroelectric Project

Dalton, Massachusetts

File No. 19349.81

Page 3 of 23

12/28/2016

DateTime Pond Level Kilowatts
1/10/14 12:00:17 PM 1116.53 74
1/10/14 8:46:24 PM 1116.32 93
1/11/14 5:32:32 AM 1116.46 97
1/11/14 2:18:39 PM 1116.99 102
1/11/14 11:04:47 PM 1117.88 90
1/12/14 7:50:55 AM 1118.17 47
1/12/14 4:37:02 PM 1117.82 54
1/13/14 1:23:10 AM 1117.48 63
1/13/14 10:09:17 AM 1117.19 100
1/13/14 6:55:25 PM 1117.09 110
1/14/14 3:41:32 AM 1117.00 108
1/14/14 12:27:40 PM 1117.00 107
1/14/14 9:13:48 PM 1117.50 85
1/15/14 5:59:55 AM 1117.45 79
1/15/14 2:46:03 PM 1117.33 97
1/15/14 11:32:10 PM 1117.24 102
1/16/14 8:18:18 AM 1117.12 100
1/16/14 5:04:25 PM 1117.02 100
1/17/14 1:50:33 AM 1116.95 104
1/17/14 10:36:41 AM 1116.90 103
1/17/14 7:22:48 PM 1116.85 107
1/18/14 4:08:56 AM 1116.78 104
1/18/14 12:55:03 PM 1116.76 107
1/18/14 9:41:11 PM 1116.71 107
1/19/14 6:27:18 AM 1116.66 107
1/19/14 3:13:26 PM 1116.66 110
1/19/14 11:59:34 PM 1116.64 110
1/20/14 8:45:41 AM 1116.61 110
1/20/14 5:31:49 PM 1116.59 108
1/21/14 2:17:56 AM 1116.33 102
1/21/14 11:04:04 AM 1116.49 107
1/21/14 7:50:11 PM 1116.33 106
1/22/14 4:36:19 AM 1116.40 91
1/22/14 1:22:26 PM 1116.47 99
1/22/14 10:08:34 PM 1116.35 80
1/23/14 6:54:42 AM 1116.47 60
1/23/14 3:40:49 PM 1116.29 88
1/24/14 12:26:57 AM 1116.33 61
1/24/14 9:13:04 AM 1116.33 35
1/24/14 5:59:12 PM 1116.36 63
1/25/14 2:45:19 AM 1116.48 48
1/25/14 11:31:27 AM 1116.48 56
1/25/14 8:17:35 PM 1116.43 59
1/26/14 5:03:42 AM 1116.36 58
1/26/14 1:49:50 PM 1116.38 56
1/26/14 10:35:57 PM 1116.39 57
1/27/14 7:22:05 AM 1116.32 61
1/27/14 4:08:12 PM 1116.37 65

J:\19,000-20,999\19349\19349-81.DJS\Appendices\Appendix C - Flows\Reference Documents\Crane 

BW Hydro Pond Level.xlsx - 2014



TABLE 2: BYRON WESTON POND LEVEL 2014

Byron Weston Hydroelectric Project

Dalton, Massachusetts

File No. 19349.81

Page 4 of 23

12/28/2016

DateTime Pond Level Kilowatts
1/28/14 12:54:20 AM 1116.46 53
1/28/14 9:40:28 AM 1116.49 34
1/28/14 6:26:35 PM 1116.30 52
1/29/14 3:12:43 AM 1116.34 44
1/29/14 11:58:50 AM 1116.30 39
1/29/14 8:44:58 PM 1116.34 42
1/30/14 5:31:05 AM 1116.39 36
1/30/14 2:17:13 PM 1116.22 33
1/30/14 11:03:21 PM 1116.28 32
1/31/14 7:49:28 AM 1116.39 34
1/31/14 4:35:36 PM 1116.57 37
2/1/14 1:21:43 AM 1116.46 35
2/1/14 10:07:51 AM 1116.42 35
2/1/14 6:53:58 PM 1116.47 38
2/2/14 3:40:06 AM 1116.38 37
2/2/14 12:26:14 PM 1116.46 36
2/2/14 9:12:21 PM 1116.32 49
2/3/14 5:58:29 AM 1116.39 49
2/3/14 2:44:36 PM 1116.62 42
2/3/14 11:30:44 PM 1116.58 41
2/4/14 8:16:51 AM 1116.50 41
2/4/14 5:02:59 PM 1116.48 39
2/5/14 1:49:06 AM 1116.40 38
2/5/14 10:35:14 AM 1116.53 38
2/5/14 7:21:22 PM 1116.48 44
2/6/14 4:07:29 AM 1116.48 46
2/6/14 12:53:37 PM 1116.37 40
2/6/14 9:39:44 PM 1116.30 39
2/21/14 12:24:47 PM 1116.68 38
2/21/14 9:10:55 PM 1116.82 40
2/22/14 5:57:02 AM 1116.85 37
2/22/14 2:43:10 PM 1116.90 41
2/22/14 11:29:17 PM 1116.90 40
2/23/14 8:15:25 AM 1116.90 38
2/23/14 5:01:32 PM 1116.90 41
2/24/14 1:47:40 AM 1116.87 40
2/24/14 10:33:48 AM 1116.34 98
2/24/14 7:19:55 PM 1116.37 83
2/25/14 4:06:03 AM 1116.49 78
2/25/14 12:52:10 PM 1116.40 95
2/25/14 9:38:18 PM 1116.31 68
2/26/14 6:24:25 AM 1116.35 49
2/26/14 3:10:33 PM 1116.28 79
2/26/14 11:56:41 PM 1116.31 44
2/27/14 5:28:56 PM 1116.67 41
2/28/14 2:15:03 AM 1116.55 38
3/12/14 1:23:21 PM 1116.67 42
3/12/14 10:09:28 PM 1116.88 42

J:\19,000-20,999\19349\19349-81.DJS\Appendices\Appendix C - Flows\Reference Documents\Crane 

BW Hydro Pond Level.xlsx - 2014



TABLE 2: BYRON WESTON POND LEVEL 2014

Byron Weston Hydroelectric Project

Dalton, Massachusetts

File No. 19349.81

Page 5 of 23

12/28/2016

DateTime Pond Level Kilowatts
3/13/14 6:55:36 AM 1116.81 41
3/13/14 3:41:43 PM 1116.85 39
3/14/14 12:27:51 AM 1116.71 41
3/14/14 9:13:58 AM 1116.81 40
3/14/14 6:00:06 PM 1116.83 40
3/15/14 2:46:14 AM 1116.73 39
3/15/14 11:32:21 AM 1116.69 40
3/15/14 8:18:29 PM 1116.71 42
3/16/14 5:04:36 AM 1116.66 42
3/16/14 1:50:44 PM 1116.73 42
3/16/14 10:36:51 PM 1116.64 42
3/17/14 7:22:59 AM 1116.42 46
3/17/14 4:09:06 PM 1116.30 63
3/18/14 12:55:14 AM 1116.28 43
3/19/14 11:59:44 AM 1116.49 54
3/19/14 8:45:52 PM 1116.21 40
3/20/14 5:31:59 AM 1116.49 93
3/20/14 2:18:07 PM 1116.47 113
3/20/14 11:04:15 PM 1116.52 91
3/21/14 7:50:22 AM 1116.30 90
3/21/14 4:36:30 PM 1116.28 89
3/22/14 1:22:37 AM 1116.29 96
3/22/14 10:08:45 AM 1116.49 88
3/22/14 6:54:52 PM 1116.46 103
3/23/14 3:41:00 AM 1116.46 102
3/23/14 12:27:08 PM 1116.44 93
3/23/14 9:13:15 PM 1116.29 90
3/24/14 5:59:23 AM 1116.34 63
3/24/14 2:45:30 PM 1116.27 85
3/24/14 11:31:38 PM 1116.34 76
3/25/14 8:17:45 AM 1116.37 35
3/25/14 5:03:53 PM 1116.33 61
3/26/14 1:50:01 AM 1116.47 56
3/26/14 10:36:08 AM 1116.31 50
3/26/14 7:22:16 PM 1116.35 45
3/27/14 12:54:31 PM 1116.43 88
3/27/14 9:40:38 PM 1116.47 52
3/28/14 6:26:46 AM 1116.47 45
3/28/14 3:12:54 PM 1116.52 106
3/28/14 11:59:01 PM 1116.90 105
3/29/14 8:45:09 AM 1116.93 103
3/29/14 5:31:16 PM 1117.36 96
3/30/14 2:17:24 AM 1117.97 82
3/30/14 11:03:31 AM 1118.49 44
4/1/14 3:40:17 PM 1117.66 26
4/2/14 12:26:24 AM 1117.68 22
4/2/14 9:12:32 AM 1117.47 27
4/2/14 5:58:39 PM 1117.63 28
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TABLE 2: BYRON WESTON POND LEVEL 2014

Byron Weston Hydroelectric Project

Dalton, Massachusetts

File No. 19349.81

Page 6 of 23

12/28/2016

DateTime Pond Level Kilowatts
4/3/14 2:44:47 AM 1117.65 27
4/3/14 11:30:55 AM 1117.51 26
4/3/14 8:17:02 PM 1117.67 23
4/4/14 5:03:10 AM 1117.60 25
4/4/14 1:49:17 PM 1117.53 27
4/4/14 10:35:25 PM 1117.53 28
4/5/14 7:21:32 AM 1117.53 30
7/18/14 7:13:37 PM 1116.70 53
7/19/14 3:59:44 AM 1116.55 54
12/9/14 5:07:18 PM 1117.86 115
12/11/14 9:44:04 PM 1117.14 220
12/12/14 6:30:11 AM 1116.97 203
12/15/14 1:25:19 PM 1116.35 224
12/16/14 6:57:35 AM 1116.81 16
12/20/14 4:11:05 PM 1117.07 39
12/21/14 12:57:13 AM 1116.97 38
12/21/14 9:43:21 AM 1116.95 39
12/21/14 6:29:28 PM 1116.92 41
12/22/14 3:15:36 AM 1116.92 39
12/23/14 2:20:06 PM 1116.50 214
12/23/14 11:06:14 PM 1116.50 236
12/24/14 7:52:21 AM 1116.69 233
12/24/14 4:38:29 PM 1116.85 217
12/25/14 1:24:36 AM 1117.21 223
12/25/14 10:10:44 AM 1117.86 163
12/30/14 12:56:30 PM 1117.21 38
12/30/14 9:42:37 PM 1117.07 38
12/31/14 6:28:45 AM 1116.97 38
12/31/14 3:14:52 PM 1117.11 38
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TABLE 3: BYRON WESTON POND LEVEL 2015

Byron Weston Hydroelectric Project

Dalton, Massachusetts

File No. 19349.81

Page 7 of 23

12/28/2016

DateTime Pond Level Kilowatts
1/1/15 8:47:08 AM 1116.87 38
1/1/15 5:33:15 PM 1116.91 40
1/2/15 2:19:23 AM 1116.87 38
1/2/15 11:05:30 AM 1116.51 160
1/2/15 7:51:38 PM 1116.32 156
1/3/15 4:37:45 AM 1116.44 148
1/3/15 1:23:53 PM 1116.49 145
1/4/15 3:42:16 PM 1117.07 38
1/5/15 12:28:23 AM 1117.33 38
1/5/15 9:14:31 AM 1117.22 148
1/5/15 6:00:38 PM 1116.76 231
1/6/15 2:46:46 AM 1116.62 229
1/6/15 8:19:01 PM 1117.05 38
1/7/15 5:05:09 AM 1116.95 39
1/7/15 1:51:16 PM 1116.38 187
1/8/15 7:23:31 AM 1116.77 158
1/8/15 4:09:39 PM 1116.36 154
1/9/15 12:55:46 AM 1116.36 142
1/15/15 2:46:03 PM 1116.47 98
1/21/15 7:50:11 PM 1116.34 189
1/23/15 6:54:42 AM 1116.78 84
1/25/15 2:45:19 AM 1116.68 71
1/26/15 1:49:50 PM 1116.65 69
1/31/15 4:35:36 PM 1116.50 73
2/1/15 1:21:43 AM 1116.59 72
2/1/15 10:07:51 AM 1116.36 68
2/1/15 6:53:58 PM 1116.34 74
2/2/15 3:40:06 AM 1116.29 66
3/21/15 7:50:22 AM 1116.54 56
3/21/15 4:36:30 PM 1116.49 51
3/22/15 1:22:37 AM 1116.47 53
3/22/15 10:08:45 AM 1116.48 55
3/22/15 6:54:52 PM 1116.46 49
4/8/15 2:16:41 PM 1116.87 233
4/8/15 11:02:48 PM 1116.85 229
4/9/15 7:48:56 AM 1116.73 234
4/9/15 4:35:03 PM 1116.63 232
4/10/15 1:21:11 AM 1116.56 232
4/10/15 10:07:18 AM 1116.94 231
4/10/15 6:53:26 PM 1117.26 226
4/11/15 3:39:34 AM 1117.46 212
4/11/15 12:25:41 PM 1117.47 177
4/12/15 2:44:04 PM 1117.25 211
4/12/15 11:30:11 PM 1117.50 198
4/13/15 8:16:19 AM 1117.39 187
4/13/15 5:02:26 PM 1117.47 181
4/14/15 10:34:42 AM 1117.81 193
4/15/15 12:53:04 PM 1117.53 202

J:\19,000-20,999\19349\19349-81.DJS\Appendices\Appendix C - Flows\Reference Documents\Crane 

BW Hydro Pond Level.xlsx - 2015



TABLE 3: BYRON WESTON POND LEVEL 2015

Byron Weston Hydroelectric Project

Dalton, Massachusetts

File No. 19349.81

Page 8 of 23

12/28/2016

DateTime Pond Level Kilowatts
4/15/15 9:39:12 PM 1117.49 195
4/16/15 6:25:19 AM 1117.41 185
4/16/15 3:11:27 PM 1117.22 217
4/16/15 11:57:35 PM 1117.21 209
4/17/15 8:43:42 AM 1117.26 201
4/17/15 5:29:50 PM 1117.36 190
4/20/15 3:38:50 PM 1116.87 216
4/21/15 12:24:58 AM 1116.99 208
4/21/15 9:11:05 AM 1117.41 215
4/21/15 5:57:13 PM 1117.40 189
4/22/15 2:43:21 AM 1117.28 178
4/22/15 11:29:28 AM 1117.08 209
4/22/15 8:15:36 PM 1117.04 210
4/23/15 5:01:43 AM 1117.26 199
4/23/15 1:47:51 PM 1117.14 210
4/23/15 10:33:58 PM 1117.00 201
4/24/15 7:20:06 AM 1116.83 224
4/24/15 4:06:14 PM 1116.62 216
4/25/15 12:52:21 AM 1116.42 210
4/25/15 9:38:29 AM 1116.39 212
4/25/15 6:24:36 PM 1116.42 196
4/26/15 3:10:44 AM 1116.49 183
4/26/15 11:56:51 AM 1116.35 175
4/26/15 8:42:59 PM 1116.46 165
4/27/15 5:29:06 AM 1116.39 160
4/27/15 2:15:14 PM 1116.48 155
4/27/15 11:01:22 PM 1116.35 147
4/28/15 7:47:29 AM 1116.45 140
4/28/15 4:33:37 PM 1116.47 132
4/29/15 1:19:44 AM 1116.33 102
4/29/15 10:05:52 AM 1116.43 93
4/29/15 6:51:59 PM 1116.41 98
4/30/15 3:38:07 AM 1116.34 85
5/5/15 3:10:01 PM 1116.32 48
5/5/15 11:56:08 PM 1116.34 44
5/6/15 8:42:16 AM 1116.34 38
5/6/15 5:28:23 PM 1116.41 33
5/7/15 2:14:31 AM 1116.41 33
5/7/15 11:00:38 AM 1116.32 29
5/7/15 7:46:46 PM 1116.32 27
5/8/15 4:32:54 AM 1116.32 20
5/8/15 1:19:01 PM 1116.41 19
5/8/15 10:05:09 PM 1116.44 21
5/9/15 6:51:16 AM 1116.25 21
5/29/15 9:08:12 AM 1116.42 41
5/29/15 5:54:20 PM 1116.36 24
6/1/15 4:03:21 PM 1116.47 122
6/2/15 12:49:28 AM 1117.19 192
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TABLE 3: BYRON WESTON POND LEVEL 2015

Byron Weston Hydroelectric Project

Dalton, Massachusetts

File No. 19349.81

Page 9 of 23

12/28/2016

DateTime Pond Level Kilowatts
6/2/15 9:35:36 AM 1117.25 202
6/2/15 6:21:43 PM 1117.00 194
6/3/15 3:07:51 AM 1116.66 189
6/3/15 11:53:58 AM 1116.31 183
6/3/15 8:40:06 PM 1116.33 127
6/4/15 5:26:14 AM 1116.35 100
6/4/15 2:12:21 PM 1116.40 89
6/4/15 10:58:29 PM 1116.31 79
6/5/15 7:44:36 AM 1116.31 57
6/5/15 4:30:44 PM 1116.31 50
6/6/15 1:16:51 AM 1116.33 48
6/6/15 10:02:59 AM 1116.50 65
6/6/15 6:49:06 PM 1116.31 59
6/7/15 3:35:14 AM 1116.33 47
6/7/15 12:21:22 PM 1116.40 42
6/7/15 9:07:29 PM 1116.40 31
6/8/15 5:53:37 AM 1116.40 23
6/8/15 2:39:44 PM 1116.43 17
6/8/15 11:25:52 PM 1116.50 106
6/9/15 8:11:59 AM 1116.46 119
6/9/15 4:58:07 PM 1116.48 126
6/10/15 1:44:15 AM 1116.46 138
6/10/15 10:30:22 AM 1116.36 125
6/10/15 7:16:30 PM 1116.31 107
6/11/15 4:02:37 AM 1116.34 82
6/11/15 12:48:45 PM 1116.36 69
6/12/15 3:07:08 PM 1116.41 31
6/15/15 1:16:08 PM 1116.91 215
6/15/15 10:02:16 PM 1116.98 196
6/16/15 6:48:23 AM 1116.82 188
6/16/15 3:34:31 PM 1116.58 219
6/17/15 12:20:38 AM 1116.39 209
6/17/15 9:06:46 AM 1116.32 181
6/17/15 5:52:54 PM 1116.32 152
6/18/15 2:39:01 AM 1116.32 126
6/18/15 11:25:09 AM 1116.32 109
6/18/15 8:11:16 PM 1116.36 95
6/19/15 1:43:31 PM 1116.40 72
6/21/15 9:34:09 AM 1116.66 221
6/22/15 11:52:32 AM 1117.09 219
6/22/15 8:38:39 PM 1116.75 222
6/23/15 5:24:47 AM 1116.29 215
6/24/15 4:29:17 PM 1116.30 133
6/25/15 1:15:25 AM 1116.30 110
6/25/15 10:01:32 AM 1116.44 97
6/25/15 6:47:40 PM 1116.39 81
6/26/15 3:33:48 AM 1116.32 57
6/26/15 12:19:55 PM 1116.32 56
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6/29/15 10:28:56 AM 1116.27 225
6/29/15 7:15:03 PM 1116.30 204
6/30/15 4:01:11 AM 1116.39 181
6/30/15 12:47:18 PM 1116.34 156
6/30/15 9:33:26 PM 1116.30 140
7/1/15 6:19:34 AM 1116.46 145
7/2/15 8:37:56 AM 1117.36 219
7/2/15 5:24:04 PM 1117.09 214
7/3/15 2:10:11 AM 1116.82 211
7/3/15 10:56:19 AM 1116.86 143
7/4/15 4:28:34 AM 1116.30 179
7/4/15 1:14:42 PM 1116.43 165
7/4/15 10:00:49 PM 1116.43 170
7/5/15 6:46:57 AM 1116.40 159
7/5/15 3:33:04 PM 1116.35 147
7/6/15 12:19:12 AM 1116.40 133
7/6/15 9:05:19 AM 1116.43 122
7/6/15 5:51:27 PM 1116.31 91
7/7/15 11:23:42 AM 1116.55 64
7/7/15 8:09:50 PM 1116.48 95
7/8/15 4:55:57 AM 1116.39 94
7/9/15 4:00:28 PM 1116.31 79
7/10/15 9:32:43 AM 1117.71 210
7/10/15 6:18:50 PM 1117.21 192
7/11/15 3:04:58 AM 1116.89 162
7/13/15 7:41:43 AM 1116.59 103
7/13/15 4:27:51 PM 1116.43 104
7/14/15 10:00:06 AM 1116.49 116
7/14/15 6:46:14 PM 1116.44 108
7/15/15 3:32:21 AM 1116.32 98
7/20/15 3:04:15 PM 1116.44 119
7/20/15 11:50:22 PM 1116.37 90
7/21/15 8:36:30 AM 1116.37 70
7/22/15 10:54:52 AM 1116.41 32
8/11/15 1:11:49 PM 1116.51 46
8/11/15 9:57:56 PM 1116.46 75
8/12/15 6:44:04 AM 1116.34 45
9/30/15 2:31:05 PM 1117.06 199
10/1/15 8:03:21 AM 1116.82 214
10/1/15 4:49:28 PM 1116.26 207
10/2/15 1:35:36 AM 1116.31 157
10/2/15 10:21:43 AM 1116.38 115
10/2/15 7:07:51 PM 1116.30 73
10/3/15 3:53:58 AM 1116.38 47
10/3/15 12:40:06 PM 1116.33 29
10/3/15 9:26:14 PM 1116.45 16
10/4/15 6:12:21 AM 1116.23 18
10/4/15 2:58:29 PM 1116.46 22
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10/23/15 2:57:02 PM 1116.26 25
10/23/15 11:43:10 PM 1116.27 27
10/24/15 8:29:17 AM 1116.55 24
10/26/15 1:06:03 PM 1116.35 51
10/26/15 9:52:10 PM 1116.33 44
10/27/15 6:38:18 AM 1116.30 38
10/27/15 3:24:25 PM 1116.38 33
10/28/15 12:10:33 AM 1116.45 25
10/31/15 3:51:49 PM 1116.34 138
11/1/15 12:37:56 AM 1116.29 124
11/1/15 8:24:04 AM 1116.34 113
11/1/15 5:10:11 PM 1116.46 102
11/2/15 1:56:19 AM 1116.34 91
11/2/15 10:42:26 AM 1116.31 87
11/2/15 7:28:34 PM 1116.72 21
11/3/15 4:14:42 AM 1116.70 21
11/3/15 1:00:49 PM 1116.67 20
11/3/15 9:46:57 PM 1116.65 18
11/4/15 6:33:04 AM 1116.63 18
11/4/15 3:19:12 PM 1116.36 48
11/5/15 12:05:19 AM 1116.39 46
11/5/15 8:51:27 AM 1116.51 78
11/5/15 5:37:35 PM 1116.30 90
11/6/15 2:23:42 AM 1116.40 86
11/6/15 11:09:50 AM 1116.35 81
11/6/15 7:55:57 PM 1116.33 75
11/7/15 4:42:05 AM 1116.40 69
11/7/15 1:28:12 PM 1116.40 55
11/7/15 10:14:20 PM 1116.30 39
11/8/15 7:00:28 AM 1116.45 28
11/8/15 3:46:35 PM 1116.45 20
11/9/15 9:18:50 AM 1116.42 37
11/9/15 6:04:58 PM 1116.50 34
11/10/15 2:51:05 AM 1116.35 30
11/10/15 11:37:13 AM 1116.38 29
11/10/15 8:23:21 PM 1116.50 27
11/11/15 5:09:28 AM 1116.47 57
11/11/15 1:55:36 PM 1116.38 96
11/12/15 7:27:51 AM 1116.68 77
11/12/15 4:13:58 PM 1116.35 110
11/13/15 1:00:06 AM 1116.35 112
11/13/15 9:46:14 AM 1116.49 99
11/13/15 6:32:21 PM 1116.47 103
11/14/15 3:18:29 AM 1116.40 90
11/16/15 7:55:14 AM 1116.51 50
11/16/15 4:41:22 PM 1116.46 42
11/17/15 1:27:29 AM 1116.46 42
11/17/15 10:13:37 AM 1116.41 32
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11/17/15 6:59:44 PM 1116.43 34
11/18/15 3:45:52 AM 1116.34 24
11/18/15 12:31:59 PM 1116.39 16
11/18/15 9:18:07 PM 1116.43 22
11/19/15 6:04:15 AM 1116.31 20
11/19/15 2:50:22 PM 1116.48 21
11/19/15 11:36:30 PM 1116.53 87
11/23/15 3:17:45 PM 1116.35 82
11/24/15 12:03:53 AM 1116.44 69
11/24/15 8:50:01 AM 1116.42 59
11/24/15 5:36:08 PM 1116.49 52
11/25/15 2:22:16 AM 1116.44 48
11/25/15 11:08:23 AM 1116.42 44
11/25/15 7:54:31 PM 1116.44 40
11/26/15 4:40:38 AM 1116.39 37
11/26/15 1:26:46 PM 1116.49 31
11/26/15 10:12:54 PM 1116.49 37
11/27/15 6:59:01 AM 1116.39 37
11/27/15 3:45:09 PM 1116.47 36
11/28/15 12:31:16 AM 1116.32 38
11/28/15 9:17:24 AM 1116.32 39
11/28/15 6:03:31 PM 1116.47 39
11/29/15 2:49:39 AM 1116.35 35
11/29/15 11:35:46 AM 1116.42 36
11/29/15 8:21:54 PM 1116.35 28
11/30/15 5:08:02 AM 1116.35 16
11/30/15 1:54:09 PM 1116.21 22
11/30/15 10:40:17 PM 1116.27 23
12/1/15 4:12:32 PM 1116.51 24
12/2/15 12:58:39 AM 1116.27 25
12/2/15 9:44:47 AM 1116.42 39
12/2/15 6:30:55 PM 1116.47 69
12/3/15 3:17:02 AM 1116.49 118
12/3/15 12:03:10 PM 1116.49 121
12/3/15 8:49:17 PM 1116.32 110
12/4/15 5:35:25 AM 1116.30 93
12/4/15 2:21:32 PM 1116.30 77
12/4/15 11:07:40 PM 1116.37 69
12/5/15 7:53:48 AM 1116.40 54
12/5/15 4:39:55 PM 1116.47 48
12/6/15 1:26:03 AM 1116.37 43
12/6/15 10:12:10 AM 1116.44 38
12/6/15 6:58:18 PM 1116.35 31
12/7/15 3:44:25 AM 1116.35 33
12/7/15 12:30:33 PM 1116.47 21
12/7/15 9:16:41 PM 1116.47 30
12/8/15 6:02:48 AM 1116.47 23
12/8/15 2:48:56 PM 1116.35 15
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12/8/15 11:35:03 PM 1116.40 33
12/9/15 8:21:11 AM 1116.47 28
12/9/15 5:07:18 PM 1116.42 19
12/10/15 1:53:26 AM 1116.35 25
12/10/15 10:39:34 AM 1116.32 29
12/10/15 7:25:41 PM 1116.35 34
12/11/15 4:11:49 AM 1116.32 33
12/11/15 12:57:56 PM 1116.32 25
12/11/15 9:44:04 PM 1116.42 32
12/12/15 6:30:11 AM 1116.42 28
12/12/15 3:16:19 PM 1116.35 22
12/13/15 12:02:26 AM 1116.49 29
12/13/15 8:48:34 AM 1116.47 21
12/13/15 5:34:42 PM 1116.49 20
12/14/15 2:20:49 AM 1116.33 20
12/14/15 11:06:57 AM 1116.39 19
12/15/15 1:25:19 PM 1116.49 132
12/15/15 10:11:27 PM 1116.30 130
12/16/15 6:57:35 AM 1116.42 113
12/16/15 3:43:42 PM 1116.35 98
12/17/15 12:29:50 AM 1116.44 86
12/17/15 9:15:57 AM 1116.42 70
12/17/15 6:02:05 PM 1116.49 90
12/18/15 11:34:20 AM 1116.49 155
12/18/15 8:20:28 PM 1116.42 144
12/19/15 5:06:35 AM 1116.47 131
12/19/15 1:52:43 PM 1116.42 115
12/19/15 10:38:50 PM 1116.30 89
12/20/15 7:24:58 AM 1116.42 78
12/20/15 4:11:05 PM 1116.37 61
12/21/15 12:57:13 AM 1116.40 56
12/21/15 9:43:21 AM 1116.32 46
12/21/15 6:29:28 PM 1116.44 56
12/22/15 3:15:36 AM 1116.35 71
12/22/15 12:01:43 PM 1116.47 89
12/22/15 8:47:51 PM 1116.51 131
12/23/15 5:33:58 AM 1116.42 151
12/23/15 2:20:06 PM 1116.42 146
12/23/15 11:06:14 PM 1116.49 165
12/28/15 5:05:52 PM 1116.31 176
12/29/15 1:51:59 AM 1116.48 163
12/29/15 10:38:07 AM 1116.41 160
12/29/15 7:24:15 PM 1116.36 149
12/30/15 4:10:22 AM 1116.48 148
12/30/15 12:56:30 PM 1116.46 143
12/30/15 9:42:37 PM 1116.50 157
12/31/15 6:28:45 AM 1116.45 169
12/31/15 3:14:52 PM 1116.41 187
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1/1/16 12:01:00 AM 1116.43 191
1/1/16 8:31:16 AM 1116.36 185
1/1/16 5:01:32 PM 1116.43 175
1/2/16 1:31:49 AM 1116.34 159
1/2/16 10:02:05 AM 1116.41 148
1/2/16 6:32:21 PM 1116.31 139
1/3/16 3:02:37 AM 1116.48 132
1/3/16 11:32:54 AM 1116.48 113
1/3/16 8:03:10 PM 1116.39 114
1/4/16 4:33:26 AM 1116.34 105
1/4/16 1:03:42 PM 1116.48 94
1/4/16 9:33:58 PM 1116.27 51
1/5/16 6:04:15 AM 1116.39 53
1/5/16 2:34:31 PM 1116.40 76
1/5/16 11:04:47 PM 1116.42 43
1/6/16 7:35:03 AM 1116.35 34
1/6/16 4:05:19 PM 1116.47 57
1/7/16 12:35:36 AM 1116.44 43
1/7/16 9:05:52 AM 1116.35 32
1/7/16 5:36:08 PM 1116.44 49
1/8/16 2:06:24 AM 1116.35 36
1/8/16 10:36:41 AM 1116.47 34
1/8/16 7:06:57 PM 1116.35 49
1/9/16 3:37:13 AM 1116.49 46
1/9/16 12:07:29 PM 1116.49 54
1/9/16 8:37:45 PM 1116.47 61
1/10/16 5:08:02 AM 1116.37 75
1/12/16 8:09:39 AM 1117.03 141
1/12/16 4:39:55 PM 1116.34 216
1/13/16 1:10:11 AM 1116.42 209
1/13/16 9:40:28 AM 1116.46 184
1/13/16 6:10:44 PM 1116.27 160
1/14/16 2:41:00 AM 1116.44 117
1/14/16 11:11:16 AM 1116.46 140
1/14/16 7:41:32 PM 1116.32 134
1/15/16 4:11:49 AM 1116.39 132
1/15/16 12:42:05 PM 1116.49 136
1/15/16 9:12:21 PM 1116.39 127
1/16/16 5:42:37 AM 1116.49 126
1/16/16 2:12:54 PM 1116.44 139
1/16/16 10:43:10 PM 1116.37 142
1/17/16 7:13:26 AM 1116.46 141
1/17/16 3:43:42 PM 1116.46 138
1/18/16 12:13:58 AM 1116.46 136
1/18/16 8:44:15 AM 1116.33 113
1/18/16 5:14:31 PM 1116.40 118
1/19/16 1:44:47 AM 1116.47 94
1/19/16 10:15:03 AM 1116.52 84
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1/21/16 9:46:57 PM 1116.33 60
1/22/16 6:17:13 AM 1116.30 44
1/22/16 2:47:29 PM 1116.50 64
1/22/16 11:17:45 PM 1116.38 50
1/23/16 7:48:02 AM 1116.45 49
1/23/16 4:18:18 PM 1116.35 56
1/24/16 12:48:34 AM 1116.35 45
1/24/16 9:18:50 AM 1116.35 29
1/24/16 5:49:06 PM 1116.42 45
1/25/16 2:19:23 AM 1116.47 33
1/25/16 10:49:39 AM 1116.42 25
1/25/16 7:19:55 PM 1116.30 38
1/26/16 3:50:11 AM 1116.45 30
1/26/16 12:20:28 PM 1116.45 34
1/26/16 8:50:44 PM 1116.43 37
1/27/16 5:21:00 AM 1116.50 39
1/27/16 1:51:16 PM 1116.50 43
1/27/16 10:21:32 PM 1116.33 40
1/28/16 6:51:49 AM 1116.38 35
1/28/16 3:22:05 PM 1116.31 42
1/28/16 11:52:21 PM 1116.45 35
1/29/16 8:22:37 AM 1116.35 31
1/29/16 4:52:54 PM 1116.44 28
1/30/16 1:23:10 AM 1116.42 24
1/30/16 9:53:26 AM 1116.47 20
1/30/16 6:23:42 PM 1116.47 21
1/31/16 2:53:58 AM 1116.30 23
1/31/16 11:24:15 AM 1116.49 22
1/31/16 7:54:31 PM 1116.37 30
2/1/16 4:24:47 AM 1116.35 32
2/1/16 12:55:03 PM 1116.47 40
2/1/16 9:25:19 PM 1116.50 64
2/2/16 5:55:36 AM 1116.47 57
2/2/16 2:25:52 PM 1116.40 54
2/2/16 10:56:08 PM 1116.45 55
2/3/16 7:26:24 AM 1116.35 50
2/3/16 3:56:41 PM 1116.52 147
2/4/16 12:26:57 AM 1116.47 203
2/4/16 5:27:29 PM 1116.75 194
2/5/16 10:28:02 AM 1116.79 159
2/5/16 6:58:18 PM 1116.45 196
2/6/16 3:28:34 AM 1116.30 125
2/6/16 11:58:50 AM 1116.40 165
2/6/16 8:29:06 PM 1116.42 147
2/7/16 4:59:23 AM 1116.28 107
2/7/16 1:29:39 PM 1116.47 132
2/7/16 9:59:55 PM 1116.30 120
2/8/16 6:30:11 AM 1116.37 109
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2/8/16 3:00:28 PM 1116.39 97
2/8/16 11:30:44 PM 1116.42 91
2/9/16 8:01:00 AM 1116.49 85
2/9/16 4:31:16 PM 1116.37 107
2/10/16 1:01:32 AM 1116.42 93
2/10/16 9:31:49 AM 1116.49 87
2/10/16 6:02:05 PM 1116.42 91
2/11/16 2:32:21 AM 1116.37 79
2/11/16 11:02:37 AM 1116.49 80
2/11/16 7:32:54 PM 1116.34 54
2/12/16 4:03:10 AM 1116.49 27
2/12/16 12:33:26 PM 1116.46 63
2/12/16 9:03:42 PM 1116.49 55
2/13/16 5:33:58 AM 1116.49 37
2/13/16 2:04:15 PM 1116.39 57
2/13/16 10:34:31 PM 1116.24 16
2/17/16 11:37:13 AM 1117.14 210
2/18/16 1:08:02 PM 1116.54 220
2/18/16 9:38:18 PM 1116.30 206
2/19/16 2:38:50 PM 1116.40 182
2/19/16 11:09:06 PM 1116.48 161
2/20/16 7:39:23 AM 1116.43 155
2/20/16 4:09:39 PM 1116.41 180
2/21/16 12:39:55 AM 1116.33 179
2/21/16 9:10:11 AM 1116.38 173
2/21/16 5:40:28 PM 1116.48 174
2/22/16 10:41:00 AM 1116.34 172
2/22/16 7:11:16 PM 1116.48 163
2/23/16 3:41:32 AM 1116.34 128
2/23/16 12:11:49 PM 1116.47 152
2/23/16 8:42:05 PM 1116.49 127
2/24/16 5:12:21 AM 1116.42 131
2/24/16 1:42:37 PM 1116.52 129
2/25/16 3:13:26 PM 1119.10 73
2/26/16 8:13:58 AM 1117.69 197
2/26/16 4:44:15 PM 1117.48 198
2/27/16 9:44:47 AM 1116.86 224
2/27/16 6:15:03 PM 1117.01 200
2/29/16 12:46:24 PM 1116.46 214
2/29/16 9:16:41 PM 1116.45 204
3/1/16 2:17:13 PM 1116.50 208
3/1/16 10:47:29 PM 1116.49 204
3/2/16 7:17:45 AM 1116.51 213
3/2/16 3:48:02 PM 1116.63 202
3/3/16 12:18:18 AM 1116.63 190
3/3/16 5:18:50 PM 1116.56 214
3/4/16 1:49:06 AM 1116.37 194
3/4/16 10:19:23 AM 1116.37 166
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3/4/16 6:49:39 PM 1116.41 174
3/5/16 3:19:55 AM 1116.34 162
3/5/16 11:50:11 AM 1116.51 163
3/5/16 8:20:28 PM 1116.49 160
3/6/16 4:50:44 AM 1116.49 144
3/6/16 1:21:00 PM 1116.30 136
3/6/16 9:51:16 PM 1116.42 140
3/7/16 6:21:32 AM 1116.45 132
3/7/16 2:51:49 PM 1116.37 132
3/7/16 11:22:05 PM 1116.30 130
3/8/16 7:52:21 AM 1116.45 125
3/8/16 4:22:37 PM 1116.45 127
3/9/16 12:52:54 AM 1116.45 132
3/9/16 9:23:10 AM 1116.45 129
3/9/16 5:53:26 PM 1116.47 139
3/10/16 2:23:42 AM 1116.47 142
3/10/16 10:53:58 AM 1116.50 148
3/10/16 7:24:15 PM 1116.48 187
3/14/16 9:26:57 AM 1116.52 161
3/14/16 5:57:13 PM 1116.37 190
3/15/16 2:27:29 AM 1116.44 190
3/16/16 12:28:34 PM 1116.42 202
3/16/16 8:58:50 PM 1116.37 195
3/17/16 5:29:06 AM 1116.49 210
3/17/16 1:59:23 PM 1116.35 213
3/17/16 10:29:39 PM 1116.39 206
3/18/16 6:59:55 AM 1116.39 192
3/18/16 3:30:11 PM 1116.38 171
3/19/16 12:00:28 AM 1116.40 160
3/19/16 8:30:44 AM 1116.38 145
3/19/16 5:01:00 PM 1116.31 137
3/20/16 1:31:16 AM 1116.38 130
3/20/16 10:01:32 AM 1116.31 111
3/20/16 6:31:49 PM 1116.45 113
3/21/16 3:02:05 AM 1116.36 110
3/21/16 11:32:21 AM 1116.43 104
3/21/16 8:02:37 PM 1116.48 108
3/22/16 4:32:54 AM 1116.33 107
3/22/16 1:03:10 PM 1116.48 99
3/22/16 9:33:26 PM 1116.50 105
3/23/16 6:03:42 AM 1116.50 101
3/23/16 2:33:58 PM 1116.50 97
3/23/16 11:04:15 PM 1116.33 99
3/25/16 9:05:19 AM 1116.54 98
3/25/16 5:35:36 PM 1116.49 121
3/26/16 2:05:52 AM 1116.49 122
3/26/16 10:36:08 AM 1116.45 125
3/26/16 7:06:24 PM 1116.47 120
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Dalton, Massachusetts

File No. 19349.81

Page 18 of 23

12/28/2016

DateTime Pond Level Kilowatts
3/27/16 3:36:41 AM 1116.42 108
3/27/16 12:06:57 PM 1116.49 106
3/27/16 8:37:13 PM 1116.39 98
3/28/16 5:07:29 AM 1116.32 98
3/28/16 1:37:45 PM 1116.47 124
3/28/16 10:08:02 PM 1116.49 181
3/29/16 6:38:18 AM 1116.49 204
3/29/16 3:08:34 PM 1116.39 199
3/29/16 11:38:50 PM 1116.34 178
3/30/16 8:09:06 AM 1116.43 158
3/31/16 9:39:55 AM 1116.40 124
3/31/16 6:10:11 PM 1116.49 120
4/1/16 2:40:28 AM 1116.35 110
4/1/16 11:10:44 AM 1116.45 109
4/1/16 7:41:00 PM 1116.40 124
4/2/16 4:11:16 AM 1116.37 125
4/2/16 12:41:32 PM 1116.49 127
4/2/16 9:11:49 PM 1116.39 138
4/3/16 5:42:05 AM 1116.39 141
4/3/16 2:12:21 PM 1116.34 145
4/3/16 10:42:37 PM 1116.41 133
4/4/16 7:12:54 AM 1116.48 123
4/4/16 3:43:10 PM 1116.36 124
4/5/16 12:13:26 AM 1116.39 121
4/5/16 8:43:42 AM 1116.36 94
4/5/16 5:13:58 PM 1116.36 109
4/6/16 1:44:15 AM 1116.36 105
4/6/16 10:14:31 AM 1116.44 93
4/6/16 6:44:47 PM 1116.44 95
4/7/16 3:15:03 AM 1116.48 96
4/7/16 11:45:19 AM 1116.48 111
4/9/16 2:46:57 PM 1116.57 214
4/9/16 11:17:13 PM 1116.33 210
4/10/16 7:47:29 AM 1116.38 195
4/10/16 4:17:45 PM 1116.47 179
4/11/16 12:48:02 AM 1116.32 164
4/11/16 9:18:18 AM 1116.49 160
4/11/16 5:48:34 PM 1116.42 170
4/12/16 2:18:50 AM 1116.39 182
4/12/16 10:49:06 AM 1116.86 205
4/12/16 7:19:23 PM 1117.09 187
4/13/16 12:19:55 PM 1116.71 217
4/13/16 8:50:11 PM 1116.49 216
4/14/16 5:20:28 AM 1116.39 207
4/14/16 1:50:44 PM 1116.46 201
4/14/16 10:21:00 PM 1116.29 182
4/15/16 6:51:16 AM 1116.45 169
4/15/16 3:21:32 PM 1116.43 167
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TABLE 4: BYRON WESTON POND LEVEL 2016

Byron Weston Hydroelectric Project

Dalton, Massachusetts

File No. 19349.81

Page 19 of 23

12/28/2016

DateTime Pond Level Kilowatts
4/15/16 11:51:49 PM 1116.43 156
4/16/16 8:22:05 AM 1116.50 142
4/16/16 4:52:21 PM 1116.35 142
4/17/16 1:22:37 AM 1116.38 135
4/17/16 9:52:54 AM 1116.47 125
4/17/16 6:23:10 PM 1116.35 121
4/18/16 2:53:26 AM 1116.35 117
4/18/16 11:23:42 AM 1116.42 108
4/18/16 7:53:58 PM 1116.47 108
4/19/16 4:24:15 AM 1116.40 101
4/19/16 12:54:31 PM 1116.49 102
4/19/16 9:24:47 PM 1116.42 98
4/20/16 5:55:03 AM 1116.37 88
4/20/16 2:25:19 PM 1116.45 87
4/20/16 10:55:36 PM 1116.40 82
4/21/16 7:25:52 AM 1116.37 77
4/21/16 3:56:08 PM 1116.42 72
4/22/16 12:26:24 AM 1116.37 71
4/22/16 8:56:41 AM 1116.32 68
4/22/16 5:26:57 PM 1116.35 74
4/23/16 1:57:13 AM 1116.44 77
4/23/16 10:27:29 AM 1116.44 75
4/23/16 6:57:45 PM 1116.37 72
4/24/16 3:28:02 AM 1116.32 66
4/24/16 11:58:18 AM 1116.32 60
4/24/16 8:28:34 PM 1116.32 54
4/25/16 4:58:50 AM 1116.32 50
4/25/16 1:29:06 PM 1116.47 45
4/25/16 9:59:23 PM 1116.47 45
4/26/16 6:29:39 AM 1116.32 43
4/26/16 2:59:55 PM 1116.52 97
4/26/16 11:30:11 PM 1116.35 99
4/27/16 8:00:28 AM 1116.45 111
4/27/16 4:30:44 PM 1116.46 124
4/28/16 1:01:00 AM 1116.29 113
4/28/16 9:31:16 AM 1116.31 102
4/28/16 6:01:32 PM 1116.29 91
4/29/16 2:31:49 AM 1116.36 81
4/29/16 11:02:05 AM 1116.41 69
4/29/16 7:32:21 PM 1116.41 61
4/30/16 4:02:37 AM 1116.44 53
4/30/16 12:32:54 PM 1116.47 46
4/30/16 9:03:10 PM 1116.42 46
5/1/16 5:33:26 AM 1116.37 39
5/1/16 2:03:42 PM 1116.49 40
5/1/16 10:33:58 PM 1116.35 48
5/2/16 7:04:15 AM 1116.42 49
5/2/16 3:34:31 PM 1116.47 108
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TABLE 4: BYRON WESTON POND LEVEL 2016

Byron Weston Hydroelectric Project

Dalton, Massachusetts

File No. 19349.81
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12/28/2016

DateTime Pond Level Kilowatts
5/3/16 12:04:47 AM 1116.47 119
5/3/16 8:35:03 AM 1116.45 145
5/3/16 5:05:19 PM 1116.40 153
5/4/16 10:05:52 AM 1116.35 171
5/4/16 6:36:08 PM 1116.30 177
5/5/16 3:06:24 AM 1116.42 177
5/5/16 11:36:41 AM 1116.34 171
5/5/16 8:06:57 PM 1116.32 165
5/6/16 4:37:13 AM 1116.48 155
5/6/16 1:07:29 PM 1116.39 151
5/6/16 9:37:45 PM 1116.36 142
5/7/16 6:08:02 AM 1116.51 150
5/7/16 2:38:18 PM 1116.43 159
5/7/16 11:08:34 PM 1116.31 161
5/8/16 7:38:50 AM 1116.39 159
5/8/16 4:09:06 PM 1116.48 160
5/9/16 12:39:23 AM 1116.39 141
5/9/16 9:09:39 AM 1116.47 130
5/9/16 5:39:55 PM 1116.38 118
5/10/16 2:10:11 AM 1116.33 104
5/11/16 12:11:16 PM 1116.50 70
5/11/16 8:41:32 PM 1116.40 60
5/12/16 5:11:49 AM 1116.31 53
5/12/16 1:42:05 PM 1116.47 50
5/12/16 10:12:21 PM 1116.31 45
5/13/16 6:42:37 AM 1116.43 38
5/13/16 3:12:54 PM 1116.50 42
5/13/16 11:43:10 PM 1116.38 111
5/14/16 8:13:26 AM 1116.47 120
5/14/16 4:43:42 PM 1116.51 135
5/15/16 1:13:58 AM 1116.48 128
5/15/16 9:44:15 AM 1116.31 129
5/15/16 6:14:31 PM 1116.36 118
5/16/16 2:44:47 AM 1116.39 105
5/16/16 11:15:03 AM 1116.43 94
5/16/16 7:45:19 PM 1116.46 87
5/17/16 4:15:36 AM 1116.41 67
5/17/16 12:45:52 PM 1116.34 62
5/17/16 9:16:08 PM 1116.32 56
5/18/16 5:46:24 AM 1116.39 41
5/18/16 2:16:41 PM 1116.32 40
5/18/16 10:46:57 PM 1116.32 41
5/19/16 7:17:13 AM 1116.34 32
5/19/16 3:47:29 PM 1116.37 32
5/20/16 12:17:45 AM 1116.34 28
5/20/16 8:48:02 AM 1116.37 19
5/20/16 5:18:18 PM 1116.46 24
5/21/16 1:48:34 AM 1116.37 16
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TABLE 4: BYRON WESTON POND LEVEL 2016

Byron Weston Hydroelectric Project

Dalton, Massachusetts

File No. 19349.81
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12/28/2016

DateTime Pond Level Kilowatts
5/21/16 10:18:50 AM 1116.25 12
5/21/16 6:49:06 PM 1116.37 15
5/22/16 3:19:23 AM 1116.37 19
5/22/16 11:49:39 AM 1116.34 17
5/22/16 8:19:55 PM 1116.27 20
5/23/16 4:50:11 AM 1116.25 20
5/23/16 1:20:28 PM 1116.32 21
5/27/16 10:53:26 AM 1114.40 12
5/31/16 8:26:24 AM 1116.36 201
6/1/16 9:57:13 AM 1116.46 137
6/1/16 6:27:29 PM 1116.37 95
6/2/16 2:57:45 AM 1116.34 62
6/2/16 11:28:02 AM 1116.32 49
6/2/16 7:58:18 PM 1116.32 33
6/3/16 4:28:34 AM 1116.39 21
6/3/16 12:58:50 PM 1116.25 22
6/3/16 9:29:06 PM 1116.35 22
6/6/16 9:01:00 AM 1116.41 189
6/6/16 5:31:16 PM 1116.31 185
6/7/16 2:01:32 AM 1116.34 146
6/7/16 10:31:49 AM 1116.29 125
6/7/16 7:02:05 PM 1116.39 140
6/8/16 3:32:21 AM 1116.36 124
6/8/16 12:02:37 PM 1116.41 116
6/8/16 8:32:54 PM 1116.34 103
6/9/16 5:03:10 AM 1116.36 84
6/9/16 1:33:26 PM 1116.36 73
6/9/16 10:03:42 PM 1116.41 50
6/10/16 6:33:58 AM 1116.46 36
6/10/16 3:04:15 PM 1116.31 23
6/10/16 11:34:31 PM 1116.36 15
6/11/16 8:04:47 AM 1116.24 20
6/11/16 4:35:03 PM 1116.50 47
6/12/16 1:05:19 AM 1116.46 41
6/12/16 9:35:36 AM 1116.36 42
6/12/16 6:05:52 PM 1116.46 46
6/13/16 2:36:08 AM 1116.31 34
6/13/16 11:06:24 AM 1116.31 30
6/13/16 7:36:41 PM 1116.38 26
6/14/16 4:06:57 AM 1116.34 15
6/14/16 12:37:13 PM 1116.27 14
6/14/16 9:07:29 PM 1116.54 15
6/15/16 5:37:45 AM 1116.42 24
6/15/16 2:08:02 PM 1116.44 20
8/1/16 5:13:58 PM 1116.40 35
8/2/16 1:44:15 AM 1116.40 33
8/2/16 10:14:31 AM 1116.31 170
8/2/16 6:44:47 PM 1116.31 140

J:\19,000-20,999\19349\19349-81.DJS\Appendices\Appendix C - Flows\Reference Documents\Crane 

BW Hydro Pond Level.xlsx - 2016



TABLE 4: BYRON WESTON POND LEVEL 2016

Byron Weston Hydroelectric Project

Dalton, Massachusetts

File No. 19349.81
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12/28/2016

DateTime Pond Level Kilowatts
8/3/16 3:15:03 AM 1116.31 116
8/3/16 11:45:19 AM 1116.31 85
8/3/16 8:15:36 PM 1116.31 51
8/4/16 4:45:52 AM 1116.31 30
8/4/16 1:16:08 PM 1116.50 24
10/28/16 2:21:00 PM 1116.39 87
10/28/16 10:51:16 PM 1116.49 78
11/7/16 7:58:50 PM 1116.24 20
11/30/16 12:16:08 PM 1116.48 179
11/30/16 8:46:24 PM 1116.50 195
12/13/16 2:56:08 PM 1116.54 21
12/13/16 11:26:24 PM 1116.41 25
12/14/16 7:56:41 AM 1116.28 24
12/14/16 4:26:57 PM 1116.23 23
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Appendix D – Supplemental Documentation for Water Quality   















TABLE 5: POST CONSTRUCTION WATER QUALITY STUDY RESULTS SUMMARY

Byron Weston Hydroelectric Project

Dalton, Massachusetts

File No. 19349.81

Page 1 of 1

12/28/2016

Sensor ID:

Study Parameter Minimum Maximum

Arithmetic 

Mean Minimum Maximum

Arithmetic 

Mean Minimum Maximum

Arithmetic 

Mean Minimum Maximum

Arithmetic 

Mean

Flow Rate (CFS avg)a 14.7 284 48.7 15.5 43.6 25.5 14.7 284 48.7 14.7 284 52.5 NA

Water Temp (Deg F)b 41.0 72.4 55.3 59.4 71.9 66.5 40.3 71.0 54.4 41.0 68.3 53.5 ≤83 Deg F

Water Barometric Pressure (in Hg)b 27.2 28.8 27.9 27.6 28.4 28.0 27.1 29.0 28.0 26.6 29.3 27.7 NA

DO (% Saturation)b 69.8 107 99.8 89.9 106 97.7 94.4 111 104 97.4 111 104 NA

DO (mg/L)c 8.40 13.2 10.6 8.10 9.90 9.00 9.10 14.1 11.3 11.0 14.1 11.4 ≥5.0 mg/L

Precipitation (Inches)d 0.000 1.17 0.093 0.000 0.680 0.148 0.000 1.17 0.093 0.000 1.17 0.098 NA

Max Daily Air Temp (Deg F)d 41.0 92.0 67.3 67.0 92.0 82.8 41.0 92.0 67.3 41.0 85.0 65.0 NA

Min Daily Air Temp (Deg F)d
17.0 63.0 41.0 47.0 62.0 54.7 17.0 63.0 41.0 17.0 63.0 39.1 NA

Notes:

2.  The four sensors were positioned across the site as follows:

Sensor 1: Deployed at Toe of Dam #1 in Upstream of Impoundment for Dam #2

Sensor 2: Deployed at Deep Location in Impoundment for Dam #2

Sensor 3: Deployed at Toe of Dam #2 in Tailrace of Hydro 

Sensor 4: Deployed Downstream of Dam #1 

3.  Sensor 2 malfunctioned on 9/15/2015, so data for this sensor is limited to the 9/4/2015 through 9/15/2015 portion of the study.  

4.  Data is from the following sources:

a All Water Sensors

b USGS Flow Data from station 1197000. East Branch Housatonic

c Converted from water sensor readings

d Weather information from station GHCND:USC00194131 in LENOX DALE, MA.

5.  Water Quality Benchmarks are from 314 CMR 4 as presented for Class B, Warm Water Fisheries at: http://www.mass.gov/eea/docs/dep/service/regulations/314cmr04.pdf

6.  CFS = Cubic feet per second; DO = Dissolved oxygen; NA = Not applicable/Not available

Class B Water 

Quality 

Benchmarks5

1.  Calculations are derived from the Crane & Company  Byron Weston Dam #2 Post Contruction Water Quality Study Data for FERC License Exemption Project 13583.  The study was carried out at Low Flow High 

Temperature conditions from 9/4/2015 thorugh 11/5/2015 using four in-situ water quality measuring instruments (In-Situ Roll 9500) set to automatically record every 15 minutes.  

Sensor 1 Sensor 23 Sensor 3 Sensor 4
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Massachusetts Category 5 Waters 
"Waters requiring a TMDL"  

 

 Final Massachusetts Year 2014 Integrated List of Waters    * TMDL not required (Non-pollutant)  
December, 2015 (2) 
CN 450.1     166 

  

NAME SEGMENT ID DESCRIPTION SIZE UNITS IMPAIRMENT CAUSE 
EPA TMDL 

NO. 
French River MA42-03 Headwaters, outlet Greenville Pond, Leicester to 

the outlet of Thayer Pond, Oxford (excluding 
approximately 0.6 miles through Rochdale Pond 
segment MA42048) (through former pond 
segments Texas Pond MA42058 and Thayers 
Pond MA42059). 

3.8 MILES Aquatic Plants (Macrophytes) 2357 

Mercury in Fish Tissue   

Phosphorus (Total)   

Turbidity   

French River MA42-04 From dam just upstream of Clara Barton Road, 
Oxford, to dam at North Village, Webster/Dudley. 

9.6 MILES Mercury in Fish Tissue   

French River MA42-05 Dam at North Village, Webster/Dudley to 
Webster WWTP outfall, Webster/Dudley. 

2.4 MILES (Debris/Floatables/Trash*)   

(Other flow regime alterations*)   

Aquatic Macroinvertebrate Bioassessments   

Fecal Coliform   

French River MA42-06 Webster WWTP outfall, Webster/Dudley to state 
line, Dudley, MA/Thompson,CT. 

1 MILES (Debris/Floatables/Trash*)   

Aquatic Macroinvertebrate Bioassessments   

Fecal Coliform   

Other   

Sediment Screening Value (Exceedence)   

Taste and Odor   

Turbidity   

Grindstone Brook MA42-18 Headwaters outlet Henshaw Pond, Leicester to 
inlet Rochdale Pond, Leicester. 

2.3 MILES Escherichia coli   

Little River MA42-13 Headwaters, outlet Pikes Pond, Charlton to inlet 
Buffumville Lake, Charlton (formerly part of 
segment MA42-09). 

3.5 MILES Aquatic Macroinvertebrate Bioassessments   

Oxygen, Dissolved   

Sucker Brook MA42-15 Headwaters, outlet Nipmuck Pond, Webster to 
inlet Club Pond, Webster 

1.7 MILES Aquatic Macroinvertebrate Bioassessments   

Escherichia coli   

Housatonic  

East Branch 
Housatonic River 

MA21-01 Outlet of Muddy Pond, Washington to the outlet 
of Center Pond, Dalton. 

11.251 MILES Fecal Coliform   

PCB in Fish Tissue   

East Branch 
Housatonic River 

MA21-02 Outlet of Center Pond, Dalton to confluence with 
the Housatonic River, Pittsfield. 

8.019 MILES Fecal Coliform   

PCB in Fish Tissue   

Goodrich Pond MA21042 Pittsfield 15.355 ACRES PCB in Fish Tissue   

Housatonic River MA21-04 Confluence of Southwest Branch Housatonic 
River and West Branch Housatonic River, 
Pittsfield to outlet of Woods Pond, Lee/Lenox 
(pond was formerly segment MA21120). 
 
 
 

12.322 MILES (Non-Native Aquatic Plants*)   

Fecal Coliform   

PCB in Fish Tissue   

Polychlorinated biphenyls   

maria.firstenberg
Highlight
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EAST BRANCH HOUSATONIC RIVER (SEGMENT MA21-02) 

Location: Outlet of Center Pond, Dalton, to confluence with the Housatonic River, Pittsfield.  
Segment Length: 8.0 miles.  
Classification: Class B, Warm Water Fishery. 
 
Based on the last evaluation of water quality conditions, this segment is listed in Category 5 of the 2004 
Integrated List of Waters. This segment was assessed as impaired and requires TMDLs for unknown 
causes, unknown toxicity, priority organics, and pathogens (MassDEP 2005a). 
 
WMA WATER WITHDRAWALS (APPENDIX J) 
Crane & Co., Inc (10207002) 
Pittsfield Generating Company (Altresco Pittsfield L.P) (9P10223601) 
Berkshire Hills Country Club (10223602) 
 
NPDES SURFACE WATER DISCHARGES (APPENDIX J) 
Crane & Co., Inc. Byron Weston Mill (MAG250956) 
Crane & Co., Inc. Pioneer Mill (MAG250955) 
Crane & Co., Inc (MA0000671) 
Pittsfield Development Authority (MA0040231) was General Electric Company (GE), Pittsfield 
(MA0003891) until June 2005  
General Dynamics Defense Systems (MA0035718) 
 
OTHER 
General Electric Company, Pittsfield ( http://www.epa.gov/region01/ge/ ). 
It is important to note that the upper ½ mile and 1½ mile sections of the GE/EPA PCB Housatonic River 
cleanup project are located along the lower 2 miles of this segment. See EPA website above for more 
details. The upper ½ mile reach cleanup was completed in September 2002. Cleanup of the 1½ mile 
reach is ongoing. 
 
USE ASSESSMENT 
AQUATIC LIFE USE 
Habitat and Flow 
Crane & Co. maintains five dams for their mill along this segment of the East Branch Housatonic River.  
 
Crane & Co. made repairs to the Center Pond dam in October 2006. Center Pond has been dewatered in 
order to carry out repair work (Noel 2006).  Byron Weston Dam #2 was temporarily by-passed while repair 
work was carried out, but it is now back to normal level.  The Old Berkshire Mill Dam (formerly dam #3) 
breach was completed in November 2000. The process of removing the dam began in 1999 as a 
collaboration between Crane & Company and the Department of Fish and Game’s Riverways Program. 
The dam, an historic timber-crib structure and concrete dam, had stood on the East Branch Housatonic 
River for 200 years (Riverways 2000). Crane & Co. also owns and operates three additional dams that 
are located along this segment downstream from the Old Berkshire Mill Dam. From upstream to 
downstream the dams are: Pioneer Mill Dam, Baystate Mill Dam, and Government Mill Dam. There are no 
fish passage facilities at these three dams.   

 
DWM also performed a habitat assessment on the East Branch Housatonic River at Station EB02A 
(B0502) on 10 Sept. 2002 (Appendix C). The sampling reach, described below, received an overall score 
of 156 out of 200 due to a lack of in-stream fish cover, channel alteration, riparian vegetative zone width. 
Aquatic macrophytes (mosses) were present in 20% of the reach. Green filamentous and mat algae 
covered 50% of the rock substrates (Appendix G).  The dominant algal genera were Vaucheria sp. and 
Melosira sp. 

 
The United State Geological Survey (USGS) maintains one streamflow monitoring gage on this segment 
of the East Branch Housatonic River. USGS Gage #01197000 on the East Branch Housatonic River at 
Coltsville, MA, is located on the right bank 250 ft downstream from Hubbard Avenue Bridge in Pittsfield. 
Data are available from 1936 to the present (prior to 1945 data were published as the Housatonic River at 
Coltsville). The drainage area at the gage is 57.6 mi2 and the average annual discharge over the period of 
record is 107 cfs. According to USGS flows are regulated by power plants upstream and, since 1949, for 

http://www.epa.gov/region01/ge/
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the diversion of water upstream from Cleveland Brook Reservoir for the municipal supply of Pittsfield 
(Socolow et al. 2004). The estimated 7-day, 10-year low flow (7Q10) is 12.1 cfs (USGS 1998). 
 
Biology 
DWM also conducted benthic macroinvertebrate sampling on the East Branch Housatonic River at 
Station EB02A upstream from the Hubbard Avenue Bridge in Pittsfield, MA, on 10 Sept. 2002 (Appendix 
C). RBP III analysis of the benthos at Station EB02A indicated a non-impacted community when 
compared to the upstream reference station. However, DWM biologists point out that biotic index, EPT/ 
Chironomidae Ratio, and Scraper/Filterer Ratio all indicated nutrient loading at this station. 
 
DWM conducted fish population sampling upstream from the Hubbard Avenue Bridge in Pittsfield at 
Station 680 on 20 August 2002 (Appendix F).  A total of 64 fish were collected including: 21 longnose 
dace, 20 rock bass, six fallfish, five creek chub, three white sucker, three brown trout (196-425mm), two 
pumpkinseed, two common shiner, and two blacknose dace. The assemblage in this reach was 
dominated by moderately pollution tolerant fluvial specialist/dependent species. 
 
Toxicity 
Ambient 

The Crane and Company WWTF staff collected water from this segment of the East Branch Housatonic 
River approximately 1,350 feet upstream of the WWTF Outfall # 001 at the trestle next to the Bay State 
Mill where a pipeline enters the WWTF (Noel 2005).  This collected river water is used as dilution water in 
the facility’s whole effluent toxicity tests.  Between May 1999 and January 2006 (n=25), survival of C. 
dubia exposed (7-day) to the river water ranged from 80 to 100% (TOXTD database). 
 
Effluent 
A total of 20 modified acute and chronic whole effluent toxicity tests were conducted on the Crane and 
Company effluent between May 1999 and January 2006 (n=27) using C. dubia.  The effluent did not 
exhibit any acute toxicity (LC50s were all >100% effluent). The C-NOEC results for the 26 valid tests 
ranged from 25 to 100% effluent with only two tests (May 1999 and July 2004) failing to meet the C-
NOEC limit of 63% effluent (TOXTD database). 
 
The effluent toxicity tests from GE Company in Pittsfield are conducted on composite samples (flow 
weighted) from various outfalls (Appendix J) that actually discharge into three different water bodies 
(Unkamet Brook, Silver Lake, and the East Branch Housatonic River).  Since these tests represent 
combined outfalls they are not summarized here. 
 
Chemistry-water 
DWM sampled the water quality of the East Branch Housatonic River at two stations in 2002. Station 02A 
was located upstream from the Hubbard Ave. Bridge in Pittsfield and Station 02B was located ~600 feet 
downstream from Pomeroy Avenue in Pittsfield. In-situ sampling was conducted to measure dissolved 
oxygen, temperature, pH, and conductivity during pre-dawn hours. Grab samples were collected from 
Station 02A only and analyzed for total suspended solids, nitrate-nitrogen, ammonia-nitrogen, and total 
phosphorus (low-level). 
 
HVA conducted monthly water quality sampling downstream from Hubbard Avenue in Pittsfield between 
June and October 2002; April and October 2003; and May and October 2004 (HVA 2002b, 2003c, and 
2004b). HVA also sampled this site in 2001, but data from 2001 are not summarized below, since their 
QAPP was not approved until 2002.  Parameters measured included dissolved oxygen, pH, temperature, 
alkalinity, total phosphorus, and total suspended solids. Dissolved oxygen data were not collected during 
worst-case, pre-dawn conditions.  
 
USGS also collected discrete water samples at their gage on the East Branch Housatonic on 21 August 
2003 near Hubbard Avenue (USGS 2006a).  
 
All water quality data collected by DWM, HVA, and USGS in the river near Hubbard Avenue met criteria 
except for elevated levels of total phosphorous.  The two total phosphorous measurements taken by 
DWM in 2002 were 0.1 and 0.2 mg/L.  The 17 total phosphorus measurements recorded by HVA between 
2002 and 2004 ranged from <0.01 to 0.574 and 3 measurements exceeded 0.05 mg/L.  USGS reported 
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0.026 mg/L (USGS 2006a).  All in-situ measurements taken by DWM in the river near Pomeroy Avenue 
met standards. 

 
The Aquatic Life Use is assessed as support for the upper six mile reach of this segment of the East 
Branch Housatonic River based primarily on the non-impacted benthic community, the good survival of 
test organisms exposed to the river water, and the generally good water quality conditions.  However, this 
use is identified with an Alert Status downstream from the Crane and Company WWTP discharge 
because of elevated phosphorous concentrations and some evidence of nutrient enrichment in the 
benthic community attributes.  The Aquatic Life Use will not be not assessed for the lower two mile reach 
(downstream from GE site) until water quality monitoring is conducted post remediation of the PCB 
contaminated sediments. 

 
FISH CONSUMPTION 
In 1982 the Massachusetts Department of Public Health (MA DPH) issued a fish consumption advisory for 
the Housatonic River because of PCB contamination associated with the General Electric site.  The MA 
DPH advisory recommends: “The general public should not consume any fish, frogs, or turtles from 
Housatonic River in the towns of Dalton, Pittsfield, Lenox, Lee, Stockbridge, Great Barrington, and 
Sheffield”.   Since it is the East Branch Housatonic River that flows through Dalton and past the GE plant 
in Pittsfield, the MA DPH advisory for the Housatonic River is assumed to cover this area of the East 
Branch of the Housatonic River.  In 1995 MA DPH updated their advisory to include a recommendation 
that fish taken from feeder streams to the Housatonic River should be trimmed of fatty tissue prior to 
cooking. 
 
Due to the MA DPH site-specific fish consumption advisory issued in 1982 (see previous segment), the 
Fish Consumption Use is assessed as impaired due to PCBs. 
 
PRIMARY CONTACT RECREATION, SECONDARY CONTACT RECREATION AND AESTHETICS 
HVA collected monthly bacteria samples at their Hubbard Avenue water quality station in 2002, 2003, and 
2004 (HVA 2002b, 2003c, and 2004b).   
 
DWM collected fecal coliform bacteria and E. coli samples from the East Branch Housatonic River 
approximately 600 feet downstream from Pomeroy Avenue in Pittsfield (Station 02B) between May and 
September 2002 (Appendix B). 
 
Fecal coliform counts from sampling conducted by DWM and HVA ranged from 20 to 1400 cfu/100mL 
(n=25).  Bacteria counts collected at DWM Station 02B (the farthest downstream) had a geometric mean 
of 234 cfu/100mL.  Elevated bacteria, particularly during wet-weather sampling events, were documented 
by HVA in 2002 and 2003. 
  
In 1999 HVA volunteers conducted a shoreline survey of the East Branch Housatonic River between the 
Center Pond Dam and the Government Mill Dam in Pittsfield. Improper disposal of pet waste into the 
storm drains was reported near Depot Street in Dalton (HVA initiated a Storm Drain Awareness Program 
in 2001). Isolated areas of trash were noted. However, after the removal of the Berkshire Mill Dam in 
2001, HVA conducted a river cleanup and removed the trash. Numerous pipes were noted and their 
locations have been mapped and entered into HVA’s Geographic Information System for future action. It 
is important to note that HVA and Berkshire Regional Planning Commission are working on several 
projects to measure the impact of storm drains on the East Branch Housatonic River (HVA 2004a).  
Overall this segment was generally free from odor, oil and grease, color and turbidity, floating matter, and 
nuisance organisms.   
 
DWM biologists noted the water at Station EB02A was “rust” colored and had a paper effluent odor 
(Mitchell 2005).  DWM biologists also noted slight turbidity to the water but no oils or objectionable 
deposits (MassDEP 2002b).  DWM personnel also made visual observations at this station during water 
quality surveys. At Station 02A trash was noted on two occasions (5/21/02 and 7/21/02) while on eight 
other occasions no objectionable deposits were noted (MassDEP 2002a). On 21 May 2002 no indication 
of the extent of deposits was noted, but on 21 July 2002 it was noted that the trash/garbage was “light, (a) 
few bottles”.  With the exception of 24 September 2002 when white foam was noted, no scums were 
noted.  A musky water odor and a “rotting vegetable” water odor were noted on two different occasions, 
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respectively.  All other occasions no odor was noted.  Water clarity was noted as clear on four occasions, 
slightly turbid on four other occasions and murky once.  At Station 02B no objectionable deposits or 
scums were noted.  A musky water odor was noted on one occasion, a septic water odor was noted 
twice, and sewage water odor was noted once.  On the remaining six occasions no water odor was noted 
but of these occasions a sewer smell in the air was noted three times.  Water clarity was generally noted 
as clear, and on only a few occasions it was rated as slightly turbid.   
 
 
Similar to the upper East Branch Housatonic River segment, the Primary Contact Recreational Use is 
assessed as impaired because of elevated fecal coliform bacteria counts, noted particularly during wet 
weather.  The Secondary Contact and Aesthetics uses are assessed as support based upon the 
acceptable bacteria counts and the generally acceptable aesthetic conditions noted by HVA volunteers 
and DWM personnel.  However, these uses are identified with an Alert Status due to occasional 
septic/sewage odors and issues with turbidity. 
 

EAST BRANCH HOUSATONIC RIVER (Segment MA21-02) Use Summary 

Designated Uses Status 

Aquatic Life 
 

SUPPORT* upper 6 miles 
NOT ASSESSED lower 2 miles 

Fish Consumption 
 

IMPAIRED 
Cause: PCBs 
Source: inappropriate waste disposal 
from General Electric Site 

Primary Contact 
 

IMPAIRED 
Cause: elevated fecal coliform bacteria  
Source: unknown 
Suspected sources: stormwater runoff 

Secondary Contact 
 

SUPPORT* 

Aesthetics 
 

SUPPORT* 

*Alert status issues identified, see details in use assessment 
 
 
RECOMMENDATIONS 
Continued monitoring of the aquatic conditions (both chemical and biological) is recommended to monitor 
the status of the resident biotic communities.  

 
Develop a monitoring plan and conduct bacteria sampling to evaluate effectiveness of point (Phase II 
stormwater permits) and non-point source pollution control activities in Dalton and Pittsfield and to assess 
the status of the Primary and Secondary Contact Recreational uses.  Conduct bacteria source tracking as 
needed to identify undocumented sources. 
 
It is currently being investigated by EPA as part of their Ecological Risk Assessment whether or not the 
biota in the East Branch Housatonic River upstream from the Crane & Co., Inc. dams (which pose a 
barrier to fish migration) are contaminated by PCBs.  The MA DPH should review the results of this 
investigation and adjust the fish consumption advisory as needed. 
 



138 FERC ¶ 62,190
UNITED STATES OF AMERICA

FEDERAL ENERGY REGULATORY COMMISSION

Crane and Company Project No. 13583-001

ORDER GRANTING EXEMPTION FROM LICENSING
(5 MW OR LESS)

(February 29, 2012)

1. On March 9, 2011, as supplemented on June 22, 2011, and August 17, 2011, 
Crane and Company (Crane or exemptee) filed an application to exempt its proposed 
250-kilowatt (kW) Byron Weston Hydroelectric Project (Byron Weston Project or 
project) from the requirements of Part I of the Federal Power Act (FPA).1  The project 
would be located on the East Branch of the Housatonic River in the Town of Dalton, 
Berkshire County, Massachusetts.2  The project would not use or occupy any federal 
facilities or land.  As discussed below, I am issuing an exemption from licensing for the 
project.

BACKGROUND

2. On March 18, 2011, the Commission issued public notice of the application 
tendered for filing and soliciting additional study requests, establishing May 9, 2011, as 

                                             
1 The Commission is authorized to exempt from the licensing requirements of 

Part I of the FPA small hydroelectric projects with an installed capacity of 5 megawatts 
or less that use for the generation of electricity either an existing dam (i.e., one in 
existence on or before July 22, 2005) or a "natural water feature" without the need for any 
dam or impoundment.  See sections 405 and 408 of the Public Utility Regulatory Policies 
Act of 1978, 16 U.S.C. §§ 2705 and 2708 (2006). 

2  The Byron Weston Project is located on the East Branch of the Housatonic 
River, a headwater of the Housatonic River, a navigable water of the United States.  
Connecticut Light and Power v. FPC, 557 F.2d 348 (2nd Cir. 1977). Because the project 
would have post-1935 construction, be located on a commerce clause waterway, and 
affect interstate commerce through its selling of power through an interstate grid, it is 
required to be licensed (or exempted from licensing) by the Commission pursuant to FPA 
section 23(b)(1), 16 U.S.C. § 817(1) (2006).  See 126 FERC ¶ 62,248 (2009) (order 
requiring the Byron Weston Project to be licensed or exempted from licensing).
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the deadline for filing study requests.3  On May 5, 2011, the National Park Service (NPS) 
requested that Crane provide additional information regarding the proposed project’s 
impact on views from the Appalachian National Scenic Trail.  On May 11, 2011, the 
Massachusetts Division of Fisheries and Wildlife (Massachusetts DFW) filed comments 
and revised preliminary terms and conditions.4  On May 12, 2011, the U.S. Department 
of the Interior (Interior) filed comments and preliminary terms and conditions.

3. On May 18, 2011, Crane filed information with the Commission in response to 
NPS’ request for additional information regarding the proposed project’s impact on views 
from the Appalachian National Scenic Trail.  

4. On September 1, 2011, the Commission issued a notice accepting the application 
and indicating that the application was ready for environmental analysis.  The notice 
established October 3, 2011, as the deadline to file motions to intervene, comments, 
recommendations, and terms and conditions.5  On September 2, 2011, Massachusetts 
DFW filed comments and final terms and conditions on the proposed project.  On 
September 29, 2011, Interior filed comments and final terms and conditions.  No other 
comments or motions to intervene were filed in response to the notice.

5. An Environmental Assessment (EA) was prepared by Commission staff and is 
being issued concurrently with this order.  The EA contains background information, 
analysis of impacts, and support for the requirements of this exemption from licensing.  
Based on the record of the proceeding, including the EA, granting an exemption from 
licensing for the Byron Weston Project would not constitute a major federal action 
significantly affecting the quality of the human environment.

6. The comments and terms and conditions have been fully considered in 
determining whether, and under what conditions, to issue this exemption.

                                             
3 76 Fed. Reg. 16,764 (March 25, 2011).

4 On April 4, 2011, the Massachusetts DFW filed comments and preliminary terms 
and conditions on the proposed project.  On May 11, 2011, it filed revised preliminary 
terms and conditions, modifying the term of the post-operation water quality monitoring 
study from three years to one year.   

5 Because the notice period deadline fell on a weekend, Saturday, October 1, 2011, 
the public notice deadline period did not end until the close of the next Commission 
business day, Monday, October 3, 2011.  18 C.F.R. 385.2007(a)(2) (2011).  76 Fed. Reg. 
55,893 (September 9, 2011).  
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PROJECT DESCRIPTION

7. The Byron Weston Project will use the water power potential of the existing 30-
foot-high, 90-foot-long, stone-masonry Byron Weston Dam No. 2 equipped with a 23-
foot-high, 75-foot-long spillway.6  The dam creates a 0.94-acre impoundment with a 
normal water surface elevation of 1,116.7 feet North Atlantic Vertical Datum (NAVD 
1988).  

8. In addition to the dam and impoundment, the project will include an existing 
intake structure equipped with existing trashracks7 and an existing headgate.  The water 
will pass through the headgate to an existing 6.5-foot-long, 6-foot-diameter penstock 
connected to an existing 50-foot-long, 9.5-foot-wide headrace canal.  The headrace canal 
will convey flow to a new 15-foot-long, 4.4-foot-diameter penstock leading to a new 250-
kilowatt turbine-generating unit within the existing Byron Weston Defiance Mill 
building.  Water will then be discharged into the East Branch of the Housatonic River 
through a new draft tube within the existing tailrace approximately 35 feet downstream of 
the dam.8  Project power will be transmitted through a new 100-foot-long, 600-volt 
transmission line within the Byron Weston Defiance Mill building that will be connected 
to the mill’s existing electrical distribution system.9  

9. The proposed project boundary encloses all of the project facilities described 
above.  

10. Crane proposes to operate the project in a run-of-river mode, where outflow from 
the project will equal inflow, and water levels in the impoundment will not be drawn 

                                             
6 The Byron Weston Dam No. 2 was retrofitted with a hydroelectric generator to 

produce energy in the early 1900s, and electric generation continued at the dam site until 
sometime after 1942.

7 The existing trashracks extend full-depth and have 1-inch clear bar spacing.   

8 Crane proposes to remove components from the Byron Weston Defiance Mill 
building that were previously used for hydroelectric generation at the site, including 
sections of the penstock and the two McCormick Hercules wheel turbines.  Structural 
modifications will also be made within the existing footprint of the Byron Weston 
Defiance Mill building to accommodate the new turbine-generating unit.

9 The electricity generated by the project will be used within Crane’s mill 
complex, which includes the Byron Weston Defiance Mill building as well as other 
facilities.  The mill complex serves as the headquarters and principal paper-
manufacturing location for Crane.    
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down for electric generation.  Flow to the turbine will be automatically managed by a 
controller connected to the turbine wicket gates and a water level sensor located in the 
impoundment.  When the sensor detects a decrease in the impoundment level, the wicket 
gates will close to reduce flow to the turbine and stabilize the impoundment level.  When 
the sensor detects an increase in the impoundment level, the wicket gates will open to 
increase flow to the turbine.  At flows less than 20 cubic feet per second (cfs) (the 
minimum hydraulic capacity of the turbine), the project will not operate and all flow will 
pass over the spillway.  At flows between 20 and 170 cfs (the maximum hydraulic 
capacity of the turbine), the project will operate and no flow will pass over the spillway.  
At flows greater than 170 cfs, the project will generate at its maximum capacity and all 
excess flow will pass over the spillway.  The project will bypass approximately 35 feet of 
the East Branch; however, discharge from the tailrace will backwater up to the base of the 
dam and maintain a wetted channel in the bypassed reach.  No minimum flow release to 
the bypassed reach is proposed.  Crane estimates that the annual generation of the project 
will be 938 megawatt-hours. 

WATER QUALITY CERTIFICATION

11. On September 23, 2011, the Massachusetts Department of Environmental 
Protection (Massachusetts DEP) issued a water quality certification for the Byron Weston 
Project (see Appendix C).  The certification contains 24 conditions.      

FPA SECTION 30(c) CONDITIONS

12. Pursuant to section 405 of Public Utility Regulatory Policies Act (PURPA),10 5-
MW exemptions are subject to the requirements of section 30(c) of the FPA,11 which 
provides, among other things, that the Commission “shall include in any such exemption . 
. . such terms and conditions as the Fish and Wildlife Service, National Marine Fisheries 
Service, and the State [fish and wildlife] agency each determine are appropriate to 
prevent loss of, or damage to, such resources . . . ”  Article 2 of all exemptions requires 
compliance with the terms and conditions filed by federal and state fish and wildlife 
agencies to protect fish and wildlife resources.12

13. On September 2, 2011, Massachusetts DFW submitted 10 section 30(c)
conditions, and on September 29, 2011, Interior submitted 10 nearly identical section 
30(c) conditions.  Massachusetts DFW’s and Interior’s conditions require the exemptee 

                                             
10 16 U.S.C. § 2705(b) (2006). 

11 16 U.S.C. § 823a(c) (2006).  

12 See 18 C.F.R. § 4.106 (2011).
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to:  (1) operate the project in an instantaneous run-of-river mode; (2) use full-depth 
trashracks with an approach velocity of 2.0 feet-per-second (fps) or less and with clear 
bar spacing of 1 inch or less;13 (3) conduct a post-operation water quality monitoring 
survey to ensure that the project does not deplete dissolved oxygen in the East Branch of 
the Housatonic River;14 (4) develop a plan for monitoring and maintaining run-of-river 
operation; (5) pass 90 percent of inflow downstream during refilling of the impoundment 
after maintenance or emergency drawdowns; (6) construct, operate, maintain, and 
evaluate upstream and downstream fish passage facilities when notified by the agencies 
that such facilities are necessary; (7) notify the agencies when the project commences 
operation and provide as-built drawings; (8) allow the agencies to inspect the project area 
at any time while the project operates; (9) file with the Commission any additional 
conditions imposed by the agencies; and (10) incorporate in any conveyance (by lease or 
sale) of the project, the terms and conditions of the exemption.

14. The section 30(c) conditions will protect water quality, fisheries, and aquatic 
habitat in the impoundment and in the East Branch of the Housatonic River downstream 
of the project.15

15. As discussed below, all of the section 30(c) conditions are set forth in Appendices 
A and B of this order.

THREATENED AND ENDANGERED SPECIES

16. Section 7 of the Endangered Species Act16 requires federal agencies to ensure that 
their actions are not likely to jeopardize the continued existence of endangered or 
threatened species or result in the destruction or adverse modification of the critical 
habitat of such species.  In a letter dated January 3, 2011, included in the exemption 
application, the U.S. Fish and Wildlife Service stated that no federally listed or proposed, 

                                             
13 Crane will use the existing trashracks with a measured approach velocity of 1.1 

fps.  EA at 17.

14 Massachusetts DFW’s 30(c) condition 3 states that if results indicate that the 
project is causing depletion of dissolved oxygen, further study will be required.  Interior’s 
30(c) condition 3 states that if environmental and/or operating conditions during the first 
year of post-operation monitoring are not representative, or if the data collected indicate 
that the project is causing depletion of DO, the survey should be repeated the following 
year.  

15 EA at vi.  

16 16 U.S.C. § 1536(a) (2006).
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threatened or endangered species or critical habitat are known to occur in the project area.  
Thus, issuing an exemption from licensing for the project will not affect federally listed 
threatened or endangered species.  Therefore, no further action under the Endangered 
Species Act is required.17

NATIONAL HISTORIC PRESERVATION ACT

17. Under section 106 of the National Historic Preservation Act (NHPA)18 and its 
implementing regulations,19 federal agencies must take into account the effect of any 
proposed undertaking on properties listed or eligible for listing in the National Register 
(defined as historic properties) and afford the Advisory Council on Historic Preservation 
a reasonable opportunity to comment on the undertaking.  This generally requires the 
Commission to consult with the State Historic Preservation Office (SHPO) to determine 
whether and how a proposed action may affect historic properties, and to seek ways to 
avoid or minimize any adverse effects.

18. The Byron Weston Defiance Mill building, in which the project works will be 
located, was constructed in 1821 but is not listed in the National Register.  Because of its 
age, however, the Byron Weston Defiance Mill is a structure that could be eligible for 
listing in the National Register. 

19. On October 17, 2011, the Commission issued a letter to the Massachusetts 
Historical Commission (Massachusetts SHPO) concluding that granting an exemption 
from licensing for the Byron Weston Project would have no effect on historic, 
archaeological, or traditional cultural properties.  The Massachusetts SHPO did not 
respond to the Commission’s determination of no effect finding in the October 17, 2011, 
letter.  Pursuant to the Advisory Council on Historic Preservation’s regulations, if the 
SHPO does not object within 30 days of receipt of a finding, then the agency’s 
responsibilities under section 106 of the NHPA are fulfilled.20

20. The exemptee will occasionally need to implement project modifications not 
specifically authorized by this exemption; however, these modifications could affect 
cultural resources at the project.  Therefore, to ensure that cultural resources are not 
adversely affected by implementing project modifications, Article 25 requires the 

                                             
17 EA at 9.

18 16 U.S.C § 470 et seq. (2006).

19 36 C.F.R. Part 800 (2011).

20 36 C.F.R. § 800.4(d)(1)(i) (2011).
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exemptee to consult with the Massachusetts SHPO prior to conducting any maintenance 
activities, land-clearing or land-disturbing activities, or changes to project operation or 
facilities that do not require Commission approval but could affect cultural resources. 

21. While construction of the project will have no adverse effect on known historic 
properties, previously unidentified cultural resources could be discovered during the 
course of constructing or operating the project; therefore, Article 26 requires the 
exemptee to stop work and consult with the Massachusetts SHPO if previously 
unidentified cultural resources are discovered during project construction or operation.

22. Crane proposes to remove both of the McCormick Hercules wheel turbines from 
the existing powerhouse within the Byron Weston Defiance Mill building and refurbish 
one of the turbines for public display.  To ensure that appropriate measures are taken to 
preserve the McCormick Hercules wheel turbine for public display, Article 27 requires 
the exemptee to develop and implement a Wheel Turbine Relocation Plan in consultation 
with the Dalton Historical Commission and the Massachusetts SHPO.  The plan will 
identify how the turbine will be refurbished, procedures involved in the relocation 
process, and where the turbine will be relocated for public display.  The plan will also 
include methods for photo-documentation of the turbine prior to removal from its existing 
location and describe the information Crane will incorporate into the turbine’s 
interpretive display.

ADMINISTRATIVE PROVISIONS

23. All projects exempted from licensing under Part I of the FPA are subject to 
standard terms and conditions.  These terms and conditions are included as standard 
Articles 1 through 9.  Special Articles 10 through 27, which provide for administration of 
the exemption from licensing and dam safety, are also included in this exemption.

A.  Annual Charges

24. The Commission collects annual charges from exemptees for the administration of 
its hydropower program.21  As explained in Article 10, however, under the regulations 
currently in effect, projects with an authorized installed capacity of 1,500 kW or less, like 
this project, are not assessed an annual charge.

B.  Start of Construction

25. Standard Article 3 provides that the Commission may revoke the exemption if 
actual construction of the project’s generating facilities has not begun within two years or 

                                             
21 See 18 C.F.R. § 11.1(b)(2) (2011). 
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has not been completed within four years from the date this exemption was granted.  
Additionally, Article 11 is included in this exemption and states that the Commission 
may terminate the exemption if the construction of any other project works described in 
this exemption has not begun within two years or is not completed within four years of 
the date this exemption is issued.22  

C.  Exhibit F and G Drawings

26. The Commission requires the exemptee to file sets of approved project drawings 
(Exhibits F and G) on microfilm and electronic file format.  The four Exhibit F drawings 
(F-1 through F-4) filed on March 9, 2011, the two revised Exhibit F drawing (F-5 and F-
6) filed on June 22, 2011, are approved and made part of this exemption.  Article 12 
requires the filing of the approved Exhibit F drawings in aperture card and electronic file 
format.  The Exhibit F drawings being filed must meet the requirements of sections 4.39 
and 4.41 of the Commission’s regulations.23

27. The Exhibit G drawings (G-1 and G-2) filed on March 9, 2011, are not approved.  
Exhibit G-1 is an aerial photograph and Exhibits G-1 and G-2 contain color which is 
illegible when formatted on microfilm aperture cards.  Exhibit G-1 is not stamped by a 
registered land surveyor, and Exhibit G-2 shows an illegible surveyor’s stamp affixed 
approximately 11 years prior to the date of the drawing (i.e., January 28, 2011).  In 
addition, Exhibit G-2 includes two illegible drawings, and the reference points shown on 
Exhibit G-1 and G-2 are linear which makes geo-reference verification difficult.  
Article 13 requires the refiling of legible Exhibit G-1 and G-2 drawings that are black and 
white (no color), are stamped by a registered land surveyor, include three non-linear 
reference points, and meet the requirements of sections 4.39 and 4.41 of the 
Commission’s regulations.

D.  Project Safety

28. Ensuring the safety of all jurisdictional dams is an important public interest 
function of the Commission.  A dam failure could result in loss of life or property 
damage, and could also result in significant negative environmental effects.  In the 
interest of ensuring the safety of this project, Article 14 is included in this exemption and 

                                             
22 The start-of-construction deadline in standard Article 3 (contained in the 

attached Form E-2) refers to the project’s generating facilities.  The deadline in special 
Article 11 applies to on-the-ground construction of other project facilities.  

23 18 C.F.R. §§ 4.39 and 4.41(g)-(h) (2011).
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requires the exemptee to comply with Part 12 of the Commission’s regulations, which 
governs the safety of water power projects and project works.24

E.  Operation and Maintenance

29. Ensuring that the exempted project is operated and maintained as required by this 
exemption is an important public interest function of the Commission.  Therefore, 
Article 15 is included in this exemption and states that if the exemptee causes or allows 
essential project property to be removed or destroyed or to become unfit for use, without 
adequate replacement, the Commission will deem it the exemptee’s intent to surrender 
the exemption.  

F.  Exemptee Liability

30. Section 10(c) of the FPA provides that licensees, and not the United States, are 
liable for “damages occasioned to the property of others by the construction, 
maintenance, or operation of the project works . . . ”25  To clarify that exemptees are 
similarly liable, Article 16 is included in this exemption and states that the exemptee is 
liable for damages to the property of others.

G.  Property Rights

31. Pursuant to 18 C.F.R. § 4.31(c)(2)(ii), an applicant for exemption is required to 
demonstrate that, at the time it files its exemption application, it has sufficient rights to 
any non-federal land and facilities required for the construction and operation of the 
project.  The application and supplemental information filed on June 22, 2011, and 
August 17, 2011, contains documentation that Crane has the necessary property rights to 
develop and operate the project.  However, because an exemption is issued in perpetuity, 
Article 17 is included in this exemption and reserves the Commission’s authority to 
revoke the exemption if in the future the exemptee fails to maintain sufficient rights to 
comply with the terms and conditions of the exemption.

H.  Commission Approval of Resource Plans

32. The section 30(c) conditions (Appendices A and B of this order) and the water 
quality certification conditions (Appendix C) require that plans be prepared for run-of-
river operation and erosion control.  The conditions, however, do not require the plans to 

                                             
24 18 C.F.R. Part 12 (2011).  Special Article 14 is broader than standard Article 8 

(contained in the attached Form E-2), which essentially is subsumed in special Article 14.

25 16 U.S.C. § 803(c) (2006).
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be filed with the Commission for approval.  Therefore, Article 18(a) requires the filing of 
each plan with the Commission for approval before implementation.  In addition, Article 
18(b) requires the exemptee to report data collected during the post-operation water 
quality monitoring survey and Article 18(c) requires the exemptee to notify the 
Commission of temporary modification of project operation, temporary impoundment 
refill procedure modification, and when the project commences operation.  Finally, 
Article 18(d) requires the exemptee to file an amendment application with the 
Commission if Massachusetts DFW, Interior, or Massachusetts DEP determines that 
depletion of dissolved oxygen in the river from project operation requires mitigation 
measures, upstream or downstream fish passage facilities are needed, or terms and 
conditions need to be added or altered to carry out their responsibilities with respect to 
fish and wildlife resources.       

I.  Review of Final Plans and Specifications

33. To ensure that the exemptee is constructing and operating a safe and adequate 
project, Articles 19 through 24 require the exemptee to provide the Commission’s 
Division of Dam Safety and Inspections – New York Regional Office (D2SI), for its 
review and approval:  contract plans and specifications, including a soil erosion and 
sediment control plan; cofferdam construction drawings; as-built drawings; an owner’s 
dam safety program; an inflow design flood and hazard classification study; and a public 
safety plan.26  

34. The exemptee may not begin any construction until the D2SI – New York 
Regional Engineer has reviewed and commented on the plans and specifications, 
determined that all preconstruction requirements have been satisfied, and authorized, in 
writing, the start of construction.

The Director orders:

(A)  Effective the date this order is issued, the Byron Weston Hydroelectric 
Project is exempted from Part I of the Federal Power Act (FPA), subject to the conditions 
submitted by the Massachusetts Division of Fisheries and Wildlife and the U.S. 

                                             
26 Interior recommended providing access to the project area wherever possible to 

allow for public utilization of fish and wildlife resources, taking into consideration any 
necessary restrictions to maintain public safety and protect project civil works.  Article 24 
requires a public safety plan.  The public safety plan requires an evaluation of public 
safety concerns at the project site, including designated recreation areas, and an 
assessment of the need for the installation of safety devices, including signage or other 
safety measures.  
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Department of the Interior under section 30(c) of the FPA, as those conditions are set 
forth in Appendices A and B of this order, the conditions in Appendix C, and the articles 
specified below.

(B)  The project consists of: 

(1)  All lands, to the extent of the exemptee’s interests in these lands, described in 
the project description and the project boundary discussion of this order.

(2)  The following project works:  (1) the existing 90-foot-long, 30-foot-high, 
stone-masonry Byron Weston Dam No. 2 equipped with a 75-foot-long, 23-foot-high 
spillway section; (2) an existing 0.94-acre impoundment with a normal water surface 
elevation of 1,116.7 feet North Atlantic Vertical Datum (NAVD 1988); (3) an existing 
20.8-foot-wide, 12-foot-deep intake structure that includes trashracks with 1-inch clear-
bar spacing; (4) a new 3/8-inch-thick steel plate extending from the top of the trashracks 
to the top of the intake opening; (5) an existing 8-foot-wide, 8-foot-high headgate; (6) an 
existing 6.5-foot-long, 6-foot-diameter penstock that conveys flow to an existing 50-foot-
long, 9.5-foot-wide, 10-foot-high headrace canal connected to a new 15-foot-long, 4.4-
foot-diameter penstock; (7) the existing Byron Weston Defiance Mill building containing 
one new 250-kilowatt turbine-generating unit; (8) a new draft tube placed within the 
existing 11.8-foot-wide, 10-foot-high arched tailrace; (9) a new 12-inch-diameter low-
level outlet pipe that discharges water into the turbine draft tube and tailrace and is 
connected to the new 15-foot-long, 4.4-foot-diameter penstock; (10) a new 100-foot-long, 
600-volt transmission line connecting the generating unit to the existing electrical 
distribution system for the Byron Weston Defiance Mill; and (11) appurtenant facilities.

The project works generally described above are more specifically shown and 
described by those portions of Exhibits A and F below:

Exhibit A:  Pages A-2 through A-8 filed on March 9, 2011, and information filed 
on June 22, 2011.

Exhibit F:  The following Exhibit F drawings filed on March 9, 2011, (F-1 through 
F-4) and June 22, 2011, (F-5 and F-6):

Exhibit F Drawing FERC No. 13583 Description

F-1 1 Title Sheet, Maps, & Index of 
Drawings

F-2 2 Powerhouse Area Plan –
Existing Conditions

F-3 3 Powerhouse Area, Section 
View – Existing Conditions
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Exhibit F Drawing FERC No. 13583 Description

F-4 4 Powerhouse Area Plan –
Proposed Conditions

F-5 5 Flow Profile Through System
F-6 6 Powerhouse Area – Proposed 

Conditions

(3)  All of the structures, fixtures, equipment or facilities used to operate or 
maintain the project, all portable property that may be employed in connection with the 
project, and all riparian or other rights that are necessary or appropriate in the operation 
or maintenance of the project. 

(C)  The Exhibits A and F described above are approved and made part of the 
exemption.  The Exhibit G drawings filed on March 9, 2011, are not approved.  

(D)  This exemption is also subject to the articles set forth in Form E-2 entitled 
Standard Terms and Conditions of Exemption from Licensing (attached), and the 
following additional articles:

Article 10.  Administrative Annual Charges.  The exemptee shall pay the United 
States annual charges, effective as of the start of project construction, as determined in 
accordance with the provisions of the Commission's regulations in effect from time to 
time, for the purpose of reimbursing the United States for the cost of administration of the 
Commission’s hydropower program.  The authorized installed capacity for that purpose is 
250 kilowatts.  Under the regulations currently in effect, projects with authorized 
installed capacity of less than or equal to 1,500 kilowatts will not be assessed annual 
charges.
  

Article 11.  Start of Construction.  The Commission may terminate this exemption 
if actual construction of any project works has not begun within two years or has not been 
completed within four years from the issuance date of this exemption.  If an exemption is 
terminated under this article, the Commission will not accept from the prior exemption 
holder a subsequent application for exemption from licensing for the same project within 
two years of the termination.   

Article 12.  Exhibit F Drawings.  Within 45 days of the date of issuance of this 
exemption, the exemptee shall file the approved exhibit drawings in aperture card and 
electronic file formats.

(a)  Three sets of the approved exhibit drawings shall be reproduced on silver or 
gelatin 35mm microfilm.  All microfilm shall be mounted on type D (3-1/4" x 7-3/8") 
aperture cards.  Prior to microfilming, the FERC Project-Drawing Number (i.e., P-13583-
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1 through P-13583-6) shall be shown in the margin below the title block of the approved 
drawing.  After mounting, the FERC Drawing Number shall be typed on the upper right 
corner of each aperture card.  Additionally, the Project Number, FERC Exhibit (i.e., F-1, 
F-2, etc.), Drawing Title, and date of this exemption shall be typed on the upper left 
corner of each aperture card.

Two of the sets of aperture cards shall be filed with the Secretary of the 
Commission, ATTN:  OEP/DHAC.  The third set shall be filed with the Commission's 
Division of Dam Safety and Inspections – New York Regional Office.

(b)  The exemptee shall file two separate sets of exhibit drawings in electronic 
raster format with the Secretary of the Commission, ATTN:  OEP/DHAC.  A third set 
shall be filed with the Commission's Division of Dam Safety and Inspections – New 
York Regional Office.  Exhibit F drawings must be segregated from other project 
exhibits, and identified as (CEII) material under 18 C.F.R. § 388.113(c).  Each drawing 
must be a separate electronic file, and the file name shall include:  FERC Project-
Drawing Number, FERC Exhibit, Drawing Title, date of this exemption, and file 
extension in the following format [P-13583-2, F-2, Powerhouse Area Plan, MM-DD-
YYYY.TIF].  Electronic drawings shall meet the following format specification:

IMAGERY - black & white raster file 
FILE TYPE – Tagged Image File Format, (TIFF) CCITT Group 4 
RESOLUTION – 300 dpi desired, (200 dpi min)
DRAWING SIZE FORMAT – 24” x 36” (min), 28” x 40” (max)
FILE SIZE – less than 1 MB desired

Article 13.  Exhibit G Drawings.  Within 90 days of the date of issuance of this 
exemption, the exemptee shall file, for Commission approval, revised legible Exhibit G 
drawings that are black and white (no color), are stamped by a registered land surveyor, 
and include three non-linear reference points.  The Exhibit G drawings must comply with 
sections 4.39 and 4.41of the Commission’s regulations.

Article 14. Part 12 Requirements.  This project is subject to Part 12 of the 
Commission’s regulations, 18 C.F.R. Part 12 (as they may be amended from time to 
time). For the purposes of applying these provisions of Part 12, the exempted project is 
deemed to be a licensed project development and the owner of the exempted project is 
deemed to be a licensee.

Article 15.  Operation and Maintenance.  The Commission may determine that the 
exemptee has impliedly surrendered this exemption if essential project property is 
removed or destroyed or becomes unfit for use, without adequate replacement; or if the 
project is abandoned or good faith project operation or maintenance is discontinued; or if 
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the exemptee refuses or neglects to comply with the terms of the exemption and the 
lawful orders of the Commission.

Article 16.  Liability.  This exemption is subject to the provisions of section 10(c) 
of the Federal Power Act, 16 U.S.C. § 803(c) (2006).  That section provides that the 
exemptee shall be liable for all damages occasioned to the property of others by the 
construction, maintenance, or operation of the project works or of the works appurtenant 
or accessory thereto, constructed under this exemption; and in no event shall the United 
States be liable therefore.

Article 17.  Property Rights.  The Commission reserves the right to require the 
exemptee to obtain additional property rights, if such rights become necessary to develop, 
operate, or maintain the project or to achieve compliance with the terms and conditions of 
the exemption.  The Commission may terminate this exemption if, at any time, the 
exemptee does not hold sufficient property rights in the land or project works necessary 
to develop, maintain, and operate the project.

Article 18.  Commission Approval and Reporting.  

(a) Requirement to File Plans for Commission Approval

Various measures in the Massachusetts Division of Fisheries and Wildlife 
(Massachusetts DFW) and the U.S. Department of the Interior’s (Interior) conditions 
issued pursuant to section 30(c) of the Federal Power Act (Appendices A and B), and 
conditions in the Massachusetts Department of Environmental Protection (Massachusetts 
DEP) water quality certification (WQC) issued pursuant to section 401 of the Clean 
Water Act (Appendix C), require the exemptee to prepare plans in consultation with state 
and federal agencies but without submittal to or approval by the Commission.  Each such 
plan shall be submitted to the Commission for approval.  These plans are listed below.

30(c) condition no. WQC condition 
no.

Massachusetts
DFW

Interior
Massachusetts

DEP

Plan name Due date

4 4 17
Run-of-river operation, 
maintenance, and 
monitoring plan

Within 5 months 
of issuance of this 
exemption

9 Erosion control plan

At least 60 days 
prior to 
commencing 
project 
construction
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The exemptee shall include with each plan filed with the Commission 
documentation that the exemptee developed the plan in consultation with the 
Massachusetts DFW, Interior, and Massachusetts DEP (as appropriate), and has received 
approval from these agencies.  The Commission reserves the right to make changes to 
any plan submitted.  Upon Commission approval, the plan becomes a requirement of the 
exemption, and the exemptee shall implement the plan, including any changes required 
by the Commission.  

(b) Requirement to File Reports

Various measures in Massachusetts DFW and Interior’s section 30(c) conditions 
and Massachusetts DEP’s WQC conditions require the exemptee to report data or 
information to other entities that documents compliance with requirements of this 
exemption and may have bearing on future actions.  These reports shall also be submitted 
to the Commission.  These reports are listed below.

30(c) condition no. WQC condition 
no.

Massachusetts
DFW

Interior
Massachusetts

DEP

Description Due date

3 3 18
Post-operation water 
quality monitoring survey 
results

Within 3 months 
of completion of 
the survey

The exemptee shall submit to the Commission documentation of any consultation, 
and copies of any comments and recommendations made by any consulted entity in 
connection with each report.  The Commission reserves the right to require changes to 
project operations or facilities based on the information contained in the report and any 
other available information.

(c) Requirement to File Notification

The exemptee shall also file with the Commission notification of the following 
activities.
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30(c) condition no. WQC condition 
no.

Massachusetts
DFW

Interior
Massachusetts

DEP

Notification 
requirement

Due date

1 1 13
Notification of 
temporary modification 
of project operation 

Within 10 days of 
each occurrence 
and a report 
within 30 days of 
each occurrence

5 5 16
Notification of 
temporary refill 
procedure modification

Within 10 days of 
each occurrence

7 7 21
Notification of when the 
project commences 
operation

Within 30 days of  
commencement of 
project operation

(d)  Requirement to File Amendment Applications 

Certain Massachusetts DFW and Interior section 30(c) conditions and 
Massachusetts DEP WQC conditions contemplate unspecified long-term changes to 
project operations or facilities for the purpose of mitigating environmental impacts.  
These changes may not be implemented without prior Commission authorization granted 
after the filing of an application to amend the exemption.  These conditions are listed 
below. 

30(c) condition no. WQC condition 
no.

Massachusetts
DFW

Interior
Massachusetts

DEP

Exemption requirement Due date

3, 6, 9 3, 6, 9 11, 12, 18, 20
Changes or 
modifications to the 
exemption

Within 30 days of 
receipt of new or 
revised conditions

Article 19.  Commission’s Review of Contract Plans and Specifications.   At least 
60 days prior to the start of any construction, the exemptee shall submit one copy of its 
plans and specifications and a supporting design document to the Commission’s Division 
of Dam Safety and Inspections (D2SI) – New York Regional Engineer, and two copies to 
the Commission (one of these shall be a courtesy copy to the Director, D2SI).  The 
submittal to the D2SI – New York Regional Engineer must also include as part of 
preconstruction requirements:  a Quality Control and Inspection Program, Temporary 
Construction Emergency Action Plan, and Soil Erosion and Sediment Control Plan.  The 
exemptee may not begin any land-disturbing activities until the D2SI – New York 
Regional Engineer has reviewed and commented on the plans and specifications, 
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determined that all preconstruction requirements have been satisfied, and authorized the 
start of construction. 

The Soil Erosion and Sediment Control Plan shall describe all measures that will 
be taken to minimize erosion and sedimentation during construction, including:  
procedures for removal and disposal of accumulated sediment removed from the tailrace, 
procedures to handle and process wastewater drained from the cofferdam area in the 
tailrace, descriptions and drawings of all erosion control measures, and an 
implementation schedule.  The Soil Erosion and Sediment Control Plan shall include 
provisions of the erosion control plan including debris disposal required by 
Massachusetts Department of Environmental Protection’s certification conditions 9 and 
10.

Article 20.  Cofferdam Construction.  The exemptee shall review and approve the 
design of contractor-designed cofferdams and deep excavations prior to the start of 
construction and shall ensure that construction of cofferdams and deep excavations are 
consistent with the approved design.  At least 30 days before starting construction of any 
cofferdams or deep excavations, the exemptee shall submit one copy to the 
Commission’s Division of Dam Safety and Inspections (D2SI) – New York Regional 
Engineer and two copies to the Commission (one of these copies shall be a courtesy copy 
to the Director, D2SI) of the approved cofferdam and deep excavation construction 
drawings and specifications, and the letters of approval.

Article 21.  As-built Exhibits.  Within 90 days of completion of construction of the 
facilities authorized by this exemption, the exemptee shall file for Commission approval, 
revised Exhibits A, F, and G, as applicable, to describe and show those project facilities 
as built.  A courtesy copy shall be filed with the Commission’s Division of Dam Safety 
and Inspections (D2SI) – New York Regional Engineer; the Director, D2SI; and the 
Director, Division of Hydropower Administration and Compliance.

Article 22.  Owner’s Dam Safety Program.  Within 90 days of the issuance date of 
the exemption, the exemptee shall submit to the Commission’s Division of Dam Safety 
and Inspections (D2SI) – New York Regional Engineer, an Owner’s Dam Safety 
Program which at a minimum shall demonstrate a clear acknowledgement of the dam 
owner’s responsibility for the safety of the project, an outline of the roles and 
responsibilities of the exemptee’s dam safety staff, and access of the exemptee’s dam 
safety official to the Chief Executive Officer (CEO). 

Article 23.  Inflow Design Flood and Hazard Classification Study.  Within six 
months of the issuance date of the exemption, the exemptee shall submit one copy to the 
Commission’s Division of Dam Safety and Inspections (D2SI) – New York Regional 
Engineer and two copies to the Commission (one of these copies shall be a courtesy copy 
to the Director, D2SI) of an Inflow Design Flood and Hazard Classification study.  The 
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study shall be performed according to Chapter 2 of the Commission’s Engineering 
Guidelines.  The study shall include:  (1) an incremental hazard evaluation to determine 
the effects on downstream structures in the event of a dam failure; (2) a recommendation 
for the project’s hazard potential classification; (3) a determination of the project’s Inflow 
Design Flood; and (4) an assessment of the adequacy of the project’s spillway capacity.

Article 24.  Public Safety Plan.  Within 60 days from the issuance of this order, 
the exemptee shall submit one copy to the Commission’s Division of Dam Safety and 
Inspections (D2S1) – New York Regional Engineer and two copies to the Commission 
(one of these copies shall be a courtesy copy to the Director, D2SI) of a Public Safety 
Plan.  The plan shall include an evaluation of public safety concerns at the project site, 
including any designated recreation areas, and assess the need for the installation of 
safety devices or other safety measures.  The submitted plan shall include a description of 
all public safety devices and signage, as well as a map showing the location of all public 
safety measures.  For additional guidance, the exemptee can review the Guidelines for 
Public Safety at Hydropower Projects on the FERC-D2SI website. 

Article 25.  Protection of Cultural Resources.  Prior to implementing any project 
modifications not specifically authorized by this exemption, including but not limited to 
maintenance activities, land-clearing or land-disturbing activities, or changes to project 
operation or facilities, the exemptee shall consult with the Massachusetts Historical 
Commission (Massachusetts SHPO) to determine the effects of the activities and the need 
for any cultural resource studies or measures.  If no studies or measures are needed, the 
exemptee shall file with the Commission documentation of its consultation with the 
Massachusetts SHPO. 

If a project modification is determined to affect a historic property, the exemptee 
shall file for Commission approval a historic properties management plan (HPMP) 
prepared by a qualified cultural resource specialist after consultation with the 
Massachusetts SHPO.  In developing the HPMP, the exemptee shall use the Advisory 
Council on Historic Preservation and the Commission’s Guidelines for the Development 
of Historic Properties Management Plans for FERC Hydroelectric Projects, dated May 
20, 2002.  The HPMP shall include the following items:  (1) a description of each historic 
property; (2) a description of the potential effect on each historic property; (3) proposed 
measures for avoiding or mitigating adverse effects; (4) documentation of the nature and 
extent of consultation; and (5) a schedule for implementing mitigation and conducting 
additional studies.  The Commission reserves the right to require changes to the HPMP.  

The exemptee shall not implement any project modifications, other than those 
specifically authorized in this exemption, until informed by the Commission that the 
requirements of this article have been fulfilled.
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Article 26. Protection of Undiscovered Cultural Resources.  If the exemptee 
discovers previously unidentified cultural resources during the course of constructing, 
maintaining, or developing project works or other facilities at the project, the exemptee 
shall stop all land-clearing and land-disturbing activities in the vicinity of the resource 
and consult with the Massachusetts Historical Commission (Massachusetts SHPO) to 
determine the need for any cultural resource studies or measures.  If no studies or 
measures are needed, the exemptee shall file with the Commission documentation of its 
consultation with the Massachusetts SHPO.

If a discovered cultural resource is determined to be eligible for the National 
Register of Historic Places, the exemptee shall file for Commission approval a historic 
properties management plan (HPMP) prepared by a qualified cultural resource specialist 
after consultation with the Massachusetts SHPO.  In developing the HPMP, the exemptee 
shall use the Advisory Council on Historic Preservation and the Commission’s 
Guidelines for the Development of Historic Properties Management Plans for FERC 
Hydroelectric Projects, dated May 20, 2002.  The HPMP shall include the following 
items:  (1) a description of each discovered property, indicating whether it is listed in or 
eligible to be listed in the National Register of Historic Places; (2) a description of the 
potential effect on each discovered property; (3) proposed measures for avoiding or 
mitigating adverse effects; (4) documentation of the nature and extent of consultation; 
and (5) a schedule for implementing mitigation and conducting additional studies.  The 
Commission reserves the right to require changes to the HPMP.

The exemptee shall not resume land-clearing or land-disturbing activities in the 
vicinity of a cultural resource discovered during construction, until informed by the 
Commission that the requirements of this article have been fulfilled.

Article 27.  Wheel Turbine Relocation Plan.  Within six months of the issuance 
date of the exemption, the exemptee shall file with the Commission, for approval, a 
Wheel Turbine Relocation Plan that describes the refurbishment and relocation of one of 
the McCormick Hercules wheel turbines being removed from the Byron Weston 
Defiance Mill building.  The plan shall:

(1) describe the procedures for removing and handling the turbine, including 
photo-documentation of the turbine prior to removal from its existing location;

(2) describe the methods for refurbishing the turbine;

(3) identify where the turbine will be relocated and describe the interpretive 
information that will be provided with the public display; and

(4) provide an implementation schedule.

20120229-3040 FERC PDF (Unofficial) 02/29/2012



Project No. 13583-001 - 20 -

The plan shall be developed in consultation with the Massachusetts Historical 
Commission and the Dalton Historical Commission.  The exemptee shall allow a 
minimum of 30 days for the agencies to comment and to make recommendations before 
filing the plan with the Commission.  If the exemptee does not adopt a recommendation, 
the filing shall include the exemptee’s reasons, based on project-specific information.

The Commission reserves the right to make changes to the plan.  Removal of the 
McCormick Hercules wheel turbines from the Byron Weston Defiance Mill building
shall not begin until the exemptee is notified by the Commission that the plan is 
approved.  Upon Commission approval, the exemptee shall implement the plan, including 
any changes required by the Commission.  

(E)  The exemptee shall serve copies of any Commission filing required by this 
order on any entity specified in this order to be consulted on matters related to that filing. 
Proof of service on these entities must accompany the filing with the Commission.

(F)  This order constitutes final agency action.  Any party may file a request for 
rehearing of this order within 30 days from the date of its issuance, as provided in section 
313(a) of the FPA, 16 U.S.C. § 825l (2006), and section 385.713 of the Commission’s 
regulations, 18 C.F.R. § 385.713 (2011).  The filing of a request for rehearing does not 
operate as a stay of the effective date of this exemption or of any other date specified in 
this order.  The exemptee’s failure to file a request for rehearing shall constitute 
acceptance of this order.

Jeff C. Wright
Director
Office of Energy Projects
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Form E-2
        

FEDERAL ENERGY REGULATORY COMMISSION

Section 4.106 - Standard Terms and Conditions of Exemption from Licensing 

Any exemption from licensing granted under this subpart for a small hydroelectric 
power project is subject to the following standard terms and conditions:

Article 1.  The Commission reserves the right to conduct investigations under 
sections 4(g), 306, 307, and 311 of the Federal Power Act with respect to any acts, 
complaints, facts, conditions, practices, or other matters related to the construction, 
operation, or maintenance of the exempt project.  If any term or condition of the 
exemption is violated, the Commission may revoke the exemption, issue a suitable order 
under section 4(g) of the Federal Power Act, or take appropriate action for enforcement, 
forfeiture, or penalties under Part III of the Federal Power Act. 

Article 2.  The construction, operation, and maintenance of the exempt project 
must comply with any terms and conditions that the United States Fish and Wildlife 
Service and any state fish and wildlife agencies have determined are appropriate to 
prevent loss of, or damage to, fish or wildlife resources or to otherwise carry out the 
purposes of the Fish and Wildlife Coordination Act, as specified in Exhibit E of the 
application for exemption from licensing or in the comments submitted in response to the 
notice of the exemption application.

Article 3.  The Commission may revoke this exemption if actual construction of 
any proposed generating facilities has not begun within two years or has not been 
completed within four years from the date on which this exemption was granted.  If an 
exemption is revoked under this article, the Commission will not accept from the prior 
exemption holder a subsequent application for exemption from licensing or a notice of 
exemption from licensing for the same project within two years of the revocation. 

Article 4.  This exemption is subject to the navigation servitude of the United 
States if the project is located on navigable waters of the United States.

Article 5.  This exemption does not confer any right to use or occupy any Federal 
lands that may be necessary for the development or operation of the project.  Any right to 
use or occupy any Federal lands for those purposes must be obtained from the 
administering Federal agencies.  The Commission may accept a license application by 
any qualified license applicant and revoke this exemption, if any necessary right to use or 
occupy Federal lands for those purposes has not been obtained within one year from the 
date on which this exemption was granted.
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Article 6.  In order to best develop, conserve, and utilize in the public interest the 
water resources of the region, the Commission may require that the exempt facilities be 
modified in structure or operation or may revoke this exemption.

Article 7.  The Commission may revoke this exemption if, in the application 
process, material discrepancies, inaccuracies, or falsehoods were made by or on behalf of 
the applicant.

Article 8.  Any exempted small hydroelectric power project that utilizes a dam that 
is more than 33 feet in height above streambed, as defined in 18 C.F.R. § 12.31(c) of this 
chapter, impounds more than 2,000 acre-feet of water, or has a significant or high hazard 
potential, as defined in 33 C.F.R. Part 222, is subject to the following provisions of 18 
C.F.R. Part 12, as it may be amended:

(1)  Section 12.4(b)(1)(i) and (ii), (b)(2)(i) and (iii), (b)(iv), and (b)(v);

(2)  Section 12.4(c);

(3)  Section 12.5;

(4)  Subpart C; and

(5)  Subpart D.

For the purposes of applying these provisions of 18 C.F.R. Part 12, the exempted 
project is deemed to be a licensed project development and the owner of the exempted 
project is deemed to be a licensee.

Article 9.  Before transferring any property interests in the exempt project, the 
exemption holder must inform the transferee of the terms and conditions of the 
exemption.  Within 30 days of transferring the property interests, the exemption holder 
must inform the Commission of the identity and address of the transferee.     
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APPENDIX A

Conditions submitted under section 30(c) of the FPA by the Massachusetts 
Division of Fisheries and Wildlife on September 2, 2011.

1.  The Exemptee shall operate the project in an instantaneous run-of-river mode, 
whereby inflow to the project will equal outflow from the project at all times and water 
levels above the dam are not drawn down for the purpose of generating power.  Run-of-
river operation may be temporarily modified if required by operating emergencies 
beyond the control of the Exemptee, or for short periods upon mutual agreement between 
the Exemptee, the Massachusetts Division of Fisheries and Wildlife, and the U.S. Fish 
and Wildlife Service. 

2.  The Exemptee shall install trashracks that meet the following criteria: (1) have an 
approach velocity ≤ 2.0 fps (as measured six inches in front of the racks); (2) have clear 
spacing of one inch or less; and (3) extend full depth. The trashracks shall be installed 
and operational concurrent with project start-up.  The racks shall be required to be kept 
free of debris and maintained to design specifications.

3.  The Exemptee shall conduct a post-operation water quality monitoring survey. The 
survey protocol shall be identical to the pre-operation survey, and shall be developed in 
consultation with, and require approval by the Massachusetts Department of 
Environmental Protection, and the U.S. Fish and Wildlife Service.  The study shall be 
initiated the first low-flow season after project start-up. Results of the post-operation 
survey shall be compared to the pre-operation data.  If results indicate that, in the opinion 
of the Division, the USFWS, and the MADEP, the project is not causing depletion of 
dissolved oxygen no further study will be required.  If results indicate that, in the opinion 
of the Division, the USFWS, and the MADEP, the project is causing depletion of 
dissolved oxygen further study will be required and mitigation measures may be required 
(e.g., releasing flow over the dam for aeration) as determined by of the Division, the 
USFWS, and the MADEP.

4.  The Exemptee shall, within three (3) months of the date of issuance of an exemption 
from licensing, prepare and file for approval the Massachusetts Division of Fisheries and 
Wildlife, and the U.S. Fish and Wildlife Service, a plan for maintaining and monitoring 
run-of-river operation at the project.  The plan shall include a description of the 
mechanisms and structures that will be used, the level of manual and automatic operation,
the methods to be used for recording data on run-of-river operation, an implementation 
schedule, and a plan for maintaining the data for inspection by the U.S. Fish and Wildlife 
Service, the Federal Energy Regulatory Commission, and the Massachusetts Division of 
Fisheries and Wildlife.
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5.  The Exemptee shall implement a refill procedure whereby, during impoundment 
refilling after drawdowns for maintenance or emergency purposes, 90% of inflow is 
passed downstream and the headpond is refilled on the remaining 10% of inflow to the 
project.  This refill procedure may be modified on a case-by-case basis with the prior 
approval of both the U.S. Fish and Wildlife Service and the Massachusetts Division of 
Fisheries and Wildlife.

6.  The Exemptee shall be responsible for constructing, operating, maintaining and 
evaluating upstream and downstream fish passage facilities at this project when notified 
by the U.S. Fish and Wildlife Service and/or the Massachusetts Division of Fisheries and 
Wildlife that such fishways are needed.  All plans and schedules associated with the 
design, construction, operation, maintenance and evaluation of any prescribed fishways 
shall be developed by the Exemptee in consultation with, and require approval by, the 
Massachusetts Division of Fisheries and Wildlife and the U.S. Fish and Wildlife Service. 

7.  The Exemptee shall notify the Massachusetts Division of Fisheries and Wildlife, and 
the U.S. Fish and Wildlife Service in writing when the project commences operation.  
Such notice shall be sent within 30 days of start-up.  The Exemptee shall furnish the 
Massachusetts Division of Fisheries and Wildlife and the U.S. Fish and Wildlife Service 
with a set of as-built drawings concurrent with filing said plans with the Commission.

8.  The Exemptee shall allow the Massachusetts Division of Fisheries and Wildlife and/or 
the U.S. Fish and Wildlife Service to inspect the project area at any time while the project 
operates under an exemption from licensing to monitor compliance with their terms and 
conditions.

9.  The Division reserves the right to add to and alter terms and conditions for this 
exemption as appropriate to carry out its responsibilities with respect to fish and wildlife 
resources.  The Exemptee shall, within thirty (30) days of receipt, file with the Federal 
Energy Regulatory Commission any additional terms and conditions imposed by the 
Massachusetts Division of Fisheries and Wildlife and/or the U.S. Fish and Wildlife 
Service.

10.  The Exemptee shall incorporate the aforementioned terms and conditions in any 
conveyance—by lease, sale or otherwise—of its interests so as to legally assure 
compliance with said conditions for as long as the project operates under an exemption 
from licensing.
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APPENDIX B

Conditions submitted under section 30(c) of the FPA by the U.S. Department of 
the Interior on September 29, 2011.

1.  The Exemptee shall operate the project in an instantaneous run-of-river mode, 
whereby inflow to the project will equal outflow from the project at all times, and water 
levels above the dam are not drawn down for the purpose of generating power.  Run-of-
river operation may be temporarily modified if required by operating emergencies 
beyond the control of the Exemptee, or for short periods upon mutual agreement between 
the Exemptee, the U.S. Fish and Wildlife Service, and the Massachusetts Division of 
Fisheries and Wildlife. 

2.  The Exemptee shall utilize trashracks that meet the following criteria: (1) have an 
approach velocity ≤ 2.0 fps (as measured six inches in front of the racks); (2) have clear 
spacing of one inch or less; and (3) extend full depth. The trashracks shall be installed 
and operational concurrent with project start-up.  The racks shall be required to be kept 
free of debris and maintained to design specifications. 

3.  The Exemptee shall conduct a post-operation water quality monitoring survey. The 
survey protocol shall be identical to the pre-operation survey, and shall be developed in 
consultation with, and require approval by, the U.S. Fish and Wildlife Service. The post-
operation water quality monitoring survey shall be initiated the first low-flow season after 
project start-up.  Results of the post-operation survey will be compared to the pre-
operation data.  If results indicate that the project is not causing depletion of dissolved 
oxygen, and the U.S. Fish and Wildlife Service and Massachusetts Department of 
Environmental Protection deem the data to have been collected during representative low 
flow conditions and turbine operating levels, no further monitoring will be required.  
However, if environmental and/or operating conditions during the first year of post-
operation monitoring are not representative, or if the data collected indicate that the 
project is causing depletion of dissolved oxygen, the survey shall be repeated the 
following year.  If survey results indicate that the project is causing depletion of 
dissolved oxygen, mitigation measures may be required (e.g., releasing flow over the dam 
for reaeration).  Measures specified by the U.S. Fish and Wildlife Service shall be 
implemented. 

4.  The Exemptee shall, within three (3) months of the date of issuance of an exemption 
from licensing, prepare and file for approval by the U.S. Fish and Wildlife Service, a plan 
for maintaining and monitoring run-of-river operation at the project.  The plan shall 
include a description of the mechanisms and structures that will be used, the level of 
manual and automatic operation, the methods to be used for recording data on run-of-
river operation, an implementation schedule, and a plan for maintaining the data for 
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inspection by the U.S. Fish and Wildlife Service, the Federal Energy Regulatory 
Commission, and the Massachusetts Division of Fisheries and Wildlife. 

5.  The Exemptee shall implement a refill procedure whereby, during impoundment 
refilling after drawdowns for maintenance or emergency purposes, 90 percent of inflow is 
passed downstream and the headpond is refilled on the remaining 10 percent of inflow to 
the project.  This refill procedure may be modified on a case-by-case basis with the prior 
approval of both the U.S. Fish and Wildlife Service and the Massachusetts Division of 
Fisheries and Wildlife. 

6.  The Exemptee shall be responsible for constructing, operating, maintaining and 
evaluating upstream and downstream fish passage facilities at this project when notified 
by the U.S. Fish and Wildlife Service and/or the Massachusetts Division of Fisheries and 
Wildlife that such fishways are needed.  All plans and schedules associated with the 
design, construction, operation, maintenance and evaluation of any prescribed fishways 
shall be developed by the Exemptee in consultation with, and require approval by, the 
U.S. Fish and Wildlife Service. 

7.  The Exemptee shall notify the U.S. Fish and Wildlife Service in writing when the 
project commences operation.  Such notice shall be sent within 30 days of start-up to 
Supervisor, New England Field Office, 70 Commercial Street, Suite 300, Concord, New 
Hampshire 03301.  The Exemptee shall furnish the U.S. Fish and Wildlife Service with a 
set of as-built drawings concurrent with filing said plans with the Federal Energy 
Regulatory Commission. 

8.  The Exemptee shall allow the U.S. Fish and Wildlife Service to inspect the project 
area at any time while the project operates under an exemption from licensing to monitor 
compliance with their terms and conditions. 

9.  The U.S. Fish and Wildlife Service reserves the right to add to and alter terms and 
conditions for this exemption as appropriate to carry out its responsibilities with respect 
to fish and wildlife resources.  The Exemptee shall, within thirty (30) days of receipt, file 
with the Federal Energy Regulatory Commission any additional terms and conditions 
imposed by the U.S. Fish and Wildlife Service. 

10.  The Exemptee shall incorporate the aforementioned terms and conditions in any 
conveyance—by lease, sale or otherwise—of its interests so as to legally assure 
compliance with said conditions for as long as the project operates under an exemption 
from licensing.

These conditions are required with the understanding that the Commission likely will 
want to retain concurrent approval authority over some or all of the plans and actions 
described above, and the above conditions should not be read as preventing this.
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APPENDIX C

Water quality certification conditions issued by the Massachusetts Department of 
Environmental Protection on September 23, 2011.

l.  MassDEP APPROVES the application of Crane Company and CERTIFIES that there 
is reasonable assurance that the Byron Weston Hydroelectric Project, as described above 
and subject to the conditions below, can be constructed and operated in compliance with 
the applicable provisions of §303 of the Federal Act, 33 U.S.C. § 1313. 

2.  This Water Quality Certification shall become a condition on the FERC License 
issued to the Project Owner. 

3.  This Certification shall become effective on the date that the license issued for the 
Project by FERC becomes effective. 

4.  The state and federal resource agencies referred to in this Certification include the 
MassDEP, the Massachusetts Department of Fisheries and Wildlife (MADFW), and the 
U.S. Department of the Interior, Fish and Wildlife Service (USFWS). 

5.  The Project shall be operated by the Project Owner in accordance with the conditions 
contained in this Certification and the information included in the FERC license 
application.  Any modifications made to the FERC application during the licensing 
process that would have a significant or material effect on the conclusions or conditions 
contained in this Certification, as determined by MassDEP, must be submitted to 
MassDEP for prior review and approval. 

6.  The Project shall be operated to maintain the existing and designated uses of the East 
Branch of the Housatonic River as outlined in the Standards at 314 CMR 4.00, and to 
maintain an integrated and diverse biological community within the East Branch of the
Housatonic River. 

7.  The Project Owner shall obtain and comply with all applicable federal, state and local 
licenses, permits, authorizations, conditions, agreements and orders required for the 
construction and operation of the project in accordance with the terms of this 
Certification. 

8.  All activities shall be conducted in compliance with the Massachusetts Wetlands 
Protection Act, including the Rivers Protection Act, G.L. Chapter 131, Section 40, and 
the implementing regulations at 310 CMR 10.00.  A Water Quality Certification shall be 
obtained from MassDEP prior to initiating any activity that will cause a discharge subject 
to §404 of the federal Act, 33 U.S.C., §1344.  The Project Owner shall comply with all 
applicable provisions of the Public Waterfront Act, G.L. c. 91, and the implementing 
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regulations at 310 CMR 9.00. 

9.  Prior to beginning any construction on the Project, the Project Owner shall submit a 
plan to monitor and control erosion during construction activities to keep impacted waters 
free from turbidity in concentrations that are aesthetically objectionable or would impair 
any designated use(s) of such waters.  The Project Owner shall implement the plan as 
approved by MassDEP. 

10.  All construction, maintenance and repair activities, including disposal of debris and 
removal of sediments in impounded areas, shall be conducted in a manner so as not to 
impair water quality, and pursuant to and in compliance with any required approvals. 

11.  MassDEP may request, at any time during which this Certification is in effect, that 
FERC reopen the license to make modifications MassDEP deems necessary to maintain 
compliance with the Standards at 314 CMR 4.00, or other appropriate requirements of 
state law. 

12.  MassDEP reserves the right to add and alter the terms and conditions of this 
Certification when authorized by law, and as it deems appropriate to carry out its 
responsibilities during the life of the Project with respect to water quality and the 
protection of the existing and designated uses of the waters of the Commonwealth. 

13.  The Project Owner shall operate the project in a run-of-river mode such that inflow 
to the project equals outflow from the project on an instantaneous basis and fluctuations 
of the head pond water level are minimized.  This operating regime may be temporarily 
modified by approved maintenance activities, agreement between the Project Owner and 
appropriate state and/or federal resource agencies, or by extreme hydrologic conditions or 
emergency electrical system conditions, as these terms are defined below. 

14.  “Extreme Hydrologic Conditions” signifies the occurrence of events beyond the 
Project Owner's control including without limitation, abnormal precipitation, extreme 
runoff, flood conditions, ice conditions or other hydrologic conditions which render the 
operational restrictions and requirements contained within this Certification impossible to 
achieve, or are inconsistent with the safe operation of the Project. 

15.  “Emergency Electrical System Conditions” signifies operating emergencies beyond 
the Project Owner's control which require changes in flow regimes to eliminate such 
emergencies including without limitation, equipment failure or other abnormal temporary 
operating condition, generating unit operation or third-party mandated interruptions under 
power supply emergencies, and orders from local, state or federal law enforcement or 
public safety authorities. 

16.  The Project Owner shall implement a refill procedure whereby, during impoundment 
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refilling after drawdowns for maintenance or emergency purposes, 90% of inflow is 
passed downstream and the headpond is refilled on the remaining 10% of inflow to the 
Project.  The refill procedure may be modified on a case-by-case basis with the prior 
approval of both the USFWS and the MADFW. 

17.  The Project Owner, within three months of the date of issuance of an exemption from 
licensing, prepare and file for approval with the MADFW and USFWS, a plan for 
maintaining and monitoring run-of-river operation at the Project.  The plan shall include a 
description of the mechanisms and structures that will be used, the level of manual and 
automatic operation, the methods to be used for recording data on run-of-river operation, 
an implementation schedule, and a plan for maintaining the data for inspection by the 
USFWS, MassDEP, the FERC, and MADFW. 

18.  The Project Owner shall conduct a post-operation water quality monitoring survey. 
The survey protocol shall be identical to the pre-operation survey, and shall be developed 
in consultation with, and require approval by the MassDEP and the USFWS.  The study 
shall be initiated the first low-flow season after Project start-up. Results of the post-
operation survey shall be compared to the pre-operation data.  If results indicate that, in 
the opinion of the MADFW, USFWS and MassDEP, the Project is not causing depletion 
of dissolved oxygen no further study will be required.  If results indicate that, in the 
opinion of the MADFW, USFWS and MassDEP, the Project is causing depletion of 
dissolved oxygen further study will be required and mitigation measures may be required 
(e.g. releasing flow over dam for aeration) as determined by the MADFW, USFWS and 
MassDEP. 

19.  The Project Owner shall install trashracks that meet the following criteria: (1) have 
an approach velocity ≤2.0 fps (as measured six inches in front of the racks); (2) have 
clear spacing of one inch or less; and (3) extend full depth.  The trashracks shall be 
installed and operational concurrent with Project start-up.  The racks shall be required to 
be kept free of debris and maintained to design specifications. 

20.  The Project Owner shall be responsible for constructing, operating, maintaining and 
evaluating upstream and downstream fish passage facilities at this Project when notified 
by the USFWS and/or the MADFW that such fishways are needed.  All plans and 
schedules associated with the design, construction, operation, maintenance and evaluation 
of any prescribed fishways shall be developed by the Project Owner in consultation with, 
and require approval by, the MADFW and the USFWS. 

21.  The Project Owner shall notify the MADFW and the USFWS in writing when the 
Project commences operation.  Such notice shall be sent within 30 days of start-up.  The 
Project Owner shall furnish the MADFW and USFWS with a set of as-built drawings 
concurrent with filing said plans with the FERC. 
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22.  The Project Owner shall allow any employee, agent, consultant, contractor or 
authorized representative of MassDEP, MADFW or USFWS to enter the facilities in 
order to assess compliance with the terms and conditions of this Certification including, 
but not limited to, entry for the purposes of: (i) investigating, sampling, inspecting, or 
photocopying documents or other writings, conditions, equipment, practices or property; 
(ii) interviewing facility personnel and contractors; (iii) making records of field activities; 
and (iv) observing any activities undertaken at the facilities under any of the provisions of 
this Certification. 

23.  If any event occurs which delays or will delay the Project Owner's performance of 
work beyond a deadline established by or pursuant to this Certification, which event was 
beyond the reasonable control and without the fault of the Project Owner or any person or
entity subject to the Project Owner's control, and which event could not have been 
prevented or avoided by the exercise of due care, foresight, or due diligence on the part of 
the Project Owner (a “force majeure event”), then the time for performance shall be 
extended for an appropriate period of time, as determined by MassDEP in its sole 
discretion.  The Project Owner shall bear the burden of demonstrating that a force 
majeure event has occurred or will occur, and that the delay was beyond the reasonable 
control and without the fault of the Project Owner.  Such an extension of time must be in 
writing to have effect.

24.  Submissions under this Certification shall be sent to: 

MassDEP: 
Massachusetts Department of Environmental Protection
Division of Watershed Management 
Central Regional Office 
627 Main Street 
Worcester, MA 01608 
(508) 767-2854; FAX (508) 791-4131 

Massachusetts Department of Environmental Protection 
Bureau of Resource Protection 
Western Regional Office 
436 Dwight Street 
Springfield, MA 01103 
(413) 755-2138; FAX (413) 784-1149 
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MADFW: 
Massachusetts Division of Fisheries and Wildlife· 
Field Headquarters 
Assistant Director of Fisheries 
1 Rabbit Hill Road 
Westborough, MA 01581 
(508) 389-6331; FAX (508) 389-7890 

USFWS: 
United States Fish and Wildlife Service 
New England Field Office 
Attention: Supervisor 
70 Commercial Street, Suite 300 
Concord, NH 03301-5087 
(603) 223-2541; FAX (603) 223-0104
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Commonwealth of Massachusetts 
 

   
 

Wayne F. MacCallum, Director
 

 
Division of Fisheries and Wildlife 
Field Headquarters, One Rabbit Hill Road, Westborough, MA 01581  (508) 389-6300  Fax (50
An Agency of the Department of Fish and Game  

 
www.masswildlife.org 

          January 29, 2010 
Chad Cox, P.E. 
GZA GeoEnvironmental 
One Edgewater Drive 
Norwood, MA 02062 
 
Dr. Mr. Cox, 
 
The Massachusetts Division of Fisheries and Wildlife (Division) is the agency responsible for the 
protection and management of the fish and wildlife resources of the Commonwealth.  As such we monitor 
operations at hydroelectric projects within the Commonwealth.  The Division has the following Comments 
in response to the Initial Consultation Package (ICP) for the proposed Byron Weston No. 2 Hydroelectric 
Project, located on the East Branch of the Housatonic River in Dalton, MA.  The ICP was delivered with a 
cover letter dated November 19, 2009 and was presented at a joint stakeholder meeting at the project 
location on December 2, 2009.   
 
PROJECT DESCRIPTION 
Crane proposes to reconstruct the Byron Weston No. 2 Project, which had originally begun operation in the 
1880’s, when the original run-of-river project was converted from hydromechanical to hydroelectrical 
generation. Byron Weston Dam No. 2, constructed in 1887, is located adjacent to the Defiance Mill. There 
is a single 6-foot-diameter penstock that branches into two smaller penstocks that conveyed flows to dual 
turbines. The turbines remain in place but are inoperable. The footings for the generators remain atop the 
turbines but the generators have been removed. Crane proposes to install new equipment with a 
nameplate capacity of 176 kW. 
The proposed Byron Weston Hydroelectric Project will include: (1) an existing 200-foot-long, 23-foot-high 
stone-and-masonry-gravity dam; (2) a 6- foot-diameter penstock; (3) a proposed 176-kW turbine/generator, 
and modernized turbines, switchgears, and other power generating equipment, located within the Defiance 
Mill; and (4) appurtenant facilities. The project will be connected to an interstate grid. It will not occupy 
any tribal or federal lands 
 
COMMENTS 
General 
The Division does not license or regulate hydroelectric projects directly, unless their operation affects 
threatened or endangered species.  At this time the Byron Weston site is not mapped as Priority or 
Estimated Habitat and the Natural Heritage and Endangered Species Program (NHESP) database does not 
contain any state-listed species records in the immediate vicinity of this site. This evaluation is based on the 
most recent information available in the NHESP database, which is constantly being expanded and updated 
through ongoing research and inventory.  Should your site plans change, or new rare species information 
become available, this evaluation may be reconsidered.   
 
The Division understands that Crane and Company will now be applying for an Exemption from Licensing 
from the FERC.  The Division will provide comments throughout the FERC process. 
 
Environmental Setting 
The text of this section states that there are 4 dams downstream of Byron Weston No. 2 on the East Branch 
of the Housatonic River, however the included table lists only 3. 
 



Fish and Wildlife 
Crane and Co. should contact the Division to get the latest fish community information for the project area. 
Given the configuration of the project, with the tailrace only 35 feet downstream of the project dam, the 
Division does not propose a minimum bypass flow at this time.  
 
Diadromous Fish Passage 
Fishery resource agencies are actively involved in diadromous fish restoration efforts within the watershed. 
These efforts are based on management goals contained in the following published fishery plans: 
 

1. Interstate Fishery Management Plan for American Eel. April 2000. Atlantic States Marine 
Fisheries Commission.  

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

3. Diadromous Fisheries Plan for the Upper Housatonic River Basin. 2000. Connecticut Department 
of Environmental Protection. 

 
These plans call for improved fish passage and other measures to enhance populations of migratory fish. 
Accomplishing the stated fishery management goals requires providing fish passage via methods such as 
installing fishways along the Housatonic River.  
 
According to the Connecticut Department of Environmental Protection’s (CT DEP) Diadromous Fisheries 
Plan for the Upper Housatonic River Basin (2000), the Housatonic River from Derby Dam in the towns of 
Derby and Shelton, upstream to the base of Bulls Bridge Dam in the Town of Kent, has been targeted for 
anadromous fish restoration. The catadromous American eel is to be restored up to the base of the Falls 
Village Dam in the towns of Salisbury and Canaan, Connecticut. The new license issued for the Housatonic 
River Project (FERC No. 2576) requires fish passage facilities at the Stevenson, Shepaug, and Bulls Bridge 
dams.  
 
Presently there are no plans to restore diadromous fish to the Massachusetts portion of the Housatonic 
River. However, once the CT DEP’s restoration plan is fully implemented, American eel would have 
access to the base of the Risingdale Dam in Great Barrington, Massachusetts (although no upstream eel 
passage facilities are required at the Housatonic River Project’s Falls Village facility, it is assumed eels will 
be able to ascend the Great Falls at the Falls Village Dam).   
 
Therefore there is a possibility that passage for American eel will be required at this project at some point 
in the future.  The Division will not at this time ask FERC to require eel passage but we will petition FERC 
and the applicant at such time that eels have been restored to this portion of the Housatonic watershed. 
 
Water Quality 
The applicant should contact the Massachusetts Department of Environmental Protection to begin the 
process of obtaining a 401 water quality certificate which is required for any FERC licensed hydro-project 
in MA. 
 
Recreation 
 
The applicant should allow public access to project lands, where appropriate, for fishing and boating.  The 
applicant should investigate the need for a canoe take out above the dam as well as a portage route and put 
in below the dam.   
 
Sincerely, 

 
Caleb Slater, Ph.D. 
Anadromous Fish Project Leader 
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FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES IN 

MASSACHUSETTS 

 

 

COUNTY SPECIES 
FEDERAL 

STATUS 
GENERAL LOCATION/HABITAT TOWNS 

Barnstable 

Piping Plover Threatened Coastal Beaches All Towns 

Roseate Tern Endangered Coastal beaches and the Atlantic Ocean All Towns 

Northeastern beach 

tiger beetle 
Threatened Coastal Beaches Chatham 

Sandplain gerardia Endangered Open areas with sandy soils. Sandwich and Falmouth. 

Northern Red-

bellied Cooter 
Endangered Inland Ponds and Rivers Bourne (north of the Cape Cod Canal) 

Red Knot
1
 Threatened 

Coastal Beaches and Rocky Shores, sand 

and mud flats 
Coastal Towns 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 

Berkshire 

Bog Turtle Threatened Wetlands Egremont and Sheffield 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 

Bristol 

Piping Plover Threatened Coastal Beaches Fairhaven, Dartmouth, Westport 

Roseate Tern Endangered Coastal beaches and the Atlantic Ocean 
Fairhaven, New Bedford, Dartmouth, 

Westport 

Northern Red-

bellied Cooter 
Endangered Inland Ponds and Rivers Taunton 

Red Knot
1
 Threatened 

Coastal Beaches and Rocky Shores, sand 

and mud flats 
Coastal Towns 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 

Dukes 

Roseate Tern Endangered Coastal beaches and the Atlantic Ocean All Towns 

Piping Plover Threatened Coastal Beaches All Towns 

Northeastern beach 

tiger beetle 
Threatened Coastal Beaches Aquinnah and Chilmark 

Sandplain gerardia Endangered Open areas with sandy soils. West Tisbury 

Red Knot
1
 Threatened 

Coastal Beaches and Rocky Shores, sand 

and mud flats 
Coastal Towns 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 



FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES 

IN MASSACHUSETTS 

Updated 02/05/2016 

 

COUNTY SPECIES 
FEDERAL 

STATUS 
GENERAL LOCATION/HABITAT TOWNS 

Essex 

Small whorled 

Pogonia 
Threatened 

Forests with somewhat poorly drained 

soils and/or a seasonally high water table 
Gloucester, Essex and Manchester 

Piping Plover Threatened Coastal Beaches 

Gloucester, Essex, Ipswich, Rowley, 

Revere, Newbury, Newburyport and 

Salisbury 

Red Knot
1
 Threatened 

Coastal Beaches and Rocky Shores, sand 

and mud flats 
Coastal Towns 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 

Franklin 

Northeastern 

bulrush 
Endangered Wetlands Montague, Warwick 

Dwarf 

wedgemussel 
Endangered Mill River Whately 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 

Hampshire 

Small whorled 

Pogonia 
Threatened 

Forests with somewhat poorly drained 

soils and/or a seasonally high water table 
Hadley 

Puritan tiger beetle Threatened 
Sandy beaches along the Connecticut 

River 
Northampton and Hadley 

Dwarf 

wedgemussel 
Endangered Rivers and Streams. Hatfield, Amherst and Northampton 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 

Hampden 

Small whorled 

Pogonia 
Threatened 

Forests with somewhat poorly drained 

soils and/or a seasonally high water table 
Southwick 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 

Middlesex 

Small whorled 

Pogonia 
Threatened 

Forests with somewhat poorly drained 

soils and/or a seasonally high water table 
Groton 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 

Nantucket 

Piping Plover Threatened Coastal Beaches Nantucket 

Roseate Tern Endangered Coastal beaches and the Atlantic Ocean Nantucket 

American burying 

beetle 
Endangered Upland grassy meadows Nantucket 

Red Knot
1
 Threatened 

Coastal Beaches and Rocky Shores, sand 

and mud flats 
Coastal Towns 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 



FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES 

IN MASSACHUSETTS 

Updated 02/05/2016 

 

 

 
1
Migratory only, scattered along the coast in small numbers  

 

-Eastern cougar and gray wolf are considered extirpated in Massachusetts. 

-Endangered gray wolves are not known to be present in Massachusetts, but dispersing individuals 

from source populations in Canada may occur statewide. 

-Critical habitat for the Northern Red-bellied Cooter is present in Plymouth County.  

COUNTY SPECIES 
FEDERAL 

STATUS 
GENERAL LOCATION/HABITAT TOWNS 

Plymouth 

Piping Plover Threatened Coastal Beaches 
Scituate, Marshfield, Duxbury, Plymouth, 

Wareham and Mattapoisett 

Northern Red-

bellied Cooter 
Endangered Inland Ponds and Rivers 

Kingston, Middleborough, Carver, 

Plymouth, Bourne, Wareham, Halifax, 

and Pembroke 

Roseate Tern Endangered Coastal beaches and the Atlantic Ocean 
Plymouth, Marion, Wareham, and 

Mattapoisett. 

Red Knot
1
 Threatened 

Coastal Beaches and Rocky Shores, sand 

and mud flats 
Coastal Towns 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 

Suffolk 

Piping Plover Threatened Coastal Beaches Revere, Winthrop 

Red Knot
1
 Threatened 

Coastal Beaches and Rocky Shores, sand 

and mud flats 
Coastal Towns 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 

Worcester 

Small whorled 

Pogonia 
Threatened 

Forests with somewhat poorly drained 

soils and/or a seasonally high water table 
Leominster 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 



!

!

!
!

!
!

!

!

!
! ! !

!

!

[®

[®

[®

[® [®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[® [®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[® [®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®
[®

[®

[® [®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®[®

[®

[®

[®
[®

[®
[®

[®
[®

[®

[®

[®[®

[®
[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®
[®

[®

[®

[®

[®
[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®[®[®[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®[®
[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®
[®[®

[®[®

[®
[®

[®

[®

[®

[®

[®

[® [®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[® [®

[®

[®
[®

[®

[®
[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®
[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®[®

[®

[®[®

[®

[®

[®

[®[®

[®[®
[® [®

[®

[®
[®[®

[®

[®

[®[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®
[®

[®[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®[® [®[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[® [®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[® [®

[®[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®
[®

[®
[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®
[®

[®

[®

[®

[®

[®[®

[®[®

[®

[®

[®[®

[®
[®

[®

[®
[®

[®

[®

[®

[®

[®[®

[®

[®

[®
[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®[®
[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®[®

[®

[®[®

[®
[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[® [®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®[®

[®

[®

[®

[®

[® [®

[®

[®

[®

[®

[® [®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®
[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[® [®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®[®[®

[®

[®

[®

[®

[®

[®

[®[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®
[®[®[®

[®

[®

[® [®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[® [®
[®

[®

[®

[®[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®
[®
[®

[®
[®

[®
[®

[®[®

[®

[®

[®

[®[®
[®

[® [®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®[®
[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®
[®

[®
[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[® [®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®[®[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®[®

[®

[®

[®

[®
[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[® [®

[®

[®

[®

[®

[®

[®
[®

[®
[®

[®

[®

[®[®
[®

[®

[®
[®

[®
[®

[®

[®
[®

[®

[®

[® [® [®
[®

[®

[®

[®
[®[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[® [®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®
[®

[®
[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[® [®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[® [®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®
[®

[®

[®

[®

[®
[®

[®

[®

[®[®

[®

[®
[®

[®

[®[®

[®

[®
[®

[®
[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®[®[®

[®
[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®
[®[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[® [®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®
[®

[®

[®[®[®

[®

[®[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®
[®

[®

[®
[®

[®

[®
[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®
[®

[®

[®

[®

[®
[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®
[®

[®[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®
[®

[®

[®

[®[®[®

[®

[®

[®

[®

[®

[®

[®
[®[®[®[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®
[®

[®

[®

[®
[®
[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®
[®

[®

[®

[®

[®

[®
[®

[®
[®

[®

[®
[®

[®

[®

[®

[®

[®
[®

[®
[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[® [®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®[® [®

[®

[®

[®

[®

[®

[®
[®

[®

[®
[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®[®

[®

[®

[®[®
[®

[®

[®
[®
[®

[®

[®[®
[®
[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[® [®[®
[®[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®
[®

[®

[®

[®

[®[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[® [®
[®[®

[®[®

[®
[®
[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®
[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®
[®

[®

[®

[®
[®

[®

[®

[®

[®[®

[®
[®

[®

[®

[®

[®

[®[®

[®
[®

[®
[® [®[®

[®

[®[®

[®

[®

[®

[®[®[®

[®

[®[®[®
[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®
[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®[®

[®

[®

[®
[®
[®

[®

[®

[®[®

[®
[®

[®

[® [®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®
[®

[®[®[®[®

[®[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®[®

[®

[®

[®

[®

[®[®[®
[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[® [®

[®

[®
[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®
[®[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[® [®

[®
[®

[®

[®

[®[®

[®

[®

[®
[®

[®

[®

[®

[®
[®

[®

[®

[®

[®
[®

[®
[®[®

[®

[®

[®

[®

[®

[®

[®[®[®[®

[®

[®

[®

[®

[®

[®
[®

[®

[®[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[® [®[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®
[®
[®
[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®
[®

[®

[®

[®

[®

[®
[®

[®

[®[®
[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®[®

[®

[®
[®[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®
[®[®

[®
[®

[®

[®
[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®
[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®
[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®
[®

[®

[®

[®

[®[®

[®
[®[®[®
[®

[®

[®

[® [®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®[®
[®

[®

[®

[®

[®
[®

[®

[®

[®

[®
[®

[®

[®
[®

[®
[®

[®
[®

[®[®[®

[®

[®

[®

[®

[®

[®

[®[® [®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®[®[®
[®

[®

[®

[®[®

[®

[®

[®

[®
[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®
[®

[®[®
[®

[®

[®

[®
[®

[®

[®[®

[®

[®

[®[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®[®
[®

[®

[®
[®
[®

[®

[®
[®
[®

[®

[®

[®

[®

[®

[®

[®
[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®
[®

[®

[®

[®

[®
[®

[®
[®
[®

[®

[®[®

[® [®[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[® [®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®
[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[® [®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®[®

[® [®
[®

[® [®
[®

[®

[®
[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[® [®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[® [®

[®

[®
[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[® [®

[®

[®
[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[® [®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®[®

[®
[®
[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®
[®
[®[®

[®

[®

[®
[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®
[®

[®

[®

[®

[®
[®

[®

[®
[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[® [®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®[®

[®[®

[®
[®
[®

[®

[®
[®[®[®

[®[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®
[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®
[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®
[®[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®
[®[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[® [®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®
[®

[®
[®[®

[®

[®

[®
[®

[®
[®

[®
[®

[®[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[® [®

[®

[®

[® [®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®
[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

[®

DALTON

PITTSFIELD

LANESBOROUGH

CENTER POND

Wahconah Falls Brook

Cleveland Brook

Barton Brook

An
tho

ny
 Br

oo
k

Walk
er B

roo
k

East Branch Housatonic River

Wahconah Falls Brook PH 1491

PH 1160

PH 1310

PH 160

PH 1253

USGS, MassGIS4
JOB NO.

FIGURE NO.

01.0019349.81

1PROJ. MGR.:  DJS
DESIGNED BY.:  MF
REVIEWED BY.:  CDC
OPERATOR.:  EMD
DATE: 12-27-2016

BYRON WESTON HYDROELECTRIC PROJECT
DALTON, MASSACHUSETTS

PRIORITY HABITAT AND ESTIMATED HABITAT
NATURAL HERITAGE & ENDANGERED SPECIES PROGRAM

SITE

0 2,000 4,0001,000

SCALE IN FEET

USGS QUADRANGLE LOCATION

© 2016 - GZA GeoEnvironmental, Inc., J:\19,000-20,999\19349\19349-81.DJS\FIGURES\GIS\MXDs\19349-81_NHESP_PriorityEstimatedHabitats_Dec2016data_ByronWestonHydroElectric_FIG1.mxd, 12/27/2016, 3:17:12 PM, elaine.donohue

SOURCE:
Priority and Estimated Habitats have been delineated by theNatural Heritage and Endangered Species Program of the Divisionof Fisheries and Wildlife. These layers are used for screeningProjects and Activities that may impact state-listed rare speciesand their habitats. Priority and Estimated Habitat maps have beendelineated based on the Best Scientific Evidence Available andaccording to the regulations of the Massachusetts EndangeredSpecies Act (321 CMR 10.12) using documented records of rarespecies and various spatial layers.
The NHESP data was supplied by MassGIS in March 2009,July 2013 and May 2015, the MassDOT Roads data was suppliedby MassGIS in June 2014 and the Hydrography & Rivers andStreams data was supplied by MassGIS in March 2013.
The Color Ortho Imagery was acquired for the U. S. Geological Survey in April 2008 & April 2009  by Fugro Earthdata, Inc. Groundcontrol points were collected by Dewberry and Davis LLC. and bythe Mass Highway Survey Section and was distributedFebruary 20, 2009 & May 28, 2010 (last updated April 28, 2015).

LEGEND

Hydrography

Reservoir (with PWSID)
Lake, Pond, Wide River, Impoundment

Rivers and Streams
Stream
Intermittent Stream
Shoreline

NHESP 2008 Estimated Habitats of RareWildlife: Use with MA Wetlands Protection Act(310 CMR 10.12) 
NHESP 2008 Priority Habitats of State-ListedRare Species: Use with MA WetlandsProtection Act (310 CMR 10.12) 
NHESP Vernal Pools: Certified, Potential

         GeoEnvironmental, Inc.Engineers and Scientistswww.gza.com
GZA

MassDOT (formerly MHD-OTP) Roads

Minor Street or Road
Major Road - Connector
Other Numbered Highway
Multi-Lane Highway, Unlimited Access
Limited Access Highway



 

Commonwealth of Massachusetts 
 

   
 

Wayne F. MacCallum, Director 
 

 

April 30, 2010 
 

Chad Cox 
GZA GeoEnvironmental 
1 Edgewater Drive 
Norwood MA 02062 
 
RE:         Project Location: Byron Weston Dam No. 2  

Town: DALTON 
NHESP Tracking No.: 08-25116 

 
To Whom It May Concern: 
 
Thank you for contacting the Natural Heritage and Endangered Species Program (“NHESP”) of the MA 
Division of Fisheries & Wildlife for information regarding state-listed rare species in the vicinity of the above 
referenced site.  Although this project site is not currently located within Priority Habitat as indicated in the 
Massachusetts Natural Heritage Atlas (13th Edition), the NHESP has received information about the presence of 
two state-listed dragonflies in the vicinity of the subject site. As a result, this project site, or a portion thereof, 
may be mapped as Priority Habitat in a future edition of the Massachusetts Natural Heritage Atlas.  
 
The following state-listed rare species have been found in the vicinity of the site: 
 

Scientific name Common Name Taxonomic Group State Status    

Boyeria grafiana Ocellated Darner Dragonfly Special Concern 
Stylurus scudderi Zebra Clubtail Dragonfly Special Concern 

 
The species listed above are protected under the Massachusetts Endangered Species Act (MESA) (M.G.L. c. 
131A) and its implementing regulations (321 CMR 10.00).  State-listed wildlife are also protected under the 
state’s Wetlands Protection Act (WPA) (M.G.L. c. 131, s. 40) and its implementing regulations (310 CMR 10.00).  
Fact sheets for most state-listed rare species can be found on our website (www.nhesp.org). 
 
This evaluation is based on the most recent information available in the NHESP database, which is constantly 
being expanded and updated through ongoing research and inventory.  If you have any questions regarding 
this letter please contact Emily Holt, Endangered Species Review Assistant, at (508) 389-6361. 
 
 
Sincerely, 

      

Division of Fisheries and Wildlife 
Field Headquarters, North Drive, Westborough, MA 01581  (508) 389-6300  Fax (508) 389-7891 
An Agency of the Department of Fish and Game     

 
www.masswildlife.org

Thomas W. French, Ph.D. 
Assistant Director 











































































 

Source: https://www.whitenosesyndrome.org/resources/map 



U.S. Fish & Wildlife Service

Northern Long-Eared Bat
Myotis septentrionalis
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This northern long-eared bat, observed during an Illinois mine survey, shows 
visible symptoms of white-nose syndrome.

The northern long-eared bat is federally 
listed as a threatened species under the 
Endangered Species Act. Endangered 
species are animals and plants that are in 
danger of becoming extinct. Threatened 
species are animals and plants that 
are likely to become endangered in 
the foreseeable future. Identifying, 
protecting and restoring endangered 
and threatened species is the primary 
objective of the U.S. Fish and Wildlife 
Service’s Endangered Species Program. 

What is the northern long-eared 
bat? 
Appearance:  The northern long-
eared bat is a medium-sized bat with 
a body length of 3 to 3.7 inches and a 
wingspan of 9 to 10 inches. Their fur 
color can be medium to dark brown on 
the back and tawny to pale-brown on 
the underside. As its name suggests, 
this bat is distinguished by its long ears, 
particularly as compared to other bats in 
its genus, Myotis.
 

Winter Habitat:  Northern long-eared 
bats spend winter hibernating in caves 
and mines, called hibernacula. They use 
areas in various sized caves or mines with 
constant temperatures, high humidity, 
and no air currents. Within hibernacula, 
surveyors find them hibernating most 
often in small crevices or cracks, often 
with only the nose and ears visible. 

Summer Habitat: During the summer, 
northern long-eared bats roost singly or 
in colonies underneath bark, in cavities 
or in crevices of both live trees and snags 
(dead trees). Males and non-reproductive 
females may also roost in cooler places, 
like caves and mines. Northern long-
eared bats seem to be flexible in selecting 
roosts, choosing roost trees based on 
suitability to retain bark or provide 
cavities or crevices. They rarely roost in 
human structures like barns and sheds.  

Reproduction:  Breeding begins in 
late summer or early fall when males 
begin to swarm near hibernacula. After 

copulation, females store sperm during 
hibernation until spring. In spring, 
females emerge from their hibernacula, 
ovulate and the stored sperm fertilizes 
an egg. This strategy is called delayed 
fertilization.

After fertilization, pregnant bats migrate 
to summer areas where they roost in 
small colonies and give birth to a single 
pup. Maternity colonies of females and 
young generally have 30 to 60 bats at 
the beginning of the summer, although 
larger maternity colonies have also been 
observed. Numbers of bats in roosts 
typically decrease from the time of 
pregnancy to post-lactation. Most bats 
within a maternity colony give birth 
around the same time, which may occur 
from late May or early June to late July, 
depending where the colony is located 
within the species’ range. Young bats 
start flying by 18 to 21 days after birth. 
Maximum lifespan for the northern long-
eared bat is estimated to be up to 18.5 
years.   

Feeding Habits:  Like most bats, 
northern long-eared bats emerge at dusk 
to feed. They primarily fly through the 

understory of forested areas feeding 
on moths, flies, leafhoppers, caddisflies, 
and beetles, which they catch while in 
flight using echolocation or by gleaning 
motionless insects from vegetation.  
  

Range:  The northern long-eared bat’s 
range includes much of the eastern and 
north central United States, and all 
Canadian provinces from the Atlantic 
Ocean west to the southern Yukon 
Territory and eastern British Columbia. 
The species’ range includes 37 States 
and the District of Columbia: Alabama, 
Arkansas, Connecticut, Delaware, 
Georgia, Illinois, Indiana, Iowa,  Kansas, 
Kentucky, Louisiana, Maine, Maryland, 
Massachusetts, Michigan, Minnesota, 
Mississippi, Missouri, Montana, 
Nebraska, New Hampshire, New Jersey, 
New York, North Carolina, North 
Dakota, Ohio, Oklahoma, Pennsylvania, 
Rhode Island, South Carolina, South 
Dakota, Tennessee, Vermont, Virginia, 
West Virginia, Wisconsin, and Wyoming. 

Why is the northern long-eared 
bat in trouble?
White-nose Syndrome:  No other 
threat is as severe and immediate as 
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this. If this disease had not emerged, 
it is unlikely that northern long-eared 
bat populations would be experiencing 
such dramatic declines. Since symptoms 
were first observed in New York in 2006, 
white-nose syndrome has spread rapidly 
from the Northeast to the Midwest and 
Southeast; an area that includes the core 
of the northern long-eared bat’s range, 
where it was most common before this 
disease. Numbers of northern long-
eared bats (from hibernacula counts) 
have declined by up to 99 percent in the 
Northeast. Although there is uncertainty 
about the rate that white-nose syndrome 
will spread throughout the species’ 
range, it is expected to continue to spread 
throughout the United States in the 
foreseeable future.

Other Sources of Mortality:  
Although no significant population 
declines have been observed due to the 
sources of mortality listed below, they 
may now be important factors affecting 
this bat’s viability until we find ways to 
address WNS. 

Impacts to Hibernacula:  Gates or 
other structures intended to exclude 
people from caves and mines not only 
restrict bat flight and movement, but 
also change airflow and microclimates. A 
change of even a few degrees can make 
a cave unsuitable for hibernating bats. 
Also, cave-dwelling bats are vulnerable 
to human disturbance while hibernating. 
Arousal during hibernation causes bats 
to use up their energy stores, which may 
lead to bats not surviving through winter.

Loss or Degradation of Summer 
Habitat:  Highway construction, 
commercial development, surface 
mining, and wind facility construction 
permanently remove habitat and are 
activities prevalent in many areas of this 
bat’s range. Many forest management 
activities benefit bats by keeping areas 
forested rather than converted to other 
uses. But, depending on type and timing, 
some forest management activities can 
cause mortality and temporarily remove 
or degrade roosting and foraging habitat.

Wind Farm Operation:  Wind turbines 
kill bats, and, depending on the species, 
in very large numbers. Mortality from 
windmills has been documented for 
northern long-eared bats, although a 

small number have been found to date. 
However, there are many wind projects 
within a large portion of the bat’s range 
and many more are planned.  

What Is Being Done to Help the 
Northern Long-Eared Bat?
Disease Management: Actions have 
been taken to try to reduce or slow 
the spread of white-nose syndrome 
through human transmission of 
the fungus into caves (e.g. cave 
and mine closures and advisories; 
national decontamination protocols). 
A national plan was prepared by 
the Service and other state and 
federal agencies that details actions 
needed to investigate and manage 
white-nose syndrome. Many state 
and federal agencies, universities 
and non-governmental organizations 
are researching this disease to try 
to control its spread and address its 
affect. See www.whitenosesyndrome.
org/ for more.

Addressing Wind Turbine 
Mortality:  The Service and others 
are working to minimize bat mortality 
from wind turbines on several fronts. We 
fund and conduct research to determine 
why bats are susceptible to turbines, 
how to operate turbines to minimize 
mortality and where important bird 
and bat migration routes are located. 
The Service, state natural resource 
agencies, and the wind energy industry 
are developing a Midwest Wind Energy 
Habitat Conservation Plan, which 
will provide wind farms a mechanism 
to continue operating legally while 
minimizing and mitigating listed bat 
mortality.

Listing: The northern long-eared bat is 
listed as a threatened species under the 
federal Endangered Species Act. Listing 
a species affords it the protections of the 
Act and also increases the priority of the 
species for funds, grants, and recovery 
opportunities.

Hibernacula Protection:  Many 
federal and state natural resource 
agencies and conservation organizations 
have protected caves and mines that are 
important hibernacula for cave-dwelling 
bats.

What Can I Do?
Do Not Disturb Hibernating Bats: 
To protect bats and their habitats, 
comply with all cave and mine closures, 
advisories, and regulations. In areas 
without a cave and mine closure policy, 
follow approved decontamination 
protocols (see http://whitenosesyndrome.
org/topics/decontamination). Under no 
circumstances should clothing, footwear, 
or equipment that was used in a white-
nose syndrome affected state or region 
be used in unaffected states or regions.

Leave Dead and Dying Trees 
Standing:  Like most eastern bats, the 
northern long-eared bat roosts in trees 
during summer. Where possible and not 
a safety hazard, leave dead or dying trees 
on your property. Northern long-eared 
bats and many other animals use these 
trees.

Install a Bat Box:  Dead and dying 
trees are usually not left standing, so 
trees suitable for roosting may be in 
short supply and bat boxes may provide 
additional roost sites. Bat boxes are 
especially needed from April to August 
when females look for safe and quiet 
places to give birth and raise their pups.

Support Sustainability: Support 
efforts in your community, county and 
state to ensure that sustainability is a 
development goal. Only through sus-
tainable living will we provide rare and 
declining species, like the northern long-
eared bat, the habitat and resources they 
need to survive alongside us. 

Spread the Word: Understanding the 
important ecological role that bats play is 
a key to conserving the northern long-
eared and other bats. Helping people 
learn more about the northern long-
eared bat and other endangered species 
can lead to more effective recovery 
efforts.  For more information, visit
www.fws.gov/midwest/nleb and 
www.whitenosesyndrome.org

Join and Volunteer: Join a 
conservation group; many have local 
chapters. Volunteer at a local nature 
center, zoo, or national wildlife refuge. 
Many state natural resource agencies 
benefit greatly from citizen involvement 
in monitoring wildlife. Check your state 
agency websites and get involved in 
citizen science efforts in your area.
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I. INTRODUCTION

A. PURPOSE

The Byron Weston Dam No. 2 is an existing dam located on the East Branch of the Housatonic
River in Dalton, MA. The dam and the adjacent mill structure on the right bank are owned by
Crane and Co. (Crane). Crane has been granted a Small Hydroelectric Power Project Exemption
from the Federal Energy Regulatory Commission (FERC, FERC No. 13583-001) and now
intends to proceed with the construction of the project.

Article 27 of the terms of the exemption requires the development of a Wheel Turbine
Relocation Plan. Article 27 reads as follows:

Within six months of the issuance date of the exemption, the exemptee shall file with the
Commission, for approval, a Wheel Turbine Relocation Plan that describes the
refurbishment and relocation of one of the McCormick Hercules wheel turbines being
removed from the Byron Weston Defiance Mill building. The plan shall:

(1) describe the procedures for removing and handling the turbine, including
photo-documentation of the turbine prior to removal from its existing location;
(2) describe the methods for refurbishing the turbine;
(3) identify where the turbine will be relocated and describe the interpretive
information that will be provided with the public display; and
(4) provide an implementation schedule.

The plan shall be developed in consultation with the Massachusetts Historical
Commission and the Dalton Historical Commission. The exemptee shall allow a
minimum of 30 days for the agencies to comment and to make recommendations before
filing the plan with the Commission. If the exemptee does not adopt a recommendation,
the filing shall include the exemptee’s reasons, based on project-specific information.
The Commission reserves the right to make changes to the plan. Removal of the
McCormick Hercules wheel turbines from the Byron Weston Defiance Mill building
shall not begin until the exemptee is notified by the Commission that the plan is
approved. Upon Commission approval, the exemptee shall implement the plan, including
any changes required by the Commission.

B. SITE DESCRIPTION

The Byron Weston Project will use the water power potential of the existing 30- foot-high, 90-
foot-long, stone-masonry Byron Weston Dam No. 2 equipped with a 23- foot-high, 75-foot-long
spillway. The dam creates a 0.94-acre impoundment with a normal water surface elevation of
1,116.7 feet North Atlantic Vertical Datum (NAVD 1988). In addition to the dam and
impoundment, the project will include an existing intake structure equipped with existing
trashracks and an existing headgate. The water will pass through the headgate to an existing 6.5-
foot-long, 6-foot-diameter penstock connected to an existing 50-foot-long, 9.5-foot-wide
headrace canal. The headrace canal will convey flow to a new 15-foot-long, 4.4-foot-diameter
penstock leading to a new 250- kilowatt turbine-generating unit within the existing Byron
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Weston Defiance Mill building. Water will then be discharged into the East Branch of the
Housatonic River through a new draft tube within the existing tailrace approximately 35 feet
downstream of the dam.

C. SITE HISTORY

The Byron Weston Dam No. 2 was constructed, in its present form, in 1887. The river at this
site was originally harnessed to generate hydro-mechanical power for use in papermaking in the
adjacent Defiance Mill. In the early 20th century, the hydropower works at the Byron Weston
Dam No. 2 were converted to electrical generation, which continued until sometime after 1942.
Most of the original equipment in the powerhouse area was removed after hydropower
generation ceased sometime after 1942, however, the two original McCormick Hercules turbines
are still present in their original locations at the bottom level of the powerhouse. Both turbines
have been exposed to the river since their original installation, are inoperable, and in poor
condition.

Mr. Byron Weston entered the field of paper manufacturing in Dalton in 1863 when he bought
the Defiance Mill (Byron Weston Mill No.1). The mill was enlarged and improved and for years
it was run to produce linen record and ledger. In 1875 the Mill located just downstream of the
Defiance Mill was burned. In 1876, Mr. Byron Weston purchased the site and erected the
Centennial Mill. With the two mills in operation, Mr. Byron Weston developed a large business
thenceforth known under his name. Both facilities were purchased by Crane & Co., which
owned downstream mills, in the 1950’s.

A drawing dated April 1896 and attached in Appendix A shows details of the Hercules wheels
that had been installed at the Defiance Mill. Currently available information does not indicate
which company manufactured the turbines. Possible manufactures include Holyoke Machine
Company, McCormick Turbine, or J&W Jolly McCormick. The turbines appear to be vertical
McCormick slide (cylinder) gate controlled machines with 33-inch diameter runners.

Photos 1 and 2 in Appendix B show the pressure cases for the turbines that remain in place at
the Defiance Mill. Photos 3 and 4 depict one of the actual turbines which are inside the pressure
cases. The equipment configuration shown in the photos taken at the Defiance Mill appears to
be nearly identical to the configuration shown in the drawing of the Defiance Mill equipment. It
is believed that the equipment initially was used to produce hydro-mechanical power but was
later converted to electrical generation. While it is unclear exactly when the generators were
installed, it is believed that electricity from hydropower system may have been used to power the
private electric light system installed in 1886. A 1942 internal letter on the methods of providing
power generation capacity to the mill indicates that the maximum power output was 200 KW of
AC electrical power. The letter also stated that “the water power at the Defiance Mill is of
special value in that it provides at all times a small source of AC current for driving the power
house auxiliaries…”. A copy of the letter and its transcript is included in Appendix C. It is
believed that hydropower generation (either hydromechanical or hydroelectrical) has occurred
intermittently at the facility since the late 1880’s, ceasing completely sometime after 1942.
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D. PROPOSED PROJECT

To construct the proposed new hydroelectric project in the location of the existing powerhouse,
most of the existing structure (floors, columns, etc.) and equipment must be removed. This
includes the two original McCormick Hercules turbines. The exterior building envelop (brick
and stone masonry) of the powerhouse will remain in place and all new construction will occur
inside its footprint. Following clearing of the powerhouse area, the interior of the powerhouse
will be refurbished and altered to accommodate the proposed modern generation equipment. The
new powerhouse configuration will be constructed to include a lower turbine level floor, an
intermediate, generator level floor, and an upper workroom level floor. Primary structures
(floors and columns) will be constructed of reinforced concrete. No changes are expected to be
visible from the exterior of the building, excepting repairs to the existing windows, and the
change of one window to a door to access the right dam abutment and provide egress from the
workroom. No changes will be made to the Byron Weston Dam No. 2 .

The two existing hydropower turbines (including the pressure cases) will be removed as part of
Phase I project construction activities. Crane and Company desires to preserve a portion of the
history of the site through the salvage and display of one of the turbines.

II. TURBINE REMOVAL, HANDLING, AND DOCUMENTION

A. TURBINE REMOVAL AND HANDLING

The two existing hydropower turbines will be removed from the powerhouse as part of Phase I of
the Project. The Contractor shall be required to remove one of the turbines substantially intact,
including the runner and cylinder gate. The Contractor shall be allowed to cut the pressure case
in half and remove the top and bottom plates to permit access to the turbine and removal of the
heavy equipment from the powerhouse pit area (and to facilitate future display).

The Contractor shall be directed to exercise appropriate care in handling the turbine which is to
be displayed.

B. TEMPORARY STORAGE

Once removed from the powerhouse area, the turbine to be displayed will be stored in the mill
until such time as it is ready for cleaning and display. The turbine shall not be removed from the
mill building until Crane has been notified by the Commission that this plan has been approved.

C. DOCUMENTATION

The location and configuration of the two existing turbines shall be photodocumented by Crane
during all stages of Phase I work until removal is complete. Photos will be taken at the
beginning of the work, again after adjacent structures have been removed, again after the
pressure cases have been removed, and finally after the turbine runners are removed. Photos will
be taken from various angles to document the configuration of the machines. Ancillary
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equipment (shaft bearings, etc.) which is still present will also be photographed. Color
photographs will be taken with a digital camera at high resolution (2 Meg or greater). A
photodocumentation book with annotated photos printed on acid-free paper will be made, with
one copy delivered to the Massachusetts Historical Commission (MHC) and one to the Dalton
Historical Commission. A copy of this Final Wheel Relocation plan will be provided to MHC at
the time that the photo documentation is provided (to address MHC comments on the plan
provided during the comment period for the draft). Compact discs with electronic versions (.pdf
format) will also be provided.

III. TURBINE REFURBISHING

The turbine to be displayed will be first cleaned with water. The cylinder gate will be removed.
The half pressure case, cylinder gate, and runner wheel will be sandblasted. The cylinder gate
will be remounted on the turbine wheel.

IV. TURBINE DISPLAY

A. TURBINE DISPLAY

After cleaning, the turbine will be relocated and positioned for display. In consideration of the
terms of Article 27 of the Order Granting Exemption, the Licensee does not believe the
powerhouse to be an appropriate location for display of the turbine. The Powerhouse is within
an operational industrial building and not accessible to the public. Therefore the turbine will be
displayed outside the Crane Museum of Papermaking in Dalton.

The Crane Museum of Papermaking is approximately one mile west of the powerhouse and is
located at 40 Pioneer Street in Dalton. The museum is housed in what was the Rag Room of
Crane’s 1844 Old Stone Mill. The museum, first opened in the autumn of 1930, is on the
National Register of Historic Places. The one-story building is situated on the banks of the
Housatonic River downstream of the Byron Weston Hydroelectric Project site. A map showing
the location of the museum in relation to the Project site is included in Appendix D.

The turbine will be displayed inside half of its pressure case. The actual turbine would not be
visible within a fully enclosed pressure case. The cylinder gate will be set in a half open position
to display its operation and allow for viewing of the runner.

B. INTERPRETIVE DISPLAY

An interpretive display will be provided adjacent to the turbine at the Crane Museum of
Papermaking. It will consist of a plaque which describes the kind of turbine, date of installation,
location of installation, date of removal, and reason for removal.
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V. IMPLEMENTATION SCHEDULE

The turbine to be displayed will be removed from the powerhouse during Phase I of the project
and it is anticipated this will be completed prior to the end of December 2012. Cleaning and
refurbishing of the turbines is anticipated to be complete within 90 days of the Licensee
providing notification of the commencement of project operation. Installation for display of the
turbine outside the Crane Museum of Papermaking will be completed within 180 days of the
Licensee providing notification of the commencement of project operation.



Appendix A 

Turbine Drawing 

  





Appendix B 

Photos 

  



Photo 1. Top of Pressure Casing for Turbine No. 1

Photo 2. Top of Pressure Casing for Turbine No. 2



Photo 3 Turbine Within Pressure Case

Photo 4 Turbine Within Pressure Case
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Power Generation Documentation 
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TRANSCRIPTION OF 1942 ORIGINAL LETTER

January 20, 1942

Byron Weston Company
Dalton, Massachusetts

Gentleman:

The purpose of this study is to determine methods and costs of providing power
generation capacity to insure full mill operation should a breakdown occur to any of our
present generator units

1 Main unit develops 1400 KW AC
2 House unit develops 200 KW AC and 75 KW DC
3 Allis unit develops 750 KW AC

Total 2350 KW AC and 75 KW DC

The Main and House units have been installed since 1933 and are both designed for
steam at 400 lbs. pressure and 150° superheat. These two high pressure units have a
combined capacity of 1600 KW AC and 75 KW DC. The average load which is safely
carried by these two machines is 1500 KW AC and 75 KW DC. With this average load
fluctuation on the mill load result in peak demands of over 1600 KW AC. When the
average mill load exceeds 1500 KW AC it is necessary to run the Allis.

The Allis machine was installed in 1910, and was operated continuously for 10 years.
Since that time it has been used as a stand by unit. It is design for 150 lbs of steam. Its
steam consumption per KW is 70% higher than the 400 lbs units and it is used only when
the mill power load exceeds the capacity of the 400 lb machines. Steam for the Allis has
to be reduced in pressure and temperature in a reducing valve form the boiler pressure of
418 lbs pressure to

Water power is not considered in this report, as it is available only a few months per year.
In recent years we have obtained water power not more than three months in a year partly
in the Spring, partly in the Fall. We estimate the water power produced to be 200 KW for
12 weeks which replaces 200 tons of coal, saving about $1300 per year. The water power
at the Defiance Mill is of especial value in that it provides at all times a small source of
AC current for driving the power house auxiliaries which are necessary to start the
boilers.

J:\19,000-20,999\19349\19349-30.CWC\FERC\Declaration of Intention\References\Transcription of 1942 letter for Crane
Ferc.doc
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Proof of Service and Comments 

 



GZA Engineers and

GeoEnvironmental, Inc. Scientists

Copyright© 2012 GZA GeoEnvironmental, Inc.
An Equal Opportunity Employer M/F/V/H

One Edgewater Drive
Norwood,
Massachusetts 02062
Phone: 781-278-3700
Fax: 781-278-5701
http://www.gza.com

July 27, 2012
File No. 19349.50

Dalton Historical Commission
462 Main Street
Dalton, MA 01226

Re: Request for Comments
Wheel Turbine Relocation Plan
Byron Weston Hydroelectric Project (FERC P-13583-001)

Dear Sir/Madam:

The purpose of this letter is to request comments regarding Crane & Company’s (Crane’s) Wheel
Turbine Relocation Plan from the Dalton Historic Commission (Commission). Crane has been
issued an Exemption from Licensing from the Federal Energy Regulatory Commission (FERC) for
the Byron Weston Hydroelectric Project. The Article 27 of the terms of the exemption requires the
development of a Wheel Turbine Relocation Plan. The plan describes the refurbishment and
relocation of one of the McCormick Hercules wheel turbines being removed from the Byron
Weston Defiance Mill building.

GZA has provided a copy of the Wheel Turbine Relocation Plan for the Commission’s review. We
would appreciate your comments regarding the Wheel Turbine Relocation Plan within 30 days (by
August 27, 2012).

We would be happy to further discuss the project, if necessary. Should the need arise, please
contact Chad Cox at (781) 278-5787.

Very truly yours,

GZA GEOENVIRONMENTAL, INC

Kristina Ekholm, PE Chad W. Cox, PE
Assistant Project Manager Principal

cc: James Noel (Crane and Company)
FERC (via e-file)

J:\19,000-20,999\19349\19349-50.KDE\Wheel Relocation Plan\DHC Letter.docx
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Kristina Ekholm

From: Patricia Brady
Sent: Monday, July 30, 2012 9:49 AM
To: Kristina Ekholm
Subject: FW: UPS Delivery Notification, Tracking Number 1Z0492850197675618

 

 

From: UPS Quantum View [mailto:auto-notify@ups.com]  

Sent: Monday, July 30, 2012 9:42 AM 
To: Patricia Brady 

Subject: UPS Delivery Notification, Tracking Number 1Z0492850197675618 

 

 

Discover more about 

UPS:  

Visit www.ups.com 

Sign Up For Additional 

E-Mail From UPS 

Read Compass Online 
 

 

 

***Do not reply to this e-mail. UPS and GZA 

GEOENVIRONMENTAL will not receive your reply.  

At the request of GZA GEOENVIRONMENTAL, 

this notice is to confirm that the following shipment 

has been delivered.  

Important Delivery Information  

 

Message from GZA GEOENVIRONMENTAL: 
19349.50_kde  

Tracking Number: 1Z0492850197675618  

Delivery Date / Time: 30-July-2012 / 9:16 AM 

Delivery Location: OFFICE 

Signed by: HOLLINGWORTH 

Shipment Detail  

 
Ship To:  
Dalton Historical Commission  

462 MAIN ST  

DALTON  

MA  

01226  

US  



2

Number of Packages: 1 

UPS Service: NEXT DAY AIR 

Shipment Type: Letter 

Reference Number 1: 19349.50 

 

 
 

 

____2@@2@@2ooYHxIe____  
 

 

© 2012 United Parcel Service of America, Inc. UPS, the UPS brandmark, and the color brown are trademarks of United Parcel 

Service of America, Inc. All rights reserved.  

For more information on UPS's privacy practices, refer to the UPS Privacy Policy. 

Please do not reply directly to this e-mail. UPS will not receive any reply message.  

For questions or comments, visit Contact UPS. 

 

This communication contains proprietary information and may be confidential.  If you are not the intended recipient, the 

reading, copying, disclosure or other use of the contents of this e-mail is strictly prohibited and you are instructed to please 

delete this e-mail immediately.  

Privacy Notice 

Contact UPS 

 
 





GZA Engineers and

GeoEnvironmental, Inc. Scientists

Copyright© 2012 GZA GeoEnvironmental, Inc.
An Equal Opportunity Employer M/F/V/H

One Edgewater Drive
Norwood,
Massachusetts 02062
Phone: 781-278-3700
Fax: 781-278-5701
http://www.gza.com

July 27, 2012
File No. 19349.50

Massachusetts Historical Commission
220 Morrissey Boulevard
Boston, Massachusetts 02125

Re: Request for Comments
Wheel Turbine Relocation Plan
Byron Weston Hydroelectric Project (FERC P-13583-001)

Dear Sir/Madam:

The purpose of this letter is to request comments regarding Crane & Company’s (Crane’s) Wheel
Turbine Relocation Plan from the Massachusetts Historic Commission (Commission). Crane has
been issued an Exemption from Licensing from the Federal Energy Regulatory Commission
(FERC) for the Byron Weston Hydroelectric Project. The Article 27 of the terms of the exemption
requires the development of a Wheel Turbine Relocation Plan. The plan describes the
refurbishment and relocation of one of the McCormick Hercules wheel turbines being removed
from the Byron Weston Defiance Mill building.

GZA has provided a copy of the Wheel Turbine Relocation Plan for the Commission’s review. We
would appreciate your comments regarding the Wheel Turbine Relocation Plan within 30 days (by
August 27, 2012). A site locus map is included in Appendix D of the Plan.

We would be happy to further discuss the project, if necessary. Should the need arise, please
contact Chad Cox at (781) 278-5787.

Very truly yours,

GZA GEOENVIRONMENTAL, INC

Kristina Ekholm, PE Chad W. Cox, PE
Assistant Project Manager Principal

cc: James Noel (Crane and Company)
FERC (via e-file)

J:\19,000-20,999\19349\19349-50.KDE\Wheel Relocation Plan\MHC Letter.docx
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Byron Weston Hydropower Project
Crane & Company

FERC No. 13583-001

PUBLIC SAFETY PLAN

August 2012

Owner: Crane & Co.
Engineer: GZA GeoEnvironmental, Inc.
Location: Dalton, MA
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I. INTRODUCTION

A. PURPOSE

The Byron Weston Dam No. 2 is an existing dam located on the East Branch of the Housatonic
River in Dalton, MA. The dam and the adjacent mill structure on the right bank are owned by
Crane and Co. (Crane). Crane has been granted a Small Hydroelectric Power Project Exemption
from the Federal Energy Regulatory Commission (FERC, FERC No. 13583-001) and now
intends to proceed with the construction of the project.

As required under Article 24 of the terms of the exemption, this Public Safety Plan provides
information regarding potential public safety concerns at the project and means of mitigating
such issues. Article 24 reads as follows:

Public Safety Plan. Within 60 days from the issuance of this order, the exemptee shall
submit one copy to the Commission’s Division of Dam Safety and Inspections (D2S1) –
New York Regional Engineer and two copies to the Commission (one of these copies
shall be a courtesy copy to the Director, D2SI) of a Public Safety Plan. The plan shall
include an evaluation of public safety concerns at the project site, including any
designated recreation areas, and assess the need for the installation of safety devices or
other safety measures. The submitted plan shall include a description of all public safety
devices and signage, as well as a map showing the location of all public safety measures.

This Public Safety Plan has been prepared by GZA GeoEnvironmental, Inc. on behalf of the

Owner and exemptee, Crane & Co. (Crane). Crane has reviewed the plan with respect to its

more than 100 year history of owning and operating the Byron Weston Dam No. 2. The Plan

was prepared based on guidance contained in the FERC “Guidelines for Public Safety at

Hydropower Projects.”

B. SITE DESCRIPTION

The Byron Weston Project will use the water power potential of the existing 30- foot-high, 90-
foot-long, stone-masonry Byron Weston Dam No. 2 equipped with a 23- foot-high, 75-foot-long
spillway. The dam creates a 0.94-acre impoundment with a normal water surface elevation of
1,116.7 feet North Atlantic Vertical Datum (NAVD 1988). In addition to the dam and
impoundment, the project will include an existing intake structure equipped with existing
trashracks and an existing headgate. The water will pass through the headgate to an existing 6.5-
foot-long, 6-foot-diameter penstock connected to an existing 50-foot-long, 9.5-foot-wide
headrace canal. The headrace canal will convey flow to a new 15-foot-long, 4.4-foot-diameter
penstock leading to a new 250- kilowatt turbine-generating unit within the existing Byron
Weston Defiance Mill building. Water will then be discharged into the East Branch of the
Housatonic River through a new draft tube within the existing tailrace approximately 35 feet
downstream of the dam.



2

The upstream impoundment of the Byron Weston Dam No. 2 extends approximately 700 feet
upstream to the toe of the Byron Weston Dam No. 1. Byron Weston Dam No. 1 is a run-of-the-
river masonry dam which is more than 20 feet high and fully extends across the channel and is
also owned by Crane. The Dam No. 2 impoundment is fully owned by Crane. The
impoundment banks on river right are formed by the vertical masonry walls of Crane mill
buildings. There is no public access to the impoundment between Dam No. 1 and Dam No. 2.
The impoundment banks on river left are heavily wooded, steep slopes, also owned by Crane.
There are no means of access for the public down the slopes.

An aerial photo showing the dam site and impoundment is presented as Figure 1.

II. EVALUATION OF PUBLIC SAFTEY CONCERNS

Potentially hazardous project features have been evaluated below. Selected photos of project
features are contained in Appendix B.

A. SPILLWAY

The Byron Weston Dam No. 2 is a run-of-the-river dam which spans the entire channel. All
river flow from bank to bank (other than that withdrawn for hydropower production) passes over
the spillway and drops vertically approximately 20-23 feet. The area at the toe of the dam
consists of a shallow pool over bedrock and exposed bedrock. Swimmers or boaters falling over
the spillway would be expected to be seriously injured or killed. However, Crane owns the
entire impoundment. No public access is allowed to the impoundment nor are there any public
access points. The 700 foot channel is not suitable for navigation and boaters on the river
portage fully around the impoundment. The only access for Crane personnel is to the project
intake area on the right bank immediately upstream of the dam. This area includes safety rails
and there is no formal means of entering the impoundment. This area is not accessible to the
public.

B. POWERHOUSE INTAKE

The Powerhouse intake is located on river right immediately upstream of the spillway. As
discussed above, there is no public access to the impoundment nor is there public access to the
intake. The walkway above the intake area has a safety railing. The intake itself is protected by
a trash rack with 1-inch bar spacing below water and a solid plate above. The bar screen portion
of the trash rack is 7.5 feet wide by 20.8 feet deep. Maximum estimated approach velocity is
less than 1.1 foot per second (fps).

C. POWERHOUSE TAILRACE AREA

Flows through the single hydropower unit will discharge through an existing stone masonry
arched opening at the base of the Defiance Mill building immediately downstream of the dam.
There is no public access to the area, which is near the tailwater of the spillway. Water in the
tailrace area is expected to be generally a minimum of four feet deep, with deeper water during
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periods of higher flow. Some deeper areas may also exist in pools in the river channel beyond
the tailrace. Entrance into the tailrace arch would be hazardous.

D. SPILLWAY TAILRACE

The spillway tailrace is the river channel at the base of the dam. Similar to upstream, the
downstream area is bordered by the walls of Crane buildings on river right and very steep
wooded and/or bedrock slopes on river left. There is no public access to this area. Water (and
potentially debris) falling from the spillway into the tailrace area is a safety hazard.

E. CANAL

The headrace canal for the project is located exclusively within Crane’s Defiance Mill building.
It is downstream of the trash rack and head gate. It cannot be accessed except through a hatch in
the building. There is no public access to the building.

F. INTAKE AREAS

See Powerhouse Intake above.

G. BOAT RAMPS

There are no existing or planned boat ramps in the impoundment.

H. NATURAL CHANNELS

The river channel is generally inaccessible to the public. One potential area where the public
could potentially have access to the top of the river channel slope is at the end of Centennial
Ave. just upstream of the left dam abutment.

I. SUBSTATIONS AND POWERLINES

The project will be interconnected inside the existing mill building. There will be no external
substations or powerlines.

J. PROJECT STRUCTURES

All project structures, other than the intake, are inside the existing Crane Defiance Mill. There is
no public access to the mill.

K. NATURAL OR OTHER HAZARDS

There are no known natural or other hazards.

L. RECREATION AREAS

There are no known or planned recreation areas within the project boundaries.
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M. WINTER CONDITIONS

The impoundment does not typically freeze due to the continuous current through the channel.
However, extreme conditions can result in partial freezing. Additionally, floating ice can flow
downstream over the Dam No. 1 and/or over Dam No. 2. While ice conditions could be
hazardous, there is no public access to the impoundment or area at the base of the spillway.

III. SAFTEY DEVICES AND MEASURES

Safety devices and measures to address potential safety concerns are described below. A site
plan showing the locations of the safety measures is presented as Figure 2.

A. SAFETY SIGNAGE

Safety signage at the Project shall be as described below. Mock ups of the signs, corresponding
to the numbers below, are presented in Appendix C.

1. Warning Sign at Intake Structure attached to railing
2. Warning Sign at Spillway attached to corner of building
3. Warning Sign at Tailrace over discharge arch
4. No Trespassing sign at Crane property line adjacent to Centennial Ave.

B. RESTRAINING DEVICES

1. Fall protection safety railings (yellow) have been provided at the right abutment
area above the spillway and along the access stairs and deck above the trash rack.

2. A trash rack with 1-inch bar spacing and a low in present in front of the project.
The approach velocity in front of the rack is a maximum of 1.1 fps.

C. ESCAPE DEVICES

1. A US Coast Guard-approved throwable rescue device (Life Ring or similar) with
an attached line shall be mounted at the intake.

2. A 12-foot safety pole with a hook loop shall be kept at the intake area to assist in
the recovery of persons in the water. Exit from the water at the intake area shall
be via the walkway above the trashrack which is approximately 3 feet above
normal water surface.

D. OPERATION AND MAINTENANCE

Crane personnel, as part of their normal maintenance routine, will inspect all safety devices for
wear, damage, or vandalism and will repair or replace safety devices as needed.



 

 

 

 

GZA GeoEnvironmental, Inc. 
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