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Honorable Magalie Roman Salas 
Secretary 
Federal Energy Regulatory Commission 
888 First Street. NE 
Washington, D.C. 20426 

TransCanada 
In business to deliver 

US Northeast Hydro Region 
Concord Hydro Off<e 
4 Park Street. Suite 402 
Concord NH 03301-6373 

tel 603.225..5528 
f ~  603.225.3260 
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Re: TransCanada Hydro Northeast Inc.; Vernon Project, 
P-1904; Application for Non-Capacity Amendment of 

License 

Dear Secretary Salas: 
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Pursuant to 18 CFR Section 4.20 of the Commission's regulations, TransCanada Hydro 
Northeast, Inc. (TransCanada) submits an original and eight copies of the Application for a Non- 
Capacity Amendment for the Vernon Hydroelectric Project (FERC No. 1904). TransCanada 
proposes to amend its existing license for the Vernon Project to revise the number, generating 
capacity, and design of replacement turbine units that were authorized under the 1992 license 
amendment I approving turbine replacement. The 1992 license amendment authorized 
replacement of  four existing 2.0-megawatt (MW) turbine/generator units (Units No. 5 through 8) 
with two 14-MW turbine/generator units. TransCanada wishes to amend the current license as 
amended in 1992 by instead replacing the four units with four new 4-MW units. 

The two 14-MW unit installation has not moved forward due to economic factors. 
wholesale power restructuring in the New England market, changes in the marketplace, and 
changes in project ownership. With the improved conditions in the generating market, 
TransCanada re-evaluated the turbine replacement at the Vernon Project and is looking instead at 
replacing the units with four 4-MW units. The four 4-MW units would fit in the same station 
footprint as the existing units, and TransCanada would not need to conduct some of the more 
significant modifications that would be associated with installation of two 14-MW units. 

With the turbine replacement, TransCanada will continue to operate the Vernon Project 
under the existing FERC license requirements and would continue to meet the conditions 
specified in the existing New Hampshire 401 Water Quality Certification (WQC) and all 
applicable water quality standards. Under the 1992 license amendment process, the New 
Hampshire Department of  Environmental Services (NHDES) placed conditions on the Vernon 
Project WQC relevant to the 1992 license amendment, and the state of  Vermont, pursuant to a 

Application filed by New England Power Company on February 22, 1991, to amend the Vernon Project 
and approved by Commission Order issued on June 12, 1992 (59 FERC c!62,267). 
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Settlement Agreement with the Licensee filed with the Commission November 20, 1991,2 agreed 
to waive 401 Certification, to the extent that it may have been required by Vermont. 

Similar to the Licensee position in 1991, TransCanada is filing for an amended 401 WQC 
(concurrent with the filing of this application with the Commission) from the NHDES based upon 
the proposed change in re-powering Units 5 through 8. The intent is that any potential revised 
conditions placed on the NH 401 WQC as a result of the revised scope of unit replacement would 
be conducted through a cooperative consultation process between the NHDES and Vermont 
Agency of Natural Resources, Department of Environmental Conservation (VANR). 
TransCanada suggests that through a cooperative effort the NHDES-issued WQC would satisfy 
the state of  Vermont 's interests, and VANR would continue to waive a requirement for Vermont 
401 Certification associated with this amendment. TransCanada further believes that the 
Settlement Agreement regarding the 401 WQC, pursuant to the proposed turbine replacement 
entered into between New England Power Company and the VANR and filed with the 
Commission on November 18. 1992, remains binding upon the VANR and TransCanada through 
the transfer of the License as amended by the FERC. The 1992 Order approving the increase in 
authorized capacity for the Vernon Project incorporated the terms of the 1991 Settlement 
Agreement; as such the Settlement Agreement should be considered as remaining in effect. 

TransCanada is concurrently distributing this non-capacity amendment application to the 
New Hampshire Department of Environmental Services (NHDES), Vermont Agency of Natural 
Resources (VANR), the U.S. Fish and Wildlife Service (FWS), New Hampshire Fish and Game 
Department (NHFG), Vermont Department of Fish and Wildlife (VDFW), Connecticut River 
Atlantic Salmon Commission (CRASC), New Hampshire Division of Historic Resources 
(NHDHR), Vermont Division for Historic Preservation (VTDHP), US Army Corps of Engineers 
- NE District (USACE), and the New York Regional Office of the FERC. Following a 30 day 
agency review period, TransCanada will provide the FERC with copies of comments received 
along with TransCanada's respon~ to comments and any resulting modifications to the 
application. 

Attachment 1 and Exhibit F of this amendment application has been filed under separate 
cover as it contains Critical Energy Infrastructure Information detailing the Vernon Project 
Facilities. 

Please contact John Ragonese at 603-498-2851 or john_ragonese@transcanada.com if you 
have any questions regarding this filing. 

Sincerely, 

John Ragonese 
FERC License Manager 
TransCanada Hydro Northeast, Inc. 

Enclosures 
cc: External Distribution List  (below) 

: Offer of Settlement submitted by Mark Slade, attorney for New England Power Company, and William 
Brierly, Chief of Operations, Vermont Department of Environmental Conservation. to the Commission on 
November 20. 1991. 
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Distribution List: 

New Hampshire Department of Environmental Services (NHDES) 
Paul Piszczek, Water Quality Biologist 
NHDES-Watershed Management Bureau 
6 Hazen Drive 
PO Box 95 
Concord. NH 03302-0095 
(603) 271-2471 

Vermont Agency of Natural Resources (VANR) 
Mr. Jeff Cueto 
VT Dept. of Environmental Conservation 
Vermont Agency of Natural Resources 
103 South Main St., 10 North 
Waterbury, VT 05671-0408 
(802) 241-3758 

U.S. Fish and Wildlife Service (FWS) 
Mr. John Warner. Ecological Services 
U.S. Fish and Wildlife Services 
N.E. Field Office 
70 Commercial St; Suite 300 
Concord,NH 03301-5087 
(603) 223-2541 Ext. 15 

Mr. Ben Rizzo 
U.S. Fish and Wildlife Service 
Engineering Field Office 
One Gateway Center, Suite 612 
Newton Comer, MA 02158 
(617) 244-1368 

New Hamp,hire Fish an4 Game Department (NHF~) 
Mr. Bill Ingham, 
New Hampshire Fish and Game Dept. 
2 Hazen Drive 
Concord, NH 03301 
(603) 271-6652 

Vermont Department of Fish and Wildlife (VDFW) 
James R. McMenemy, District Fisheries Biologist 
Vermont Fish & Wildlife Department 
100 Mineral Street. Suite 302 
Springfield, VT 05156-3168 
(802) 885-8829 

Connecticut River Atlantic Salmon Commission (CRA$C) 
Ms. Jan Rowen 
US Fish and Wildlife Service 
103 East Plumtree Road 
Sunderland MA, 01375 
(413) 548-9138 
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New Hampshire Division of Historic Resoprces (NHDHR) 
James McConaha, SHPO & Director 
New Hampshire Division of Historical Resources 
19 Pillsbury Street 
2nd Floor 
Concord. NH 03301-3570 
(603) 271-3483 

Vermont Division for Historic Pre~rvation (VTDHP) 
Jane Lendway, SHPO 
Vermont Division for Historic Preservation 
National Life Building 
Drawer 20 
Montpelier, Vermont 05620-050 I 
(802) 828-321 I 

US Army Corps of Engineers (USACE) 
New England District 
696 Virginia Road 
Concord, MA 01742-275 l 
978-318-81 ! l 

New York Regional Office of the FERC (NYRO) 
Mr. Charles Goggins, Acting Regional Director 
Federal Energy Regulatory Commission 
New York Regional Office 
19 West 34th Street - Suite 400 
New York, NY 10001 
(212) 273-5917 
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VERNON HYDROELECTRIC PROJECT 
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Submitted by: 
TransCanada Hydro Northeast, Inc. 

4 Park Street 
Concord, NH 03301 

February 2006 
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APPLICATION FOR A NON-CAPACITY AMENDMENT FOR 
THE VERNON HYDROELECTRIC P R O J E C T  

INITIAL STATEMENT 

TransCanada Hydro Northeast, Inc. (TransCanada or Licensee) applies to the 
Federal Energy Regulatory Commission (FERC or Commission) for a non- 
capacity amendment of license pursuant to 18 CFR §4.200 for the Vernon 
Hydroelectric Project. As explained below, this amendment qualifies as non- 
capacity amendment because the maximum hydraulic capacity of the project will 
decrease and will not result in an increase in the installed nameplate capacity, t 

(2) 

(I)  Water body: Connecticut River 

State: New Hampshire and Vermont 

County: Cheshire County, New Hampshire 
Windham County, Vermont 

Township or Nearby Towns: 
New Hampshire - Hinsdale, New Hampshire 
Vermont - Vernon, Vermont 

The exact name, business address, and telephone number of the Applicant 
a r e :  

TransCanada Hydro Northeast, Inc. 
203, 110 Turnpike Road 
Westborough, MA 01581-263 
Telephone: (508) 871-1852 
Fax: (508) 898-0433 

a 

9 m  

t 18 CFR {4.201 (c) describes non-capacity mnendments as those that d ~  I.) increase the 
actual or proposed total installed capacity of the project; 2.) would result in an increase in the 
maximum hydraulic capacity of the project of 15 percent or more; and 3.) would result in an 
increase in the installed nameplate capacity of 2 megawatts or more. 

i 2/27/2006 
I J  
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(4) 

The exact name and business address of the person authorized to act as 
agent for the Applicant in this application is: 

John Ragonese, FERC License Manager 
TransCanada Hydro Northeast, Inc. 
4 Park Street, Suite 402 
Concord, NH 03301-6313 
Telephone: (603) 224-5528 
Fax: (603) 225-3260 

The Applicant is a domestic corporation, Licensee for the waterpower 
project designated as Project No. 1904 in the records of the FERC, issued 
on June 25, 1979. 2 The existing FERC license expires on April 30, 2018. 

The amendments of license proposed and the reason(s) why the proposed 
changes are necessary, are: 

TransCanada Hydro Northeast, Inc. (TransCanada or Licensee) proposes to 
amend its existing license for the Vernon Project to revise the number, 
generating capacity, and design of replacement turbine units that were 
authorized under the 1992 license amendment 3 approving turbine 
replacement. The 1992 license amendment authorized replacement of four 
existing 2.0-megawatt (MW) turbine/generator units (Units No. 5 through 
8) with two 14-MW turbine/generator units. TransCanada seeks to amend 
the current license, as amended in 1992, by replacing the four units with 
four new 4-MW units instead of two 14 MW units. 

The two 14-MW unit installation has not moved forward due to economic 
factors, wholesale power restructuring in the New England market, changes 
in the marketplace, and changes in project ownership, including most 
recently, the bankruptcy status of USGenNE (the previous owner of the 
Vernon Project). With the improved conditions in the generating market, 
TransCanada re-evaluated the turbine replacement at the Vernon Project 
and is looking instead at replacing the units with four 4-MW units. The 
four 4-MW units would fit in the same station footprint as the existing 

2 On October 29, 2004, and supplemented on November 2, 2004, USGe.n New England, Inc. 
and TransC.anada Hydro Northeast, Inc. applied for the transfer of the Vernon Project license. On 
January 24, 2005, the Federal Energy Regulatory Commission approved the transfer of the 
Vernon Project from USGen New England, Inc. to TransCanada Hydro Northeast, Inc. 

• ~ Application filed by New England Power Company on February 22, 1991, to amend the Vernon 
Project and approved by Commission Order issued on June 12, 1992 (59 FERC t162,267). 

ii 2/27/2006 
9 m  
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units, and TransCanada would not need to conduct some of the more 
significant modifications that would be associated with installation of two 
14-MW units. 

See Section IV of this amendment application, Description of Proposed 
Action, for more detailed information about the proposed action. 

(5)(i) The statutory or regulatory requirements of the state of New Hampshire and 
the state of Vermont in which the Vernon Hydroelectric Project is located 
that affect the project as proposed with respect to bed and banks and to the 
appropriation, diversion, and use of water for power purposes are: 

NHCAR Env. Ws 451-455 Water Quality Certification 

(ii) The steps that the Applicant has taken or plans to take to comply with each 
of the laws cited above are: 

With the turbine replacement, TransCanada will continue to operate the 
Vernon Project under the existing FERC license requirements and would 
continue to meet the conditions specified in the existing New Hampshire 
401 Water Quality Certification (WQC) and all applicable water quality 
standards. Therefore, the Vernon Project, with the proposed turbine 
replacement, will remain in compliance with the applicable laws and 
regulations. 

The Connecticut River forms the boundary between the states of Vermont 
and New Hampshire. Consequently, the river is a shared resource that 
lends itself to a coordinated approach by the two states with regard to 
compliance with state water quality standards. Under the 1992 license 
amendment process, the New Hampshire Department of Environmental 
Services (NHDES) placed conditions on the Vernon Project WQC relevant 
to the 1992 license amendment, and the state of Vermont, pursuant to a 
Settlement Agreement with the licensee f-fled with the Commission 
November 20, 1991, 4 agreed to waive 401 Certification, to the extent that it 
may have been required by Vermont. 

Similar to the licensee position in 1991, TransCanada is filing for an 
amended 401 WQC from the NHDES based upon the proposed change in 
re-powering Units 5 through 8 (see Attachment 3). The intent is that any 
potential revised conditions placed on the Nil  401 WQC as a result of the 

4 Offer of Senlemen! submitted by Mark Slade, attorney for New England Power Company, and 
William Briefly, Chief of Operations, Vermont Department of Environmental Conservation, to 
the Commission on November 20, 1991. 

iii 2/27/2006 
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revised scope of unit replacement would be conducted through a 
cooperative consultation process between the NHDES and Vermont 
Agency of Natural Resources, Department of Environmental Conservation 
(VANR). TransCanada suggests that through a cooperative effort the 
NHDES-issued WQC would satisfy the state of Vermont's interests, and 
VANR would continue to waive a requirement for Vermont 401 
Certification associated with this amendment. TransCanada further 
believes that the Settlement Agreement regarding the 401 WQC, pursuant 
to the proposed turbine replacement entered into between New England 
Power Company and the VANR, filed with the Commission on November 
18, 1992 and in incorporated in the 1992 Order, remains binding upon the 
VANR and TransCanada through the transfer of the License as amended by 
the FERC. 
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Vernon Project (No. 1904) 
Non-Capacity Amendment Application 
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Non- Capacity Amendment Application 

TransCanada Hydro Northeast, Inc. 

APPLICATION FOR A NON-CAPACITY AMENDMENT 
VERNON HYDROELECTRIC P R O J E C T  

Project No. 1904 
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I. INTRODUCTION 

TransCanada Hydro Northeast, Inc. (TransCanada or Licensee) proposes to 
amend its existing license for the Vernon Project. Specifically, TransCanada 
proposes to revise the number, generating capacity, and design of replacement 
turbine units authorized by the Commission under the 1992 license amendment s 
approving turbine replacement (see Attachment 2 for the 1992 license amendment 
order). The 1992 license amendment authorized replacement of four existing 2.0- 
megawatt (MW) turbine/generator units (Units No. 5 through 8) with two 14-MW 
turbine/generator units. TransCanada seeks to amend the current license, as 
amended in 1992, by replacing the four units with four new 4-MW units instead of 
two 14 MW units. The proposed change would decrease the project's total 
installed capacity from 44.4 MW (as authorized by the 1992 amendment) to 32.4 
MW. 

The Federal Energy Regulatory Commission (FERC or Commission) 
issued a new license for a major project for the existing Vernon Hydroelectric 
Project (FERC No. 1904) on June 25, 1979. The license expires on April 30, 
2018. The Vernon Project is located on the Connecticut River at about river mile 
142, near the town of Hinsdale in Cheshire County, New Hampshire, and the town 
of Vernon in Windham County, Vermont (see Attachment 1). The project has a 
total authorized installed capacity of 44.4 MW. There are no federal lands within 
the project boundary. 

The Vernon Project was constructed in 1909 with eight turbine generator 
units: Units 1 through 4 each with a capacity of 1.5 MW and Units 5 through 8 
with a capacity of 2.0 MW. The original turbines had three runners on a common 
shaft in a vertical configuration. In 1917, an additional two units (Units 9 and 10), 
which are Francis-type turbines, were added. These units had a capacity of 4.2 
MW each. In the 1920s, Units 1 through 4 were upgraded to single Francis 
runners with a unit capacity of 2 MW each. The Commission was notified that 

I s Application filed by New England Power Company on February 22, 1991, to amend the Vernon 
Project and approved by Commission Order issued on June 12, 1992 (59 FERC t62,267). See 
also discussion under Section II.A., Procedural Background. 

1 7_./27/'2006 
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Non-Capacity Amendment Application 

Units 8 and 5 were declared out-of-service in 19926 and 1994, 7 respectively. In 
2004, the remaining Units 6 and 7 ceased to operate, and their status was awaiting 
the decision to repair or replace these units through the commencement of the re- 
powering project. Concerns over confined-space issues also led to the decision to 
discontinue service. In 2006, these last two units also will be officially retired and 
the New York Regional Office of the FERC notified. 

As approved by the 1992 license amendment, the project facilities would 
include a powerhouse containing four 2-MW, two 14-MW, and two 4.2-MW 
generating units for a total installed capacity of 44.4 MW. Also included were 
transmission facilities consisting of generating leads, four 66/2.3-kilovolt (kV) and 
two 72/2.3-kV step-up transformers located within the powerhouse, an 
underground 13.8-kV interconnection to two outdoor 13.8 to 69-kV step-up 
transformers, and appurtenant facilities. The approved 1992 unit upgrade resulted 
in a change in the project's total authorized capacity from 24.4 MW (as authorized 
under the project license issued on June 25, 1979) to 44.4 MW (as authorized by 
the 1992 order to amend the license). 

Following is a summary of the procedural background associated with the 
turbine replacement at the Vernon Project, a description of the proposed action, 
and a summary of the consultation conducted to date regarding this non-capacity 
amendment application. In addition, pursuant to 18 CFR §4.201(1)(c), this 
application for non-capacity amendment includes the exhibits, or portions thereof, 
relative to the revisions at the Vernon Project associated with the proposed turbine 
replacement, including the following: Exhibit A - Project Description; Exhibit B 
- Project Operation Description; Exhibit E - Environmental Report- Applicant 
Prepared Environmental Assessment; and Exhibit F - Project Drawings. 
Revisions to Exhibits A, B, and F reflect: (1) changes anticipated by this proposal; 
(2) other changes due to transfer of generation assets only from New England 
Power Company (NEP) to USGen New England (USGenNE) to TransCanada, and 
resulting in the removal of all transmission facilities; (3) changes due to 
automation of station; (4) changes due to upgrades of failed and past-service life 
equipment; and (5) construction of permanent fish passage facilities. Exhibits A, 
B and F provide the description of the project facilities and project operations as 
would occur with the implementation of the proposed turbine upgrades, pending 
FERC approval and authorization of the upgrade. Based on the actions associated 
with this proposed turbine upgrade, there would are no revisions to Exhibit G - 
Project Maps. 

6 Letter from H.W. Sullivan, New England Power Company, to Anton Sidoti, FERC, NYRO, dated March 
6, 1992, informing the NYRO that Unit 8 was permanently out-of-service. 
7 Leuer from Ernest Griggs, New England Power Company, to Anton Sidoti, FERC, NYRO, dated 
December 1, 1994, informing the NYRO that Unit 5 was permanently out-of-service. 

2 2/27/2006 
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Vernon Project (No. 1904) 
Non-Capacity Amendment Application 

II. SUMMARY OF 1992 LICENSE AMENDMENT 

A. Procedural Background 

On February 22, 1991, NEP, the licensee at the time for the Vernon 
Project, s filed an application for an amendment of license to replace four existing 
2-MW turbine/generator units (Units Nos. 5 through 8) with two 14-MW 
turbine/generator units (Unit Nos. 11 and 12). The proposed change would 
increase the project's total installed capacity from 24.4 to 44.4 MW and increase 
the total hydraulic capacity from 15,530 to 20,930 cubic feet per second (cfs). In 
addition, the licensee also proposed the following additional modifications to the 
project: (1) installation of two new outdoor 13.8-kV to 69-kV step-up 
transformers; (2) replacement of the existing interior 69-kV bare conductor 
overhead busses with an underground 13.8-kV interconnection to the new step-up 
transformers; (3) installation of two new draft tube extensions for the two 14-MW 
units; and (4) replacement of all interior electrical equipment for the 
turbine/generator units with a modern control system and a new control room. 

On June 12, 1992, the Commission approved the proposed license 
amendment authorizing the replacement of four 2-MW units with two new 14- 
MW units (59 FERC c!62,267). This amendment required commencing 
construction within 2 years of the amendment being granted and completion 
within 4 years. Former licensees for Vernon, NEP and USGenNE, requested 
several subsequent extensions to this deadline citing changes in capacity market, 
wholesale generation de-regulation in New England, asset ownership transfer, and 
bankruptcy issues. These extensions were granted by the Commission. 9 
Currently, the 1992 amendment requires TransCanada to commence construction 
of these units by June 11, 2006, and complete the installation by June 11, 2008. 
With the improved conditions in the generating market, TransCanada re-evaluated 
turbine replacement at the Vernon Project and proposes instead to replace the units 
with four 4-MW units. The four 4-MW units will basically fit in the same station 

8 On October 17, 1997, NEP applied for Commission approval to transfer the licenses for all of 
its hydroelectric assets, including the Vernon Project (Project No. 1904) from NEP to USGen 
New England, Inc. On February 27, 1998, the Commission approved the transfer of the licenses, 
and transfer of the assets for these hydroelectric projects from NEP to USGenNE was finalized on 
September I, 1998. The license transfer was completed on November 20, 1998. On October 29, 
2004, and supplemented on November 2, 2004, USOen New England, Inc. and TransCanada 
Hydro Northeast, Inc. applied for the transfer of the Vernon Project license. On January 24, 
2005, the FERC approved the transfer of the Vernon Project license from USGen New England, 
Inc. to TransCanada Hydro Northeast, Inc. 
9 Comn0ssion Orders granting extension of time issued on June 8, 1994; May 15, 1996; March 
25, 1998; June 23, 2000; May 8 2002; and July 6, 2004. 
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footprint as the existing units, and TransCanada will not need to conduct some of 
the more significant modifications that would be associated with installation of the 
two 14-MW units that were approved under the 1992 license amendment. 

As part of the 1992 license amendment application, the licensee requested 
clarification from the New Hampshire Department of Environmental Services 
(NHDES) regarding the 401 Water Quality Certification (WQC) pursuant to the 
proposed turbine replacement. The NHDES placed conditions on the existing 
Vernon WQC relevant to the 1992 license amendment. In addition, the licensee 
entered into a Settlement Agreement with the state of Vermont, dated November 
18, 1991, in which certain conditions were agreed to (and that were incorporated 
into the FERC license order, Article 401), and the state of Vermont agreed to 
waive 401 Certification, to the extent that it may have been required by Vermont. 

B. Summary of Actions Conducted under the 1992 License Amendment 

The 1992 license amendment included several requirements related to the 
turbine replacement. Table 1 summarizes the status of these requirements. 

I. Fish Passage Facilities and Studies 

Articles 402 and 403 of the 1992 license amendment required that the 
Licensee, prior to commencing project-related construction activities, file with the 
FERC a plan on how to provide continual safe upstream fish passage to ensure the 
safe and efficient upstream passage of Atlantic salmon, American shad, and other 
anadromous fishes during the construction and operation of the new units, and a 
plan to provide safe and efficient downstream passage for Atlantic salmon smolts, 
American shad, and blueback herring during the construction and operation of the 
new units. Subsequently, a Fish Passage Plan (Action Plan) was filed with the 
Commission on November 27, 1992, and approved by FERC Order dated February 
12, 1993 [62 FERC t 62,097]. 
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License 
Article 

No. 
30 

32 

301 

Requirement 
Annual charge - based on 
authorized installed 
capacity of 59,200 
horsepower 
Agreement with US Army 
Corps of Engineers 
(USACE) for coordinated 
project operation 
Requirement for 
implementation of 
construction 

Time Requirement per 
License Ar t ide  

Effective first day of month 
of the date Order is issued 
(6/92) 

Within I year of issuance 
of amendment Order 
(6/12/93) 

Complete upgrade within 4 
years of Order issuance 
(6/I 1/96) 

Consultation 
Requirement 

NA 

USACE 

NA 

Current  Status 
NA 

An agreement is in place with the USACE 
based upon the 6/25/79 license requirement; 
latest revision dated September 1987 (see 
Attachment 2). 
Extensions granted by Commission Orders 
issued on June 8, 1994; May 15, 1996; 
March 25, 1998; June 23, 2000; May 8 
2002; and July 6, 2004 

302 Final contract drawings At least 60 days prior to Copy to Division of NA. The two 14-MW units were not 
and specifications start of construction Dam Safety installed 

303 Revised exhibits A, F, and Within 90 days after NA 
G - as built construction 

IF NEPEX no longer 
coordinates, must enter 
into an agreement with 
NUSCO and submit to 
Commission 

304 Coordinate project 
operation via NEPEX with 
Northfield Mt and Turners 

i Falls Projects 

Continue to coordinate 

NA. The two 14-MW units were not 
installed; revised Exhibit F as-buih 
drawings of fish passage facilities were 
submitted on 9/1/95, and approved by FERC 
by Order issued on 1 I/7/95. 
Executed an agreement with Northeast 
Generating Services (Northfield Mountain 
and Turners Falls) based upon the 
termination of NEPEX role in river 
coordination, submitted to FERC on June 
20, 2003 (see Attachment 2). 
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Status of the 1992 License Amendment Requirements (cont.) 

Requirement 

Soil erosion and sediment 
control plan 

Upstream fish passage plan 
(for during construction 
and operation of new units) 

Time Requirement per 
License Article 

Within 90 days prior to 
commencing ground- 
disturbing activities 
Within 90 days prior to 
commencing project-related 
construction activities 

Consultation 
Requirement 

Nil and VANR 

CRASC, FWS, 
VDFW, NHFG 

Current Status 

NA. The two 14-MW units were not 
installed 

Action Plan filed on 11/27/92, and approved 
by FERC on 2/12/93; on 2/29196 the licensee 
filed request for extension for USFP study, 
and FERC granted extension on 9/19/96. 
FERC 2/27/98 letter waived remaining fish 

; passage studies but stated that, should 
redevelopment of project begin, the studies 
under the 2/I 2/93 Order would still be 
required. 
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Table 1. Status of the 1992 License Amendment Requirements (cont.) 

License Requirement Time Requirement per Consultation Current Status 
Article License Article Requirement 
No. 
403 CRASC and "other 

fishery agencies" 

404 

Downstream fish passage 
plan (for during 
construction and operation 
of new units) 

Within 90 days prior to 
commencing project-related 
construction activities 

VT and NI--I SHPO NRI-IP nomination/HAER 
documentation 

Prior to commencing 
project-related construction 
activities 

Action Plan filed on 11/27/92; and approved 
by FERC on 2/12/93. Action plan related to 
providing interim passage. Functional 
design drawings for permanent downstream 
fish passage facilities filed on 4/2/92, and 
approved by FERC 5/14/93; as-built 
drawings of the downstream passage 
facilities filed on 911195; and approved by 
FERC on 11/7/95. Effectiveness studies filed 
on 9/12/96 and 6/23/97. On 4/I/97 FWS and 
CRASC agreed with licensee's proposal that 
further passage studies and facility 
modifications are no~ needed at this time. On 
6/23/97 the licensee filed request to FERC 
that remaining fish passage studies be 
waived. FERC 2/27198 letter granted request 
but stated that, should redevelopment of 
project begin, the studies under the 2/12/93 
Order would still be required. 
Conducted a comprehensive system-wide 
Cultural Resources modified HAER 
documentation package for all hydroelectric 
facilities, including the Vernon Project. 
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Upstream Fish Passage 

Article 402 requires that the Licensee prior to commencing project-related 
construction activities, file an upstream fish passage plan that includes the following: ( 1 ) 
provisions for constructing the new units to avoid the driving of sheet pilings in the 
tailrace during the upstream migration of anadromous fishes at the project; (2) the 
results of the Licensee's hydraulic modeling study showing the effects of the new units' 
discharges on the hydraulic conditions in the project tailrace; (3) recommendations, 
based on the results of the modeling study, for any changes to the project's structures or 
operation needed to ensure the safe and efficient upstream passage of anadromous 
fishes; (4) a proposed plan and schedule for monitoring the effectiveness of the fish 
ladder during operation of the new units; and (5) a schedule for filing with the 
Commission the results of the monitoring and, for approval, any additional 
recommended changes to the project's structures or operation, based on the monitoring 
results, to ensure the safe and efficient upstream passage of anadromous fishes. 

Upstream Fish Passage Facilities 

Upstream passage at the project is provided by a 984-foot-long concrete 
combination fish ladder (lee Harbor and vertical slot designs) that was constructed in 
1981 on the Vermont shoreline. The fishway includes one main entrance weir and a 
collection gallery with multiple entrances in the tailrace. The collection gallery 
entrances, however, were found to be ineffective for attracting fish into the fishway, so 
the collection gallery is no longer used. The fishway was designed to pass 40,000 adult 
Atlantic salmon and 750,000 adult American shad annually, although actual passage to 
date has been significantly less (see Exhibit E). TransCanada operates the fish ladder in 
the spring and fall of each year. The spring season for salmon, shad, and river herring 
runs from May 15 through July 15, 24 hours per day. The fall season for salmon runs 
from September 15 through November 15, 24 hours per day. Both the spring and fall 
operational periods are specified annually by the Connecticut River Atlantic Salmon 
Commission (CRASC), but more specific start-up and shut down dates are requested by 
agency field staff based upon known presence and location of migratory adults through 
radio telemetry tracking. 

Upstream Fish Passage Studies 

As part of the 1992 amendment appfication, the ficensee contracted with Alden 
Research Laboratory (ARL) to conduct a hydraulic modeling assessment to determine 
the potential effects of the proposed 14-MW units on fishway guidance and attraction 
flows. ,0 The results of the modeling indicated that there would be no changes in 

l0 Hydraulic Flow Study of Flow Pattern Changes in the Vernon Station Tailrace from Increased Turbine 
Discharge, by John Noreika and Johannes l.mson, ARL, July 1992. 
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tailrace hydraulic conditions at flows at or above 12,000 cfs. At lower flows, however, 
the model indicated that a back eddy would occur near the fish ladder entrance when 
only the two proposed 14-MW units were running. The model also indicated that the 
condition could be corrected by dividing the load between the new units and existing 
Units 9 or 10, which are the two units in closest proximity to the fishway entrance. 
Accordingly, in the 1992 Action Plan, the licensee proposed to operate either Unit 9 or 
Unit 10 as a first-on, last-off at flows below about 12,000 cfs during the spring 
upstream fish migration season to address the back eddy concern. Currently, Units 9 or 
10 operate as first-on and last-off, in part due to their proximity to the fish ladder 
entrance in comparison to the remaining Units 1 through 4 and because they are 
presently the preferred minimum flow units. 

Further upstream fish passage studies were postponed because the construction 
and operation of the new units was delayed and ultimately not implemented (for the 
reasons explained under Section II.A.). 

D o w n s t r e a m  Fish Passage 

Article 403 requires that the Licensee prior to commencing project-related 
construction activities, file a downstream passage plan that includes the following: ( 1 ) 
provisions for alternate interim downstream fish passage, in the event that construction 
activities interfere with the operation or effectiveness of the existing interim 
downstream passage facility; (2) functional design drawings of permanent downstream 
passage facilities and a schedule for constructing these facilities so that the facilities are 
operational prior to the start of operation of the new units; (3) provisions to monitor the 
effectiveness of the downstream passage facilities in minimizing the entrainment of 
anadromous fishes; and (4) provisions to operate the downstream fish passage system in 
accordance with the annual notification letter issued by the CRASC. 

Downstream Fish Passage Facilities 

Subsequent to the 1992 Amendment, there are now several permanent 
downstream passage facilities and structures at the Vernon Project. On April 2, 1992, 
functional design drawings for permanent downstream fish passage facilities were filed 
with the Commission, and they were approved by FERC Order dated May 14, 1993 [62 
FERC c[ 62,157]. On September 1, 1995, as-built drawings of the downstream passage 
facilities were filed, and these were approved by FERC Order dated November 7, 1995 
[73 FERC ~ 62,085]. 

Existing downstream fish passage facilities at the project include: a "fishpipe" 
that discharges through one of the two old exciter turbine waterways located between 
Units 4 and 5, approximately midway through the powerhouse (350-cfs capacity); a 
second smaller "fishtube" at the Vermont end of the powerhouse (40-cfs capacity); and 

9 2/'27/06 
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a 156-foot-long louver array that extends from log boom pier number 1 (which is the 
third log boom pier from the Vermont shoreline) to the entrance of the fishpipe. 

The louver array consists of stainless steel louver panels (louver vanes are 
spaced 3 inches apart) that extend to a depth of 15 feet at normal pond elevation. The 
purpose of the louver is to intercept and direct downstream-migrating fish that enter the 
forebay from mid-river and from the east (New Hampshire) shoreline into the fishpipe. 
Radiotelemetry studies had shown that most of the fish approach the project from mid- 
river and from the New Hampshire shoreline. The louver was designed in 
consideration of the two 14-MW units approved by the 1992 license amendment (the 
louver is to the east of the location for the new units and would intercept fish before 
entering the units), and it is expected to function in the same manner with the proposed 
four 4-MW units. The smaller fishtube on the Vermont end of the powerhouse 
functions as a secondary passage route for fish that are not intercepted by the louver 
array and that enter the western end of the forebay. 

Downstream Fish Passage Effectiveness Studies 

The licensee conducted several studies on the effectiveness of downstream fish 
passage at the project, jj including assessment of the passage efficiency of the louver 
array, fishpipe, and fishtube for emigrating Atlantic salmon smolts. The passage 
efficiency studies found that, for the smolts that passed downstream through the project, 
24 percent passed through the fishpipe, 39 percent passed through the fishtube (west 
end of the forebay), and 24 percent passed through Units 9 and 10 (inside the louver 
array) and 10 percent through Units 1 through 4 (outside louver array). Because about 
one-third of the fish appeared to be passing through the turbines, the licensee also 
conducted turbine and fishway survival studies for salmon smolt passage, t2 and 
estimated total project survival under conditions that existed in 1996. Estimated 
survival through Unit 10 was 95 percent and through Unit 4 (a smaller unit) was 85 
percent. Based on the migration routes that smolts used in 1996, the total estimated 
project survival was 95 percent. Exhibit E contains additional details of these studies. 

The licensee consulted with the relevant agencies regarding the results of the 
effectiveness studies and based on the improved bypass efficiency the licensee's 
acceptance of certain conditions, the agencies stated that further passage studies and 

" Final Report on the Efficiency oftbe Louver System to Facilitate Passage of Emigrating Atlantic Salmon 
Smolts at Vernon Hydroelectric Station, Normandeau Associates, May 1996, filed with the Commission on 
September 12, 1996; and Report on the Efficiency of the Louver System to Facilitate Passage of Emigrating 
Atlantic Salmon Smolts at Vernon Hydroelectric Stadon, Spring, 1996, Normaedeau Associates, September 1996, 
filed with the Commission on May 27, 1997. 

la Estimation of Survival and Injuries of Atlantic Salmon Smolts in Passage of Two Francis Turbines at the 
Vernon Hydroelectric Station, Connecticut River, Vermont, Normandeau Associated, October 1996, filed with the 
Commission on Msy 23, 1997; and the Vernon Bypass Fishtube: Evaluation of Survival and Injuries of Atlantic 
Salmon Srnolls, Normandcau Associates May 1996, filed with the Commission on September 12, 1996. 

10 2/27/06 
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facility modification were not needed at that time. These conditions included the 
following: operation of both the fishpipe and fishtube at full design capacity, diligent 
maintenance of the fishpipe and fishtube to keep the entrance areas free of trash and 
other debris, operation of Units 9 or 10 as first on and last off, and operation of the units 
at their most efficient gate setting possible. On May 23, 1997, the licensee filed a 
request with the FERC for a waiver of the remaining downstream fish passage 
effectiveness studies required pursuant to the February 12, 1993, Order approving the 
Fish Passage Action Plan. On February 27, 1998 j3, the FERC waived the requirement 
for the remaining studies stating that the existing downstream passage facilities and the 
low rate of turbine mortality adequately protected downstream migrating anadromous 
fishes at the current time. The FERC letter also stated that, should redevelopment of 
project begin, the studies under the February 12, 1993, Order would still be required. 

Coordination with CRASC 

As stated in the 1992 Action Plan, the licensee agreed to cooperate in the 
operation of the permanent downstream fish passage facilities at the Vernon Station in 
accordance with the CRASC Annual Schedule of Downstream Passage Operations, as 
described in Article VI of the Memorandum of Agreement, dated July 26, 1990. The 
licensee also reserved the right to petition the CRASC in writing for changes to the 
operations schedule based on operation experience or other related data. This 
coordination with the CRASC has been implemented and is ongoing (see Attachment 2). 

2. Cultural Resources Studies 

The previous licensees conducted a comprehensive system-wide Cultural 
Resources modified Historic American Engineering Record (HAER) documentation 
package for all hydroelectric facilities, including the Vernon Project (Systemwide 
Documentation of Hydroelectric Facilities on the Deerfield and Connecticut Rivers 
prepared by The Public Archaeology Laboratory, Inc. (PAL) in 1999-2000). In part, 
this was performed in conjunction with requirements set forth in the Deerfield River 
Project's (FERC No. 2323) Cultural Resources Management Plan (CRMP), specific to 
eligible facilities within that project. At that time, TransCanada understands that the 
prior licensees, USGenNE and NEP, felt it appropriate to develop such a package for all 
their hydroelectric projects since it was assumed that many of their other projects, 
including the Vernon Project, included numerous facilities eligible for the National 
Register of Historic Places. This eligibility status in itself requires consultation with 
State Historic Preservation Offices (per Article 35 of the Vernon License issued on June 
25, 1979) should changes in the facilities affect the project's historic resources. 
TransCanada understands that this documentation was an attempt to ensure these 
facilities were recorded appropriately. For the Vernon Project, the documentation 

,3 Letter from Carol I. Sampson, Director Office of Hydropower Licensing to Mr. Lawrence Bailey, New 
England Power Service Company, dated February 27, 1998.] 
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package was provided to the New Hampshire and Vermont State Historic Preservation 
Offices, as well as to local public libraries. Only the portions required by the Deerfield 
River Project's CRMP have been filed with the Commission. 

III. COFFERDAM INSTALLATION 

TransCanada is initiating disassembly of Units 5 and 8 that are out-of-service 
and 6 and 7 that are to be placed out-of-service, In addition to the mechanical problems 
with the units, there is also a confined space issue which results in a potentially unsafe 
environment for maintenance activities. To commence dismantling of the units, 
TransCanada is installing a cofferdam at both the upstream and downstream faces of the 
Vernon Station to isolate and de-water those portions of the plant associated with Units 
5 through 8. Based on discussions with the FERC, OEP, Division of Hydropower 
Administration and Compliance (DHAC), and FERC Dam Safety New York Regional 
Office (NYRO), TransCanada was advised that it is authorized to install the cofferdams 
under the existing license. The intent is to complete the installation of the cofferdam in 
spring 2006 in accordance with the Fish Passage Action Plan filed with the Commission 
on November 27, 1992, and approved by FERC Order dated February 12, 1993, and 
subsequent consultation with CRASC agency representatives on January 25, 2006. The 
cofferdams would then remain in place and function as the perimeter control measures 
for the proposed installation of the new 4-MW units, as described under the proposed 
action (see Section IV), subsequent to FERC approval of this non-capacity amendment 
application. 

The bulkhead design at each location (upstream and downstream) will be vertical 
steel sheet piles supported by horizontal steel wales and vertical struts, The cofferdam 
will be anchored to the existing toe of powerhouse, and there will be no driven piles. 
The cofferdams will not block the upstream or downstream fish passage entrances and 
will be located inside the louver array. The top of bulkheads upstream of the dam have 
been designed at elevation 226.4 feet mean sea level (msl), above the 50-year flood 
level based on data from the available Federal Emergency Management Agency flood 
study for the Vernon area. This is the level of the generator room floor, and provides 
about 1.4 feet freeboard above the estimated 50-year flood level (elevation 225 feet 
msl); and 2.4 feet freeboard above the estimated 25-year flood level (elevation 224 feet 
msl). Downstream of the dam, the bulkheads have been designed with a top elevation 
of 212.2 feet msl. This is the 50-year flood level and provides about 2.2 feet freeboard 
above the estimated 25-year flood level (elevation 210 feet msl). 

A sediment control basin will be provided during construction on the 
downstream side of the powerhouse, above the existing fishway collection gallery, 
which is no longer used. Any inflow of water into the work area will be pumped to this 
setthng basin prior to discharge back to the river. The basin will serve as a temporary 
settling pond for water pumped out from the work area, and as a temporary storage area 

12 2/27/06 
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for the associated sediments and construction debris. Clean filtered water from the 
settling basin containing filter fabric will seep back to the river. The sediments and 
construction debris that are deposited in the settling basin will be transported off-site to 
an approved landfill. 

TransCanada filed for a standard dredge and fill permit with the NHDES on 
December 23, 2005, amended the permit application on February 1, 2006, and 
subsequently received a permit from NHDES on February 10, 2006 (see Attachment 3). 
In accordance with the November 27, 1992, Fish Passage Action Plan and the January 
25, 2006 consultation with CRASC agency representatives, the downstream cofferdam 
will be installed prior to the upstream fish migration season and the upstream cofferdam 
will be installed behind the fish guidance system. To the extent possible, these actions 
will be completed as early in the passage season as possible. In addition, as stated 

• previously, there would be no driven piles and therefore, there would be no associated 
adverse effects of noise transmissions going through the water column. Based upon 
consultation with the New Hampshire Fish and Game Department (NHFG), Vermont 
Department of Fish and Wildlife (VDFW) and U.S. Fish and Wildlife Service (FWS),I* 
this proposed installation is satisfactory and should not affect passage for either up- or 
downstream migrating fish (see Attachment 3). 

I 

i b  

m 

I 

g '~ Consultation meeting eonducte.A on January 25, 2006, and memo to NHDES wetlands bureau from NHFG 
dated January 31, 2006; see Attachment 3. 
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IV. DESCRIPTION OF THE PROPOSED ACTION 

A. Proposed Turbine Replacement 

TransCanada proposes to replace four existing 2.0-MW turbine/generator units 
(Units No. 5 through 8) with four new 4-MW units, instead of the two 14-MW 
turbine/generator units that were approved by the 1992 amendment. The new units 
would be more efficient and thus would produce more energy per unit of flow, and 
would have fewer construction and operational effects than the two larger replacement 
units that were originally proposed. 

The proposed replacement turbines would be vertical axial flow Kaplan turbines 
with a 3. l-meter diameter runner. The nominal capacity per unit would be 4-MW at a 
net head of 32 feet for a total output of 16.0 MW. The maximum hydraulic capacity per 
unit would be 1,800 cfs or a total of 7,200 cfs for the four proposed units under ideal 
conditions. The proposed change would decrease the project's total installed capacity 
from the authorized 44.4 MW (as authorized by the 1992 amendment) to about 32.4 
MW. The maximum hydraulic capacity (calculated as the sum of each individual unit's 
maximum discharge capacity) of the total project would decrease about 22 percent from 
about 20,930 cfs (as authorized by the 1992 amendment) to 17,130 cfs. Total project 
nominal discharge capacity would be approximately 15, 068 cfs, calculated based upon 
normal headwater and tailwaters elevations and all units operating. 

The generator will be of the hydraulic turbine drive, alternating current, 
synchronous type with vertical shaft. The generator will be complete with supervisory 
devices and brushless excitation system with automatic voltage regulation as required 
for a complete installation. TransCanada expects to accomplish generator cooling 
through air cooling with an envelope. Auxiliary equipment in the Vernon station will 
include a new powerhouse bridge crane, upgraded transmission cables between the 
13.4kV bus in the plant to the yard transformers, station service upgrades including new 
breakers, and replacement of the 2.4kV switchgear for Units 1 through 4. 

The proposed four units would be installed within the existing intake bays. To 
facilitate the new turbines, a small amount of bedrock will need to be excavated within 
the powerhouse to accommodate the draft tubes associated with the new units. Existing 
concrete associated with wheel pit and draft tubes for Units 5 through 8 will be 
removed, and the downstream bulkheads will be replaced to accommodate the new 
draft tubes. It is estimated that a total of 400 cubic yards of bedrock will be excavated 
at the base of the existing wheel pits. This excavated material will be removed offsite 
for disposal. This bedrock removal is far less than the bedrock removal required for the 
two 14-MW units which essentially removed bedrock to a depth of 10 feet beneath the 
existing units, draft tube and below the upstream fish passage collection bay as the draft 
tube extension required. 
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The proposed replacement project also necessitates replacing the trash rack and 
replacing the bottom-hinged head gates removal with vertical single leaf wheel gates 
and hoists. Initially, TransCanada proposed replacement racks with 4 inch on center 
(O.C) spacing based upon initial turbine manufacturer recommendations and to address 
anticipated debris loading increases. This proposal raised entrainment concerns from 
fishery agency representatives at the January 25, 2006 consultation meeting. Since that 
meeting TransCanada re-evaluated the rack spacing proposal and revised the proposal 
to follow agency recommendations that the spacing continue to be the current 2 inch 
O.C. spacing (see January 25, 2006 consultation meeting summary in Attachment 3). 

The existing head gates will be replaced with new self-closing, vertical, single 
leaf, wheel gates, replacing the maintenance bottom-hinged Rag gates now in service. 
This will provide a secondary means of discharge closure in the event of a turbine 
failure. Draft tube extensions will be extended 2 feet further downstream and maintain 
the same exit elevation. The draft tube extension ceiling will be shorter than existing, 
with an exit height of 12 feet. The ceiling will be extended to the exit and the existing 
stop log slots will be refurbished. A new maintenance bulkhead arrangement will be 
designed and installed to facilitate de-watering of the draft tube for runner maintenance. 
New stop log slots will be built into the draft extension walls, and a single gantry hoist 
system provided to accommodate all four units. 

B. Perimeter and Soil Erosion Control Measures 

TransCanada proposes to implement an Erosion and Sedimentation Control Plan 
(ESCP) that would, provide measures for the protection against erosion, sedimentation, 
and spills into public waters due to any potential land-disturbing, demolition or 
construction related activities associated with the installation of the proposed turbine 
units. The draft ESCP is being submitted for review and comment with the NHDES 
and VANR at the time of submitting this draft amendment application. The final 
ESCP, including documentation and response, as appropriate, to agency consultation, 
will be filed for Commission approval in advance of any land clearing or land 
disturbance activities as required by Article 401 of the June 12, 1992, FERC Order 
Amending License. The ESCP will include a design and schedule to control erosion, 
slope stability, and fugitive dust and to minimize the quantity of sediment resulting 
from project construction and operation. 

C. Fish Passage Studies 

1. Upstream Fish Passage Studies 

TransCanada is not proposing any modifications to the existing fish passage 
facilities at the project. However, TransCanada has contracted with ARL to conduct a 
computational fluid dynamic (CFD) model to assess the tailrace flow patterns 
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associated with the proposed four 4-MW units, and how those patterns may affect 
attraction flows from the fish ladder. As stated in section II.B. 1, in 1992 ARL 
conducted a study of the discharge associated with the proposed two 14-MW units 
using a physical model to determine the effect on the upstream fish ladder. The 1992 
study identified that an eddy would likely form in front of the ladder entrance when 
station flows were below 12,000 cfs and the proposed Units 11 and/orl2 were in 
operation without either Units 9 or 10 operating. As a result, the November 24, 1992 
Action P!an for Fish Passage filed with the Commission proposed operating either 
Units 9 or 10 as first-on, last-off when the upstream ladder is operating to maintain a 
linear flow across the entrance. The results of the 2006 CFD model of the four 4-MW 
units are expected to be available in March 2006, and TransCanada expects to file a 
report on the results as a supplement to this application by April 1, 2006. 

In advance of the results from the ARL CFD modeling, TransCanada is prepared 
to continue prescribed first-on, last -of f  operation of either Units 9 or 10 during the 
upstream fish ladder operation when flows would be below about 12,000 cfs, if the 
modeling indicates that an eddy would continue to form in the vicinity of the fishway 
entrance, as predicted in 1992 ARL study. If the study indicates that an eddy would not 
form with the new turbine units, TransCanada may revise this proposed Unit 9 or 10 
first-on, last-off operation and will include this revision in the April report. The result 
of the ARL CFD study and TransCanada's proposed operations to maintain efficient 
fish ladder operation will be provided to CRASC agency representatives for comment 
prior to filing the supplemental report with the Commission. Agency comments and 
TransCanada's response to such will be included with the report filing. 

As stated in the November 24, 1992, Action Plan [for upstream passage], 
TransCanada will develop a study plan in coordination with CRASC agency 
representatives to evaluate the effectiveness of the fish ladder under the re-powered 
station flow regimes. The study would evaluate the effectiveness of the proposed 
operations, to be specified following the result of the ARL CFD modeling study, in a 
supplement to this application. The proposed fish behavior studies in the tailrace will 
be conducted during the first two years of commercial operation of the new units. 

2. Downstream Fish Passage Studies 

TransCanada conducted a desktop evaluation of predicted downstream fish 
passage .tm'bine survival through the proposed new 4-MW turbine units, including 
consideration of survival of fish of sizes similar to juvenile and adult American shad, as 
requested by various fisheries agency representatives during the January 25, 2006, 
consultation meeting (see Attachment 3). The fish sizes selected for this evaluation 
correspond approximately to fish sizes for American shad juveniles (4 inch) and adults 
(12 and 18 inch) and Atlantic salmon smolts (6, 8, and 10 inch). The assessment 
showed that predicted survival for 4-inch fish ranged from 92 to 98 percent; for smolt 
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size fish (6 - 10 inch) ranged from 79 to 97 percent; and for 18-inch fish ranged from 
63 to 94 percent (see Exhibit E for more detail). 

D. Cultural Resources Measures 

TransCanada proposes an alternative to the requirement specified in Article 404 
in the 1992 Order Amending the License that is more consistent with prescribed 
requirements found in recent license renewals. TransCanada initiated consultation with 
the New Hampshire State Historic Preservation Officer (SHPO) (letter dated November 
16, 2005) and the Vermont SHPO (letter dated December 20, 2005) (see Attachment 3). 
The goal of this consultation is to reach agreement and sign a Memorandum of 
Agreement (MOA) with the SHPOs stipulating as to what mitigation and 
documentations measures are required to adequately protect the historic resources 
potentially affected by the proposed changes to the existing station. Attachment 3 
includes the draft MOA. Once an MOA is signed with the SHPOs specifying 
documentation and mitigation requirements, TransCanada will submit the MOA to the 
FERC as an addendum to the application. 

Under an executed MOA, TransCanada proposes to: 

Conduct photographic documentation of the Vernon powerhouse, and ensure 
that all documentation is completed and accepted by the SHPOs before 
commencing any demolition or construction activities for the proposed project. 

• Conduct digital video documentation at key stages of the project to record the 
removal of the original equipment and the installation of new equipment. 

Conduct archaeological investigations to identify known archaeological sites and 
areas within the Vernon Project boundaries that have a likelihood of containing 
archaeological deposits. 

• Prepare a Historic Properties Management Plan (HPMP) for the project. 

• Offer and, if accepted, donate generating and electrical equipment removed from 
the Vernon powerhouse to museums and educational organizations. 

The photographic documentation of the Vernon powerhouse would be completed 
by a qualified architectural historian in accordance with the standards and regulations 
outlined in the Secretary of the Interior's Standards and Guidelines for Archaeology 
and Historic Preservation [48 FR 190 (1983)]. Photographic documentation would 
consist of recordation of the affected areas of the powerhouse that are not adequately 
covered in the Systemwidc Documentation of Hydroelectric Facilities on the Deerfield 
and Connecticut Rivers prepared by The Public Archaeology Laboratory, Inc. in 1999- 
2000. Views would include the existing generators, electrical equipment, crane, and 
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windows that would be removed as part of the project. Supplemental documentation 
would consist of photographs and/or photocopies of historical plans and/or 
specifications that show affected equipment, if such are found to exist in the archives 
maintained by TransCanada. TransCanada would ensure that all documentation is 
completed, and accepted by the SHPOs before commencing any demolition or 
construction activities for the project. 

Digital video documentation would be conducted at key stages of the project to 
record the removal of the original equipment and the installation of new equipment. 
The video would capture the following key events: 

a .  Overall documentation of the interior and exterior of the powerhouse, 
including but not limited to, its setting, general appearance, location of key 
components and features in relation to one another; 

b. At least one of the original units in actual or simulated operation to the extent 
possible, before its removal showing the steps and processes involved in 
starting, running, and shutting down the generator; 

C. Preparatory work involved in the setup and staging for the removal of the 
generators, including, but not limited to, the installation of temporary coffer 
dams, set up of construction machinery, disconnecting of equipment, and 

• installation of overhead crane; 

d. Removal of generators and associated historical equipment, including the 
lifting and transporting of equipment from their existing locations and the 
recordation of unique features of the equipment that were not visible while in 
place; 

e. Preparatory work involved in altering the existing generator pits for the 
acceptance of the new equipment; and 

f. Installation of new generators, including the insertion of the equipment and 
footage showing them in operation. 

The video documentation would be supplied to each of the SHPOs within twelve 
months of the completion of the project for inclusion in the respective state archives 
and designated local repositories. 

TransCanada proposes to prepare a HPMP in accordance with the Guidelines for 
the Development of Historic Properties Management Plans for FERC Hydroelectric 
Projects issued by the FERC and Advisory Council on Historic Preservation (ACHP) 
on May 20, 2002 (effective January 11, 2001). The HPMP would govern future actions 
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as they relate to historic properties, including standing structures and archaeological 
sites, within the property boundaries of the Vernon Hydroelectric Project. The HPMP 
would identify the nature and significance of historic properties within the project 
boundaries that may be affected by project maintenance and operation, proposed 
improvements to the project facilities, and public access. The HPMP would identify 
goals for the preservation of historic properties; establish guidelines for routine 
maintenance and operation; and establish procedures for consulting with the SHPOs, 
Tribal Historic Preservation Officers (THPO), Indian tribes, historic preservation 
experts, and the interested public concerning effects on historic properties. The HPMP 
would identify the responsible TransCanada officer in charge of executing the plan and 
establish procedures for training plant operators, maintenance staff, and other 
employees in its implementation. The HPMP would also be integrated with existing 
management plans, as appropriate. TransCanada proposes to submit an approved final 
HPMP within one year of the issuance of the revised amended license. 

In preparation for completing the HPMP, TransCanada proposes to hire a 
qualified archaeologist to conduct investigations to identify known archaeological sites 
and areas within the Vernon Hydroelectric Project boundaries that have a likelihood of 
containing archaeological deposits. The investigations would be carried out in 
accordance with the methodology established by the SHPOs in the state in which the 
lands are located. The information from these investigations would be incorporated 
into the HPMP and used to establish procedures in the HPMP that would be followed 
when project operations, construction, or other activities have the potential to disturb 
those areas. 

TransCanada proposes to donate the generating and electrical equipment 
removed from the Vernon powerhouse to identified museums, historical societies, 
educational facilities, industrial history organizations, or other institutions willing and 
capable of displaying and interpreting the historic values of the equipment. 

V. CONSULTATION SUMMARY 

TransCanada initiated consultation with the New Hampshire SHPO (letter dated 
November 16, 2005) and the Vermont SHPO (letter dated December 20, 2005) and held 
separate consultation meetings on November 23, 2005 and February 13. 2006 
respectively to discuss the proposed action, the proposed MOA and receive comments 
(see Attachment 3). TransCanada filed for a standard dredge and fill permit with the 
NHDES on December 23, 2005, amended the permit application on February 1, 2006, 
and subsequently received a permit from NHDES on February 10, 2006. Attachment 3 
provides the NHDES issued permit. TransCanada conducted an initial consultation 
meeting on January 25, 2006, with representatives from the FWS, NHFG, NHDES, 
CRASC, VDFW, and VANR to discuss the proposed actions related to this non- 
capacity application and potential concerns or issues that the agencies may have. The 
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issues discussed at this meeting and potential resolutions were considered in the 
development of the proposed action and the preparation of this application. Attachment 
3 includes a summary of this meeting. 

This non-capacity amendment application is being distributed to the FWS, 
NHDES, NHFG, VANR, VDFW, CRASC, NHSHPO, VTSHPO, NYRO, and the US 
Corps of Engineers (USACE) at the time of filing the application with the FERC. 
Following a 30 day agency review period, TransCanada will provide the FERC with 
copies of comments received along with TransCanada's response to comments and any 
resulting modifications to the application. 
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Vl.  E X H I B I T  A - P R O J E C T  D E S C R I P T I O N  

A. D a m  

The dam is a composite overflow and non-overflow gravity structure originally 
constructed in 1909 and extending across the Connecticut River between Hinsdale, 
New Hampshire and Vernon, Vermont. The dam consists of a powerhouse and sluice 
gate block section 383 feet long and a concrete overflow spillway section 600 feet long. 
The maximum dam height is 58 feet. 

B. Spillway 

The overflow spillway crest is at elevation 212.13 (NGVD) for a nominal 
distance of 500 feet and the remaining 100 feet is a gated sill block with two 20 foot by 
50 foot tainter gates for closure. The spillway ogee section includes one 13 foot by 13 
foot trash sluice gate (sill elevation 207.13); four 10 foot by 50 foot tainter gates (sill 
elevation of 212.13); ten 10 foot by 10 foot hydraulically operated flashboards (sill 
elevation 212. i 3); two 50 foot bays and one 46 foot bay of steel pin supported wooden 
flashboards (sill elevation 212.13); and two 20 foot by 50 foot minter gates (sill 
elevation 202.13). All bays are separated by 5 foot wide crest piers. In addition to the 
crest gates and flashboard panels, there are eight 7-foot by 9-foot submerged sluice 
gates (sill elevation of 173.131, through the spillway. 

C. P o w e r h o u s e  and Assoc ia ted  Facil i t ies  

The non-overflow section of the dam contains the powerhouse which is 
approximately 336 feet long by 55 feet wide by 45 feet high, and is a reinforced 
concrete substructure with a structural steel and brick supersU'ucture. The Vernon 
powerhouse currently contains ten vertical Francis type turbine/generators, three three- 
phase 2.3 kV to 13.8 kV step up transformers, turbine bearing cooling water systems, 
turbine wicket gate governor systems, and other ancillary equipment. Units No. 1 
through 4 are single runner, vertical Francis turbines rated at 4,190 HP at 35 feet of 
head and 133.3 rpm with a maximum hydraulic capacity of 1,465 cfs. These turbines 
are directly connected to three-phase, 60 cycle, 2,300 volt generators, with a rating of 
2,000 kW each at a 0.8 power factor. The new Units No. 5 through 8 are vertical axial 
flow Kaplan turbines with a 3.1-meter diameter runner rated at 5898 HP at 32 feet of 
head, and 144 rpm with a maximum hydraulic capacity of 1,800 cfs. These turbines are 
directly connected to three-phase, 60 cycle, 13.8 kV generators rated at 5,000 kW with 
a 0.9 power factor. Units No. 9 and 10 are vertical single runner Francis turbines rated 
at 6,000 HP at 34 feet of head with a maximum hydraulic capacity of 2,035 cfs. Each 
of these turbines is directly connected to a three-phase, 60 cycle, 13.8 kV 75 rpm 
generator rated at 4,200 kW with a 0.7 power factor. Units No. 9 and 10 also are 
directly connected t o 228 kW, 125 volt exciters. The turbine intake trashracks are 2 
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inch on center for Units 1 through 8, and 4 inch on center for Units 9 and 10. The 
powerhouse also contains two motor driven generator exciter sets, each rated at 300 kW 
and 125 volts which will be removed as part of the project. The three step-up 
transformers located within the powerhouse have the following criteria: four are rated at 
6,000 kVA and i 3.8/2.3 kV. Bus structures, switching equipment, switchboards and 
miscellaneous electrical equipment are also contained in the powerhouse. Transmission 
cables are run underground from the internal dual 13.8 kV Bus to the existing two 40 
MVA step up transformers (13.8/69 kV) in the Switchyard. These transmission lines 
will be upgraded to carry full station load (32.4 MVA) on either bus, and thus make the 
switchyard ta'ansformers fully redundant. 

D. Fish Passage Facilities 

Adjacent to the powerhouse on the west and south is a fish ladder completed in 
1981. The ladder has a fish collection gallery along the powerhouse tailrace (south face) 
and 51 climbing pools along the west face. The fish ladder exits into the Station's 
forebay adjacent to Unit No. 10. The fish ladder is 984 feet long and provides fish 
passage from tailwater to head pond (approximately 35 feet vertical). The previously 
used trash sluice at the western end of the powerhouse structure now functions as an 
attraction water intake for the Station's fish ladder. 

The fish pipe, installed in 1991, is surface fed and allows downstream passage of 
fish from the forebay to the tailrace. The fishpipe measures about 82.5 feet in length, is 
4 feet high throughout it length and measures 7.6 feet wide at the entrance, tapering to 
about 2.6 feet at the discharge end. At normal pond elevation the sill of the fishpipe is 
10 feet below the water surface and flow through the pipe is 350 cfs. 

A 156-foot-long louver system, installed in the inner forebay in 1994, extends 
from the log boom pier number 1 to the entrance of the fishpipe. The louver system 
consists of eleven 12-foot-wide by 10-feet-high removable louver panels spaced 3 feet 
apart that are housed in the system. Each individual stainless steel louver measures 2 
inch wide, 3/8 inch thick and 10 feet long, and are angled 60 degrees. 

The second fish passage facility, installed in 1994, includes a surface fed 
entrance in the western forebay wall of the Station, about 25 feet upstream of the Unit 
10 trashrack. The entrance measures 8 feet high by about 3 feet wide and at normal 
pond elevation the bottom sill is about 6 feet underwater. At about 4 feet from the 
lower sill of the entrance, the passage tapers from 4 feet in diameter to 2 feet in 
diameter, and extends through the powerhouse, discharging near the fish ladder 
collection channel in the tailrace. In 1995, a debris diversion/flow modification board, 
about 4 feet by 8 feet in size, was mounted at an approximate 30 degree angle to the 
entrance of the west fishtube. 
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E. Reservoir 

The normal pond elevation is 220.13 (NGVD) and has a surface area of 2,550 
acres. The usable storage is 18,289 acre-feet between elevations 220.13 and 212.13. 
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VII. EXHIBIT B - PROJECT OPERATIONS 

A. Existing Station 

The Vernon Station is operated in a coordinated manner employing a set of 
operational guidelines that take into consideration variations in demand for electricity 
and the natural seasonal variation of flow in the Connecticut River system. The Vernon 
Project operates on a daily cycle, receiving un-regulated inflow and inflow from 
upstream hydroelectric storage. It is remotely operated from TransCanada's 
Connecticut River Operations Control Center located at the Wilder Hydroelectric 
Project (FERC No. 1892). Personnel who staff Vernon do so primarily as weekday, 
first-shift maintenance crews, but will staff the station on weekends if high flows 
demand constant attention to insure trash racks are cleaned and units are running. 

B. Vernon Development Hydrology 

The Station flow averaged 5800 cfs during the period of record February 1999 
through February 2006. Fifty percent exceedance flow value is 7,800 cfs as shown on 
Figure B-I for the period from 1972 to 2000. Annual Natural Inflows sequences are 
depicted in Figure B-2 using distinct colors for separate years. It shows the pattern of 
flows that naturally occur in the Connecticut River basin above Vernon. 

The Vernon Project, with a reservoir storage area of 2,550 acres has limited 
storage capability; therefore, the Station daily discharge matches daily inflow. The 
drainage area (DA) above the Vernon Project is 6,266 square miles and the reservoir 
has a to~l volume of 40,000 acre-feet at full reservoir (top of flashboards-El. 220.13). 
Usable storage amounts to about 18,300 acre-feet in eight feet of drawdown. The 
reservoir area/capacity curve is shown in Figure B-3 and the reservoir storage above the 
crest is shown in Figure B-4. 

TransCanada owns and operates power storage capacity above Vernon of about 
255,900 acre-feet. TransCanada also utilizes 99,300 acre-feet of storage from the State 
of New Hampshire's Lake Francis, and also benefits from the stream flow regulation 
provided by other reservoirs with a combined usable capacity of about 310,000 acre- 
feet. 

The maximum flow past the Station was 185,000 cfs recorded in March 1936. 
Since the 1936 occurrence, the USACE has constructed several flood control projects 
on the river tributaries above Vernon, which substantially reduce the probability of a 
flood of such magnitude. Three tributaries, the West River (DA 308 sq. mi.), Cold 
River (DA 83 sq. mi.), and the Saxtons River (DA 72 sq. mi.) enter the Connecticut 
River between Bellows Falls and Vernon Dam. The West River has two USACE flood 
control dams controlling a total drainage area 278 sq. mi.; one at Townsend, Vermont, 
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the other at Jamaica, Vermont. These projects, in conjunction with three other USACE 
Vermont flood control dams, significantly control flood flows into the Connecticut 
River and the Vernon Reservoir. 

C. Vernon Development Hydraulics and Generation 

The nominal hydraulic capacity of the existing Station is 15,068 cfs however a 
maximum of over 17,000 cfs can be achieved with all units operating at maximum gate 
and optimal gross head conditions. Station discharge capacity and maximum output is 
limited by Station head and the tailrace elevation is controlled by the backwater from 
Northeast Generation Service's Turners Falls Project (Commission Licensed Project 
No. 1889). Figure B-5 is a tailwater plot versus maximum daily discharge flow derived 
from Staton log data. The data exhibits an elevation band width caused by reservoir 
operating level variations of the Turners Falls Project downstream. 

Vernon Station, with the re-powered Units 5 through 8 is currently rated at 32.4 
MW capacity. The Station's 10-yr average annual generation for the period of 1996 to 
2005 is 123,276 MWh. The maximum and minimum annual generation during the 
period is 141,716 MWh and 90,923 MWh, respectively. 

Vernon Station's annual plant capacity factor is approximately 0.57. Generating 
units are dispatched based on available water which reaches the Station from upstream 
generating facilities and natural inflow from intermediate tributaries. River flows less 
than Station capacity are normally used for generation during peak hours. When units 
are not dispatched for generation, a 1,250 cfs minimum flow (or inflow if less) is 
maintained through the project for the benefit of downstream fisheries and water 
quality..On an annual basis, the station operates at minimum about 32 percent of the 
time. Additional water used for upstream and downstream fish passage devices is also 
released based upon seasonal schedules. 

D. Vernon Development Reservoir Operations 

Two-hour headpond elevations versus frequency of occurrence for the period 
September 24, 1997 to December 31, 2005 is provided as Figure B-6. This figure 
shows pond fluctuations greater than two (2) feet occur infrequently. The need to 
utilize more than two feet of Vernon's storage arises when regional energy demand is 
high and when electric system stability is threatened by the unexpected loss of other 
generating units or transmission lines. 

The reservoir extends approximately 26 miles upstream and backwater effects 
raise the river to about elevation 227 feet at the base of the Bellows Falls Dam 
approximately 31 miles upstream. See Figure B-7. Existing Station units, gate and 
spi 1 lway capacity allow elevation control to flows of approximately 90,000 cfs. When 
flows exceed 45,000 cfs up to the control limit above Vernon is operated such that the 
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reservoir does not exceed 218.6 in order to maintain flow within its upstream project 
bounda_ry. 

E. Vernon Project Coordinated High Water and Flood Reduction Operations 
with USACE 

An agreement between the New England Power Company (then the licensee for 
Vernon) and the USACE, signed in 1980 and later revised in 1987 following the 
installation of additional tainter gates provides for coordinated operation of the project 
in the interest of flood control and navigation on the Connecticut River. Its purpose is 
to direct the operation of the Vernon Project such that it does not increase flood flows 
on the Lower Connecticut River through a set of Operating Procedures that remain in 
effect today. Although the re-powering of Units 5 through 8 will alter the flow capacity 
through the station itself, in terms of overall capacity for controlling flow, the change is 
modest and therefore the terms of this agreement and the referenced operating 
procedure remain effective and unchanged. The Agreement and Operating Procedures 
are included in Attachment 2 of the application. 

F. Vernon Project Coordinated Operations with Northeast Generating 
Service's Turners Falls Project 

Because NEPOOL no longer operates its regional central dispatching system 
(NEPEX) to coordinate the operation of the Vernon Project with the Northfleld 
Mountain Project (FERC No. 2485) and Turners Falls Project (FERC No. 1889) for 
generation output, owners of these facilities entered into a letter agreement in which 
various procedures were specified to be implemented in order to share certain 
information and better coordinate our respective hydro operations on the Connecticut 
River. This agreement remains in force and suitable for the continued coordinated 
operation of the facilities while respecting the regional competitive energy market 
within which both parties operate. The agreement is included as Attachment 2 of the 
application. 

Also, in 1993 Owners of these respective projects, Northfield Mountain Project 
(FERC No. 2485) and Turners Falls Project (FERC No. 1889) and Vernon Project 
(FERC No. 1904), Northeast Utilities and New England Power entered into an 
agreement to address the effect on generating output at Vernon due to the development 
of the Northfield Mountain Project. The development of Northfield involved the 
removal of the flashboards and the raising of the dam at Tumer's Falls by 5.4 feet. The 
parties agreed that the impact of having removed the flashboards and raised the dam at 
Turner Falls is complex and, after reviewing several analyses, have agreed that an 
estimate of nine-tenths of one percent (-009) of Vernon's net electric output is a 
reasonable estimate of the impact of lost energy production at the Vernon hydroelectric 
station before and after the contemplated expansion. As such this agreement remains in 
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effect following the re-powering of Units 5 through 8. The agreement is included in 
Attachment 2 of the application. 

G. Use of Project Power 

TransCanada is a member of the New England Power Pool (NEPOOL) and the 
Vernon Project is part of the NEPOOL interconnected power system for the New 
England region. NEPOOL, a voluntary organization of nearly 100 individual electric 
utilities and generators located throughout the six state New England region, accounts 
for essentially all of the region's electric power production. As of 2006, TransCanada 
is expected to bid the Vernon Station output into a competitive electricity market under 
the supervision of the Independent System Operator (ISO) New England. The use of 
Vernon Project generated power will be within the context of this market. 

H. Plans for Future Development 

At this time, there are no plans to develop Vernon Project further than that which 
encompassed the re-powering of the original Units 5 through 8. 
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Figure B-2. Historic Natural Local Inflow to Vernon - Sequences 1976 to 1994 
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Figure B-5. Vernon Tailwater Rating Curve 

100 

VERNON STATION 
I~ILY TNLI~I'ER RATING CURVI~ 1 / 8 ~ - 8 / ~  

90 

80 

710 
l ;  

I 

.el. ~ ~ o  

,5 3 0 -  

2 0 -  

I 0  

0 

l a O  

i + 
I t | I I 

;84 1 8 5  

@+4 

+ 
:I: 

"i + + 

i I" 

I b : - = - r - - - - - ~  - -  

Ig2 196 200 

' ~ , , ~ A T ) O N  - -  N G ' ~  

i 

204 

I I I I I I 

Vernon Project (No. 19041 
Non.Capacity Amendment Application 

I I 

7 0 8  

? 
w 

f l  

M 

I 

FO 

FO 
13. 

,0 
t3 

0 
h~ 

t~  
0 
0 

0 

0 
t~  

I 
0 

t~  

FO 
0 
FO 

< 
FO 

M 

0 

M 

0 

0 

t~  
0 
0 

0 
f l  

FO 

I 
t.J 
~D 
O 

I 
2/27/2006 o 

0 
0 



I I I I • I i I I I i I I I I I I I 

Vernon Project (No. 1904) 
Non-Capacity Amendment Application 

Figure B-6. VernonElevation versus Exceedance Percentage 
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Figure B-7. Vernon River Profile 
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VIII. EXHIBIT C - CONSTRUCTION HISTORY AND PROPOSED 
SCHEDULE 

A. Construction History 

The Vernon Project was constructed between 1907 and 1910. The original 
construction resulted in the dam and a powerhouse containing eight generating 
units on the Connecticut River between Vernon, Vermont and Hinsdale, New 
Hampshire. Five units were completed and placed in operation in 1909 and the 

• remaining three units began operation in 1910. 

In 1918, an addition to the powerhouse was started to accommodate two 
additional units (Units 9 and I0).. The addition was completed and Units 9 and 10 
began operation in 1921. In 1924 and 1925, the three-runner turbines in four of 
the original units were replaced by single runner turbines. The present fish ladder 
was built between 1979 and 1981. Modifications to the crest of the ogee spillway 
commenced and were made over 1985 and 1986. 

A study for replacing Units 5 through 8 was performed in 1988, resulting in 
a recommendation to demolish the existing units and replace them with two new 
14-MW mixed flow turbines in the same location. Detailed engineering was 
completed on this option, and a FERC amendment (1992 license amendment) was 
granted, which is still in place today. However, the installation of the two 14-MW 
units has not moved forward due to poor market conditions, changes in project 
ownership, and concerns about the risk of deep excavations to the existing 
powerhouse. 

Following the acquisition of the Vernon Project by TransCanada, another 
feasibility study was performed in the fall of 2005, to revisit all of the replacement 
options available for Units 5 through 8. The results of this recent study indicated 
that replacing the four retired units with four new 3- to 4.5-MW units was the most 
economical option. A competitive bid process was utilized to determine the best 
unit configuration, which resulted in the selection of installation of four identical 
new 4-MW axial flow Kaplan units, which is proposed under this non-capacity 
license amendment. 

B. Proposed New Development Construction Schedule 

Construction of temporary upstream and downstream bulkheads is 
presently underway, to allow completion prior to critical fish passage periods and 
high water conditions. It is anticipated that bulkheads (cofferdam) construction 
will be complete no later than June 15, 2006. Once completed, the area will then 
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be de-watered. After an approved Memorandum of Agreement regarding 
treatment of historic resources is signed by New Hampshire and Vermont State 
SHPO's, FERC and TransCanada, and the specified on-site documentation is 
complete, the existing Units 5 through 8 will be dismantled. 

Upon receipt of a license amendment, the general construction contract to 
complete the civil demolition and installation of the new turbine generators will be 
let. Construction will commence with the demolition of the existing concrete 
work within bays 5 through 8. New concrete placement will begin with the new 
draft tube liners, and proceed upwards through the inlet elbows, and embedded 
portions of the turbines and generators. Following concrete placement, the new 
Units 5 through 8 will be erected, cofferdams will be removed, and the 
commissioning and testing program will begin. 

Work associated with the unit replacements includes the supply and 
installation of new intake gates and draft tube bulkheads, upgrading of the existing 
2.4kV .service for Units ! through 4, upgrading of the station service, replacement 
of the high voltage cables to the switchyard transformers, and installation of a new 
station bridge crane. Static exciters will be installed with the new units, and 
lubrication, cooling water, ventilation, control and protection systems will be 
upgraded as part of the project. Construction is anticipated to take about 18 
months following receipt of a license amendment. Table C-I shows the proposed 
construction schedule for the work associated with the unit replacement. 

Table C- 1. 
Task 

Approximate Construction Schedule 
Begin n 

Civil Construction 
Water Passage Demolition and Concrete 
Install Intake and Draft Tube Gate Guides 
Install Turbine Embedded Parts 
Generator Foundation 

Mechanical Installation 
Install Gates & Hoists 
Install Remainder of Turbines 
Install 2.4 kV Switchgear 
Install Generators 

Install Electrical Systems 
Remove Cofferdam 
Commissioning 
Demobilization 

for Unit Implementation 
End 

June 2006 
June 2006 
November 2006 
October 2006 
May2007 
January2007 
January2007 
October2006 
August 2006 
June 2007 
July 2007 
September 2007 
January 2007 
October 2007 

July 2007 
November 2006 
February 2007 
June 2007 
July2007 
October2007 
March2007 
June 2007 
Ma~h2007 
September 2007 
October2007 
October2007 
October2007 
October 2007 

Approximate schedule assuming FERC approval of proposed amendment in late May 2006. 
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IX. EXHIBIT D - STATEMENT OF COSTS AND FINANCING 

A. Estimated Construction Costs 

The following construction cost estimate is based on conceptual design and 
preliminary drawings available at this time. Estimated costs are based on 
discussions with contractors and vendors, and previous experience of the Owner's 
Engineer. It is anticipated that firm construction bids may result in differing 
component costs. However, TransCanada offers the following estimate based on 
information available at this time. 

i. The Company currently holds all land and water rights necessary to 
accommodate the Unit Replacement 

ii. Estimated Unit Replacement Costs: 

Description 
General Requirements 
Site Work 
Concrete 
Metals 
Special Construction 
Mechanical Systems 
Electrical Systems 
lndirects - En~ & Admin 
Subtotal 
Continsency (@20%) 
Subtotal - Feasibility Estimate 
Owners Adjustment" (30%) 
Total 

Cost ~ 
$5,144,570 
$1,326,050 
$2,578,820 

$70,000 
$15,945,000 

$160,000 
$1,818,000 
$2,758,320 

$29,800,760 
$5,960,152 

$35,760,912 
$10,728,274 
$46~489~186 

(2005 $USD) 
2 Owner s adjustment represents equipment and contract price increases to 
reflect current market conditions, and project and construction management 
COSTS. 

J 
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B. Estimated Costs of O&M and Environmental Measures for the New 
Units 

[ Description Capita[ Cost ~ Annual Cos{ 
Operation and maintenance of units $0 $250,000 
Continue to operate Units 9 or 10 as first- $0 Negligible 
on, last-off units during operation of the 
upstream fish ladder when flows are below 
about 12,000 cfs 
Develop an erosion and sedimentation Negligible $0 
control plan 

$50,000 $0 Perform computational fluid dynamic 
i (CFD) modeling to evaluate tailrace flow 

patterns and effects to attraction flows for 
upstream fish passage 
Conduct study to evaluate the effectiveness 
of the fish ladder for upstream fish passage 
during the first two years of commercial 
operation of the new units 
Prepare an HPMP for the project 
(2005 $USD) 

$60,000 

$1oo,ooo 

$0 

$0 

C. Estimated Annual Value of Power 

The four new 4-MW units are estimated to produce about 53,092 MWh 
annually. The dependable capacity of these units is assumed to be the same as the 
installed capacity of 16 MW. With an estimated energy rate of $58.4 I/MWh and 
an estimated capacity rate of $40/kW-year, the power value of the four new 4-MW 
units is estimated to be approximately $3,741,100 per year (2005 $USD). This 
would result in a total project estimated 188,544 MWh annually with the 
installation of the four 4-MW units. 

D. Sources and Extent of Financing 

The Company plans to finance the unit replacement from internal sources 
as part of its normal capital upgrade financing program. 
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X. EXHIBIT E - ENVIRONMENTAL REPORT 

As part of  this non-capacity amendment application for the proposed 
turbine replacement at the Vernon Project, TransCanada is providing an Applicant 
Prepared Environmental Assessment (APEA) (see Attachment 4). This APEA 
provides a discussion of the potential environmental effects of  the proposed 
actions associated with the turbine replacement on affected environmental 
resources within the project area and serves as the Environmental Report for this 
amendment application. 
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XI. EXHIBIT F -  PROJECT DRAWINGS 

Exhibit F contains project drawings detailing the Vernon Project facilities 
and is considered Critical Energy Infrastructure Information (CEll). Therefore, 
the revised Exhibit F drawings are not provided to the public and are provided 
under separate cover. Requests for access to CEll materials should be made to the 
Commission's CEll Officer. 
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ATTACHMENT 1 

FIGURES REFERENCED IN THE AMENDMENT APPLICATION AND 
ATTACHMENTS 

Attachment 1 contains project drawings detailing the Vernon Project 
facilities and is considered Critical Energy Infrastructure Information (CEIl). 
Therefore, Attachment 1 is not provided to the public and is provided under 
separate cover. Requests for access to CEIl materials should be made to the 
Commission's CEIl Officer. 
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ATTACHMENT 2 

1992 AMENDMENT ORDER AND OPERATIONAL AGREEMENTS 

• Vernon Project 1992 License Amendment Order and EA 

• 2005 CRASC Coordination Letter 

• USACE Operational Agreement 

• Northeast Generating Operational Agreement 

• Northeast Generating Vernon Backwater Agreement 
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New England Power Company Project No. 1904-008 
Vermont 

ORDER AMENDING LICENSE 
AND REVISING ANNUAL CHARGES 

(ISSUED JUNE 12, 1992) 

On February 22, 1991, New England Power Company (NEP), 
licensee for the Vernon Project, filed an application for an 
amendment of license under Part I of the Federal Power Act (Act). 

The licensee proposes to replace four existing 2-MW 
turbine/generator units (Units Nos. 5 through 8) with two 14-MW 
turbine/generator units (Unit Nos. ii and 12). The proposed 
change would increase the project's total installed capacity from 
24.4 MW to 44.4 MW and increase the total hydraulic capacity from 
15,530 cubic feet per second (cfs) to 20,930 cfs. In addition, 
the licensee also proposes the following additional modifications 
to the project: (i) install two new outdoor 13.8-kV to 69-kv 
step-up transformers; (2) replace the existing interior 69-kV 
bare conductor overhead busses with an underground 13.8-kV 
interconnection to the new step-up transformers; (3) install two 
new draft tube extensions for the two 14 MW units; and (4) 

replace all interior electrical equipment for the 
turbine/generator units with a modern control system and a new 
control room. 

The modifications would not greatly alter the operation of 
the project from its present condition since the amount of water 
available for daily generation would still be dependent on 
project inflow. The project would still operate to meet periods 

of high power demand and also operate in a more continuous base 
load mode when river flows are high enough to support continuous 
generation. 

The Commission issued a public notice of the application. 
Comments received from the agencies have been fully considered in 
determining whether to issue this order. No agency objected to 
the issuance of this order. 

The State of Vermont (Vermont) filed a motion to intervene, 

a Protest, and a Stay Request on June 26, 1991. Vermont withdrew 
its Protest and Stay Request by a settlement agreement filed on 
November 20, 1991. However, Vermont did not withdraw its motion 
to intervene to continue to be a party to this proceeding. 
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On June 27, 1991, Northeast Utilities Service Corporation 
(NUSCO) also filed a motion to intervene. NUSCO's concerns were 
that the proposed increased capacity at the Vernon Project would 
have negative effects on the operation of the downstream Turners 
Falls Project (FERC No. 1889) and Northfield Mountain Project 
(FERC No. 2485). Both projects are licensed to subsidiaries of 
NUSCO. 

In response to NUSCO's comments, NEP stated that the 
proposed development could have the potential to beneficially 
affect the downstream projects by reducing fluctuations in the 
Turners Falls reservoir. Also, NEP stated that the operation of 
all three projects is coordinated through the New England Power 
Pool's regional central dispatching system (NEPEX). The present 
goal of NEPEX is to optimize generation from all the Connecticut 
Basin projects. NEP stated that if, at some time in the future, 
NEPEX stopped providing project coordination, NEP and NUSCO could 
enter into a coordination agreement. Article 304 has been added 
to the license to ensure continued coordinated operations of the 
affected projects. 

On June 28, 1991, the Army Corps of Engineers (Corps), filed 
a letter with Commission concerning the application. The letter 
requested NEP to enter into an agreement with the Corps in order 
to coordinate flow releases from the Vernon Project with the 
upstream Corps flood control projects. The Commission will 
revise Article 32 of the license to specify that NEP and the 
Corps enter into a new agreement for the coordinated operation of 
the Vernon Project in the interests of flood control and 
navigation. 

The staff considered the agency and public comments in its 
preparation of the Environmental Assessment (EA) I. The attached 
EA also identifies environmental issues in relation to 
construction impacts on water quality and fish passage. 
Therefore, the Commission will include Articles 401 through 403 
to address these issues. 

Subsequent to preparation of the EA, the Vermont State 
Historic Preservation Officer (SHPO) raised concerns regarding 
impacts of the proposal on the eligibility of the Vernon Station 
for the National Registration of Historic Places. The proposed 
modifications would replace some of the original turbines, and 
mechanical and electric components, some of which date to 1909. 

I 

I Environmental Assessment, Unit Replacement Project at 
Vernon Station, FERC Project NO. 1904-008, New Hampshire and 
Vermont, Federal Energy Regulatory Commission, dated April 13, 
1991. This document is available in the Commission's public 
files associated with this proceeding and is attached to this 
order. 

g 
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In their letter dated May 15, 1992, the SHPO stated that the 
proposal would have an adverse effect on properties that are 
eligible for the National Register of Historic Places. The SHPO 
also stated that the effects of the modifications could be 
mitigated by preparing the registration form for the National 
Register of Historic Places for the Vernon Station, and 
documenting the components proposed for replacement to Historic 
American Engineering Records (HAER) standards. 

The proposal's effects to the historic characteristics of 
the Vernon Station will be adequately mitigated by complying with 
Article 404. This article will require the licensee to prepare 
the registration form for the National Register of Historic 
Places and documentation of the components proposed for 
replacement to HAER standards. 

Comprehensive Development 

Section 4(e) of the Act states that in deciding whether to 
issue a license, the Commission, in addition to considering the 
power and development purposes of the project, shall give equal 
consideration to the purpose of energy conservation, the 
protection, mitigation of damage to, and enhancement of, fish and 
wildlife, the protection of recreational opportunities, and the 
preservation of other aspects of environmental quality. These 
purposes are considered in the EA prepared for this project. 

Section 10(a) (2) (A) of the Act, 16 U.S.C. 803(a) (2) (A), 
requires the Commission to consider the extent to which a project 
is consistent with federal and state comprehensive plans for 
improving, developing, or conserving a waterway or waterways 
affected by the project. Under section 10(a) (2), federal and 
state agencies have filed with the Commission eight comprehensive 
plans that address various resources in New Hampshire and seven 
comprehensive plans that address various resources in Vermont. 
Of these, the staff identified and reviewed five New Hampshire 
plans2, four Vermont plans3, and one federal plan4 relevant to 

i 

W 

2 Wild, Scenic, and Recreational Rivers for 
New Hampshire, 1977, New Hampshire Office of State Planning; 
Connecticut River Basin Fish Passage, Flow, and Habitat 
Alteration Considerations in Relation to Anadromous Fish 
Restoration, 1981, Technical Committee for Fisheries Management 
of the Connecticut River; A Strategic Plan for the Restoration of 
Atlantic Salmon to the Connecticut River Sasin, 1982, Policy 
Committee for Fisheries Management of the Connecticut River; New 
Hampshire Rivers Management and Protection Program, 1988, State 
of New Hampshire; New Hampshire Wetlands Priority Conservation 
Plan, 1989, New Hampshire Office of State Planning. 
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this project. No conflicts were found. 

Based upon a review of the agency and public comments filed 
on this project, and on the staff's independent analysis, the 
staff finds that the Vernon redevelopment is best adapted to a 
comprehensive plan for the proper use, conservation, and 
development of the Connecticut River and other project-related 
resources. 

Recommendations of Federal and State Fish and Wildlife Agencies 

Section 10 (j) of the Act, 16 U.S.C. 803(j), requires the 
Commission to include license conditions, based on 
recommendations submitted by federal and state fish and wildlife 
agencies pursuant to the Fish and Wildlife Coordination Act, for 
protection, mitigation, and enhancement of fish and wildlife. 
The attached EA for the amendment proposal addresses the concerns 
of the federal and state fish and wildlife agencies and makes 
recommendations consistent with those of the agencies. 

Summary of Findings 

After considering the environmental information in the 
application for amendment of license, the staff's independent 
environmental assessment, and other agency and public comments, 
the staff finds that issuance of this amendment is not a major 
federal action significantly affecting the quality of the human 
environment. The EA contains background information, analysis of 
impacts, support for related license articles, and the basis for 
a finding of no significant impact on the environment. 

The Vernon Project, as amended by this order, is best 
adapted to the comprehensive development of the waterway for 
beneficial public uses. The increase in the authorized 
generating capacity from 24.4 MW to 44.4 MW (59,200 horsepower 
equivalent) is in the interest of maximizing the project's 

I 

I 

3 Connecticut River Basin Fish Passage, Flow, and Habitat 
Alteration Considerations in Relation to Anadromous Fish 
Restoration, 1981, Technical Committee for Fisheries Management 
of the Connecticut River; A Strategic Plan for the Restoration of 
Atlantic Salmon to the Connecticut River Basin, 1982, Policy 
Committee for Fisheries Management of the Connecticut River; 
Vermont State Comprehensive Outdoor Recreation Plan, 1983-1988, 
1983, Vermont Agency of Environmental Conservation; Vermont 
Rivers Study, 1986, Vermont Agency of Environmental Conservation. 

4 Restoration of Atlantic Salmon to New England Rivers: 
Final Environmental Impact Statement, 1989, U.S. Fish and 
Wildlife Service. 
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electrical generating potential. The licensee will pay the 
United States the revised annual charges effective the first day 
of the month in which this order is issued. 

The Director orders: 

(A) The license for the Vernon Project, FERC No. 1904, is 
amended as proposed in the application filed on February 22, 
1991, effective the first day of the month in which this order is 
issued. 

(B) The following exhibits conform to the Commission's 
rules and regulations. They are approved and made part of the 
license, superseding the existing exhibits: 

Exhibit A - Pages A-I through A-4 of the exhibit A entitled 
"Exhibit A - Project Description", filed on February 22, 
1991. 

g Exhibit FERC NO. 

F-I 1904-93 

g F-2 1904-94 

F-3 1904-95 

F-4 1904-96 

If F-5 1904-97 

m 

t 

F-6 1904-98 

Title Superseding 

General Layout of Plant 1904-87 

Details of Spillway 1904-88 

Powerhouse & Switchyard 1904-89 

Section of Powerhouse, 1904-90 
Unit Nos. I-4 

Section of Powerhouse, 1904-91 
Unit Nos. 11-12 

Section of Powerhouse, 1904-92 
Unit Nos. 9-10 

(C) The superseded exhibit F drawings are eliminated from 
the license. 

(D) The exhibit M of the license, filed on June 23, 1969, 
is superseded and eliminated from the license. 

(E) The project description in ordering paragraph (B) (2) of 
the license is revised to read as follows: 

(2) Project works consisting of: {a) a concrete gravity dam 
comprising of a 500-foot-long overflow spillway with 8-foot- 
high flashboards, a 100-foot-long gated sill block with two 

I 
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CONNECTICUt 

MASSACHUSETTS 

NATIONAL MARINE FISHERIES SERVICE 

103 Easl PIoen Tree Road 
ltrlephone: 413s548"q 13~ 

) ~ " 1 - ~  ~ 

VERMONI 

NFW HAMPSHIRE 

U.S. FISH AND WU.DLIFE SERVICE 

btmdetland, bAassachuselts (11375 

Re: CRASC's 2005 Up and Downstream Fish Passage Operations Schedule 
FERC project Nos.: 1855, 1892, 1904, 2077 

John Ragonese, FERC License Coordinator 
USGcn, New England, Inc. 
4 Park Street, Suite 402 
Concord, New Hampshire 03301 March 14, 2005 

Dear Mr. Ragonese, 

Enclosed is the 2005 Schedule of Operations that the Connecticut River Atlantic Salmon 
Commission (CRASC) believes is necessary for both up and downstream passage under current 
conditions at eight projects on the mainstem Connecticut River. Full implementation of this 
schedule provides juvenile and adult anadromous fish alternatives to turbine passage and river 
obslacles essential to the restoration of Atlantic salmon, American shad and river herring 
populations in the Connecticut River. 

The proposed 2005 schedule for mainstem facilities is essentially the same as the schedule 
followed in 2004. Any changes to the operation schedule will be addressed cooperatively as the 
need arises. To enable us to work wifll you in a timely manner when considering such 
adjustments, die suggested protocol is for you to contact John Warner of the U.S. Fish and 
Wildlife Service's New England Field Office at 603-223-2541 ext. 15. 

The Commission appreziates the cooperation we have experienced with USGen under last year's 
passage schedules. We look forward to continued cooperation with USGen, New England, Inc. 

Sincerely, 

g 

I 

Enclosures(2) 
CRASC Commissioners 
CRASC Technical Committee 
CRASC Fish Passage Subcommittee 
FERC-DLC 
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I 2005 CT RIVER SCHEDULE OF DOWNSTRFAM FISH PASSAGE OPERATIONS 
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I . ~ : a ~  (project) D o w ~ t r c a m  F'~;h 
P~.x~ge E d l  

S ~ d ~  Date of Operu 6oo 

Mc.[od~s Log Sluice ~ salmon smol~ April I - June IS 

Ryega(e (Dodge F~b) FL~h Bypass Facility salmo~ smoh April [ - June 15 

Wild~ 

Etelk, ws Falls 

Ver t~  

Log Sluic~ 

Angled Fish Guide Wall 

Fish Bypass ~ Unit I0 

~ ~md F'e~h Pil~ a[ 

B ~ i e r  N~. 

Slulcc ~,d Trash 
$tmc~ 

C ~ l . ~ t B ~ s  

Bascu~ 0 ~ '  

Ne,-Ch~ld 

salmon 

s~mon 

5aJmo(1 
xnJmun 
shad 
shad 

s.amcm 
shad 
shad 

salmon 
sh~d 
shad 

salmoa 
~ahiKXl 
shad 
shad 

shxl 
shad 

T u . ~  FaiLs 

aduh 

smoh 
aduh 

~duh 
adult 
juvenile 
s ~ l t  
~duk 
adult 

5mOll 

sm~ 
~duk 
adult 
j u ' ~ i k  

~uh 
adult 

~du~ 
~uh 

Hoty~e* 

April I - .h~e 15 
O e ~ e t  15 - Dcx~'mbe~ 31 s 

April 1 -June 15 

April 1 - June 15 
O~ob~ 15- l ) ¢ c ~ b ~  31 ~ 
June I - July 31 
September I - Novembe~ I S 
A I ~  I - June 15 
October 15. Ds:cc.mlx= 31 s 
Jon~ I - July 31 
S~p~'ml~r I -Novemlx~ 15 

April 1 -June 15 * 

April ? -June IS 
Oct~¢t  15 - D¢,ct~nbet 3 [ s 
June I - Ju~31  
September I - N~cml~" ]5 

April 7-Juac  15 
O c t o ~  [ - December 31 ~ 
June 15 - July 31 
~ l t m b e t  1 - November I S 
April 7 -June 15 
Oc~6e~ 15 - D~:¢mbet 31 ~ 
Ju~'~ I - Ju}y 31 
~p~mlx~r I -November 15 

i l o u n  O[ 

24 hrs/d~. 

24 hrs/day 
24 hrs/day 

24 ~s;day 
24 hrs/day 

24 lu~d~y 
24 lu'Tdday 
24 hn~tsy 
24 hrs/day 
24 Es~td~ 
24 hrs,U~ 
24 

24 lu'S/d ay 

24 hx~May 
24 lu',dd ms' 
24 h ~dd ~ 
24 hr,dday 

Z4 hrUd~ 
24 h~sAJay 
24 hffJd ey 
24 hrVday 
24 lu~doy 
24 )us/day 
24 hrs/day 
24 11~k~.y 

1/[~tc of initi~ing opcrm~n Apt~ 1 or ~ sc~ ~; po~blc al~:r high spring flows subside Net ca1 be ~emovcd aP,~" smotl ¢~migr ~on ceases a4 
the Cab~ s~pler  upon o e m u l o ~  ~ h  ~c CoordimKec. 

2/Mi~inmm Io8 shalcc p t ¢  qc~nln g of 3 $ feel at/3cllows F*JIs and ~ feet al Wildcat 

3 / T ~  Mcl l~k~ log sluice gate ~ be Iowr~d Io 3.5 fcct below normal pool level. This will pcnvi~ a continuOUs spill whoa river fl~w exceeds 
turbin capechy (app. 7600 c~)which non'oa0y o¢o~s d u n g  Aprll md  early M ~  Dm-I~g non.spill ~ ,  ~be McIndo¢~ headpond I~¢~ atc~ S- 
12~daJ~.  Spillm~logsEuic~wiJloc~'forg'lZh~'slx~'dcY. vd~nc~'r t h e h c D d l x ~ ° d ~ ~ ~ u ~  '111¢ 
f, mc shaU b¢ opcned if  smogs tre obf~ved M I~e he~l p ~ d  d u r ~  pc~ods wbeo the pond is bedow ~ ~ s ~  ~ t -  

4/Bascule gate may b¢ ckwed perkxlicaIly in order to fac~i~ate upstream p t s s~¢  at spiltway ftshlift, as d ~ c ~ d  by Massachusetts Divisio~ of 
Yt lbet~ md WIkl5 f¢ fishway pcrsctmd. 

5 ~  passage opc~atlon. ¢¢ fac to r ing  with opcrttion as needed, is ¢¢quked for s.qmce ~ ~ ~ ~ of  a 1 ~ .  

GHolyoke ~ operation dates may be adjuged to fac.ilital¢ fish pae, s ~ e  facility i~nprovcments if app res.ed by 0~¢ MasT.~chus¢a~ Divi~km of 
Ftsheries and VfiMILf¢ and U.S. Fish a ,d  Wildllf¢ Servia. 

I 

i 
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2005 CT RIVER SCHEDULE OF UPSTREAM FISH PASSAGE OPERATIONS 
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Ul~t'~.am F~k passage 

_ _ m  

Be,Daws Falls Lad~  

< 
Vcrn~n lJdd~ 

T ~  Falls : C.dxX l.a~d~r, 
L.Mda, and 

Spillway Laddor 
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A~NT 

Re- Ol~ratton of  Vernon Project 
(FEE t~. 190~ 

Thts agreeclmt, entered tnto thts 26~('day o f )~ -~  lg/~O, between the 
United States of  A~ertca, act ing hy and through t ~ e  Department o f  the Ar~y, 
Corps o f  Enginee~, and New England Power Company ("NEP'), a corporat|on 
oPgantzed and ex'(sttng under the l a ~  of  the Co~nome~alth of  Hassachusetts, 
and havtng a prll~ctpal o f f tce at  ~estborough, Hassachusetts; 

WITT|ESSETH "JHAT: 

~ereas tEP ts the Licensee of  a tfydroele¢trtc developmnt located on 
the Connecticut I ltver tn Wlndham Couety, Vere~nt and ~es t re  County, New 
Ilampshtre, known ms the Vernon Project,  Federal EneP~ Regulatow Commission 
("F£RC') Ltcensed Pro,tect Ito. 1904 (the "Vernon Project" ) ;  and 

~hereas pur~;uant to an Optnton Issufng Pleu Ltconse tssued by the Fedora1 
Energy ~oulator3' Co~dsston on auno 25, 1979 (the "FERC Order"), NEP was 
permitted to conttnue the openstton and maintenance of the aforesaid Vernon 
PreJect; and 

k~ereas pu~uant to Ar t i c le  32 of  the FERC 11cerise fo r  the Vernon Pro- 
Ject contained trl the FERC Order, .~EP ts required to enter in to an agreement 
wtth the Department of  the A r ~ ,  Corps of  EnFIneers providing for  the co- 
ordinated operation of  the pro ject  tn the t n t e m t s  of  f lood control and 
navtgat|on on the Conoecttcut Rtver tn accordance wtth rules and regulations 
presCl-tbed by the Secretary o f  the A r ~ ;  and 

Whereas the parttes dast~e to record t ~ t r  agTeement as to such coordi- 
nated operation; 

THEREFOF:E, the part ies do agree to the operation of  the Vernon Pro- 
Ject as fol lows: 

1. The Verr,on Project w t l l  be operated so as not to s ign i f i can t l y  In- 
crease f lood flo~s In the lower Connecticut River. More particularly, t t  
shall  be operated tn accordance wtth the manual en t t t led  O~erattng procedures,, 
Vernon Project (l~e ",~anual"), dated June 19~0, attached hereto and tncor~or- 
a~--~-d'~---J-n-~.v reference, as satd ~nual  my be arended fro~ ttme to t t ~  as 
hereinafter  p~ovl deal. 

2. The Hanr~al ~ y  be a~ended at any t l~e upon mut~ml consent of  the 
part ies he re to .  

3. Thts agreement shall  continue tn f u l l  force and ef fec t  during the 
t n l t t a l  ten.  of  the License lssued to NEP for  the Vernon Pro~ect unless 
ea r l i e r  tenqlnat~d by mutual agreement; p~ovtded, however, that thls agree- 
rant shall be cancelled or  aFended to the extent and from the t t~e that per- 
fonnance hereunder may conf l t c t  ~,tth any ru le,  re aulatton or order of  the 
FI~C adopted befere or  a f te r  the execution hereof under the provisions of  
the Federal Power' Act. 

eBB 
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4. Thts Agnmment shel l  Inure to the beneft t  o f  and btnd the succes- 
sors • ~nd assigns . f  the part ies hereto, lnclucflng any successor 11censee or 
or owner of the V(:~n P~Ject. 

5. Thts Agn.~ment m y  be amended at  any ttme wtt~ the writLen consent 
of  a l l  the partte~; hereto; pro~lded, however, t~at no such a~=ndment shal l  
becorJe e f fec t i ve  tm t | l  any approval necessary ts secured from the FERC a f te r  
such nottce and hearing, t f  any, as may be required. 

IN WITffESS HllEREOI.', the part tes hereto have executed t~.ts agreeeent as of  
the day and year l ' t r s t  abOVe wr i t t en .  

NA~(. D. SC14ErDER 
Colonel, Corps o f  Engineers 
Dtvtston Engtneer 

~Elf EttGLA~ POWER CO~.tPANY 

T t t l e  P r e s i d e n t  , .  , ~  

I m  

I 

J 

I 
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Jnofflclal FERC-Generated PDF of 20060302-0126 Received by FERC OSEC 03/01/2006 in Docket#: P-1904-000 

CERTIFICATE 

New England Power Comany 

g 

o 

m 

I~ Robert King Wulff, , ,, .., certify that I am the Clerk 

Of the Net/ [ng]and Power C0(,pany; that _ J.F. Kaslow 

this agreement on behalf of the ~¢ew England Power Company was then 

President Of sa|d c~rporatl0n; that said agreement was duly signed for and 

tn beh~If Of said corporation and Is wlthtn the scope of i ts corpol~te 

who s lgned 

powers, 

AFF! X 

COI~'~ORATE: 

SEAL Clerk 

~(T1tle) 

iN 

g 

~m 

Q 
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NewEnglond PowerService 
New E n~and Power Service Company 
25 Re ~earch Drive 
Westborough. MasSachuSetts 01582-0099 
Tel. (6t7) 366-g0'~ 1 

m 
23 December 1987 

q l l  

d l l  

lID 

0 

Attention: 

Federal Energy Regulatory Commission 
New york Regional Office 
201Varick Street, Room #664 
New York, NY fOOl4 

Mr. Martin W. Inwald, P.E. - Regional Director 

New England Power Company 
Vernon Project - FERC LP No. ]go4-NH/VT 
Licensed Project Operatin 9 Procedures 

Gentlemen: 

Enclosed are two (2) copies of the revised (September 1987) Operating 
Procedures for the Vernon Project. This revision was completed under a 
December 1987 Corps of Engineers agreement, which is also enclosed. 

This revision was necessitated by the recent instal lat ion and completion 
of water handling ~echanisms on the spillway crest. 

I f  you have any questions, kindly contact us. 

Very truly yours, 

Denton E. Nichols 
Manager - Civi l  Engineering 

DEN/taw 
Enclosure 
Copies Without Enclosure: H.W. McLaren 

M.E. Rook 
H.W. Sullivan 
R.K. Wulff 

q 

l l =  

A New England Electric System company 
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D E P A R T M E N T  O F  T H E  A R M Y  
N E W  E I N G L A N D  D I V I S I O N .  C O R P S  O F  E N G I N E E R S  

4 2 4  T R A P E L O  R O A D  

W A L T H A M .  M A S S A C H U S E T T S  0 2 2 5 4  

December 10, 1987 

Engineering-Water Control 

Mr. Denton E. Nichols 
Manager - Civil Engineering 
New England Power Service Company 
25 Research Drive 
Westboro, Massachusetts 01582-0099 

Dear Mr. Nichols: 

This letter acknowledges receipt and acceptance 
of the Revised Operating Procedures for the Vernon 
Project FERC #1904, dated September 1987. 

Sincerely, 

Richard D. Reardon 
Chief, Engineering Division 

~B  
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New Er lland Power Service 
New England Power Sorvw::o Company 
25 Research DrNe 
Weslborough. Massachusetts 01582-0099 
Tel (617) 36~9011 

2 December 987 

DEPARI3~EITr OF THE ARMY 
New England Division, Corps of Engineers 
424 Trapelo Road 
Waltham, Ma;sachusetts 02254-9149 

Attention: Office of Counsel 
Mr. Theodore F. Smollen 

New England Power Company 
VERNON PROJECT - -  FERC LP NO. 1904 

Revised Operating Procedure Agreement 

i 

Dear Mr. Smollen: 

Enclosed is an executed copy of  the Memorandum of  Agreement fo r  New 
England Powq~rContpany's Vermont Project .  

We shall f i l e  a copy of this revised Agreement with the FERC Regional 
Director in New York. 

We appreciate your cooperation in this matter. 

Very t ru ly  yours, 
NEW ENGLAND POWER SERVICE COMPANY 

m 

I 

g 

Denton E. Nichols 
Manager - Civi l  Engineering 

DEN/kaa 
Enclosure 

Copies with Enclosure/R. E. Charpentier 
H. W. McLaren 
M. E. Rook 
H. W. Sullivan 
R. K. Wu]ff 

A New England Electric System company 

m 
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therefore: 

"More particularly, the project shall be operated in 
accordance with the most current manual (the "Manual" 
entitled OPERATING PROCEDURES, VERNON PROJECT and 
bearing the most current revision number as agreed to 
in the current amendment to this MOA." 

IN WITNESS ~E~EOF, the parties hereto have executed this agreement as 
of the date first written below. 

DaCe 

NEW ENGLAND POWER COMPANY 

~ohn F. Kaslow 

Title 
President 

Date 

THE U N ~ T A ~ I C A B y  

-THOMAS A. RHEN 
Colonel, Corps of Engineers 
Division Enslneer 

eW 

m 

i 
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Amendment No. 2 
to 

A Memorandum of Agreement 
Between 

The United States of America 
And 

The New England Power Company 
Pertaining To 

The Operation of the Vernon Project 

(FERC Number 1904) 

Q 

i 

O 

g 

WITNESSETH THAT 

Whereas the above captioned Memorandum of Agreement (MOA) was 
entered into on June 25, 1980. 

Now Therefore, in accordance with paragraph 2 of the MOA the 
parties agree that the said HOA shall be amended as follows: 

The document entitled 

New England Power Company 
OPERATX~ PROGEDURES 

VERNON PROJECT 
Vernon, Vermont 

FERC - LP NO. 1904 NH/VT 
June 1980 

(Revised) September 1985 

is hereby cancelled and superceded 

2 The document entitled 

New England Power Company 
OPERATING PROCEDURES 

VERNON PROJECT 
Vernon, Vermont 

FERC - LF NO. 1904 NH/VT 
June 1980 

Revision i : September 1985 
Revision 2 : September 1987 

and attached to this Amendment No. 2 is hereby 
incorporated by reference into the MOA dated 
June 25, 1980. 

3. The last sentence of paragraph I of the MOA is 
hereby stricken and the following language substituted 

g 

Page 1 of  2 

J 
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New England Power Company 

g 

OPERATING PROCEDURES 

VERNON PROJECT 
Vernon, Vermont 

FERC - LP NO. 1904 NH/VT 

g l  

June 1980 

Revision 1: September 1985 
Revision 2: September 1987 

g 

dgl 

gO 

4Bl 

NEW ENGLAND POWER SERVICE COI4PARY - ENGINEERS 
25 Research Drive - Westborough, Massachusetts 01582 

I I  
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OPERATING PROCEIWJRES 

VERNON PROJECT 
Vernon, Vermont 

FERC - LP NO. 1904 NH/VT 
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OI~ERATING PROCEDURES 

VERNON PROJECT 
Vernon, Vermont 

FERC - LP NO. 1904 NH/VT 

41  

I.O IIfTROOUCTIOH 

I 

Q 

On 25 June 1979 the Federal Energy Regulatory Commission (FERC) 

issued to New England Power Company (NEP) a long term license 

authorizing the continued operation and maintenance of the Vernon 

Proj~:t - FERC - LP No. 1904. The Vernon Project license 

terminates on 30 April 2018. 

ml  

4O 

Two major construction projects have been comp]eted since the 1979 

license was issued. The f i r s t  was a fishway instaIlatlon completed 

in 1981; and the second, was a major reconstruction of the 

spill~lay crest water control mechanisms completed in 1986 which 

included the addition of a trash sluice (skimmer) gate, six (6) 

tainter gates and two (2) 50' bays of hydraulic panels to the 

spillway section. A new rack raking system was constructed along 

the p(~werhouse forebay. 

g 
These changes have resulted in improved generator efficiency and a 

smoother flow release during flood periods. These procedures have 

been revised to reflect the operating characteristics of the new 

water handling mechanisms. 

i 

g 

411 

Article 32 of the License required NEP to enter into agreement with 

the Department of Army, Corps of Engineers, "providing for the 

coordinated operation of the Project in the interest of flood 

contr¢.1 and navigation, on the Connecticut River in accordance with 

the r~les and regulations prescribed by the Secretary of the 

Army'. There is no navigation at the Project and therefore no 

requirements. 

a 

This ~rocedure is a general guide for the operation of that portion 

of the Connecticut River within the Vernon Hydroelectric Project 

- I -  

r i l l  
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located at Vernon, Vermont. The f ac i l i t y  is a run-of-the-river 

generating station with the reservoir extending upstream 26.5 miles 

to the Walpole Bridge at Westminster Station about 4.0 miles below 

Bellows Fails Hydroelectric Project (FERC LP No. 1855). 

Measured flows from upstream hydroelectric f ac i l i t i es  and gaging 

stati3ns on the Connecticut River and tr ibutary streams are used to 

estimlte the flow expected at the Vernon Project. This flow 

information determines station operation and spillway gate 

operations at Vernon Dam. The methods of estimating the natural 

average inflow and anticipated station inflow at Vernon Dam are 

described in Appendix A. 

Other pertinent information regarding the operating procedures for 

the Vernon Project can be found in the Appendix and Figure sections. 

0 

g 

I I  

2.0 GENER#~ INFORM.~TION 

The Vernon Hydroelectric Project is ]ocated on the Connecticut 

River in the Towns of Vernon, Vermont and Hinsdale, New Hampshire. 

See Figure 1 for Location Map. The Project is a run-of-the-river 

generating f ac i l i t y  with limited storage and includes a concrete 

gravity dam, a reservoir with a surface area of 2,550 acres, and an 

installed generating capacity of 24,400 kW. The dam's flow passage 

fac i l i t i es  include a 13'xl3' trash sluice gate, eight 7'x9' flood 

gates, four lO'x50' tainter gates, two 20'x50' tainter gates, two 

50 foot long bays of lO'x]O' hydraulic flashboard panels, and three 

bays (2 @ 50' and one @ 42.5') of 8 foot wood flashboards. Refer 

to FigJre 2 for a general arrangement of f ac i l i t i es .  Additional 

station data is given in Appendix B, Station Data Sheet. A 

reinforced concrete fishway between the tai lrace and forebay a11ows 

passa~ of anadromous f ish. 

The dr.linage area (DA) above the Vernon Project is 6,266 square 

miles and the reservoir has a total volume of 40,000 acre-feet at 

fu l l  reservoir (top of flashboards - El. 220.]3). Usable storage 

amounts to about 18,300 acre-feet in eight feet of drawdown. The 

-2- 
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reservoir area/capacity curve is shown in Figure 3 and the 

reservoir storage above the crest is shown in Figure 4. 

Thre( tr ibutaries, the West River (DA 308 sq. mi.), Cold River 

(DA E3 sq. mi.), and the Saxtons River (DA 72 sq. mi.) enter the 

Connecticut River between Bellows Fails and Vernon Dam. The West 

River has two Corps of Engineers flood control dams contro]ling a 

total drainage area 278 sq. mi.; one at Townsend, Vermont, the 

other at Jamaica, Vermont. These projects, in conjunction with 

three other Corps Vermont flood control dams, signif icantly contro| 

flood flows into the Connecticut River and the Vernon Reservoir. 

In 1970 the FERC set a flow release requirement of 1,200 CFS 

through the Vernon Project to prevent heat build-up in the 

reservoir from cooling system discharges of the Vermont Yankee 

Nuclear power plant 0.5 mile upstream of Vernon Dam. During the 

relicensing process of the Vernon Project, several agencies 

requested a minimum f|ow release be estab|ished at 0.2 cubic feet 

per s~cond per sq. mi. (CFSM) of drainage area. Art icle 34 of the 

new license requires a minimum flow release of 1,250 CFS, 

(0.2 CFSM), or a flow equal to the inflow of the 

reservoir,'whichever is less, from the Project. 

The typica| water surface profi le between Vernon Dam and Bellows 

Falls is shown on Figure 5, and included are the 1927, 1936, and 

1938 m~jor flood profi les through the Vernon Pond. The August 1907 
plot s~ows the r iver prof i le prior to the construction of Vernon 

Dam. 

The operating procedure includes the computed "natural average 

inflow" ca|culated twice daily and "anticipated inflows" figured to 

determine expected station flows at 4 and 12 hours in advance. 

Calculations are based on using the Wilder Station and Bellows 

Fails Station discharges, the USGS gage at West Hartford (White 

River), the USGS gage at Newfane (West River), and contact with the 

Corps' flood control personnel at Townsend. Refer to Appendix C 

for adcitional USGS Gaging Station information. With the natural 

-3- 
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and anticipated flows calculated, operating limits then can be set 

for the reservoir before committing any spillway gate operations. 

By pre-drawing the Vernon Reservoir as shown in Table l ,  Page 11, 

to pr)vide limited storage during normal daily operation, flows in 

excess of station capacity (12,000 CFS) can be passed without using 

the spillway gates. 

These procedures are intended to allow for operation of the Vernon 

Project in accordance with the license requirements and have been 

prepared after consultation with representatives of the New England 

Division, Corps of Engineers. Every attempt has been made to 

develop th~s operating procedure to cover general categories; 

however, i t  may be necessary to temporarily depart from these 

procedures for the safe operation of the Project during unusual 

flood conditions. 

The irbtent of these procedures is to provide a rel iable source of 

e lec t r ic i ty  and to secure the most economical use of a natural 

resource. 

A j o i r t  review of these procedures between the Corps of Engineers 

and NEP may be required from time to time to c lar i fy  or improve the 

Project's operation resulting from certain unusual flow conditions 

or Project improvements. 

g 

l ib 

qgl 

I 

3.0 OPEPJ~IIRG PROCEDURES 

The procedures for operating the Vernon Project are summarized in 

Table I ,  Page I I .  Five categories of r iver flow conditions have 

been developed for plant operation: 

Vernon Natural Inflow 

a. 12,000 CFS or less 

b. 12,000 to 45,000 CFS (No Ice) 

c. 12,000 to 45,000 CFS (With Ice) 

Project Status 

plant capacity 

plant capacity, gates and pond 
l imi t  

plant capacity, selected gates 
and pond l im i t  

JL- 
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d. 

e.  

Vernon Natural Inflow 

Expected to exceed 45,000 CFS 
(No Ice) 

Expected to exceed 45,000 CFS 
(With Ice) 

,, P r o j e c t  S t a t u s  

plant capacity, gates as needed 
to draw pond with eventual 
flashboard fai lure occurring 

plant capacity, selected gate use 
to draw pond with a l l  gates and 
panels committed and flashboard 
fai lure occurring. 

The n ltural average inflow calculation for Vernon during periods of 

no splI.~l is computed twice dai ly at 6 At4 and 12 midnight to 

determine in which of the f ive f]ow categories the station wi l l  be 

operating. The 6 AM figure is the average inflow between 12 

midni!lht a~d 6 AM. The 12 midnight inflow is the average inflow 

for the previous 24 hour period. 

When ~my spi l l  is expected at Vernon, the inflow is calculated 

hourly and entered on the Vernon Flow Sheet (Figure 6). 

g 

Antlc~pated station inflow is calculated to determine the magnitude 

of flows expected in 4 or 12 hours and again determines which oF 

the f ive flow categories for station operation. This computation 

is us(d also to set pond l imits prior to committing any spillway 

floodciate operation. The method for this calculation is shown in 

Appendix D. 

I 3.01 Flows Less Than 12~000 CFS 

m 

Flows in this range can be passed through the station using 

the lO hydro-turblnes or less depending upon the schedule for 

load requirements. The inflow calculations are computed 

twice dai ly at 6 AM and 12 midnight. 

0 The maximum pond l im i t  is El. 220.I for year round operation. 

i I f  there is no power generation scheduled, the FERC 11cense 

requires a minimum flow release of 1,250 CFS and either 

Unit 9 or lO is used to provide 1,I00 CFS, while the 

I 

-5- 
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remaining 150 to 200 CFS is obtained from leakage through the 

other generating units. 

3.02 Flows 12+000 - 45,000 CFS (No Ice) 

When flows are in excess of station capacity (12,000 CFS) i t  

is necessary to operate selected spillway gates to pass 

excess flows. The f i r s t  gate used is the trash sluice gate 

located in the spillway to keep debris away from the intake 

area. Trash sluice gate discharge capacities are found on 

Figure 7. 

Station inflow is calculated hourly and the anticipated 

inflow is calculated as deemed necessary by local 

supervision. An operating l imi t  at El. 219.6 is placed on 

the pond. No. l and 2 tainter gates (20'x50') are used as 

needed up to a maximum opening of 7 feet on each gate (refer 

to Figure 8 for discharge capacities). I f  additional gate 

capacity is needed, No. I tainter gate is taken out of water 

and No. 2 tainter gate is used to control the pond at El. 

219.6. The submerged hydraulic floodgates should be used 

next to pass flow. 

When using gates to lower the pond to a new pond l im i t ,  the 

rate of draw is normally O.l to 0.2 feet/hour; however, 

under al l  circu~tancesp the rate is not to exceed 

0.3 feet/hour, which is approximately 9,000 CFS. 

Pre-drawing the pond is in anticipation of higher expected 

flows to mitigate the peak flow. 

3.03 Flows 12,000 - 45r000 CFS (With Ice) 

When flows are in excess of station capacity (12,000 CFS) 

with ice in the pond, i t  is necessary to operate the 

appropriate tainter gates to avoid flashboard damage from 

floating ice. 

-6- 
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Station inflow is calculated hourly and anticipated inflows 

are calculated as necessary by local supervision. An 

operating l imi t  of EL. 219.6 is placed on the pond. No. l 

talnter gate is used to control pond elevation up to a 

maximum of 7 feet open. When additional gate capacity is 

required, use No. 4 and No. 5 (lO'x50') tainter gates (refer 

to Figure g for discharge capacities). Experience has shown 

these gates provide a smoother more direct passage for ice 

flows. See Figure 2 for the spillway gate arrangement. The 

submerged hydraulic floodgates would be the next gates used, 

i f  needed. 

3.04 Flows Over 45r000 CFS Anticipated (No Ice) 

When flows above 45,000 CFS are expected, an operating l im i t  

at El. 218.6 is placed on the pond. 

Station inflow is calculated hourly and anticipated inflow is 

calculated as necessary by local supervision. 

No. l or No. 2 tainter gates are used to lower the pond to 

the new operating l imi t  at a O.l to 0.2 feet/hour. 

Pre-erawing the pond is in anticipation of higher expected 

flows to mitigate the peak flow. 

When both No. l and No. 2 tainter gates have reached a gate 
opening of 7 feet, No. I gate is raised clear of the flow. 

NO. 2 gate is then closed as needed to compensate for the 

increased flow. 

The submerged hydraulic floodgates are used next to pass 

increased flows (refer to Figure lO for discharge 

capacities). All hydraulic floodgates should be committed 

before the tailwater elevation reaches El. 196.0. At this 

elevation the tai lwater enters the floodgate gallery and 

makes floodgate operation impossible. 

-7- 
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As tile flow continues to increase, tainter gates No. 6 

through No. 3 should be used with No. 3 being the last one 

committed. These gates are locally operated and should be 

either wide open or closed as needed. Controlling the pond 

elewltion should be done with the larger remotely operated 

No. I or No. 2 tainter gates. 

The ten (lO'xlO') hydraulic panels can be lowered to the 

spillway crest (EL.212.1) to pass additional flow. Before 

these panels are committed, consideration should be given 

towards removing braces from the flashboard pins. Pond 

elevation should be lowered to 218.1 when brace removal is 

required. Discharge rates for flashboards in-place and clear 

of crest for both 42.5 and 50 foot bays are given in Figures 

11 and 12, respectively. 

3.05 Flows Over 45r000 CFS Anticipated (With Ice) 

When flows above 45,000 CFS are expected with ice on the 

pond, an operational l imit of El. 218.6 is placed on the pond 

and selective gate operation is required to prevent damage or 

premature flashboard failure. 

Use No. I tainter gate to a maximum opening of 7 feet to 

maintain the pond below El. 218.6. I f  additional gate 

capacity is needed, No. 4 and No. 5 tainter gates are 

opened. These gates wil l  pass ice safely and not cause 

damage to flashboards and pins. 

The submerged hydraulic floodgates should be used next, then 

followed by tainter gates Nos. 6, 3, I, and 2 in that 

sequence. 

Past experience has shown ice passage over Vernon Dam usually 

occurs at flows between 25,000 to 45,000 CFS. The hydraulic 

panels and consideration for the flashboard pin brace removal 

would be the same as under the Section 3.04 procedure with no 

ice 

-8- 
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• The 3" ~ extra heavy pins unbrace~ f a i l  at 
approximately 219.3. 

• The 3" B extra heavy pins braced fa i l  at 

approximately 222.5. 

I t  is estimated with the new spillway crest gates in 

operation, fai lure of the three flashboard sections wi l l  

occur approximately once every 10 years. 

3.06 Fish Ladder Operation 

Upstream migrating fish are attracted to the ladder by 

attraction water released through the main entrance weir and 

the collection channel weirs. Fish ladder operation usually 

lasts six to eight weeks starting late in May for upstream 

migrating f ish. Again during the month of October i t  may be 

put back in operation at the request of the Vermont Fish & 

Game Department for downstream migrating fish. 

I 

I l l  

am 

¢II 

d l  

J 

4.0 OPERATING SUMMARY 

As discussed the Vernon Project is operated within f ive general 

ranges of r iver flows. Due to limited specific experience with the 

new tainter gate instal lat ion, i t  is d i f f i cu l t  to state with 

certa'inty the exact operation sequence necessary for al]  r iver 
conditions. However, NEP has similar experience with tainter gates 

at up~tream locations. 

Al l  previously issued high water rules for extra precautions 

required, as outlined in Vernon Station Flood Data Operating 

Reminders, remain in effect.  Copies of these are posted in the 

Superintendent's Office. 

Once the r iver flow exceeds 85,000 CFS, the combined capacity of 

station units and spillway gates has been surpassed; therefore, 

the flow no longer can be controlled. 

-9- 
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I f  the flow continues to rise, proceed with precautions to protect 

the station as outlined in the Flood Data Operating Reminders 

posted in the Superintendent's off ice. 

I f  i t  appears the r iver wi l l  reach an extremely high flood stage of 

El. 224.1 or more over Vernon Dam, personnel shall be posted round 

the clock at the east end of the dam. They shall patrol the east 

abutm.~nt, Vernon Neck, and No. I and 2 l ine tower footings and 

insp~:t for evidence of gullying and slope erosion; and, i f  

required, they shall place sandbags to stop the erosion. At a l l  

times they shall keep in close contact with the station. 

As stated in GENERAL INFORMATION, i t  may be necessary to 

temporarily depart from these general procedures to insure the safe 

operation cf the Project during unusual flood conditions. 

A sun~lary of Operation Procedures for the Vernon Project is shown 

in Table 1, Page 11. 
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TABLE] 

SU~O4ARY OF OPERATING PROCEDURES FOR VERNON STATION 

Vernon In f low 
CFS 

Less than  12,000 

12,000 - 45,000 
(No Ice) 

12,000 - 45,000 
(With Ice) 

Flows expected 
to exceed 45,000 

(No Ice) 

Station Inflow 
Calculations 

Twice dai !y 6AM & 12 Mid 

Sta t t~  :,nflow c~Iculated 
hourly. Anticipated In- 
flow as required by Io¢ai 
supervision. 

Statt on t nflo~ ca1 cul ated 
hourly. Anticipated ~n- 
flow as req~INd by 1oct1 
supervision. 

Station in f low calculated 
hourly. Anticipated in- 
flow as required by local 
supervision. 

I 

Pond Limit Water Released I 
and from Vernen Pond I Rate of Draw at Fall r ~ :  

As required to reg~late 
pond elevation. Rate of 
dr~wnot to exceed 
0.3 feet/hour. 

As required to regulate 
pond elevation. Rate of 
drawn or to exceed 
0,3 feet/hour, 

As required to regulate 
e~wat4~.  Rite of 

d r l v , ~ t  ~ e~ .ed  
0.3 f e e ~ / ~ r ;  

By g e n e r a t i o n  as required from 
NEPEX load schedu le .  

All oe~erators wide open, 
Skimmer gate, No. I & No. 2 
ta ln ter  gates, submerged hy- 
draultc floodgates as needed. 

All qenerators wide ooen. 
Skimmer gate, No. 1 ta in ter  
gate to 7.0 feet open, No. 4 & 
No. 5 tainter gates, submerged 
hydraulic floodgates as 
needed. 

All generators wide ooen. 
Gate operation as follows: 
Skimmer gate, No. 1 & No. 2 
tainter gates, subcerged hy- 
draulic floodgates, No. 3 thru 
No. 6 talnter gates, hydraulic 
panels. Expected flashboard 
fa i lu re ,  

Flows expected 
to exceed 45,000 

(With Ice) 

Station inf low calculated 
hourly. Anticipated in- 
f low as required by local 
supervision. 

As required tO regulate 
pond elevation. Rate of 
draw not to exceed 
0.3 feet/hour. 

All qener@tors wide ooefl. 
Gate operation as fol lows: 
Skimmer gate, No, l ta in ter  
gate to 7.0 open, No, 4 & 
No. 5 tainter gates, submerged 
hydraulic floodgates, No, 3 
thru No. 6 tainter gates, 
No. I and No. 2 ta in ter  gates, 
hydraulic panels. Expected 
flashboard fa i lure.  

I I I I 

Dam Status 
Spillway Length 

Skimmer Gate ( I )  - 13'x13' - El. 209.13 
Tainter Gates ( 2} - 2U'xSO' - El. 202.i3 
h i n t e r  Gates ( 4 )  - lO'x50' - El. 212.13 

Hydraulic Panels ( I0)  - IO'xlO' - El, 212.13 

Plashboards - 142.5' x 8' - El. 212.13 

Pins - 3" diameter ext ra  heavy wl th  braces  
- 2 . 0 '  spacing 

Pin Failure: 
- With braces El. 222.53 - 222.73 
- Without braces El. 21g.53 

Pond Limit Maximum El. 220.13 
- Year around 

Minimum F low-  1,250 CFS at al l  times as 
required by FERC License No. 1904. 
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OPERATING PROCEDURES 

VERNON PRO,.1ECT 
Vernon, Vermont 

FERC - I_P NO. 1904 NH/VT 

_APP__.END I____X _A 

I NATURAL AVERAGE INFLOW DEIERMINATIDN 

41m 

I l l  

I 

I 

0 

J 

I 

As outlined in the "Operating Procedures", the natural average inflow 

calculation during no sp i l l  is figured twice dai ly at 6 AM and 12 

midnight. 

When any sp i l l  is expected, the inflow is figured hourly and recorded on 

the Station Flow Sheet (Figure 6). For a part icular hour the pondage is 

added or subtracted to/from the Station discharge in that time period. 

Figure 4, gives reservoir contents in CFS-Hours. This data is entered 

onto the Morning Report Form, see Figure 13. As a matter of record the 

Newfane USGE gage is checked periodical ly to determine whether the Corps' 

flood control dam at Townsend is discharging. 

EX•: 
11 AM - Pond Elevation 217.5 = 143,615 cfsh (pondage contents) 
I0 AM - P(md Elevation 217.3 = 137,860 cfsh 

Difference ~ cfsh (plus pondage from I0 AM) 

I f  there was less water in the pond, then there would be a minus pondage 
fo r  that hour. 

To the Statign discharge for  11 AM add the plus pondage 

11 AM - Station Discharge = 11,065 cfsh 
plus Pondage = 5,755 cfsh 

Total StaLion Average Inf low 1 6 , 8 0 0  cfsh 

ANTICIPATED :iTATIOH INFLOW 

Four hours af ter  a Bellows Falls reading - Subtract from the present 

Vernon Station hourly inflow the Bellows Falls Station tota l  discharge 4 

hours previously. The difference is the natural local inflow. Add the 

natural inflow to the present Bellows Falls discharge and this f igure is 

the approxim(Lte inflow at Vernon 4 hours la ter .  

A-I 
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APPENDIX A 

Twelve hours after a Wilder Station reading - Under rising river 

conditions take the present Wilder Station discharge plus 3 times the 

present West Hartford (White River) gage reading. This should be the 

Bellows Falls inflow in 6 to 8 hours, then add the present Vernon natural 

average inflow and that total wi l l  be the flew at Vernon 12 hours later. 
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_AP_PENDIX B 

Q 

RESERVOIR D~TA 

Locat ion. .  

Drainage Area . . . . . . . . . .  
Storage Above Crest to 220.13 . . 
Maximum Pool Level . . . . . .  
Minimum Pool Level . . . . . . .  

" PLANT DATA 

g 

g 

qlm 

e 

mD 

OPERATING PROCEDURES 

VERNON PROJECT 
Vernon, Vermont 

FERC - LP NO. 1904 NH/VT 

STATION DATA SHEET 

f 

I B  

Connecticut River, 26.5 miles in length 
between Vernon Dam and Walpole Bridge 
(NH Route 123) about 4 miles downstream 
of Bellows Falls Station. 

a 

6,266 Square Miles 
18,289 Acre-Feet 
E]evation 220.13 Feet 
Elevation 212.13 Feet 

Station Capacity . . . . . . . .  lO turbines, 24.4 mW total  capacity 

Spillway Arrangement.. 1 trash sluice 13'x13' @ El. 209.13 
2 ta inter  gates 20'x50' @ El. 202.]3 
4 tainter gates 10'x50' @ El. 212.13 

10 hydraulic panels lO'x10' @ El. 212.13 
8 hydraulic floodgates 7'x g' invert @ El. 173. 

Flashboards . . 142.5' @ 212.13' with 3" ~ extra 
heavy pins, braces, 2'-0" pin socket 
spacing 

Spillway Length . . . . . . .  542.50 Feet 

CF-S CAPACITY - (Approximate) 

10 Generators 12,000 6,500- 7 ,000  11,000 
I Trash Sluice (13'x13') 0 220 ],570 
2 Tainter Gates (20'x50') 0 4,300 23,590 
4 Tainter Gates (lO'x50') 0 0 16,960 
8 Hydraulic: Floodgates (7'x9')  0 ]4,800 ]8,000 

10 Hydraulic Panels ( lO'xlO') 0 0 8,480 
Flashboards , 8'x142.5') 0 0 _2:610 

Total Capacity 

El .  212.1 E1.220.1 E1.228..__...__! 

0 
2,770 

40,950 
48,000 
1,680+ 

24,000 
tO,200 

12,000 25~820-26r320 8 3 , 2 3 0  12/,600 

+Gates submerged by taJ]water (estimated) 

B. 
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A P P E N D I X  C 

OPERATING PROCEDURES 

VERNON PROJECT 
Vernon, Vermont 

FERC - LP NO. ]904 NH/VT 

USGS GAGINO STATIONS 

I 

US6:S Station* 

01 144000 
White River @ 

West Hartford, Vermont 

Drainage Years 
Area of 

(sq. Mi.) Record 

Gage 
Discharge (CFS) Datum 

Maximum Minimam (NGVD) 

690 1915 to 120,000 35 374.53 
present (1927) 19181 

01154500 
Connecticut River @ 

North WalpoTe, New Hampshire 

01156000 
West River @ 

Newfane, Vermont 

5,493 1942 to 97,000 115 218.63 
present (19531 (1952) 

308 1919 to 1923 52,300 
and 1928 to (19381 

present 

7.6 384.23 
1962) 

NOTE: 

*All stations use a water stage recorder for measurements. 

im 
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APPENDIX D 

OPERATING PROCEDURES 

VERNON PROJECT 
Vernon, Vermont 

FERC - LP NO. 1904 NH/YT 

SPILLWAY GATES AND HYDRAUtIC PANEL OPERATION 

I 

B 

I 

41m 

I I  

I 

I 

I 

The spillw~i crest has been modified with the addition of six (6) tainter 

gates, two .[2) f i f t y - foo t  bays of hydraulic panels, and one (1) trash 

sluice gate.. The Station Operation can now control flows to 85,000 CFS. 

Previous flow control was limited to 30,000 CFS. 

[he tainter gate additions provide better control during periods of ice 

passage and flood flows and maintains a higher operating head, increasing 

Station generation. 

Pre-draw of the reservoir wi l l  be controlled within the same limits of 

the previous procedures. Normal pre-draw is limited to 0.I to 0.2 

feet/hour and in no case wi l l  i t  exceed 0.3 feet/hour. 

The plant operating procedures have been divided into f ive categories, 

with basically two modes of spillway operation including ice and without 

ice. See Figure 2 for the spillway arrangement and numbering sequence. 

TRASH SLUICE 

A trash sluice gate (13'x13') has been placed in the existing log 

sluiceway. Fhls gate wi l l  be the f i r s t  to be opened, i f  sp i l l  is 

required. IL keeps trash or debris from building up against the forebay 

booms and entering the intake area. 

REMOTE OPERArED TAINTER GATES 

Two remotely operated tainter gates (20'x50') located on the east end of 

the spillway (NH side) are recessed lO feet into the former spillway 

a l  
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crest. The sp i l l  capacity of these gates provide additional capacity 

which was lost by the 12 piers added to the spillway crest. These gates 

are used to draw or control the pond elevation. 
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Experience shows with pond ice movement, operation of No. 2 tainter gate 

tends to pull ice In front of the No. 3 and No. 4 flashboard bays. To 

eliminate or minimize potential flashboard damage, No. 5 and No. 4 

lO'x50' tai~ter gates must be opened to pull the ice away from the 

flashboard sections. 

LOCALLY OPerATED TAINTER GATES 

Four talnter gates (10'x50') located in bays No. 8 through No. II must be 

operated from the dam. These gates must be operated to their fu l l  open 

position, never par t ia l ly  open. 

HYDRAULIC PJtNIELS 

Ten hydraulic panels (lO'xlO') located in bays No. 6 and No. 7 can be 

lowered to (:rest elevation or raised to an upright position as needed. 

I t  is intended these panels wi l l  be operated fast. Each panel has a 

retaining brace which holds the panel in an upright position and must be 

uncoupled prior to panel lowering. 

HYDRAULIC FtOOD GAES 

Eight submerged hydraul ic f loodgates (7 'x9 ' )  have been retained and are 

operated in the f u l l  open pos i t ion,  never t h ro t t l ed .  These gates must be 

opened before the ta l lwa te r  reaches e levat ion 196o0 because the ta t lwa te r  

star ts to enter the f loodgate ga l l e ry  and gate operat ion is not 

poss ib le .  See Figure lO fo r  the ra t ing curve of one f loodgate wide open. 

I 
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EMERG£NCY EEENEPJ~TOR 

A 125 kW en~rgency generator has been installed in the powerhouse to 

operate No. l or No. 2 tainter gates and provide a back-up to station 

service. The emergency generator is exercised weekly and load tested 

annually. 
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FIGURE 4 
VERNON STATION 

Storage Above Crest 
Crest of Dam = 212.1NGVD 

Drainage Area = 6266 Sq.Mi. 

kwh reflects head change and assumes operation at best efficiency 

Q 

41B 

I 

I 

lIB 

Elev. Elev. Elev. 
{NGVD) CF.._.~ ki,~ (NGVD) CFSH kwh (NGVD) CF~ kwh 

216.0 101,185 196,880 220.0 218,230 459,200 
212.] 0 0 .I 103,940 202,600 .I 221,295 466,500 

.2 2,420 4,380 .2 I06,735 208,520 .2 224,400 474,000 

.3 4,840 8,760 .3 I09,530 214,440 .3 227,505 481,500 

.4 7,255 13,140 .4 112,330 220,360 .4 230,605 489,000 

.5 9~675 17r520 .5 115e125 226~280 .5 233r710 496~500 

.6 12~095 21~90u .6 117r920 232~20u .6 236r815 504~00u 

.1 14,575 26,50u .7 120,755 238,30u .7 239,955 511,70u 

.8 17,060 31,100 .8 123,595 244,400 .8 243,095 519,400 

.9 19,540 35,700 .9 126,430 250,500 .9 246,230 527,100 

129,270 256,600 
132,105 262,700 
134,980 269,000 
137,860 275,300 
140,735 281,600 
143~615 287,900 
146~490 294r200 
149,405 300,700 
152,320 307,200 
155,240 313,700 

213.0 22,020 40,300 217.0 
.l 24,505 44,900 .l 
.2 27,040 49,680 .2 
.3 29,575 54,460 .3 
.4 32,115 59,240 .4 
.5 34 .650 64,020 .5 
.6 37.185 68~80u .6 
.7 39 .770 73,78u .7 
.8 42..350 78,760 .8 
.9 44..935 83,740 .9 

214.0 47:.515 88,720 218.0 158,]55 320,200 
. l  50 ,100  93,700 .1 161,070 326,700 
.2 52 ,730 98,880 .2 164,025 333,400 
.3 55,355 104,060 .3 166,980 340,I00 
.4 57,.985 109,240 .4 169,935 346,800 
.5 60~610 1141420 .5 172~890 353r500 
.6 63p240 llge60u .6 175r845 360~20U 
.7 65,910 124,94u .7 178,840 367,08u 
.8 68,.580 130,280 .8 181,830 373,960 
.9 71,255 135,620 .9 184,825 380,840 

215.0 73,.925 140,960 219.0 187,815 387,720 
.I 76~595 146,300 .I 190,810 394,600 
.2 79,.310 151,840 .2 193,840 401,680 
.3 B2,025 157,380 .3 196,870 408,760 
.4 84~735 162,920 .4 199,900 415,840 
.5 87r450 168e460 .5 202r930 422~920 
.6 90~165 174r000 .6 205r960 430~00u 
.7 92,.920 179,720 .7 209,025 437,30u 
.8 95:.675 185,440 .8 212,095 444,600 
.9 98,.430 191,160 .9 215,160 451,900 

216.0 

221.0 249,370 534,800 
.l 252,510 542,500 
.2 255,685 550,400 
.3 258,860 558,300 
.4 262,035 566,200 
.5 265r210 574~100 
.6 268~385 582~000 
.7 271,595 590,12u 
.8 274,805 598,240 
.9 278,010 606,360 

222.0 281,220 614,480 
• 1 284,430 622,600 

101~185 196,880 220.0  218,230 459,200 

NEPSCO - CEDepartment 
24 September 1982-DEN 
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FIGURE 7 

OPERATING PROCEDURES 

VERNON PROJECT 
Vernon, Vermont 

FERC - LP NO. 1904 NH/VT 

TRASH SLUICE GATE DISCHARGE CAPACITY (1) 

Discharge Equation (CFS) = 13 [0.4133 (2g) 1/2 H 2/3]  

! 

m 

g 

O 

g 

I 

Reservoir Head on Discharge 
Sluice Gate(2) Capacity 

(Ft) (CFS) 

0.0 0.0 
0.5 15.2 
l.O 43.1 
1.5 79.2 
2.0 122.0 
2.5 170.4 
3.0 224.0 
3.5 282.3 
4.0 344.9 
4.5 411.6 
5.0 482.0 
5.5 556.2 
6.0 633.7 
6.5 714.5 
7.0 798.5 
7.5 885.6 
8.0 975.6 
8.5 1,068.5 
9.0 1,164.2 
9.5 1,262.5 

10.0 1,363.5 
10.5 1,467.0 
l l.O 1,573.0 
11.5 1,681.5 
12.0 1,792.4 
12.5 1,905.5 
13.0 2,021.0 
13.5 2,138.7 
14.0 2,258.6 
14.5 2,380.7 
15.0 2,504.9 

J 

I 

m 

NOTES: 

(1)The sluice gate discharge is created by lowering the gate and passing 
flow over the gate's crest. 

(2)Differen:e in feet between pond elevation and top of gate. 



I 

I 

U 
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,-t 
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OPERATING PROCEDURES 

VERNON PRO3ECT 
VERNON, VERMONT 

FERC - I P NO~ !90_4 NH/VT 

20'X50' TAINTER GATE DISCHARGE CAPACITY ( I )  
(CFS) 

GATE OPDWING IN FF.EI (2) 

0 
OJ 
> 

U 

N 
,-t 

I 
N 

N 

0 

$ 
I 

M 
~u 

- t  

U 

Reser,,otr I I I I I I I I I I 
E le ,aUo.  I ~ I Z I 3 I 4 I S I 6 I 7 I S I 9 I 10 

( N ~ )  I I I I I I I I 1 I 

212.1 775 1,540 2,286 3,030 3,749 
213.1 1,064 2,055 2,985 3,864 4,883 
214.1 1,114 2,156 3,138 4,069 4,955 5,803 6,419 
215.1 1,161 2,253 3,284 4,264 5,200 8,097 6 ,959  7,239 
216.1 1,207 2,345 3,424 4,452 5,435 6,379 7 ,288  8,090 0,090 
217.1 1,252 2,435 3,559 4,633 5,651 6,550 7,605 8,529 8,972 8,972 
218.1 1.295 2,521 3.689 4,806 5,880 6,913 7,911 8.878 9 ,817  9,884 
219.1 1,336 2,605 3,815 4.975 6,091 7,167 8,207 9,217 10,198 10,825 
220.1 1.376 2.686 3,937 5,138 6.295 7,412 8,494 9,545 10,567 11,563 
221.1 1,415 2,764 4,056 5,297 6,494 7,651 8 ,773  9 ,863  I0,925 II,961 
222.1 1,453 2 ,840 4,171 5,451 6 ,687 7,883 9,043 I0,173 11,273 12,348 
223 .I 1,490 2,915 4,283 5,601 6,874 8,108 9.307 10,474 11,612 12,725 
224.1 1,526 2,988 4,393 5,747 7,058 8,328 9,564 10,768 11,943 13,092 
225.1 1,562 3,059 4,499 5,890 7,236 8.543 9,815 11,055 12,266 13,451 

NOTE~: 

(1)Table is preliminary and will be adjusted based on experience. 

(2)Flows for gate openings greater than those indicated equal the last posted flow rate 

I I I I I I I I I I 

I I I I I 
I 11 I lZ I 13 I 14 I 1s 
I I I I I 

10,825 
11,794 
12.790 12,790 
13,399 13,831 13,831 
13,814 14,862 14,862 
14,218 15,323 15,940 
14,613 15,753 16,875 

15,940 
17,035 17,035 

! I 11 11 | ! ! ! 
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10'X50' 

OPERATING PROCEDURES 

VERNON PRO3ECT 
VERNON, VERMONT 

FERC - LP NO. t904 NH/VI" 

TAINTER GATE DISCHARGE CAPACITY (1) 
(CFS) 

Reservoi r i ! 
1 

Elevatl on 1 
(NGVO) i I 

GATE OPENING IN FEET 

I I I I I I 
2 3 4 5 6 7 8 9 

J i i J i J i 
212.1 0 0 0 0 0 0 O 0 0 
213.1 160 160 160 160 160 160 160 160 160 
214.1 467 467 467 467 467 467 467 467 467 
215.1 566 883 883 883 883 883 883 883 883 
216.1 645 1,143 1,400 1,400 1,400 1,400 1 ,400  1 , 4 0 0  1,400 
217.1 715 1,277 1,688 2,009 2,009 2,009 2 ,009  2 , 0 0 9  2.009 
218.1 780 1,399 1,856 2,595 2,717 2,717 2 ,717  2 , 7 1 7  2,717 
219.1 839 1)511 2,010 2,823 3,455 3,467 3 ,467  3 , 4 6 7  3,467 
220.1 895 1,616 2,155 3,036 3,725 4,241 4 ,241  4 , 2 4 1  4,241 
221.1 947 1,715 2,290 3,236 3,979 4,469 5,050 5,050 5,050 
222.1 997 1,783 2,385 3,378 4,160 4,935 5,689 5,950 s,g50 
223.1 1,044 1,898 2,541 3 ,606 4,448 5,284 6,099 6 , 8 5 0  6,850 
224.1 I ,08g 1,984 2,659 3,780 4,668 5,552 6,416 7,260 7,800 
225.1 1,133 2,065 2,770 3,944 4,875 5,807 6 ,717  7,608 8,800 
226.1 1,174 2,143 2,878 4,123 5,078 6,053 7,008 7 , 9 4 5  9,800 

(1)Gate discharge capacity is llmlted by ogee spillway capabilitles 
For gate openings of 10 to 15 feet use 9 foot opening f]ow rate, 
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FIGURE 11 

t 

t 

OPEIL~TING PROCEDURES 

VERNON PROJECT 
Vernon, Vermont 

FERC - LP NO. 1904 NH/VT 

FIJ~SitBOARD MY ROW WITH 8' BOARDS IN-PLACE 

Reservoir 
Elevation 

(NGVD) 
Discharge (CFS) 

42.5 Foot Ba~ 50 Foot Ba~ 

220.1 0 1,000 
220.6 54 62 
Z21.1 142 167 
221.6 265 310 
722.I 400 471 
222.6 559 658 

i 

i l i  

l l J  

i 
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FIGURE 12 

I 

i 

Reservoir 
Elevat ion 

(aGVD) 

OPERATING PROCEDURES 

VERNON PROJECT 
Vernon, Vermont 

FERC - LP NO. 1904 NH/VT 

FLASHBOARD BAY FLOW WIIHOIJT BOARDS 

Discharge (CFS) 
42.5 Foot Ba~ 50 Foot Ba~ 

212.1 0 0 
,, 212.6 49 58 

213.1 136 160 
213.6 208 304 
;;14.1 397 467 

" ;.'14.6 567 667 
;_315.1 751 883 
;.'15.6 963 1,133 

- 716.1  1 ,190 1 ,400 
216.6 1,438 1,692 
?.17.1 1,707 2,008 
;:17.6 1,998 2,350 41 
;'18.1 2,309 2,717 
2]8.6 2,628 3,092 
;:19.1 2,947 3,467 
;.'19.6 3,273 3,850 
;;20 • I 3,606 4,242 
;:20.6 3,946 4,642 

J ;;21.1 4,293 5,050 
;:21.6 4,675 5,500 
;:22. I 5,058 5,950 
222.6 5,440 6,400 

- 223.1 5,823 6,850 
223.6 6,219 7,317 
224.1 6,630 7,800 

i ;!24.6 7,055 8,300 
225.1 7,480 8,800 
225.6 7,863 9,250 
226.1 8,330 9,800 
226.6 8,798 10,350 
227.1 9,265 10,900 
227.6 9,733 11,450 

" 228.1 10,200 12,000 

lib 

g 
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DATE 

.Dam Elev. 

Avq. Disch. CFS 

Avq. Inf. CFS 6 hr. 

Gross Gen. Day 

G~oss Gen. Mo. 

Temp. 8 A.M. 

W@ather 

Precip. Day & Mo. 

Board Elev. 

Gates Ft. 

N~wf~ne Elev. & 

Accidents 

Sickness 

CFS 

Vacations 

Operations 

Activities 
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TAINTER'GATES -- DISCHARGE 
l O X  50 Skimmer Sluice Gates 

NQ 2 N~ 3 N¢x 4 NG 6 NG 6 Gate 
• . i  ~ - 
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D A Y  D A T E  

ulic Panels Fl~Jnl;)ds. Fish . Total Spdl 
I No. 2 B~, 142.6 ~ 8 0  Ladd~ I Hour Pedod Generated To~ Oi=ch. P o n d ~  TOL k~f. 

- -  CF~.H. CF~.H. Ditch. CF~;,H. Check C.F~;.H. C.F~.H. + o¢ - CF~.H. 
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USGen New England, Inc 

May 28,2003 

MiOnael G. Kllne, PE 
Gent~a~ Managje~, Hydro Generatioo 
275 Wilder Dam Rd 
PO Box 1898 
Wad~, '¢T 0 5 ~  
Phone: (802) 291 8108 
Fax : (802) 291-8092 
Mike.KIme@r~.ogc,com 

qlD Mr. John Howard, Station Manager 
Northfield Mountain 
99 Millers Falls Road 
Northfield, MA 01360 

Dear Mr. Howard: 

Re: Connect icut  River  Hydro 
Coordination - Project Nos 1904, 
2485, and 1889 

qlB 

The purlmse of  this letter is to set forth our understanding as to the procedures and measures we, 
USGen New England, Inc. (USGenNE) and Northeast Generating Company (NGC) have agreed to 
implement in order to share certain information and better coordinate our respective hydro operations 
on the Connecticut River. This letter restates the agreements reflected in our earlier letter agreement of  
April 19, 2001 and reflects the suggestions you made in your letter o f  Feb,ruary 13, 2003. If you 
concur with this summary, please sign a copy of  this letter on behalf of  NGC and return a copy to: 

q l l  

g 

John Ragonese 
FERC License Manager 

PG&E National Energy Group 
4 Park Street; Suite 402 

Concord, NH 03301 

We will then have copies of  this letter agreemcnt filed with FERC consistent with Article 304 of  our 
license for the Vernon Project. 

a lp  

f 

. 

. 

. 

. 

We will each day by 10:00 AM starting on April 20, 2001 provide you by fax* at 413 - 
65924~23" (N6rth'field) our estimate of  the total discharge (cfsh) expected the next day 
at our Vernon Project. 

When we receive the hourly dispatch schedule for the next day from the New England 
ISO, we will have the schedule for Vernon faxed* to Northfield. We generally 
receive that report between 4:00 PM and 6:00 PM. 

If any subsequent dispatch schedules are received during the day showing changes in 
the projected hourly flow schedules, the schedule for Vernon will be sent by fax to 
Noahfield. 

We will cooperate with and provide reasonable assistance to you in securing current 
gage readings from the principal USGS stations in the Connecticut River basin. 

\ 

w 

Page 1 of  2 
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We will arrange for the transmission to your control room of  the instantaneous total 
discharge and tailwater elevation data at Vernon. If new equipment is necessary 
within USGenNE facilities, we would expect NGC to compensate us for that one time 
expense. We would not replace and bill you for any equipment necessary for this 
transmission without prior NGC approval. Ongoing equipment upkeep and 
maintenance installed at each facility will be the responsibility of  each respective 
company. NGC will be allowed to continue to maintain the current method of  
monitoring mid maintaining the Vernon tailwater gage as a back-up. 

NGC will take appropriate steps to insure that the flow discharge information we 
provide will not be communicated to individuals involved in marketing operations on 
beha l fo fNGC or any o f  its affiliates. 

We will file copies o f  this executed letter agreement with FERC pursuant to our 
Vernon license and the 1993 Headwater Benefits Agreement. 

In view of  the fact that there has been a change in ownership of  certain o f  the 
hydroelectric projects in the Connecticut River basin, we will enter into separate 
headwater benefit agreements with the new owners, on the same terms and conditions 
as the 1993 Headwater Benefits Agreement, to reflect those ownership changes. Until 
such time as the new agreements have been executed, we will make any necessary 
adjustments to the monthly billing under the existing 1993 Headwater Benefits 
Agreement to reflect those ownership changes. 

This agreement shall be binding on our respective successors and assigns and 
shall continue until terminated by either party giving the other party twelve (12) 
months written notice specifying the date of such termination, such date not to be 
earlier than December 31, 2009. 

* Fax or delivered by other available electronic means if  so requested by Northfield. 

m 
If you agree with the foregoing summary of  our understandings and commitments, please so 

indicate by signing and returning to me a copy of  this letter. 

g 

g 

Page2  of  2 

Very truly yours, 

/4 J- c. 
Michael G. Kline 

General Manager, Hydro Generation 

B 
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VERNON ~/DROELECTRIC STATZON 

BACKrATER AGREEMENT 

eP 

NEW EHGLRND poWER COKPAN'~ 

AND 

NORTEEAGT ~TILZTZES SERVICE COMPANY 

I 1 9 9 3  

J 
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~ E L E C T R I C  STATION BACKWATER ~G~E~.ENT 

Agreement dated as of .., 1993 by and between NEW 
,o ,ER co oration and 

, a Connecticut 
NORTHEAST UTILITIES SI~<.v~L ~v~lt--~i:~-----~ ELECTRIC COMPANY 
corporation, as agent for WESTERN MASsAcnu~=~ (CL&P)- 
(WI~ECO) and THE cONNECTICUT LIGHT AND POWER COMPANY 

WHEREAS, NEP owns and operates the Vernon hydroelectric 
station (L.P. No. 1904) on the Connecticut River; and 

Mountain p u m p e d  storag% hyd[oe~eeu~r22:2~i s hydroelectric station 
ensee t o t  ~ne - z , . , u . ,=~  - - -  z WEMCO iS t~.e~Sc ~-,~ ,~.6,a nn e Connecticut River downstream 

(L.P. No. lu-~;, wu~ ..... 7- -Y ~--. ,,a 
from the Vernon hydroelectric eua=~u~, --- 

WHEREAS, the development of the Northfield Mountain project 
involved removing the flashboards and raising the dam at Turner 
Fall by 5.4 feet which affected the generation output of the Vernon 

station; and 

WHEREAS, NEP is contemplating an expansion of the Vernon 
hydroelectric project to increase its generating capability from 
its current level of approximately 24 MW to approximately 44 MW 

after expansion: and 

WHEREAS, the parties acknowledge that the precise 
determination of the impact of having removed the flashboards and 
raised the dam at Turner Falls is complex and, after reviewing 
several analyses, have agreed that an estimate of nlne-tenths of 

of Vernon's net electric output is a reasonable 
one percent ( . 0 0 9 )  estimate of the impact of lost ~nargy production at the Vernon 
hydroelectric station before and after the contemplated expansion; 

and 

WHEREAS, the parties wish to ensure that all hydroelectric 
stations continue to be operated in a manner to maximize the 
utilization of the hydropower resources; and 

WHEREAS, the parties wish to resolve all issues of lost 
capacity and energy st the Vernon hydroelectric station related to 
removlng the flashboards and raising the dam at Turner Falls; 

NOW, THEREFORE, the parties agree as follows: 

ARTICLE I. E f f e c t l v a  Date and ToER 

nt shall become effective on April 1, 1993 and 
This agreeme .... ~- ,,-~n hydroelectric station 

shall re.i. in effec  th; mutual agreement of 
license expires on Aprll 30, 2uA° or r- 

the parties. 
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ARTICLE II. Definitions 

"Avoid~£~" shall mean the average short term avoided 
energy cost [,,r the month (in cents per kilowatthour), exclusive of 
capacity valu , as filed by NEP's affiliate, Massachusetts Electric 
Company (MECO), in accordance with Massachusetts Department of 
Public Utilities regulations. The average short term avoided 
energy cost for the month shall include weighting of on-peak hours 
and off-peak hours in a week. Currently, the weighting is 38.7% 
on-peak (8 a.m. to 9 p.m. weekdays) and 61.3% off-peak (all other 
hours). NEP may modify these weighting percentages accordingly 
should the definition of on-peak and off-peak hours change in 
MECO's avoided cost filings. 

"Met Electric Output" shall mean the total metered amount of 
electricity (in ki!owatthours) generated by the Vernon station less 
metered kilowatthours consumed for station use. 

"Prime Ra~e" shall mean the prime (or comparable) rate 
announced from time to time as its prime rate by the Bank of 
Boston, which rate may differ from the rate offered to its most 
substantial and credit-worthy customers. 

A. 

B. 

C. 

ARTICLE III. ~F~C~ and sil~inq 

NEP agrees to waive any claim for lost capacity and 
energy occurring prior to April i, 1993 which relates to 
havlng removed the flashboards and raised the dam at 
Turner Falls. 

Commencing April I, 1993, NOSCO shall pay NEP an amount 
equal to nine-tenths of one percent (.009) multiplied by 
the Net Electric output for the month multiplied by the 
Avoided Cost for the month. 

Bills for all amounts due under this ARTICLE III shall ~e 
rendered to NUSCO monthly. All such bills, including 
bills disputed by NUSCO, shall be due and payable by 
NUSCO when rendered. If all or any part of any bill 
shall remain unpaid for more than thlrty (30} days after 
receipt by NUSCO, interest at a rate per annum equal to 
the Prime Rate shall thereafter accrue and be payable to 
NEP on such unpaid amount. 

f 

ARTICLE IV. Cbanued Operatinu Conditions 

The intent of the parties in this A~=ement is to reach a 
reasonable level of payment to NEP for the impact of removing the 
flashboards and raising the dam at Turner Falls, both before and 
after the contemplated expanslon of the Vernon statlon. ~he 
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parties acknowledge that over the term of this Agreement, changes 
other than the expansion of the Vernon station may occur that could 
increase or decrease the backwater levels at the Vernon station. 
In the event that other substantial changes to the operation of the 
Vernon, Northfield Mountain or Turner Falls hydroelectric stations 
occur during the term ~f this Agreement, the parties may mutually 
agree on a modification of the terms of this Agreement. 

ARTICLE V. ~otices 

Any notice, demand or request required or authorized by this 
Agreement to be given by one party to the other party shall be in 
writing. It shall either be personally delivered or mailed, 
postage prepaid, to the representative of said other party 
designated in this ARTICLE. Any such notice, demand or request so 
delivered or mailed shall be deemed to be given when so delivered 

or mailed. 

Notices and other communications by NUSCO to NEP shall be 

addressed to: 

Director, Planning & Power Supply 
New England Power Company 
25 Research Drive 
Westborough, MA 01581 

Notices and other communications by NEP to NUSCO shall be 

addEessed to: 

Vice President, Fossil-Hydro Engineering and Operations 
Northeast Utilities service Company 
P.O. Box 270 
Hartford, Connecticut 06141 

Either party may change its representative by written notice 
to the other. 

~TZCLZ VZ. 

No modification to this Agreement shall be binding on either 
party unless it shall be in writing and signed by bQth parties. 

em 

ARTICLE Vll. 

The failure of either party to insist in any one or more 
instance upon strict performance of any of the provisions o~ this 
Agreement or to take advantage of any o~ its rights under this 
Agreement shall not be construed as a general waiver of any such 
provision or the relinquishment of any such right, but the same 
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respect to the particular instance or instances. 
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ARTICLE VZII. Kequlat~o~ 

This Agreement and all rights, obligations, and performances 
of the parties hereunder, are subject tc all applicable state and 
Federal laws, and to all duly promulgated orders and other duly 
authorized action of governmental authority having jurisdiction. 

ARTICLE IX. InterPretation, pi~pute ~eso~utio~ 

The interpretation and performance of this Agreement shall be 
in accordance with and controlled by the law of The Commonwealth of 
Massachusetts, the state or Federal Courts in which shall have 
exclusive jurisdiction over cases and controversies arislnq 
hereunder. 

Headings are for the convenience of the parties only and shall 
not be construed as a part of this Agreement. 

ARTZCLZ ::. 

If any provision or provisions of thiu Agreement shall be held 
invalid, illegal or unenforceable, the validity, legality and 
enforceability of the remaining provisions shall in no way be 
affected or impaired thereby. 

ARTICLE ZZ. Assic[nme~t 

This Agreement shall bind and inure t3 the bene£it of the 
parties hereto and of their respective successors and assigns. 

ARTICLE XII. Prior Aureement Sunersede~ 

This Agreement constitutes t h e  entire agreement between the 
parties hereto relating to the subject matter hereof and its 
execution supersedes all previous agreements, discussions, 
communications and correspondence with respect to the subject 
matter hereof. 

ARTICLE XIZI. ~=q3~0h~=~E~X_T~ 

This Agreement may be executed in any number of counterparts, 
and each executed counterpart shall have the same force and effect 
as an original instrument. 
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IN WIT'4ESS WHEREOF, the parties have executed this Agreement 

as of the date first above written. 

NEW ENGLAUD POWER COMPANY 

NORTHEAST UTILITIES SERVICE COMPANY 

T i t l e :  I ~ ICE'~ iDgdT 

Q 

em 
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New England Power Service 

Mork E Slade 

- '" 

S ~ _ , .  . . .  

April 6, 1993 

m 

Lois D. Cashell, Secretary 
Federal Energy Regulatory Commission 
825 North Capitol Street, N.E., Room 3110 
Washington, DC 20426 

Dear Secretary Cashell: 

Enclosed for filing are an original and seven copies of a 
:{eadwaters Settlement Agreement be_ing filed pursuant to the 
Commis~on's RegUlations au 18 C.F.R. 11.14. This Agreement 
resolves the issue of compensation for headwater benefits received 
by projects owned by Northeast Utilities (NU) and its subsidiaries 
from projects owned by New England Power Company (|&EP). The 
projects are on the Connecticut River in New Hampshire, Vermont, 
and Massachusetts, and on the Deerfield River in Vermont and 
Massachusetts. The projects involved in this Agreement, their 
ownership, and FERC license numbers are identified on the attached 
map, and Table I. 

The Agreement and its exhibits detail the methodology and 
information to be used in determining the headwater benefits 
received by NU. The beneflt¢ will be determined through use of an 

I I  

I B  

I B  

used  i n  d e t e r m i n i n g  t h e  b e n e £ i t s  p r o v i d e d  t o  NU by  N E P ' s  u p s t r e a m  
l i c e n s e d  f a c i l i t i e s  on t h e  C o n n e c t i c u t  R i v e r .  

Also enclosed is an original and seven cupies of a "Backwater 
Settlement Agreement" also between NU and NE~. This Agreement 
provides compensation to NEP for the reduction in capacity and 
energy produced at NEP's Vernon Station (L.P. No. Z904) which 
r e s u l t e d  f rom t h e  r a i s i n g  o f  t h ~  T u r n e r s  F a l l s  i m p o , n d m e n t  ( L . P .  
No.  1 8 8 9 ) .  T h i s  change  was r e q u i r e d  by  t h e  c o n s t r u c t i o n  o f  t h e  
N o r t h f i e l d  M o u n t a i n  Pumped S t o r a g e  S t a t i o n  ( L . P .  No. 2 4 8 5 ,  owned by  
NU) .  As such ,  t h i s  A g r e e m e n t  c o m p e n s a t e s  NEP f o r  an e n c r o a c h m e n t  
upon  i t s  p r o j e c t  as i t  e x i s t e d  p r i o r  t o  t h e  c o n s t r u c t i o n  o f  t h e  
N o r t h f i e ] d  M o u n t a i n  p r o j e c t .  I I ~ T I ~  

APR 7 
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Lois D. Cashell 
April 6, 1993 
Page 2 

NEP and NU have concluded that precise determination of this 
impact is extremely complex. After reviewing several analyses NEP 

-- and NU have agreed that a simple approximation, mutually agreed to 
by the parties, is the most reasonable solution. The Backwater 
Agreement implements this conclusion and avoids further delay and 
expense associated with attempting to find a mutually acceptable 

" analytic solution. 

From previous Commission decisions, we believe that the 
~I Backwater Agreement is not subject to FERC jurisdiction, and are 

providing it as an informational filing. See n_ge~O__[~., 48 FERC 
61,009, n. I0 (1989). However, if this Agreement is deemed 

jurisdictional then we respectfully request that it be treated as 

I hereby filed. Sincerely, 

l 
! 

I 

7 

7 

i 

I 
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ATTA(~IIMENT 3 

AGENCY CONSUI/I 'ATION DOCUMENTATION 

NItSIIPO Consultation 

VTSHPO Consultati .n 

Draft Memorandum of Agreement Pursuant  t .  36 CFR 800.6(c) 

Summary  of Initial Consultation Meeting on January 25, 2006 

NIIDFS Issued Permit 

401 WQC Application to Nlt l )ES 

1 5  

2/27/2006 
J 
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T ransCanada 
In business to dehver 

US Northeast Hydro Region 
( ,';q(ord 'lydrc~ 0~!,~.o 
4 P~:k Streel. St.i:e 402 
C~)ncord Nh' ( ~ 0 "  .6313 

t e l  603 22", 5528 
f a x  6C~ 225 326C 
web V/%k%%" ', '~l~((t[IO,Jd ~.0' 

Nuvembcr 16. 2005 

James McConaha, SHPO & Director 
New tlampshire Division ofl l is tor ical  Resources 
19 Pillsbury Street 
2nd Floor 
Concord, NH 03301-3571) 

Re: TransCanada Vernon Hydroelectric 
Project; License Amendmenl SIIPO 
Consultation 

Dear Mr. McConaha: 

TransCanada l lydro Northeast Inc. ('"FransCanada"), current owner and licensee for the V'ernon 
Hydroelectric Project, intends to submit an application to the Federal Energy Regulatory 
Commission (FERC) to modit}¢ its current license as amended on June 12. 1992. The 1992 
amendment Order (copy enclosed) was issued by the FERC in response to an applicatmu by the 
New E'ngland Power Company (NEP). The original phm included the replacement of lbur 
existing 2 megawatt turbine,'gcnerator units (Units Nos. 5 through 8) with two 14 megav, att units 
and the replacement of all interior electrical equipment for the turbine/generator units v, ith a 
modern control system and a new control room. Most of this equipment was installed when the 
station '..,'as constructed in 1909. 

In accordance with Section 106 of the National Historic Preservation Act, NEP consulted with the 
New ltampshire and Vermont State Historic Preservation Officers regarding the impacts of the 
proposed project on historic properties (see attached correspondence). The consultation initially 
resulted in a finding "no effect" by the NItSItPO. The VTSHPO, however, found that Vernon 
Station was eligible for listing in the National Register of Historic Places and that the proposed 
modifications would have had an "adverse effect" on historic qualities of the station. As 
mitigation for the impacts, the VTSHPO recommended that a National Register nomination be 
prepared for Vernon Sta'.ion and that the components scheduled for removal be documented 
according to Historic American Engineering Record (HAER) standards. These mitigation 
activities were written into the Order with the requirement that they bc completed befnrc the 
commencement of the pro.iect. 
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The proposed project was put on hold by NEP and ,,,.'as not undertaken by its succcssur, l.lSGcn 
New England Inc.; thus the mitigation activities were never completed. TransCanada, as the 
current owner, wishes to move forward with the upgrade but m a different configuration fi'nm the 
original upgrade (2-14 tnw generators). The new configuration more appropriately matches the 
station hvdrolngy with today ' s  market conditions. Tbe current proposal ,.','ill replace the existing 
tour 2-m~.' units with four units in the same existing bays. The final design is still in progress but 
the ot,tput from these units will be in the 3.2 - 4.5 mw range each  New head gates and trash 
racks wouht be installed tbr each o f  these units. Wc may need draft tube gates as well depending 
on the final turbine anangement ,  but at the least we will build a nc,a set of  stop logs tor 
dewatermg. This area at the downstream base of  the station has been sigmficantly modHicd 
already due to the fish ladders constructed for Atlantic salmon migra tmn 

The new generating units will reqt, irc air cooling that shall require the discharge to bc dm.tcd 
through the do;vnstream wall of  the powcrbousc.  The new concept, using (4) smaller units ",crsus 
the original concept o f  (2) largc units, will require less air flow and so the impact on the cxterior 
la.vade of the building will be less than previously anticipated. Our initial feasibility study' 
indicates that the cross .;ectional area o f  the windows at elevation 214 on thc downstream wall 
will be sufficient to discharge the air needed to cool the new generators. Thcrefore we proposc to 
keep the san're wooden sills and sashes o f  the windows and remove thc glass panes and grids 
Duct work will have to be added up to the window frames, and new louvers wtll be required to 
control the air flow. The location o f  the proposed window modifications can bc discusscd ~',lth 
you or your staff. 

The proposed plans con.uitutc an ahcration to the original application that your office rcvie~.ed. 
l 'herefore.  "fransCanada requests the opportunity tn rcinitiate consultation ;vith your oflice m 
order to devise a mutually' acceptable plan to mitigate the anticipated impacts that reflects current 
and more relevant mitigation approaches. Since the prcparatmn of  National Register nominations 
for properties that are already considered eligiblc for the listing in the National Registcr is no 
hmger a comn'ton element of  mitigation, TransCanada proposes instead to develop a Cuhural 
Resource Management  Plan, similar to those it currently has for the Decrfield River and l-iftccn. 
Mile Falls Projects, that would govern future acti,,ities at the Vernon Project. Also, Vernon 
Station was previously documented accnrdmg to modified ItAER standards as part of the 
Systemwide Documentation o f  tbe Connecticut and Deerficld Rivcr Hydroelectric Projects 
prepared by PAl.  m 1999-2000. TransCanada therefore requests 3,'our concurrence in removing 
the language in the original order that states that the equipment to be removed will be documented 
to IIAER standards in favor of  amending the existing Systcmwide Documentation. 

"rransCanada hopes to schedule a meeting in the near future to discuss these suggested changes in 
its approach toward mitigating the impacts to Vernon Station during tile proposed project. We 
appreciate you attention to this matter and look forward to hearing from you. Please contact me 
at 603-225-5528 to set up a time tor us to meet with you. 

Sincerely, 

I 
J 

John L. Ragonese 
I.ERC License Manager  

! 
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TransCanada 
In husmos~ to dehver  

US Northeast Hydro Region 
Coccod Hydro Of[lie 

Concord  NH 0 3 3 0 1 . 6 ~ / ~  

te l  603225 %2? 
fax  663 27E 3g~,i; 
w e b  .t,,~,;,'v :fro v,v~,!:Jc ( "' 

December 20. 2005 

hmc Lendway, SItPO 
Vermont Di vision for l listoric Preservation 
Nahonal Lilc Building 
Drawer 20 
Montpelier, Vermont 
O5620 0501 

Q 

Ill  

4lb 

Re: T.ransCanada Vernon l |ydroelcctric 
Project; License Amendment SHPO 
Consultation 

I)ear Ms. Lendway: 

"l'ran:,,Catlada Hydro Northeast Inc. ("TransCanada"), current owner and licensee for the Vernon 
Hydroelectric Prelect, intends to subrnit an application to the Federal Energy RegulatoL'., 
Commissmn (FERC) to modify its current hcense as amended on June 12, 1992. "fhe 1992 
amendment Order (copy enclosed) was issued by the FERC in response to an applicatnm b', the 
New England Power Company (NEP). The original plan included the replacement ot IotlL 
existing 2 megawatt turbine/generator units (Units Nos. 5 through 8) with two 14 megawatt um~s 
and the replacement of all interior electrical equipment for the turbine/generator umts with a 
modern control system and a new control room. Most of this equipment was installed when the 
,,ration ','.'as constructed itl 1909. 

In accordance with Section 106 of the National Historic Preservation Act, NEP consulted with the 
New ttampshire and Vermont State Historic Preservation Officers regarding the impacts ol the 
proposed project on historic properties (see attached correspondence). The consultation initiall? 
resulted in a finding "no effect" by the NHSHPO. The VTSHPO, however, lound that Vernoa 
Station was eligible for listing in the National Register of Historic Places and that the proposed 
modifications would have had an "adverse effect" owl historic qualities of the station As 
mitigation for the impacts, tile VTSHPO recommended that a National Register nominatmn be 
prepared fou Vernon Station and that the components scheduled for removal he documented 
according to ttistoric Americalt Engineering Record (HAER) standards. "I'hcse mitlgatbon 

g 
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,~chVUlC,, ,.,,tare ',,.aitten into the Order v, ith the requirement that they be comple ted  before Ihc 
c ( i n l f n e n c e n l e n t  of  the project. 

The proposed project was put on hold by NEP and was not undertaken by its successor, l ;S(;en 
New England Inc.: thus the mitigation activities were never completed "l 'ransCanada a~, lhe 
current ov, ner. wishes to move forward with the upgrade but in a different configuration hom the 
olJglnal upgrade (2-1,1 mw generators) The new configuration more appropriately matchc,, the 
~.tatlon hydrology with today ' s  market conditions. The current proposal will replace the exJ~,mlg 
four 2-my, units with fool units in the same existing bays. The final design is still in progress, but 
the output from these units will be in the 3.2 - 4.5 mw range each. New head gates and trash 
racks would be installed for each of these units. We may need draft tube gates as well depending 
on the final turbine arrangement,  but at the least we will build a new set of stop logs fo, 
dcwatering. "l'h~s area .st the downstream base of the station hax bccn r, ignlflcanll> modlhed 
already due to the fish ladders constructed for Atlantic salmon migra t ion  

"lhe proposed p!ans comaitute an alteration to the original application that your office reviewed 
Therefore. TransCanada  requests the opportunity to reinitiate consultation with your office m 
order to ,,levlse a mutually acceptable plan to mitigate the anticipated impacts that rellects curlent 
and more relevant mitigation approaches. Since the preparation of National Register nmnlnatmn,  
lor p ropcmes  that are already considered eligible for the hstmg m the National Rcg~,,te, i,, m~ 
longer a common element of mitigation, TransCanada proposes instead to de' ,elop a }{i,.loJlc 
Properties Management  Plan, similar to those it currently has for the l)ee~ficld River and [:tttecn 
Mile Falh, Projects, that would govern future activities at the Vernon Project Also, Vernon 
Station was previously documented according to modified t lAER standards as part of the 
Systemwide Documentat ion of the Connecticut and Deerfield River t lydroelectric Projects 
prepared by PAl.. in 1999-2000. TransCanada therefore requests your concurrence ira removing 
the language m the original order that states that the equipment to be rernoved will be documented 
to ltAI:,R standards in favor of amending the existing Systemwide l )ocumenta t ion  

TransCanada has met with the NHSI tPO regarding these proposed changes m tts approach towmd 
mitigating the mlpacts to Vernon Station during the proposed project and hopes to schedule a 
meeting v,.~th )our  office in the near future. We appreciate your attention to this matte~ and look 
torwa:d to hearing h',aTn you Please contact me at 603-225-5528 to set Up a time for us to meet 

wlhh ~'Oll 

g 

Sincerely, 

FF..RC License Manager  
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From: McConaha, James [mailto:James.McConaha@dcr.nh.gov] 
Sent: Fri 1/6/2006 t t :34 AM 
To: Cleveland Kapala 
Cc: Feighner, Edna: Wilson, Linda 
Subject: Vernon Hydroelectric Project MOA 

Cleve, 

Just to let you know that our staff have reviewed the draft MOA for the Proposed Amendment 
to the License of the Vernon Hydroelectric Prelect and find that it meets all our requirements 
and expectations. We appreciate, padicularly, the company's willingness to try to salvage 
the historic generat:ng and electrical equipment. 

Please let us know when the final document is ready for our signature. 

James McConaha, Director 
State Historic Preservation Officer 
N.H. Division of Historical Resources 
19 Pillsbury Street, 2rid Floor 
Concord, NH 03301-3570 
603-271-6435 
iames.mcconaha @ dcr.nh.~lOE 

I I I  

I 
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From: Pceblcs, Giovanna [Giovanna.Pcebles@state.vt.us] 
Sent: Tuesday. I:ebruary 07, 2(X)6 5:21 PM 
To: John Ragoncse 
Co: Pccbles, Giovanna 
Subject: Comments cn Vernon MOA 
Dear John. 
The Division for Historic Preservation (DHP) has reviewcd the MOA submitted by 
Transcanada for VTSI t1'O review. We arc not able to concur with the MOA as currently 
drafted. We also need to better understand the proposed prc, ject so v,'c can most 
mcaningfully participate in this consultation process, cspeciall:,' m light of Transcanada's 
intent to draft an llistoric Properties Management Plan and conduct archeological 
investigations as part of this MOA. 
We ofli~r the following preliminary comments: 
1) The DI IP would like a more detailed description of all the proposed project 
modifications, thai is. 
(a) what's bcing replaced, changed, etc., with 
(b) a cross-reference to the documentation photos and 
(c) reformation v. hether or not that particular component of the station is historic. Perhaps 
a table would be an appropriate format for presenting this information. This table would 
be a useful attachment to the MOA. 

2) The DIIP v,,ould like a copy of any available proposed project plans, drawings, etc. It 
would be helpful if you could mail those up as soon as convenient. 

3) Paragraph 7 of the MOA states that Transcanada "has explored alternatives...." Could 
you please send us an)' copies of such alternative assess|nents. 

4) Wc would like a copy of the draft license amendment at ),our earliest convenience so 
we have the full context for this MOA. 

5) 36 C.t:.R. 8(X) requires considerahle public consultation m the Section 106 process. 
Have you had a chan~.e to seek any public input to the proposed changes at the station 
attd the proposed rnitigation? Perhaps a public meeting advertized in both states would be 

useful in obtaining public comments. 

6) As you know, the Vernon project area, near the falls of the river, is 
highly archeologically sensitive for pre-contact and contact period Native American sites. 
We would like more information about 
(a) the proposed conslruction methods for this specific undertaking and how this work 
may impact as yet undiscovered sites, and 
(b) Transcanada's proposal for identifying/evaluating/treating archcological resources 
prior to construction. We think this aspect of the archeology should be specifically 

addressed in the MOA 

7) The MOA does no. mention a project implementation schedule, or how the project 
implementatiml coordinates with the HPMP schedule and archeological investigation 

i 



Jnofflclal FERC-Generated PDF of 20060302-0126 Received by FERC OSEC 03/01/2006 in Docket#: P-1904-000 

schedule. It would bc uscful to include a Table ',vlth m c s t  r a cd schedule" a~, an 
attachment to the MOA. 

8) Wc like the idea of getting a jumpstart  on the Vernon relicensing by preparing an 
HPMP and complet ing archeological investigations. Ilowevcr,  we would like to see more 
details in both sections "B" and "C" of the MOA. 
(a) Re Section B: For example,  it would he helpful if the MOA included details about the 
process for arriving at a an t lPMP, given that there are 2 states involved. 
(b) Re Sectiotl C: Given that the prqject extends for 27 miles up river and for unkm~',,.'lt 
(to us) extent downriver,  it would bc usethl if the MOA set t'orth more details about the 
process for conducting the archeological investigations, who will conduct, and some 
scheduling information about when the archcological studies would commence, etc. Ft~r 
example,  if preparation of the III:'MP does not start until the archeological in',,estigatl(ms 
are completed,  how do the 2 SHPOs get involved in the archeological conversation (in 
discussing the parameters of the studies? in reviewing scopes of work'? etc.). Will  there 
be comprehensive archeological investigations of the 27 miles before the HPMP? How 
does "l'ranscanada's ar~:hcology consultants treat invest:gations along the river on private 
land'? More details would bc good. 

Many thanks for the opportunity to provide you with our comments. I'm around all week 
if you want to discuss via phone. We will work with you to the greatest extent possible to 
help you include the signed MOA with the license amendment application.. 
With best regards, 
Giovanna 

l l l  

From: John Ragonese [mailto:john_ragonese@transcanada.com] 
Sent: Monday, February 06, 2006 1:03 PM 
To t Peebles, Giovanna 
Subject: Any comments on the MOA? 

Looking for specific comments or some sense that the MOA will work. Would like to include a 
signed copy in the amendment application. 

John L. Ragonese, FERC License Manager 
TransCanada; Northeast Hydro Region 
4 Park Street; Concord NH 03301 
603.225.5528; FAX 603.225.3260 
CELL: 603.498.2851 ( best phone, vo,co, text or pager contact) 

Email: iohn raqonese@transcanada.corn 

I 
This electronic message and any attached documents arc intended only for the named 
addressee(s). This communicat ion from TransCanada may contain information that is 
privileged, confidential or otherwise protected from disclosure and it must not be 
disclosed, copied, forwarded or distributed without authorization. If you have received 
this message in error, please notify the sender immedkttely and delete the original 

message. Thank you. 

r i l l  
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TransCanada 
In business to deliver 

February 28, 2006 

US Northeast Hydro Region 
Concord Hycro Offi.'e 
4 P~rk St:eeL Su,:e 4,32 
Ccrco'c i~;~ ,33301.6373 

James McConaha, SHPO & Director 
New Hampshire Division of Historical Resources 
19 Pillsbury Street 
2nd Floor 
Concord, NH 03301-3570 

tel 603~5 5528 
lax 603 225 3260 
web www :ranscanaoa corn 

Re: TransCanada Hydro Northeast Inc.; Vernon Project. 
Final Draft of MOA for review and approval 

Dear Jim: 

Based upon comments received by email from the VT Division for Historic Preservation 
(VDttP) dated 2-7-06 and our recent consultation discussion with the VDHP at their office on 2- 
13-06, we have made a number of revisions and additions to the draft MOA previously approved 
by the NH Division of Historic Resources (NHDHR) by email correspondence on 1-6-06. 

The changes fall into the categories of additional specifics including a table of changes 
accompanied by photo and drawing references and the additional video recording (recordation) 
the dismanthng and possible operation (simulated) of the units and auxiliary cquipment we are 
proposing to remove, alter or replace. The video would then be compiled into a 30+ minute 
record of these units and how they were operated. Please refer to the draft MOA tbr more 
specific changes. 

We trust that the draft MOA addresses the concern,; expressed by the VTDHP and 
continucstomcet with the approval of theNHDHR. If you would respond byemailthatthc 
docunlent is ready for signature, we can then forward your responses to the FERC as a 
supplemcnt to our application which is cxpected to be filed on Tuesday February 28, 2006. 

Please contact John Ragonese at 603-498-2851 or john_ragonese ~transcanada.com if you 
have any questions regarding this filing. 

Sincerely, 

John R%,orl~ese 
FERC License Manager 
TransCanada Hydro Northeast. Inc. 

Enclosures 
co: Vermont Division for Historic Preservation 
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February 28, 2006 

Jane Lendway, SHPO 
Vermont Division for Historic Preservation 
National Life Building; Drawer 20 
Montpelier, Vermont 05620-0501 

TransCanada 
In business to deliver 

US Northeast Hydro Region 
Concord hydro Office 
4 Park St'eeL 5u,!e ~02 
Con~ard N~{ 03301.6313 

tel 632~25. 5528 
fax 633 2?5 ~.762 
web ~,~'~ t:anscanaaa zcn; 

Re: TransCanada Hydro Northeast Inc.; Vernon Project, 
Final Draft of MOA for review and approval 

Dear Jane: 

Based upon comments received by email from the VT Division for Historic Preservation 
(VDHP) dated 2-7-06 amt our recent consultation discussion with the VDHP at their office on 2- 
13-06, we have made a number of revisions and additions to the draft MOA previously approved 
by the NH Division of Historic Resources (NHDHR) by email correspondence on I-6-06. 

The changes fall into the categories of additional specifics including a table of changes 
accompanied by photo and drawing references and the additional video recording (rccordation) 
the dismantling and possible operation (simulated) of the units and auxiliary equipment wc are 
proposing to remove, alter or replace. The video would then be compiled into a 30+ minute 
record of these units and how they were operated. Please refer to the draft MOA for more 
specific changes. 

We trust chat the draft MOA addresses the concerns expressed by the VTDIIP and 
continues to meet with the approval of the NHDHR. If you would respond by email that the 
document is ready for signature, we can then forward your responses to the FERC as a 
supplement to our application which is expected to be filed on Tuesday February 28, 2006. 

Please contact John Ragonese at 603-498-2851 or.iohn_ragonese@transcanada.com it you 
have any questions regarding this filing. 

Sincerely, 

John Ragonese 
FERC License Manager 
TransCanada t lydro Northeast. Inc. 

Enclosures 
cc: Ne,,'~ Hampshire Di'~ision of Itistorical Resources 

I 
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\VIIERt.{AS, Tran';Canuda H)d ro  Northeast. Inc. (mrun';Canadu), l i tcnsec tot the Vernon 
l l>drocleclr lc  Project O'ERC lhojcct 1904) is prop¢isint,, to rcphlcc and t l l )g ladc t,0nt'ration '¢, ithil l 
Iho pt~,,vt..rhou'4c by ie i l l o t ing  lo i i r  (4) "~ liiclzat~.all (11"1'*~.) ?t!llc'lcllirip tlfUt ~, l i l l l l l  ~, < ~l, \; hi,.h ;ilV 
original but out-of-~,crvice, and Iephicil~l.' Ihcni V, ilh four t4i  •1 0 i l )~ niill-.. Cllld. 

\~, Hi:RI',A. , tilt" proposed plOiCci ~ i l l  rctluitv ancillary ni ~diflCatlOli-. ,l'- ",p,.'c iI•ird il l .;\lt~lchfllrnl 

A to this M ( ) A ;  and. 

\V I IEREAS,  the project requires the re~isi/in t~f ;lit apprt:xed Ailicrtcltilt ' l l l uJ the l.icensc ~,t the 
Vorut )n  H)dl~lcleL'tr ic" Project  glanlc(.] b> Ihc' Fcdoral  P.III.'I{~) l+4cgul;llor} (.'Ol]][lll%,,ion ti'l';14("l Io 
\tic' l'Xlcw l -ng land Po'.vcr (."Olllp~lll} (prt?dc'ce-,',or o~,t-nt'l! in I<)l)] cintl ~ h l c h  <l t i thoi i icd tlic 
i i l , , talhl l lOn o f  I ~ o  larEt'r 14-i'ti~; gcne la to l  unit-, in place <,t four  t ' \ lkt l l ' l~ iul iv- i U l l i l k  c,-<gL , ind  

WHH<I{A:':,, the I 'H4C hu~ determined Ihui the cnrrt!ut pr,q~<~c'd undcrlakin,u ~̀ r ill Ilcl~ t + ~lU cl tt+tl 
tll)~r'~ tllc Ver l l on  I l vd ioe lec l r l c  l ' owerhouse,  a pltlrscrl ) Ihal ha'; t~ct.'ii cx~i l l i ; i lvd a-> ch<_,iblc Ioi  

Ror.i~,ici i lh , , lo r lc  l'hl¢c~,; and, 

\\"IIEF.{']AS, the F E R t ,  has consuhcd wi th the New H;impshirc anti Vt,rUlOlit State l lisi<~ric 
I>lt!SC.l\alloli ( ) f f iccrs (.<-;l.lP¢)s) pursuant to 30 CFR Part ~00. ic~uhil i t lns irriph:l i lcnllng ~v~.tion 
106 ot the * ; i l io l ia ]  lli~.toric Preservation Act o f  1966, ~is clnlt'ndcd [If~ 1;% [." l>alt -i'7(Jltl]: ,intl. 

' ,VIIERL,;A~, Tra l i ' ; ( !anada has par l ic ipa l t 'd  in tht + cou,;t l l t ; i t lon anti lira> I~ctrn i t i \ l l c t l  (,~ I,<. a 
~i'z.ncit" b t~ Iht" !k |onio i~ indum o f  Agre0n lcn l  ( M ( ) i \ l ;  and, 

\\illil.>,AS. I ransf.hn~l.la has explored allt~rnati'~t's that sock t~, a'*~fid ~u mlnimi.,'t' tqtcct,, t,n the 
hi',torlc qualit ies o f  the \"crnon Powerhouse, and; 

WIIERAS, th ~ prop,ascd proJect is tile preferred alteNlati'.e I~::c;lu~.e it mCcls the ,q~t'r~ttunal ~,~1". 
for the Prelect and is less invasive and will have fewer impacts on the hlstt~tic quahncs of the 
Vernon l.'owerhc, use th:in the original project appro';ed under the 1992 .,\mendnleid. and. 

\VItI!REAS, tile FERC and SHPOs agree that the mitigati~m lor the project's effects named m the 
I~.192 Amendment  to the IAcense of the Vernon Hydroelectric Projet:l is otf ldaled azlll thai :~ mo~c 
current and meaningful program of initigation that incorporatcs present standard:, for historic 

prt~pcl'ties nmnagemem is desirable; 

NOW. THEREFORE,  the FERC, SHPOs and TransCanada agree that the proposed proiect ,.,. dl 
be implemented in accordance with the following stipuh:itions in order t¢~ t;lkc int~ accotlnt ltlt' 
effect of tile undertaking on historic properties. 

I 
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The I"H~.( ' w i l l  ei'lSlllC that the b~llo\~ing illl.'astlle!, til~ c:arried ~ltll In c l ln. i lhatiOll  \',llh t lw 
SIII '()~: 

A. l , l l ( ) ' ro ( ; l , t . . ' t l l l (  I R i C t M I : ; N T A r l O N  OF Til l.; VEI,tN(iN I'()V', I ,RII() I .SI."  

Photographic dtlc:llllielltati()ll t)f tile affected aleil.; of  tile Vcll lOll  [Jowt'rhC~ll~e ~ i]l hc 
completed by a qualifiecl archileclural hisloN~in ill aCColdallce ~ l lh  tile Stalidards and 
regilhil it l l lS outl ined in Ihe Secrt!lary o f  Ihe Inlvl i( ]r 's Stal l lhi ld. cind (.hiidehlles l{>l 
Archaeology and l l is lo l lC Piesel \a l ion 1.1~ I 'R 19() (19k'~i] 

~t Phott)gl'aphlc dl)Cll l l lell lalion \ \ i l l  coliMsl e l  l.'cl~lddllOll ~t Ihc aftccle(I ,ire,is tl! (tic' 
Po\~,crholl~t • defined in Al[achl l lel i l  A Ihal art" lll)l adeqtlltlcI} cll,.eled 111 Ilia" 
S~,sleni\~ith_. Dt)Clll l lcnlali l) l l  (it H)'dr0eleclric I;acihlies on lhe ]) t 'ei f ield alld 
Col lnecl lc l i l  }7.i\ers prepared I)~ The Public Archaeolog) LM~oralcll), hie lit ]()90 
]~()(X) Vie~,s wi l l  inehide the exist ing ~;uneralors, elecll lcal eqtllpllieNt, clane, and 
Wllidm~s Ihaf ~ l l l  be ie l i i0 \ed ;is parl of  lhe projecl  The i~h~l%<_'raphs wi l l  he lakeil 
\~iih bhick-al id-~hi le,  hlrgc forina114-x-5 inc'il] nc.<!all~e f i ln l  "[hc phot<L<_'lciphs ~ l l l  
bc ke,,ed I)y l l l l l l lbt ' l  Ill ~1 st, etch phill Ih;il . l lo~s lhc * ie~ \;llllil<-!c [)OilllS and all 
in \e l i to r \  lhat p lo \ ides a descrl l l l lon e l  Ihe \ ic:~ s 

h Supph'lnel:tal dOcUlllenlallt)ll w i l l  uonsist ~)1 pll(itoglaph~ Cllld/()l photocopies ,~i 
hislOilcal it, hillS and/or specifications lhcil sllt~,, affected equipincnl, i [  such illt- f(~und 
to exi~l in the archives lliciinl;lillt!d I)) Tl'ansOa:lada 

2 Tlal is( 'anada wi l l  ensure thai lilt: phologrl iphic dot t i invnlal ion is coulph:lcd, lind accepted 
by lilt: SHP()~ befole COllililelicill{,, aiiy demtl l i l i t) i l  or ct~nMitlclloll l ic i t \ t i les 1Ol (lit" 
patiect. () l ie I I )  o i ig inal  a lch i \a l .q t la l l ly  sel o f  the doculllellLil iOll, i i icit i thi i7 black-alhl- 
~ l i i le  pholographlc COllLlt.t i)rlnls, hugt: fOlll lal iic~,all\eS, and Mipl)iemelllal Ili,ll(!ll;il~. 
w i l l  be for~arded t<l each S i l l ' ( )  lot clpptndin 7 1o Ihc exiqin!. ' 5;.\Meln~idc 
[)t)cllllGUlllallt~h p;ic ka{{e~ ii l l f i le dl Ihe qlih: i i l thl~es ill IIIc It 'siwclivc slalcs ()tic i l l  
addit ional set \~ill i mch l \a l  hlack and ~] i i le t)holo,2raphs wi l l  be hn ~lardcd Io lilt ' Bl,J,~k. 
Memor ia l  I.Ibrar~ in I~ltllllt'bOlO, Vc'rlllOll{ Ior appelldlng. Io il~ cop)  o f  tile ~)Mt, iliWldC 
lJoctll l lelitaliOll Package i l ichit l i l l l l  Ihe Vclnoi1 t l>droeh:clr ic Projccl. () i lv I I i cop) ~d" the 
original S),stemwide DocuincnIal ion Package for tilt' Verl loi l  Hydloelectlic l'roiccl ~i t i l  
the appended doculllenlallon photographs will be prepared for transrllllla] Io illl 
appropriale rep~sitor> m l linsdale, New llanlpshire as idenlified by the NIISI{t'() In 
order lo meet Ihe IeqtlirCillelllS; for pCllllanCl'lCe alld qualil), the Ol'l~.lll{ll d(lCl.llllcIIl~llhlll 
nets '*ill be prepared as follows: 

a. Large fornial photographic negatives and contact prints will be processed tlSllll! 
archival-quality materials. Negatives will be double-washed to ensure the removal el 
all developing solutions and photography will be printed oil tiber-based archivally 
stable paper. All photographs will be identified on tile back in pencil, with no affixed 
labels. The photographs and negalixes will be unnl0unled, but sleeved in archixal- 
qualil) buflered envelopes labeled in pencil wiih the appl0l)llate pholo iiilmbel 

b Supplemental paper materials, including the hp, entory to Pht,mgraphs. l-"hott~graph 
Ke', and tin'. photocopied niateriais ~,ill I~." printed on +llkalinv bulf~rcd papcl ~ iih ;it 
leasl 25 pc cent Iil~ ct)lllelll 
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B. l)|(;lT.rX.l, %'II)EO |)()CUMI,~NTA'I'ION ()I" EQIIIPMI.~NT I,tI.~M()X'.Xl, 

l ) i g m d  v ideo  dt,~.unlcnlalion ,.,.ill Ix. + ctmduLt,.!d at t,e) stage-, o l  the DOlCCt it+ rot. o ld  the 
rctn,F, al o f  the t+ll,.!ltlal t:qUlpltlCll[ +Utd the iiIMalLitltul ol ne\~ cquiplnCllt  ] 'he  s+~dc,, ,.'. fll 
bc compi l ed  using! a hLeh.quahty dL-utal \ 'hlctl ic~ordm.'.: +.h+x ~t.e V. lth the Cap,thrift.\ ~>t 
shako|ins ,. lilt.:{] at Intllliplc local lengths "lhc x ideo 'a ill capturt + the lult¢~ Ill R kC} C~-ClttS 

a () ' ,eral l  dt)Ctllllentatlon of tilt: intelior alltJ e+'+.telHn t,l tile pt+~Aclht}use, lllcltl,.|iIl~ but 
not linuted to, it:., setting, general af~pear;ulce, lot:atlOn of kc~ COlllponenl', atld 

features  m |e la t ion  It+ one ;mother; 

h At least ()lit" o f  the Oligll~al UUlI% III actual ut "qlllltlatud i)pclatlOll tt~ the cxtcllt  
pt+s',ibkL bvhne its lelllo~al shOV, lll}~ the ',tel+, and [)I~kCN'~.CN in~ul~ed m xGIItlIIL'. 

I'UllIIIIl~.! ~IIld shuttin g tl~>+~ll the geilelat(+r 

t/ Prt+palatc+r ", ,.; ot k iuxolved in the setup and sta+:gng her the tumoxal of the generators, 
illchldmg, }lul not linuted to, the illstallatloll of temporary cofter dams. set up of 
constrtlctioll inachiller), di%ct+llncClill~ ol CqUlplllt.:llt, atld lllstallatltln ~l o,.rthcad 

cralle; 

d ['t.elllO ~.~II ol gt'lletatol+S atld associated ht:.toliCill Ct.lUlf~lllCUl, lu~.hldlU~ the lltlllt~ ;Itltl 
Ii'ansportm,e tel equipmeut from thmt existing locamms and the ict.(+l,latton ~I unlquc 

l~,+:itutes ol the equipn+cnt lhal '+',ere roll ~. isible ",vhih, m pla~c 

c [hcparatt~ly work m'.,ol,,ed iii aher ing lilt: eXlStillg generator  pits for the acceptallCC (+t 

the lie% ~. t.+qt Iplllen[ 

d. ]ns la l la t lon  o |  ucw .gellClators. i i ic luding the II'l',t'l'tl(/II ol the e(.]tllpltlClll atld lt,tHa,ac 

sho~ ~, ins  t hr..ill in operatlClll 

] 'he  iit~. +, '~ldco I,iotagc ~kil] bc edi ted to p loduce  a .++O hl 3,5 IlllllUtC prc~.CtltiltlOll thnl 
di)CUiliCiit-, the int+>t Sl+.,nifl~ant asp<:cts t+l tilt + CqlllpUlgllt teplacclnel l t  prtlicdt }: i \c  !51 
C¢lplt:'~ 01" [he \ ideo Ill l)\l) i'ornlal ',~III he supphcd to each of the NII]>()s ~ithm t~chc 

( ]2)  lllOtlth% ~+l tile templet|on o[ the plOlc('l l(li  lUClUSiOll ill the Iu-.[.~c, tlVC st~ltc ;ll~. hikes 

[llld dC%lglldtcd local l'Cl)OSltOrlC++ 

(7. III,qTORIC I'R(.)I'I':I~,TII':S MANA(.;EI~IENT PI,AN 

"l ran,,(hr~ada wdl pzepare a Historic l>ruperties Management Pl;in (HI'MPJ m accordance 
• ~',ith the Guide,'in¢'~ f l , r  the Development ~q" Historic Propertie~ MunuA, ement Plans lot 
I:t?I?C IlvdroeL'ctric Projrct.~ issued by the FERC and Advisory Couuci[ on Hi',toric 
Preservation (ACHP) on May 20. 2@)2 (et~ective January 11, 2001) The HPMP ~ill 
govern future actio.s as tile',' relate to historic properties, incltuhng sumdmg structures 
and archaeological sites, within the boundaries of Ihe Vernon Hydroclectric ProJect. The 
IIPM!:' will identify the nature and significance of historic properties ,Mthm the Project 
boluldal iCs that may be affected by ProJect illiiliitenaMce and operation, proDo'~ed 
impro~enlents Io the Project facilities, aud public access. The IIPMP will identif> goals 
fol tile prcsel\'ati~m 0f historic pr0perUes: establish gtndelincs for rot|line tllalntell~UtCC 
alld opera t lou;  and establ ish  procedtlre~, for consl l l t i l lg  \~,ith the S l IP( ) s .  "Irlbal Hist~rl~ 
Prcselvat lOtl  ()t'flCelS ( 'I 'HP()). hldian tribes, hlsl(ltic presel , ,a thnl  cxpc l l , ,  alld Ihc 

I I  
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mtc tcs t cd  pubhc  c , .mccfnin~ el f0uls on historic pmpcr tk+: ,  l h c  H I ' M P  '.'. dl idcntll> the' 
l'C~,poll'~ihlc "]'rtttlsCarlad,l o f h c c r  Ill chdl'gt-' t i t  t.'XCC'ltillg the I'~1,111 autJ est~d~llsh F'rt)~.~.+duw , 
Ior I iaill i l lg [)last opcidtof%, lllilln [Chillier! srtd'l', +lnd ethel e [lllllo ~. t.'c'- Ill !l', 
mwlc i+ncntml(m T h e  I tP.MP v. lll hc IIIt¢~Hdlt'd \ ',lth cxi',tm,!_' llhtllitgCItlCIIt p h m "  .1", 

~ippfoprlatc 

A deta i led (~ttthnc e l  the f, l opused  content  t}t the I IPMI '  ,.'. ill be , :uhnuttcd tor le'. icv. and 
appro ' ,a l  o f  the F E R C  and S } I P O s  v, i thm three 131 montl~s of  the i s suance  e l  tile i c \  t~,cd 
l.i,gell..ic Amen : t rue s t  A draf t  I l P M P  ,.,.ill be stflmlittcd to the Fl iRt"  ar, d SHP() ' ,  for 
rc,.new \vittlitl t~c l , . c  (12)  month'+. ,+\u', appro ' .cd  fm:d H P M P  v. lll I',e in pkx~_c v. llhul 
el l2hrccn ( l ~ )  month+, ,,)f the ixSu~lncc ()1 the tcvi, ,cd ,.\llicndt'd l.lceiP.c 

i 

I 

I 

I).  A R ( ' I I A I ' : t ) I + O ( I I C A I .  I N V E S ' I ' I ( ; A T I O N S  

In l+~tcparatmr, for con'q 'deting the I I P M P .  "l'rart,,Calmda '.;'ill lure a qua l i f ied  avcl'mcolo.,_'l,,t 
tt) t.'tllldtb:.[ in\csI.i,,2'atK+tlS to identit ' ,  klIO\kll ~ l fdhdeologicd]  sit,.'>, and HIt.+d'+ V. I thl l l  tilt + 
Vernoi1 H ) d m c l e c t r i c  PIoic¢t  [)Ollltdalies thai have  a ]ikcllht)od of  u'tmLnnllI,!2' 
mch~wolo~,.iczd deposi t s ,  l ' hc  Ill\eNtlg[ltlt)II~, '.',ill I',c t ;tlllCk] tll.lt Ill :lCCOld:lllCC v,~th the 
gu ide l ines  anti nlelhc~doh~) for a s s c s s m e n t - l e \ ¢ l  ;truh:leulo~lual n t u \ c ) s  cst:d:,h-.hcd b\ 
the ~q}lP(),, ii1 tile st:tles ill v. hich the kinds +llC hl<iltc(t Tile lc',ult,, t,t thcst '  Ill\  C'ql,'..'tltl+lll', 
\~.il[ [)C ilICtH[+JorHtcd into the IlI'P',lt" and u>'cd to cM~iblish pto¢cdulc- ,  th:tt must  bc 
f¢fllo,.,.ed ,.\ her, Pfojc,:t opcra t ions ,  toliMttlCIiOn, t f  o lhcr  tlcti', lilts, h a \ c  the f, OtClllllt] tt, 
diMillll kno\~.ll a rchacoh)g ica l  SltC>' e l  illCtl ~, [hilt lilt.' itlelltiflcd ~ls >'cn~.lti\c lof  COlltilllllll~_' 

archa¢olo,~ica] deposits+ 

All ar¢;h+leolo,rjcal m,,c,;tigatlof,~, '+\ill hc t a l l i e d  out by q u a h l i c d  mch,tcolo!.,ists v, lth 
e x p e r i e n c e  ill conduc t ing  pfo jec t s  m the  ("onlIcCtiCll t  F,i\t+r Vallc ' ,  ;tml '.,.he lilt+el lhc  
standaf(.l~: ;lilt] I'Cgkll~llit)llK o u t ] h l c d  ill Ihe  St2t'l'Ctdr} o f  the  I r l te l l t l r"-  Sl~lllt]dltJ'~ filial 
( ;uidelinc-;  h)r Archaeolo,'e> ;rod }listoflc Pie>.ervation [4g FR 190 t lON~l] [ h e  
IN~ cntl,'d~flhuls ",ill  be t_otllplclt'd (hll'ill,!2' tilt" ,-tlllll'tICf of  20(}{h TIle SLIP( )', v, dl be :tfh,rd~'d 
Ihc Ol)pOltUlli[ } tO r¢\it.';~, Hlld COIIIIIR'III tin tilt' pwf ,  oscd ~,cof, c t,l ',,.olk h+l tll~." 
III%C%[I~.{H[IOlI-. [)CIOI'C the3 t LIIIIIIICIICC I)rall  L. opic,, t+t the I'CSIIIILll}! iItchdcolo~!it.+t[ I'CF,{>II', 
v. lll bc Stll'HllittCd It) tilt + reslmCtl'*¢ SII}>()~ , h\  ] ) e c e m b c l  ], ~.~()()() ioi iC\lCV, ~tlhl 
COlllllICnl I-real I¢I'~OI'IS ',~-'tll illCtlfpOl',tIC ttI'~I'q'(If~l'i~ttt + COlIIIIIClltS arid ~ l l l  bc Slll)llllllCt.l ~l[ 
tile sanlc  tune the final I l P M P  is s u b n u t t c d  

3 A schedu le  for conq'J lct ing any  addi t ional  investigations, prt~tection mea,,ur~'s. 
l l loni tof ing.  Of public in terpre ta t ion of  ,irch:te(~logical s i tes  ident i f ied  Lis ~1 rc,,uh e l  lilt" 
a>,scssmerlt sul,'c>s v, ill be inc luded m the I I P M P .  

I 

411 

i 

E. S A I + V A G E  O F  I I I S ' r O R I ( ' +  G E N E R A T I N G  A N I )  E L E C T R I C A l +  E Q U I I ' M E N T  

" f r a n s C a n a d a  ,.','ill m a k e  an el'f..m to ident i fy m u s e u m s ,  his tor ical  ~ocletics. cducmlona l  
faci l i t ies ,  indu.,trial h is tory  o rgan iza t ions ,  or  o ther  m s m u t i o n ' ,  ' , ,\dlm~ and  c;q>:d~lu ol 
d i s p l a y i n g  and in te rpre t ing  tile hb;toric va lues  of  tile gene ra t i ng  and electric;l] equq~mcnl 
rcltR)'.cd f r o m  tilt: Vt2lnon Powefho l l s¢  A list o f  these  ofgani .4at ious ",.~.t]l bc CilCU]}t(l'd I~> 
|tlC SIIP(')~ t(ll fC\'iC",\ ~tnd sugg~;tiOltS for other DotClltHlIly ItltCfCslcd tlts[i[Ll[H~n>' All 
of l~illliZ3llt)n% ,)11 [hc timll li',t \ ;d l  bc COllldt. tc,J I+1", iIidH The  k' t tcr ',,.ill Inc]lh]C ~l 
dc~,~-liptK)ll o f  Ihc CqLIi['HIICIII. tillICt+ll'lIc fof  its ~l\'il'l+d'~iht), and [+lt),. i,,iOll-, Iol tht' tldll',t'uI 

4 

I 
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41 

I". I)I,",;I'I.'TI'~ R E S ( ) I , U T I ( ) N  

I Should  t 'illlcr S t f P ( )  ObleCt wi th in  thirt', I~O) day,. to any act ions  i+,mpt,scd ,+r, a r rmd out 
purnuant  to this ~lgrt:,.'meilt. tile F E R C  shall c(.,n:-.ult v ,dh tile 5~IIP() to tt.,-.ol,.c lhc 
ob lcc t lo r l  If  tile ] : I -R( '  ¢ te termincs  that the oh jec tmn  cannot  be rcsoh:ed ,  tile F}.']<R" shall 
forv,+ard all docul l lcntatJon rel,.;vatlt to the d ispute  to lilt: ACI I}"  V','ithm [hirl\  ('~()J d;i.'+s 
af ter  the receipt  of  all perlillcnt tlOCtltl]¢ntatltln, the : \ ( ' H I '  ,.viii c l t h c l  

;I pr++\tdc tl 'e I ' E R C  v, ith lec:omlnendatioul., ,.vluch tilt.+.,+ :'.ill tal.r into ac,+,,unl HI 
r each ing  a final d c , ' N o n  regarchng lilt_' disput,. +. ot 

not i fy  tile Iq:+RC that it '.,vdl ,.:cmm~ent pursuant  to 36 C F R  ,"+()(I t'>(b), und proctx+d tu 
comtllt+lll A n \  iccoiillt+~endations oF COITItllt'nl p io , . idcd I)', the A(THI '  ' . :dl bc 
under s tood  to pe t t am only t(+ tht: + subicct  ol  the dispute ,  the I -ER( '  rc,,p(mSlblht> to 
carr ' ,  c)tlt ;dl ;ic[itlrls utlder the M ( ) A  that arc Ihll subiects  t ,f  Ihc dispul: :  ,.\ill iel]l~lln 

UlIC h~lllb,,ed. 

."~.t al l} lit'tiC (2tlFllt£ lJ+t¢ i l l lpICll lCl l la t lOll  t)i" the IHCd?,LIiC?, ,,(IptllalC~J III [hl" H+~ICt.'rllt.+tll. 
~.hould an} objec t ion  l c~a rdh lg  tl+,e 'ml+,jt:ct lll~ittCl o[  this ag[cclnt+lll bc + ldl'+-t+d I+\ ~i 
mcmt+,er ol the i+,ubhc, the FERC" shall  take the t+bjectitm llllO a¢cuunt  Hlld uun',ult as 
needed  v,'tth the uh lcc t ing  party,  the S l lP ( ) s .  or thv A C I I P  to t'est+l,.'c the o b j e c t i o n  

I 

Ill 

g 

( ; .  A M E N I ) M  I.;N'I+,',; 

" jhc paItlc% ot  til l ', ]~1(), "~, IIIH> BlllClld il~, ICll]IS H:hl plo\'l%l(llp" hCIt.'ltl+ HIId C'~L'~.HIILHI ()1 
sut .h  an +uncndi11,.'nt sha l l  Ik: ~2(+\clncd t)y .~t+) I["[:R ~{)(} (+ 

l , lxccumm of  the+ M()..'-, b', Ih~: 1 1..,1\( and SLIP(.)',, ils suhsequcm t i l ing ,.\ilh the A.CIIP. 
Hlld [hC Il l lplL'l l lClltdllOII ()~ II'~ 1C1"111S. shrill vsl+lbllsll thai Ihc F I iRC liar. takcl l  n l lo  ~lcCt+tlllt 
the u f | cc t s  of  6ic und..+rtakm+. ' t m  h l q o [ i c  pN+pcrti,. +, 

Ill 

Ill 

rill 

m 
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A T T A C I I M E N T  A 

2006 VERNON RE-PO%'ERIN(,  PROJI:CT 
MI ' :MOR-~NI) t 'M OF A(;III,~EMI~.N1" 

Proposed Modifications Associated with lhe Pro iecl 

P r o p o s e d  P r o j e c t  
Modification 

Installation of t emporary  
co f fe rdam 

Impact to I l is tor ical ly  
Significant Feature 

No e f f e c t -  temporaL,, and \; ill 
be renloved in full No grc, und 

I disturbance. 

._[ 
Remo, ,a l  of electrical tie 
brackets  on downs t ream end of  
bui lding.  

'. Adverse effect or~ ' , i :Hqc 
historic feature cm the 
downsffeam face e l  the 
Powerhouse.  

I'hoto/I)rawing Reference Alternative Considered 

Picture I 
Picture 2 
Picture 3 
P~cture 4 

Picture 4 

A d v e l ~ , e  c f f c c l  o r !  "-P:1211icnrlI 

original i~isttuic ,vencratm.,.: 
eqlu proem. 

Piclure 5 

[)lsrn: r t]ill~._, itrld r'elllova[ of 
Unit', 5-g turbine generators  
:Ill(.] t '-.sociated e o ' . e r n o r x  

Picttuc 6 
Pic!urc 7 
Picture 8 
Picture 9 
Picture IO 

()tt3er alternative cof ferdam 
designs \~ere cow, idered - 
C h o S e  l e a s t  i m p a c t  a ] t c r i l a t i \ e  

in terms of footprint and impact 
to r i ' , e rbed  

S t r u c i t l t e  h t l5  i i o  pulpo>,e ~lnd 

ccmht impede acce,~> to draft 
tube s¢ction~ of  por terhouse  
~;ilh crane. If possible little it" 
a i i v  a l l e r / l t i o l l  o r  r e i l l O V i l ]  ~Ail] 

b e  d o l l e  t o  iacilitatc C[ 'a l l¢  

iiCt.'C~.S III COl]~; trLICtlon ~,ite. 

: ,'\IIciil:itlvc~ weto a~,',oclalcd 
~.~. tin ccorloIIlic ~tudv [o IC- 

' pov, citInlt ~,, IIO',A (.)C)S Ol ill 

• ,.hs lep;m Repair hnpr,~cIical 
i It)~,12 ;\lllendlTIellt \er>io;i Ic~', 

i de',irabJc ,,.:rcaler r~.',.(n.lruc 
iIl')[)~IC[x 

0 
0 

0 

0 

I 
0 

n 

Q, 

M 

o 
m 
M 

Q 
i,,,,a 
Q 

bo 
Q 
Q 
oh 

o 

I 

0 

I 
0 
0 
0 
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M O A  At tachnien l  A 
Proposed Modif ieal ion,+ Associated v, i th the Project 

lia~e 2 of 4 

1)r<)liosed P r o j e c t  
Modi f i ca t ion  

i . . . . .  
Dismantl ing and removal of 
m o t o r  generator exciters 

: Demolitic)n of concrete 
associated with wheel pit and 

• draft tubes for Units 5-8 
i 
I 

. . . .  3 ; Excavation ot 400 yd. bedrock 
: beneath exist ine Unit 5-8 
I '.','heel pits 

Impac t  h) Historicall,) 
Signif icant  Fea ture  

Adverse effect on significant 
original historn. generating 
equiprnent. 

Ad'-,'erse effect a.~sociated v. ith 
removal of the historic 
generating equipn~ent 

No effect -- bediock previousl], 
excavated 

Rephtce exist ing and install 
i !le\~. powerhouse bridge crane 
I to replace exist ing cralte that is 

l imited by lift capacit) .  

Bott¢)n>lnnged flap [headlgate 
and hoist remo'.'al and 
tcph.iccment with vertical 
dc, uble-leaf '.:heel fates - Units 

5-8 J 

No effect - crane '.;as hea \ i lv  
rnodified in I OT.R ftot!! ,',rtgtr'Kt! 
30-ton capacit 3 to cutrent .if-,. 
ton capacity. 

Adverse effect on htstoric 
m e c h a i l i c a l  f o a t t t r e , ,  o f  t h e  

p o w e r  gc i t ,+ . ' l a t ing  s )  M¢.'liI+ 

l ) l lo lo / l ) rawing Reference Al ternat i+e Considered 

. . . . . . . . . .  -.m 

Pictute 7 Ncme - de~,ices arc inoperable [ 
Picture ] I and riced to be removed for 

tlttJt replacenlent. 

Dra~ mg l Norm- except 199 ") 
amendment ver'qon results in 
greater den~olitton and • 
reconfiguratiotl of pov,'crhc)use 

l.)ra~ing l None - except 1992 
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Mt)A Attachment  A 
Proposed Modi t ica t ions  Associated v, ith the Project  
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Agency Consultation Meeting 
January 25, 2006 

RE: Vernon Project (FERC No. 1904) Non-Capacity Amendmen t  
Application 

Fifteen Milc Falls Project (FERC No. 2077) (Comerford 
l)evelopnlent)  Non-Capacity Amendment  Application 

Participants: 
John Warner  -. [_IS Fish and Wildlife Service (FWS) 
Ben Rizzo - FWS 
Jeff ( 'ueto  - Vermont  Agency  of  Natural Rcsources (VANR) -- Water Quality 
Jay M c M e n c m y -  V A N R -  Fish and Wildlife 
Paul Piszczek - NH Department  of  Environmental  Services (NHDES) - Watershed 
Bureau - water quality 
Bill l n g h a m -  New Hampshire  Fish and Game (NHFG) 
l)iane Emerson--  NHFG 
Andy Schafermeyer  - NHFG 
Tim Brush - Normandeau  Associates (consultant) 
Jennifer  Griffin - Normandeau Associates (consultant) 
Brian Hanson --. Normandeau Associates (consultant) 
Karen Klosowski - l .ouis Berger Group (consultant) - conference call participan! 
John Ragonese  - TransCanada  
John Huysentruyt  - TransCanada  
Justin Donaghy  - TransCanada  

Vernon Non-Capacity' Amendment Application 

The following provides a summary  of the key items discussed at tile 
meeting relative to each of the topics indicated. 

Review of  1992 A m e n d m e n t  and Current Proiect Facilitie~ 

John R. reviewed the history of  the turbine units at the Vernon Station. 
Currently units 5 through 8 are not operated, two of  these units are officially out- 
of-service. There are many  mechanical  problems with the existing units 5 through 
8, and there are also confined space issues that result in safety issues for any 
maintenance related activities at these units. Currently the station is only 
producing 16.4 megawat ts  (MW). 

John R. reviewed the components  of  the 1992 Amendmen t  in which FERC 
authorized the installation of two 14 MW units to replace units 5 through 8. 
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This resulted in a total project authorized capacity of 44.4 MW and 20,93(I cubic 
feet per second (cfs) hydraulic flow capacity. He stated the amendment was still 
active and that various extensions were requested and granted, lie stated that tile 
units were not installed duc to various reasons, including the changes in the energy 
market, and the separation of assets and the bankruptcy status of the previous 
owners. He reviewed some changes that have occurred at the project since tile 
1992 Amendment. This included during 1991-1996 installation and testing of 
downstream fish passage devices including a louvered barrier and fish tubes and 
study of unit fish passage survival, lte also stated that the station was autonmtcd 
in 1998, and is now remotely controlled from the Connecticut River Control 
Center in Wilder, Vermont. 

Review of Proposed Turbine Re-Powering Option 

John R. stated that TransCanada conducted a reassessment of turbine 
assessmeut options and that key constraints of the analysis were hydrology and to 
limit structural modifications to the powerhouse, such as the more major structural 
modifications that would have to occur under the two 14 MW unit installation. He 
stated that Hatch Acres const, lting was hired and that a detailed technical analysis 
was completcd, assessing 12 different options. He stated that TransCanada is 
evaluating options and what is being discussed at this meeting is currently the 
preferred option. If the preferrcd option changes, the application would be 
modified. 

John R. reviewed the preferred option which is replacing units 5 th,-ough 8 
with four new 4 MW vertical axial Kaphm turbine units with a 3.1 meter diameter 
runne,. The nominal capacity per unit would be about 4 MW, which would result 
in a decrease from the 44.4 MW authorized under the 1992 Amendment to 
approximately 32.5 MW under this proposed option. John stated that there would 
be a need for some excavation of the concrete and bedrock in order to install the 
new 4 MW units, but not near the extent that would have to occur with the two 14 

MW units. 

John also reviewed the hydraulic capacity of the proposed units which 
would be a nominal hydraulic capacity of 1,600 cfs per unit and a maximum 
hydraulic capacity of 1,800 cfs per unit. John stated that the total station hydraulic 
capacity numbers included in the 1992 Amendment order were not correct and he 
reviewed the hydraulic capacity of the existing turbinc units. Units 1-4 have a 
hydraulic capacity of 1,250 cfs; units 5-8, now not functional, had a hydraulic 
capacity of about 1000 cfs; and units 9-10 have a maximum hydraulic capacity of 
1,834 cfs. Under current conditions, the project passes about 8,600 cfs and under 
the 1992 amendment the two authorized 14 MW units replacing tile original Units 
5-8 would pass an additional 6,000 cfs each. 
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Cofferdam Installat on 

John R. reviewed the schedule and components of the cofferdam 
installation, tte stated that TransCanada is initiating the dismantling the existing 
units and that the cofferdams will be installed at both the upstream and 
downstream sides of the powerhouse, lie stated that the purpose is to isolate and 
de-water units 5-8 portions of the powerhouse and ~.hat the cofferdams will be 
placed in the water and tied to the base of the station, would not be placed m the 
river bed, and there will be no driven piles. A sedimentation basra will treat all 
dewatered and leakage discharge. 

John R. reviewed components of the Action Plan (11/24/92) submitted 
under Article 402 and 403 of the 1992 license amendment that related to 
cofterdam installation. The Action Plan specified that the cofferdam installation 
would avoid upstream ladder operating season and downstream adult shad season; 
no driven piles, if possible: provisions pertaining to downstream fish passage 
devices: and post construction effectiveness evaluations. He stated that some of 
these meast, res have already been implemented, such as downstream fish passagc 
devices that have been installed and nt, merous effectiveness studies that have been 
conducted since the submittal of the Action Phm in 1992. 

John R. stated that TransCanada is looking at moving ahead with tile 
installation of the downstream cofferdam in order to install the cofferdam in 
advance of upstream fish passage. "l'ransCanada is looking to install the 
downstream bulkhead prior to May 15, 2006 (targeting April 1) and looking at 
installing the upstream bulkhead prior to June 1, 2006 (targeting May 1 ). 
TransCanada filed for a standard dredge and fill permit with the New Hampshirc 
Department of Environmental Services (NHI)ES) on December 23, 2005, and 
TransCanada anticipates the issuance of the dredge and fill permit in mid 
February. Agencies questioned whether the cofferdam construction would bc 
using sheet piles, or how the cofferdams would be attached. John H. and Jud D. 
explained that the cofferdam would connect to the outside face base of the 
powerhouse footings with a connection flange. There would be no need to 
hammer any pilings into the riverbed. John H. also stated that once mobilized it 
would take about 2 weeks to install the cofferdam. The Agencies stated that their 
concern was percussion going through the water column in particular during shad 
downstream migration periods. John H stated that there would be some vibration 
during the sheet-to-sheet assembly, but noise transmission would be minimized by 
the use of new coated steel and the sealant applied to the connection would also 
facilitate smother assembly. Agencies personnel seemed satisfied that TC plan for 
installing the cofferdams was utilizing sufficient measures, schedules and 
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techniques to limit the affect on fish passage and they did not see it wouht be an 
issue. 

Agencies raised the question whether the cofferdam installation was being 
conducted under the 1992 amendmcnt or the new proposed re-powering project, 
and whether TransCanada has been dealing with the New York Regional Office 
(NYRO). John R. stated that TransCanada has consulted with both the Division of 
Hydropower Administration and Compliance (DHAC), located in Washington, 
DC, and the NYRO. and that TransCanada will be providing the NYRO with the 
plans for the cofferdam installation and that it was being installed to initiate 
dismantling of existing units at this timc. 

Erosion Control Plan 

John R stated that a sediment control filter basin will be installed prior to 
any dewatering and that areas behind the cofferdams would be dcwatcrcd prior to 
dismantling the units. He stated that these areas will remain dewatcred and the 
sediment control basin will stay in place through the end of the construction and 
installation of the new units. John stated that TransCanada will be submitting 
erosion control plan for the re-powering activities consistent with the 1992 
amendment Article 401 requirements. He added that the plan will, in addition to 
the cofferdam and sedimentation basin components to maintain a de-watered 
portion of the powerhouse during the re-powering project, include measures for 
soil erosion control for any potential land-disturbing activities. It would bc filed to 
NHDES and VTDEC for comment and review prior to FERC submission, scparme 
from the NHDES wetlands pernfit proccss. Jeff Cneto, VANR, qucstioned it the 
area of hind disturbance would be less than 1 acre. John R. stated that 
TransCanada is still preparing the erosion control plan, but that most if not all 
areas intended for use would be the primary staging areas and were already 
disturbed or used for project purposes, such as parking areas, etc., so that the least 
amount of land areas would be disturbed. 

Review of F[:RC Procedural Process 

John R. reviewed the FERC procedural process and stated that 
TransCanada will be filing Ibr a non-capacity amendment and hopes to have 
FERC approval by early summer. John stated that a non-capacity Amendment 
means that 3-stage consultation is not required, but that 30-day agency 
consultation and review is required. He stated that the application will request a 
reduction in the current 44.4 MW authorized capacity of the Vernon Station. 
TransCanada conducted initial pre-consultation with FERC DHAC, located in 
Washington, DC. and the NYRO to verify that a non-capacity amendment wouhl 
be appropriate and to identify the Exhibit and application components that would 
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be reqt, ired with the filing. John R. stated that a draft Environmental  Assessment  
was being prepared as part of  the application and that this meeting was important 
to identify issues and concerns that the agencies may have so that "l'rans(Tanada 
can address them in the application or draft EA. lie stated that the anticipated 
filing of the application to the agencies and to FERC is early February 2006. and 
that TransCanada anticipates filing an additional addendum to the application. 
including the response to agency' comments  by March 15. 2006. 

Upst ream Fish Passae_.e 

John R. reviewed the hydraulic modeling results conducted by Alden I.abs 
as part of  the 1992 Amendmen t  process. He stated the study found that with the 
two 14 MW units, an eddy would result in front of  the fish ladder when the two 
new units would be run without units 9 or 10 running. The study' found that 
running unit 10 with the new units would eliminate the eddy and accordingly m 
the 1992 Action Plan, the plan proposes to operate unit 9 or unit 10 as a first-on, 
last off during the fish passage period. John stated that Aklen is currently 
conducting a computat ional  fluid dynamic (CFD) modeling studies to look at the 
new turbine flows under the four 4 MW units, but that the stt, dy results will not be 
available until the end of February. John stated that the initial feedback is that 
Alden feels the eddy would still exist, st) TransCanada is prepared to operate as 
proposed in 1992 amendment  of  unit 9 or unit 10 as first on, last off  during the fish 
passage season. He stated that if the study found that the eddy would not exist 
with the nev,.' turbine units. TransCanada would then alter the proposal and amend 
the application. 

Jolm R. stated that per the 1992 Action Plan, post re-powering upstream 
passage effectiveness studies could utilize the present day adult radio tagged 
salmon tracking studies associated with the Deerfield River Prctject if it were to 
continue at that point. If not it would likely be done using the same methodology.  
Agencies  raised the question as to whether that study should be for shad rather 
than sahnon as the primary concern is for shad not sahnon.  John R. said that 
TransCanada was unaware that agencies were concerned for the upst ream ladder 
effectiveness by shad not sa lmon and would consider this further when  it develops 
a study plan. There was discussion that previously New England Power had 
conducted a radio tag tracking study of  shad, but that many  of  the tags were faulty'. 
Agency  officials all agreed shad were much more sensitive to handl ing and thus 
studies are at risk of being successful  

Downstream Fish Passage 

John stated that the 1992 Action Phm pre-dates many  modificat ions for 
downstream and the related effectiveness and entrainment studies conducted at the 
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project. Effectiveness studies initially showed ninny fish choosing passage 
through the units versus the fish tube initially installed. This was followed by the 
construction of the louver barrier guidance structure toward the fish tube between 
Units 4 and 5 and the additional west end fish pipe to provide passage to those fish 
inside the barrier. Another effectiveness study was performed after the installation 
of the barrier and although the fish tube was much more successful there still 
continued to be a significant number of fish passing via turbines. An entrainmcnl 
study conducted in 1995 indicated a high survival rate through units 9 and It), 
where the majority of the fish opting to not use either fish tube or fish pipe utilize 
for passage showed overall survival rates were 95 percent or better. John also 
stated that provisions to operate the downstream fish passage system in 
accordance with the annual notification letter issued by the CRASC was 
implemented and is still being conducted. 

John R. stated that TransCanada did not see that any further need for 
effectiveness studies of downstream fish passage due to the fact that two fish 
passage routes were installed along with the louvered guidance wall and the 
entrainment studies indicated high survival through units; therefore why study this 
further? The barrier was designed for Units 11 and 12 operating l]ows and the 
lack of optimal performance could be due to the fact that the units were never 
installed. Thus with re-powering units 5-8, it couht become more eftective and 
result m increasing passage though the primary fish tube. But John R questioned 
why it made sense to study this further when all other routes appear to pass fish 
with relatively high success. 

Agency personnel raised the question if the initial effectiveness study was done on 
tile louver system. John stated that it was initially conducted on the fish tube only 
and then again after the gvidance system was added. Agency personnel 
questioned if the flows were doubled and the hydrology changed that additional 
effectiveness studies may be needed. John R. stated that TransCanada's position 
was that there have been sufficient effectiveness studies for downstream fish 
passage devices and that the agencies had signed off on the louver system. He 
also reiterated that the louver system would likely improve since it was designed 
with the 2-14 MW re-powering option running and that passage via units also 
resulted in high survival. He stated that if a test was to be done it should be the 
survivability study of downstream passage through the new 4 MW units, rather 
than effectiveness studies. 

rill 

I 

Historic Properties Documentation 

John R. reviewed the requirements of Article 404 of the 1992 Amendment 
which required preparation of the National Register of Historic Places nomination, 
including Historic American Engineering Records (HAER) documentation of the 
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station. John R. stated that the station has extensive documentation, but that based 
on more recent discussions with thc State Historic Preservation Office SHPO) 
that a different approach is being pursued TransCanada developed a 
Memorandum of Agreement (MOA) which the New Hampshirc SHPO ts in 
support of and the Vermont SHPO is currently reviewing. TransCanada is hoping 
to include a signed MOA in the amendment application or submitting it with the 
addendum John R. stated that the MOA includes measures for TransCanada to 
develop a Historic Resources Management Plan for the Vernon Project, measures 
to supplement documentation that is already assembled, and measures to 
investigate repository options for mechanical equipment. 

401 Water Quality Certificatioq 

John R. reviewed that under the 1992 Amendment, a single 401 Water 
Quality Certificate (WQC) was issued by New ttampshirc, and Vermont, pursuant 
to an MOA with the licensee, waived its right to issue a WQC. TransCanada 
presumes that application for a new WQC will bc icquired by NH as thc 1992 
WQC has language to the effect that substantial de,dgn changes would require 
anothe, WQC. TransCanada would like to approach the WQC similar to what was 
condt,ctcd for the Fifteen Mile Falls Project, in that the WQC would be issued by 
New Hampshire where the existing and re-powered Units 5-8 are located, but that 
a collaborative effort between New Hampshire and Vermont would be conducted 
Jeff Cucto, VANR, stated that his opinion is that it could be done with approach of 
the execution o ta  MOA to make it clear that Vermont is waiving its 401 WQ(', 
and to have New Hampshire consult with Vermont on the WQC. Hc stated that 
Vermont has several issues associated with the ovcrall Vernon Project (not just 
associated with this proposed action), including flow, watcr level management and 
dissolved oxygen, but that he assumed that these issues, other than perhaps the DO 
issue, would be put off until rclicensing. Jeff stated that he would consult and give 
TransC'anada feedback ahout Vermont's position on the WQC approach. 

Headpoud Fh, ctuations 

Agency personnel raised issues about the water level fluctuations, 
specifically how the proposed turbine upgrade may change the drawdown on the 
headpond and if the cycling would change. John R stated that the larger capacity 
units associated with the 1992 Amendment could have had a greater impact on 
drawdown that the smaller 4 MW units duc to inherent capacity to pass more tlow. 
He added that currently the Vernon Project flows were pretty riverine and that 
although the license operating range is as much as 8 foot drawdown; typically the 
project operates within the upper two feet on a daily cycling run-of-river basis. A 
Vermont agency official raised the question in terms of any anticipated shift in the 
timing of draw downs or cycling, stating concerns about the exposure of mudflats 
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and dewatering of  wetlands. John R stated that there are certain flood flows 
reservoir [profile] operating procedures that require drawdown to specific 
elevations would be remain. John R. also stated that the FA would discus:., 
headpond fluctuations. 

Cc~.rps Agreement 

An agency representative questioned if there was any agreement with the 
Corps reg~u-ding flow management. John R. stated that downstream flow 
coordination occurs and that there is an agreement in place with the Corps. 
Agency questioned what the agreement with the Corps entailed. John R stated that 
it was really an agreement to ensure that the operation of  Vernon did not cause 
furthcr flooding; describes how the station responds to high water and explains 
how operation will addrcss reservoir profile. 

Trash Rack Replacement 

John R. stated that currently units 5-8 have trash racks with 2 inch on center 
~A wide and 1 1/2 inch deep, full length bars, and that TransCanada would like to 
consider wider spacing of 4 inch per the manufacturer specifications. 
TransCanada was still evaluating what less than 4 inch spacing mean in terms <~f 
head loss and efficiency and increased maintenance of smaller spacing. John tl. 
stated that the key concern would be the high costs of  maintenance associated wilh 
cleaning of  the 2 inch trash racks. There was general agency concern for 
increasing trash rack spacing from the existing 2 inch spacing. A Vermont agency 
official questioned whether TransCaltada could put in an automated cleaner. Jl~hn 
R. stated that TransCanada is not looking at that or proposing it. TransCanada 
provided some initial estimated turbine mortality rates based on the new 4 MW 
units which ranged from about 80 percent to 97 percent survivability. Vermont 
agency personnel questioned it that was for adult or juveniles and stated that the 
estimated turbine mortality should be based on adult shad. Tim Brush from 
Normandeau Associates stated that those figures would drop slightly for adult 
shad. John R. stated that if the 4 inch trash racks appear to be warranted that 
TransCanada would propose turbine entrainment survival study of  the new units 
and provide the results to the agencies. 
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Comerfiwd Non-Capacity Amendment Application 

.lohn R. reviewed the scope of the p,ol)osed re-powering of ~he (.7(m~erford 
Development at the Fifteen Mile Falls Project. "lransCanada is looking at 
replacing unit numbcr 1 turbine with a new water wheel that will provide the 
required mininmm flows at improved generation efficiency. TransCanada is not 
looking at changing capacity in the event that TransCanada would like to rett|rn 
the larger unit if economics dictate or if performance of the new unit is less thafl 
expec ted  The new wheel will be placed where the existing wheel presently sits 
and all construction activities would occur within the existing l~owerhot,se. 
isolated trom the river and there is no need for cofterdam construction. 

John explained that the hydraulic capacity of tile replacement turbine will 
be decreased by about 50 percent, from 3,300 cfs to 1,635 cfs, and that the existing 
generators will remain in place. The electric generating capacity will be reduced 
from 40,500kW at rated head, down to 22,000 kW. Because of the inc,eased 
efficiency of  the turbine, an approximate increase of about 3,900 megawatt hours 
(MWh) annually is expected, with the same amount of water. 

Fie stated that "rransCanada is looking at a turbine design that would 
maintain or enhance tile dissoh'ed oxygen (DO) downstream of the station. John 
discussed that the current issues with DO are during mid August and mid 
September and during short time periods. TransCanada is still monitoring DO 
both at Comerfo, 'd and Moore and actually Moore ~s more of the issue. Two 
methods of aeration with the turbine t, nits are being considered: ( 1 ) aeration 
through the thrust relief holes; or (2) aeration th,ough the aeration through tile 
center of  the runner cone. Computational l]uid dynamic modeling will be 
conducted to calculate the pressures in the runner passage and the appropriate 
location for maximizing airflow into the water passageway. TransCanada will 
select the most effective option. John tl. stated that he was just at a meeting with 
the Vendor and that the results of the modeling are anticipated to be completed 
shortly. 

John R. stated that TransCanada is not of the opinion that a 401 WQC is 
needed and that TransCanada will submit an application and request consideration 
that a 401 WQC modification is not required, particularly since the existing WQC 
has flexibility for the monitoring period. John R. stated that TransCanada will be 
filing for a non-capacity amendment with FERC and that TransCanada conducted 
initial pre-consultation with FERC DHAC and NYRO. He stated that 
TransCanada anticipates filing the application to agencies and FERC in early 
February 2006, and that the application would include an Exhibit E. There would 
be a 30 day review and comment period, and TransCanada anticipates filing an 
addendum to the application including the response to agency comments.  
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February 13, 2006 

Transcanada Hydro Northeast Inc 
4 Park St 
Concord, ~NrH 03301 

RE: Transcanada Hydro Northeast Inc - File # 2005-03035 - Hinsdale Tax Map/Lot #8/2 

Dear Mr. Ragone.se: 

Attached please find Weflalgls Permit # 2005--03035 to maimeamace dredge silt and woody debris 
from the trash racks and draft tube, s of a hydroelectric dam and construct temporary sheet-pile cofferdams. 
tm~porarily impacting approximately 2,930 square feet of the bed of the Connecticut Rive.[, in preparation 
for the future replacnn~m of rotor turbine g~meazting units. 

The decision to apln'ove tbls application was based on the following findings: 

1. This is a rotntmum tmpaet project per Administrative Rule Wt 303.040), temporary cofferdams and other 
water control devices constructed in flowing water or adj~c~at to dams in conjunction with the repair or 
maintenance of existing structua~s. Temporary cofferdams means temporary watertight enclosures built in 
tl~ war.~ and pumped dry to expose rhP bottom so that construction may be undertaken. All such work shall 
be designed and supervised by a professional engineer and shall be removed upon completion of repair 
and/or mainttmance. 
2. The need for the proposed impacts has been dmnon.swated by the applicant per Wt 302.01. For 
approximately 13 years, four turbine generating traits tn the hydroelectric dam have been either retired or 
been in disrepair due to their age and outdated design. Maintenance dredging of silt and woody debris from 
the wash racks and draft tubes of the dam and construction of temporary she.~t-pile cofferdams is being 
conducted in preparation for replacement of the four tmbme geaeratmg units. 
3. Future impacts associated with the turbine ~ g  unit r~laecme~t project will be addressed in a 
separate application to the DES Wetlands Bureau. 
4. The applicant has provided evidence which demomtrat~s that this prolxxs~ is the alternative with the least 
adverse impact to areas and ¢ a v l r o m m ~  reader the DF,,S Wetlands Bureau's jtmsdictinn per Wt 30203 
5. The applicant has demcmstxat~ by plan and example that each factor listed in Wt 302.04(b) Requirements 
for Applicatic,a Evaluation, has been considered in the desigD of the project. 
6. Silt and woody debris have acctmadated in front of the trash racks and in the draft tubes of the dam and 
must be removed before cofferdams can be instaJled. Typically, the woody debris is removed by a trash 
rake; howev~, the debris is eaeasecl in silt due to four of the turbine generating units being out of service for 
approxtmately 13 yea~. 
7. On the upstream side of the dam. the silt will be removed using a barge and crane-mounted clam shell 
bucket. The clam shell will be u~d to re.mov~ the silt and woody debris and deposit the material into 
dumpsters on the barge. Adja~nt g~aerating traits wilJ be shut down to eliminate flow reducing the 
opportunity for silt to drift. This ~ s  will only remove material down to the base of the dam. Divers will 
be directing the operation to ensure that il~ dam shell removes only the debris in front of the uash racks and 
does not dredge the river bed. The dewatered material wil/be ta'ampoRed to an approved landfill. 
8. On the downstream side of the dam, the silt will removed from the dra~ robes using a dredging pump. 
The silt will be deposited into a settling basin and the dewatered material will be u'a~ported to an approved 
landfill. 

P.O. gox 9~, 29 Bazen Dri*e, Concord, New Hampshh'¢ 03302,-0095 
Telephone: (603) 271-2147 • Fax: (603) 271-6588, TDD Access: Relay NH 1-800-735-2964 

DES Web site: m.des.nh.gov 
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9. Temporary coffc-rdams will be inaalled to maintain the work site in a dewatcted condido0 for future 
replacement of the four turbine gcneraliog units. The cofferdams win b¢ removed foUowing constructon 
completion. 
I0. Tbc applicant int~-nds to install the coffc-rdams no lat~" than June 1, 2006 to avoid migratory fish passage 
pezinds. 
11. The proposed cofferdams will be installed on ~ concrete footing at the base of the dam and attached to 
cohcrett pkcs and not tl~ river be.l 
12. The cofferdam design will be vertical stud she.~ piles supposed by horizontal steel wales and vertical 
struts. The uppcx s~tions ofth~ structures at the head watex side will be suppl-m,'nted with sand bags as 
requh'ed. Sealing ofth~ cofferdams at tbe to¢ of the .sh~t pil~ will be achieved with grout bags and m:mic 
concrete. Scaring of the sheet pries against existing ~ walls will be achieved by timbex lath and PVC 
she.¢ing. 
13. Any ilfflow into the w ~ k  amz will b~ pompod to a ~ t l l ng  basin c, om~ructed at tl~ downstream side of 
the dam. above the existing fishway. The basin will s~rve as a temporary settling pond for water pumped out 
from the work area and as a m'npo~n~ st~fnge area fox a s o ~ a ~ d  sediments ~ conm'uction debris. Water 
will seep flora the settling basin, thrbuglaa:con.tsining filter fabric, through secondary hay bales instaIlcd in 
the flshway, and back to the river. MitcB~ &pofitcd in the scttilng basin will I~ periodically tlansported to 
an approved landfill. 
14. Upon remova I of th~ settling basin, hay bflcs will ramain in plac~ s0 that any material that may escape is 
contained. Hay bales will ho ramoved when all mart ia l  is ccmtained- 
15. Tl~ Connec6cut River loini Comm~--ions has no objections to the apphcan~s proposal. 
16. The Nong'amc and Eudang~ed Wildlife Program of the Nit Fish and Crane Department (NHFGD) 
identified that the proposed project has the po~nfial to impact ~adromons fish th~  me th~ Connecticut 
River and an active bald eagle nest aFproximately 1,125 feet down.st~..am of the dam. To minimize impacts 
to these specie,  NHFGD orig~ally requested that active constructi0*a occur within the river between 
Novembex 1 and April 1. On laflltaty 25,2006, the applicant met With the US Fish and Wildlife Service 
(USFWS) and ~ to address potential wildlife impacts. The parti~ concluded that disturbance and 
excessive noise from construction activities should be'aninimal and the original date restrictions were 
removed. 
17. Tbc applicant ha~ consulted with the USFWS and the NHFCtD to determine a satisfactory construction 
schedule that should not affect passage for both up and downstream migratory fish. 

Any part 7 may apply fox r~onfid, uation with r e ~  to any mat~ez ~ in th~s action within 
20 days {rom the date oft'Ms letter. A motion for mcons idm~t l  must spcdfy all grounds upon which flame 
appeals may l:m l:ia.sed, and daodd Include lilform~on not available to t  he I ~ a r t m ~ t  when the decision was 
made. The departm~t  may g ~ t  ~ t i o n  if, in its opinion, good reason is provided in the motion. 

Your p ~ m R - m m t  be ~ and • copy must be posted I n s  p r m n t n ~ t  location on site during 
construction. If you Mve any qtmstions please conta~ our office at (603) 271-2147. 

Wetlands Inspoctur 
DES Wetlands Bureau 

CC;  Hlnsdal¢ Couservation Comm~sslon 
Hiusdale Board of Selectmen 

g 



Jnofflclal FERC-Generated PDF of 20060302-0126 Received by FERC OSEC 03/01/2006 in Docket#: P-1904-000 

132/1~/2t,70~ 1 5 : 2 0  blH I~PT . [3~  ENt).SE.IRICES/I~ETLI~qIY~ -~ g17814441~cY3 N0 . f , ~ 9  !Aa,~4 

"  NHDES 
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'-:::::: . . . . . .  "" Commissioner 

The Stat~ of New Hampshire 

Department of Environmental Services @ 
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WETLANDS AND NON-SrrE SPEC~"IC PERMIT 2005-030~5 

Permittee: Transcanada Hydro Northeast lnc, 4 Park St, Concord, NIl 03301 
Project Location: Governor Hunt Rd, ~ e  N O T E  . - 

R l n s d a l e  Tax MapS.,ot No. 8 / 2 
Waterbody: Connecticut River CONDITIONS 

Page I of 2 
APPROVAL DATE: 02/10/ '2006 EXPIRATION DATE: 02,/10/2011 

i II 

Based upon review of the above referenced application, in accordance with RSA 482-A and RSA 
485-A:17, a Wetlands Permit and Non-Sit~ Specific Permit was issued. This permit shall not be 
considered valid unless signed as specafied below. 

PERMIT DESCRIPTION: Maintenance dredge silt and woody debris from the trash racks and 
draft robes of a hydroele, claic clam and eonsaalct t~mpontry sheet-pile cofferdams, temporarily 
impacting approximately 2,930 square feet of the bed of the Connecticut River, in preparation for 
the future replacement of four turbine generating units. 

THIS APPROVAL IS SUBJECT TO THE FOLLOWING PROJECT SPECIFIC 
CONDITIONS: 
1. All work shall be, in accordance with plans by Hatch Aca~S Corporation dated December 8, 
2005, as received by the DES Wetlands Bureau on December 23, 2005 and the narrative enutled 
"Vernon Hydroelecmc Station Project Description" by TranaCanada and The Louis Berger 
Group, Inc., as received by the DES Wetlands Bureau on February 6, 2006. 
2. Any future work on this property that is within the jurisdaetion of the DES Wetlands Bureau 
as speei_fied in RSA 482-A will require a new application and approval by the Bureau. 
3. Appropriate turbidity controls shall be installed prior to construcUon, shall be maintained 
during construction such that no turbidity escapes the immediat~ dredge area. and shall remain 
until suspended particles have settled sad the water at-the work site has returned to normal 
clarity. 
4.. Eh-exlgmg shall ~mov¢ only material down to the bas~ of the dam and not impact the river 

bed. 
5. Extreme caution should be taken to avoid releasea of turbidity to the river during &edging. 
6. Dredged material ~all be dewatered in settling basins that am located outside of the 
jurisdiction of the DES Wetlands Bureau and lined with acceptable sediment trapping liners. 
7. Prior to commencing work on the dam, cofferdams shall be constructed to isolate the work 
area from the river. Once a cofferdam is fully effective, confined work can proceed 
without restriction. 
8. Dredging and cofferdam construction shall be done so as not to impede fish mtgrations or 
interfere with fish spawning areas. 
9. Discharge from dewatmSng of work areas shall be to settling basins that ate locatezl outside of 
the jurisdiction of the DES Wetlands Bureau and lined with acceptable sediment trapping liners. 
10. Temporary cofferdams, sandbags, and hay bales shall be entirely removed immediately 
following construqt~.t~lCc$1~,ll!Jill~mm ~ Concord, New n ~ , , p ~  0330"2-0095 

Tclephol~:  (603) 2"71-214,7 -Fax:  (603) 271-6588 • "I'DD Ag, c¢~ :  ]R~lay N i l  1-~00-735-2964 
DES WdJ site: ~Aesaalx~v 
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11. Construction equipment shall be inspected daily for leaking fuel, oil and hydrauhc fluid 
prior to entering surf~e waters or wetlands. 
12. Faulty equipment shall be repaired prior to entering jurisdictional areas. 
13. The con~aetor shall h~ve approphate oil spill kits on site and readily accessible at all times 
during construction and e.ach operator shall be trained in its use. 
14. All refueh-ng of extmlnnent shall occur outside of surface waters or wetlands during 
c o n s W U c t i o n .  

CONVmO  ~ C H  APPLY TO ALL DES WETLANDS PERMITS: 
1. A copy of this permit shall be posted on site dtmng construction in a prominent location 
visible to inspecting personnel; 
2. This permit does not convey a property fight, nor authorize any injury to property of others, 
nor invasion ol ~ tights of others; 
3. The Wetlands Bureau shall be notified upon completion of work; 
4. This permit does not relieve the applicapt from the obligation to obtain other local, state or 
f e ~  ~ that may be ~ (s~e attached form for smtas of f ~ r ~  weflan~ p e ~ t ) ;  
5. Transfer of this permit to a new owner shall require notification to and approval by the 
Department; 
6. This permit shall not be extendedbeyond the cm'r~t expiration date. 
7. This project has been screenedfor potential impacts to known occurrences of rare species and 
exemplary natural eommtmities in the immediate ate& Sinc~e many areas have never been 
surveyed, or kave received 0nly cursory inventories, unidentified s~asitive species or 
communities may be present. This permit does not absolve the per~ttee from due diligence m 
regard to state, local or federal laws regarding such communities or species. 
8. The permittee shall coordinam with the NH Di~ i~n  of l - f is~q~esour:es  to assess and 
mitigate the project's effect 0n hlst oric resources / / f . /Z . .~ .  ( . ~ ~  

A P P R O V E D  v 
DES Wetlands Bureau 

BY SIGNING BELOW I ~ Y  CERTIFY THAT I RAVE FULLY READ THIS 
PERMIT AND AGREE TO ABIDE BY ALL PERMIT CONDITIONS. 

o OWNER'S SIGNATURE (requirext) CONTRACTOR'S sIGNATURE (required) 

a t  

i 

¶ 

I W  
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Q TransCanada 
In business to deliver 

Fcbruar 3 27, 2(X)6 

New I tanq'~shire Department of Environmental Services 
Watershed Management Bureau 
Paul Piszczek 
6 llazen Drive: PO Box 95 
Concord, Ntt 03302-0095 

US Northeast Hydro Region 
QC.r;CCrd llydI: ~PI,"~: 

4 Park S l l e e l .  ~Ul:e 402 

tel 603 22b bb;8 
f a x  603 225 ~;EC 

Re: TransCanada Hydro Northeast Inc.; Vernon Project, 
P-1904; Application for Review of Existing Water Quality 

Certification 

Dear Mr. I)iszczek: 

I 

I 

a 

l 

TransCanada Hydro Northeast, Inc. ('l'ransCanada) is submitting tiffs application to tile 
New Hampshire Department of Environmental Services (NI IDES) for tile review of the existing 
401 Water Quality Certification (WQC) associated with thc Vernon Hydroelcctric Project (FERC 
No. 1904). TransCamtda is submitting a Non-Capacity Amendment Applicauon to the Federal 
Energy Regulatory Commission (FERC) to amend its existing license for tile Vernon Proiect to 
revise tile number, generating capacity, and design of replacenmnt turbine units that v, ere 
authorized under the 1992 license amendment I approving tarbine replacement. The 1992 hcense 
amendment authorized replacement of four existing 2.0-megawatt (MW) turbine/generator unils 
(Units No. 5 through 8) with two 14-MW turbine/generato! units. "l'ransCanada wishes to amend 
the current license as amended m 1992 by instead replacing the four units '*ith four new 4-MW 
units. 

The two 14-MW unit installation has not moved forward due to economic factors, 
wholesale power restructuring in the New England market, changes in tile marketplace, and 
changes in project ownership. With the improved conditions in the generating market, 
TransCanada re-evaluated the turbine replacement at the Vernon Project and is looking instead at 
replacing the units with four 4-MW units. The four 4-MW units would fit in the same station 
footprint as the existing units, and TransCanada would not need to conduct some of the more 
significant modifications that would be associated with installation of two 14-MW units. 

With the turbine replacement, TransCanada will continue to operate the Vernon Project 
under the existing FERC license requirements and would continue to meet the conditions 
specified in the existing New Hampshire 401 Water Quality Certification (WQC,) and all 
applicable water quality standards. Under the 1992 license amendmen~ process, file New 

i Application filed by New England Power Company on Febma O' 22, 1991, to amend tilt: Vernon Projecl 
and approved by Commission Order issued on June 12, 1992 ~59 FERC ~62,267). 

! 
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ltampshire Department of Environmental Services (NtlDES) placed conditions on the Vernon 
Project WQC relevant to the 1992 license amendment, and the state of Vermont. pursuant to a 
Settlement Agreement with the hiccnsee filed with the Conlmission November 20, 1991/agreed 
to waive 401 Certification, to the extent that it may ha',c heen required by Vertuont. 

Similar to the Licensee position in 1991, TransCamLda is fihng for an amended 401 WQC 
(concurrent with the filing of this application with the Conunission) from the NIII)ES ba~ed upon 
the proposed change in re-powering Units 5 through 8. The intent is that any potential revised 
conditions placed on the NH 401 WQC as a result of the revised scope of unit replacement ,,~,l~uld 
be conducted through a cooperative consultation process between the NHDES mid Vermont 
Agency of Natural Resource',, Department of Environmental Conservation (VANRi. 
TransCanada suggests that through a cooperative effort the NHDES-issued WQC would ~,ali~,f> 
the state of Vermont's interests, and VANR would continue to waive a requirement for Vcrmonl 
401 Certification assc~iated with this amendment. TransCanada further believc~, that the 
Settlement Agreement regarding the 401 WQC, pursuant to the proposed turbine replacement 
entered into between New L:ngland Power Company and the VANR and filed with the 
Commission on November 18, 1992, remains binding upon the VANR and TransCanada through 
the transfer of the License as amended by the FERC. The 1992 Order approving the increa,,e m 
authorized capacity for thc Vernon Project incorporated the terms of the 1991 Settlement 
Agreement; as such the Settlement Agreement should be considered as remaining in effect. 

In support of this WQC application, TransCanada is submitting the Non-Capacity 
Amendment Application, which provides a description of the proposed actions and ,mticipated 
environmental effects, including an environmental report (Applicant Prepared Environmental 
Assessment). Please note that Attachment I and Exhibit F of the amendment application is being 
filed under separate cover as it contains Critical Energ>. Inh-astructure Information detaihng the 
Vernon Project Facilities. 

Please contact John Ragonese at 603-498-2851 or john_ragonese@transcamlda.cluu if you 
have an,, questions regarding this filing. 

%mcerciy. 

John Ragoncse 
FERC License Manager 
TransCanada Hydro Northeast, Inc. 

Ench)sures 
co: Mr. Jeff Cueto, VT Dept. of Environmental Conservation, Vermont Agency of Natural 

Resources 

I 

W 

" Offer of Settlement subrnilted by Mark Slade, attorney for Nc~', Engl nd Power Company, mid Willmnl 
Brierly, Chief of Operations, Vermont Department of Environmental Conser'~atlon. to tile (' mtuis~;io ¢m 
November 20, 1~)91. 

I 
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" _  DES State of New Hampshire 
I )EPARTMENT OF ENVIRONMENTAl.  SERVICES 

29 Hazen Drive. PO Box 95. Concord. Ne,.,. Hampshire 03~O2-OO95 
Phone (603b 271-2-157 Fax (fi()3~ 271-7894 

@ 
APPLICATION FOR 401 WATER QI.;AI.ITY CERTIFICATION 

i 

I 

I. APPI.ICANT INFORMATION: 

Name of Ai)plicant TransCanada Hydro Northeast. Inc 

Address 4 Park Street 

CityfI'own Concord, NH 

Principal Placc of Business 

Zip 03301 Phone # Telephonc: (603) 225-5528 
Fax: (603) 225-3260 

2. PROJE(?T INIZORMATION 

Name of Project 

Address _ _ _  

CityYl'own 

Recei,,'ing Stream 

Drainage Basin . 

l)escription o f  Project 

Vernon Hydroelectric Project (FERC No, 1904~ 

County 

Connecticut River 

Connecticut River 

Turbine Unit l;pgrade/FERC Non-Capacity License Amendment. 

Please refer to Vernon Proiect Non-Capacity Amendnmnt Application for supportme 

information. 

Project Schedule: 

Beginning of Construction 

End of Construction 

Operation Period 

Name of  Person Responsible for Project Phone # 

I 

g 

3. DISCHARGE INFORMATION 

Is the discharge occurring or proposed'? 

Latitude/Longitude of discharge 

Name of Receiving Water. 

bl ip / /9 ,  ~,~ ',~ s[a¢c r i b  U ~  
TI)D .,\:.cos-, Relay NH [-X00.7:~5 2~¢~4 
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County . .. 

Dlaimlge Basin 

ADI)I'I IONAL SUBMITTAl+ INFORMATION 

• An origirtal of a United States Geological Survey Quadrangle Map with the location of the 

project and its discharge: 

• Copy of the complete federal permit application, including tederal permit number: 

• Copy of  the wet lamls  permit ;  

• Copy of the alteration el + terrain permit (RSA 485-A: I 7); 

• Copy of any other state and local permits and application required by law; 

• Name and addresses of act.joining riparian or littoral owners: 

• Plan showing the proposed project to scale including: 

Project Boundaries: 

I+ocation, dimensions and types of an)' exist ing and/or proposed structures: and 

l.ocation and extent of water bDdies, including wetlar, d',. 

O 

I 

! 

Q 

S i g n a t u r e  - MUS'F BE SIGNI':I)  AND D A T E D  BY A P P L I C A N T  

7"o the best o f .  O' knowledge, the data and information, which, ! have submitted to the 
New Hampshire Department of Environmental Services, is true and correct. I understand that 
an approval based upon incorrect data may be subject to revocation. I have complied with all 
local regulations or ordinances relative to this project and have obtained or will obtain, prior 
to the commencement of any work, all other approvals that may be required. 

Date: ~g -.2 7- O& Signed: ~ ~ , z _ ~ .  

i l l  

m 

g 

roll 

hltp/lx~v,w slate llhu~ T1)I) Access: Relay NH 1-80~)-735-2~+64 
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-- Vertum I'ro#'ct (No 1')04; 
Non- ( "~q)aci O' A.u'tulm,'nt ..lt~pli~ ~ttt,tl 

A T T A ( ' I I M E N T  4 

E X H I B I T  E - A P P L I C A N T  P R F P A R E D  E N V I R O N M E N T A L  

A S S E S S M E N T  

I 

m 

~ 2  7/2006 
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ENVIRONMENTAI, ASSESSMENT 

NON-CAPACITY AMENDMENT 

VERNON HYDROELECTRIC PROJECT 

Project No. 1904 

I 

Submitted by: 
TransCanada Hydro Northeast, Inc. 

4 Park Street 
Concord NH 03301 

g 

February 2006 
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EXECUTIVE SIJMMARY 

TransCanada Hydro Northeast, Inc. (TransCanada or Licensee) proposes to amend 
its existing license for the Vernon Project (FERC No. 1904) to revise the number, 
generating capacity, and design of replacement turbine/generator units that wcre 
authorized under the 1992 license amendment ~ approving turbine replacement. The 1992 
license amendment authorized replacement of four existing 2.0-megawatt (MW) 
turbine/generator units (Unit Nos. 5 through 8) with two l4-MW turbine/generator units. 
TransCanada seeks to amend the current license, as amended in 1992, by replacing the 
four units with four new 4-MW units instead of two 14-MW units as provided in the 
amended license. 

The two 14-MW unit installation has not moved forward due to economic factors, 
wholesale power restructuring in the New England inarket, changes mtlle marketplace. 
and changes in project ownership, including most recently the bankruptcy status of 
[ISGen New England (the previous owner of the Vernon Project). With the improved 
conditions in the generating market, TransCanada re-evaluated the turbine replacement at 
the Vernon Project and intends instead to replacing the unils with four 4-MW units. ['he 
four 4-MW units would fit in the same station footprint as the existing units, and 
TransCanada would not need to conduct some of the more significant modifications that 
would be associated with installation of two 14-MW units. The proposed change would 
decrease the project's total installed capacity from 44.4 MW (as authorized by the 1992 
amendment) to 32.4 MW and would produce about 188,544 megawau-hours (MWh) per 

year. 

This environmental assessnlent tEA) assesscs the effects of the proposed actiOll 
and the no action alternative. Under the proposed action, TransCanada would implement 
an Erosion and Sedimentation Control Plan that would provide measures tor the 
protection against erosion, sedimentation, and spills into public waters due m any 
potential land-disu,rbing, demolition, or construction relaled activities associated wilh the 
installation of the proposed turbine units. Major construction activities would occur in 
the dry behind the cofferdams, so there would be no disturbance of resident fishes during 
that period. Any discharges of water from the constructinn area would be cycled through 
the sediment control basin, so there would be no discharge of turbid waters, and 
associated sedimentation, downstream of the dam. 

TransCanada proposes no change in project operations and tt~e project would 
continue to operate in its current mode. The proposed unit installation would result in a 
reduction in the maximum station hydraulic capacity by about 3,800 cubic feet per 
second (cfs) (from the authorized 20,930 to 17,130 cfs) that would result in some increase 
in the amount and duration of spillage over Vernon dam during high flow events. 

: ..\ppl,caUon bled b~ New Enghmd Po,aer Compan,, on February 22. 1991. m amend file Vernon Projccl 
and appro',cd b) Commission Order issued on June 12. 1992 (5g t 'ERC 'U62.267). 

vi 2/2 7/0,5 
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compared to `.',,hat would occur if the two 14-MW units authorized by the 1992 
amendment are installed. 

TransCanada is also conducting a computational fluid dynamic (CFD) model to 
assess the tailrace flow patterns associated with the proposed four 4-MW units, and hov, 
those patterns may affect attraction flows from the fish htdder. Based on the preliminary 
results of the CFI) modeling, at flows less than or equal to 12.000 cfs (final modeling 
results will be available by April 1, 2006), it appears that a back eddy would develop m 
the vicinity of the fish ladder tailrace entnmce, if the four new units are m operation, and 
Units 9 and 10 (closest to the fish ladder entrance) are shut dov.'n. Thus, TransCanada is 
prepared to operate Unit 9 .(~ Unit 10 as first-on, last-off during the operation of the fish 
ladder ,,,,'hen flows are at or below about 12,000 cfs, unless the final results of the CFD 
modeling indicate that an alternative operation would eliminate the potential back eddy. 
TransCanada ,.viii also develop a study plan in consultation with Connectict, t River 
Atlantic Salmon Restoration Commission agency representatives to evaluate the 
effectiveness of the fish ladder under the re-powered station flow regimes during the first 
2 years of commercial operation of the new units. 

Based on a desktop evaluation of potential fish passage sur,,'ival through the 
proposed new 4-MW units, there is no indication that, with installation of the new units, 
fish survival during downstream passage, which has been shown to be high at the project, 
would markedly change f,om existing conditions. During operation of the proposed 
units, there should be little effect on downstrealn fish migration, because there are 
multiple options available for downstream passage (fishpipe, fishtube) and because the 
intakes to the new units would be located behind the lou`.'cr array'. With the installation 
of the new units, the louver array should continue to intercept and guide fish to the fish 
tube. 

TransCanada proposes to execute a Menloranduln of Agreement (MOA) among 
TransCanada, the New Hampshire State Historic Preser`.'ation Officer (SHPO), the 
Vermont SHPO and FERC that stipulates measures for the documentation and protection 
of historic properties within the Vernon Project. The executed MOA would ensure that 
provisions for cultural resource protection at the project are implemented and that the 
effects of the proposed action on historic properties ol the Vernon Project would be 
appropriately mitigated and protected, resulting in a no adverse effect on the historic 
properties associated with the Vernon powerhouse. 

The no-action alternative would result in the implementation of the 1992 license 
amendment with the approved two 14-MW units. Approval of the proposed installation 
of the four 4-MW units and associated actions would result in greater efficiency in the 
total operation of the project and operations that are better suited to the current market 
demands. The proposed action would result in less demolition and modification of the 
powerhouse anti cquipment than what would be required under the installation of the 
authorized 14-MW units. Compared to the authorized two 14-MW units, the proposed 
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installation of four-4-MW units would have a capital cost reduction of 43 percent yet the 
resulting energy production would be only 16 percent less. In addition, the combined 
maximum hydraulic capacity of the proposed 4-MW units would be 35 percent less ~han 
the authorized 14 MW units. The proposed action would, therefore, result in a 
st,bstantially more efficient development of the unused hydraulic capacity both in terms 
of hydraulic efficiency and capital cost. including structural modifications to the 
powerhouse, while producing almost an equivalent amount of annual energy. 

On the basis of the record and this EA, we conclude that replacement of the 
existing units at Vernon Project, along with implementation of the I.icensee's proposed 
environmental protection measures, would not constitute a major federal action 
significantly affecting the quality of the human enviromnent. 

I 

I 
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E N V I R O N M E N T A l ,  ASSESSMEN'F 
N O N - C A P A C I T Y  A M E N I ) M E N T  

V E R N O N  HYDROELEC.TRIC PI~.OJE(FI' 
F E R C  NO. 1904 - -  NEW HAMPSIt lRE/VI , . 'RM()NT 

1. A P P L I C A T I O N  

TransCanada Hydro Northeast. Inc. (Trans('anada or l,icenscc) proposes to amend 
its existing license for the Vernon Project to revise the number, generating capacity, and 
design of rej~lacement turbine/generator nnits that were authorized under tile 1992 license 
amendment approving turbine replacement. The 1992 license amendment authorized 
replacement of  four existing 20-megawat t  (MW) turbine/generator units (l.Jnit Nos. 5 
through 8) with the two 14-MW turbine/generator units. TransCanada seeks to amend 
the current license, as amended in 1992, by replacing the four units with Iour new 4-MW 
units instead of two 14-MW units as provided in the amended license. 

The Fedcral Energy Regulatory Commission (FERC or Commission) issued a new 
license for a major project for the existing Ver| |on Hydroelectric Project (FERC No, 
1904) on Jt, ne 25, 1979. The license expires on April 30. 2018. The Vernon Project is 
located on the Connecticut River at about river mile 142, near the towns of tlinsdale in 
Cheshire County, New Hampshire, and Veri|on in Wmdham County, Vermont I.~ec 

project figure in Attachrnent 1 of the non-capacity amendinent application). The projecl 
has a total authorized installed capacity of 44.4 MW. There are no federal hinds within 
the project boundary. 

The two 14-MW unit installation ]las not moved forward due to economic lactots. 
wholesale power restructuring in the New t"ngland market, changes m the marketplace, 
and changes m project ownership, including most recently, the bankruptcy status ol 
USGen New England (USGenNE) (the previous owner of the Vernon Project). With the 
improved conditions in the generating market, TransCanada re-evaluated the turbine 
replacement at the Vernon Project and intends instead to replace the units with four 4- 

M W  units. T h e  fl)ur 4-MW units would fit in the same station footprint as the existing 
units, and TransCanada would not need to conduct some of the more significant 
modifications that would be associated with installation of two 14-MW units. The 
proposed change would decrease the project's total installed capacity from 44.4 MW (as 
authorized by the 1992 amendment) to 32.4 MW with the installation of  the four 
proposed 4 -MW units. 

i 

: Application filed by New Eneland Power Company on February 22, 1991, to amend the Vernon Proiect 
and approved by Commission (kder issued on June 12, 1992 (59 |:ERC ~62,267). 
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II. B A C K G R O U N D  

A. P U R P O S E  O F  A C T I O N  

On February 22. 1901, New England Power Company  (NEP), the licensee at the 
time for the Vernon Project)  filed an application for an amendment  of  license to replace 
four existing 2 -MW turbine/generator units (Unit Nos 5 through 8) with two 14-MW 
turbine/generator units (Unit Nos. 11 and 12). The proposed change wot, ld ha;'e 
increased the project's total installed capacity from 24 4 to 44.4 MW and increased the 
total hydraulic capacity from 15,530 to 20,930 cubic feet per second (of s). In addition, 
under the 1992 amendment ,  the licensee also proposed the following additional 
modifications to the project: (1) install two new outdoor 13.8- to 69-kilovolt (kV) step- 
up transformers;  (2) replace tile existing interior 69-kV bare conductor m'erhead busses 
with an underground 13.8-kV interconnection to the new step-up transformers; (3) install 
two new draft tube extensions for the two 14-MW units: and (4) replace all interior 
electrical equipment  for the turbine/generator units with a modern control system and a 
new control room. 

On June 12, 1992, tile Commiss ion  approved the proposed license amendment  
authorizing the replacement of  four 2 -MW units with :wo new 14-MW units (59 FERC 
'I[62,267 ). This amendment  reqnired comnlencing constrnction within 2 years of  
arnendrnent being granted and completion within 4 years. Fortner licensees for Vernon, 
NEP and USGenNE,  requested several suhseqnent  extensions to this deadline citing 
changes in capacity market, wholesale generation de.regulation in New England, asset 
ownership transfer and bankruptcy issues. The Cornmission gn, nted these extensions, a 
Currently, the 1992 amendment  requires TransCanada to cotnmence construction of these 
units by June 11, 2006 and complete the installation by June 11. 2008. With tile 
improved conditions in the generating market, TransCanada re-evalnated turbine 
replacement at the Vernon Project and is proposing instead to rephtce the units with fonr 
4 - M W  units. The four 4 -MW units would basically fit in the same station footprint as the 
existing units and TransCanada would not need to conduct solne of the inore significant 
modificat ions that would be associated with installation of two 14-MW units that were 
approved under tile 1992 license amendment .  

On October 17, 1997, NEP applied ['or Commission approval to transfer the licenses for all of its 
hydroelectric assets, including the Vernon Project (Project No. 1904) from NEP to USGen New Enghmd, 
Inc. Oll February 27. 1998, the Commission approved the transfer of the licenses, and transfer of the 
assets for these hydroelectric projects from NEP to USGenNE was finalized on September I, 1998. The 
license transfer was completed on November 20, 1998. On October 29, 2004, anti supplemented on 
No,,ember 2, 2004, USGen New England, Inc. and TransCanada Hydro Northeast, Inc. applied for the 
transfer of the Vernon Project license. On January 24, 2005, the FERC approved the transter of the 
Vernon Project license from USGen New England, Inc. to TransCanada II.',dro Northeast, lnc 
" Commission Orders granting extension of time issued on June 8. 1994; May 15, 1996: March 25, 1998: 
June 23 2tlt)); May 8 2())2; and July 6, 20t)4. 
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B. NEED F O R  P O W E R  

If approved, the power from the proposed increase m turbine capacity at the 
Vernon Project would help to meet the local and regional need for power. The project 
provides low-cost renewable energy that displaces non-renewable, fossil-fired generation 
and contributes to a diversified generation mix. Displacing the operation of fossil-fueled 
facilities avoids some power plant emissions and creates an environmental benefit. The 
additional output resulting from the upgraded turbines, if produced by fossil-fueled 
generation, would result in an increase in greenhouse gases of about 37,700 metric tolls 
of carbon per year. 

III. P R O P O S E D  ACTION AND A L T E R N A T I V E S  

A. P R O J E C ' F  L O C A T I O N  AND D E S C R I P T I O N  

The Vernon Project is located on the Connecticut River at about river mile 142, 
near the towns of Hinsdale in Cheshire County, New Ilampshire, and Vernon m 
Windham County, Vermont (see project figure in Attachment 1 of the non-capacity 
amendment application). The project 's 58-foot-high concrete gravity dam is composed 
of  a 356-foot-hmg powerhouse and a 600-foot-long Sl,,illway with six taintor gates, eight 
underwater sluice gates, hinged hydraulic flashboards, stanchion flashboards, and a trash 
log shfice to discharge flo,a's in excess of powerhouse capacity. The project reservoir has 
a water surface area of 2,550 acres at normal pool elevation 220.13 (National Geodetic 
Vertical Datum), and it extends about 26 miles upstream for a maximum of 54,000 acre- 

feet of storage. 

The Vernon Project was constructed in 1909 with eight turbine generator units: 
Units 1-4 each with a capacity of 1.5 MW and Units 5 througla 8 with a capacity tff 20  
MW. The original turbines had three runners on a common shaft in at vertical 
configuration. In 1917, an additional two units (Units 9 and 10), which are Francis-type 
turbines, were added. These units had a capacity o f 4 2  MW each. In the 1920s, 1.Jnits I 
through 4 were upgraded to single Francis runners with a unit capacity of 2 MW each. 
The Commission was notified that Units 8 and 5 were declared out-of-service in 19925 
and 1994, 6 respectively. In 2004. Units 6 and 7 ceased to operate, and the status of these 
units was awaiting the decision to repair or replace these units, when the phmnmg began 
for the current re-powering project. Concerns over confined-space issues also led to the 
decision to discontinue service. In 2006, these last two units will be officially retired and 
the New York Regional Office of the FERC notified. 

As approved by the 1992 license amendmcnt,  the project facilities would include: 
a powerhouse containing four 2-MW, two 14-MW, and two 4.2-MW generating units for 

• l.ettcr from l lW.  Sullivan, New Enghmd Power Company, to Anion Sldou, Ft'|<C, New York Rcgmnal OHicc, 
dated March 6, 1992, stating that Unit 8 was pcrmane.fly ont-of-scr'.ice. 
~' l.ettcr flora Ernest Grtggs, New England Power Company, to Antor Sid()ti. lq-RC, No'.,. York Rcgu)nal OMicc. 
daled Dccembcl I, 1994, stating that Unit 5 ',',as permanently out-ol-szr','ice. 
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a total installed capacity of 44.4 MW. Also included are m|nsmission facilities consisting 
of generating leads, four 66/2.3-kV and two 72/2.3-kV step-up transfom~ers located 
within the powerhouse, an underground 13.8-kV interconnection to two outdoor 13.8- to 
69-kV step-up transformers, and appurtenant facilities The approved 1992 unit upgrade 
resulted in a change in the project's total at, thurized capacity from 24.4 MW (a~, 
authorized under the project license issued on June 25. 1979) to 44.4 MW (as authorized 
by the 1992 order to amend the license). 

B. PROPOSEI) ACTION 
• ,) . ' .  • TransCanada proposes the following measures ass( clatt:d with the proposed 

turbine replacement: 

• Install four vertical axial flow semi-Kaphm turbine/generator units and auxiliary 
equipment, in place of the two 14-MW units approved in the 1992 license 
amendment. The nominal capacity per unit would be 4.0 MW, and the maxmmm 
hydraulic capacity per unit would be 1,800 cfs for a total output of 16 MW and 
7,200 cfs for the four proposed units. The proposed change would decrease the 
project's total installed capacity from 44.4 MW (as authorized by the 1992 
amendment) to 32.4 MW with the installation of the proposed four 4-MW units. 

Excavate a minor portion of the underlying bedrock within the confines of the 
station to accommodate the draft tubes associated with the new units m place of 
significant bedrock excavation and deepening/he draft tube as much as l0 feet as 
approved in the 1992 amendment. 

Replace the existing trashracks and continue th,: existing bar spacing of 2 inches 
o[1 center. 

Replace bottom-hinged head gate and hoist removal with vertical single-leaf wheel 
gates aDd new hoist. 

tIpgrade the auxiliary equipment at the powerhouse including: replacement of the 
powerhouse crane; upgrade of the 13.4-kV cables to the main transformers; station 
service upgrades mch|ding new breakers; and replacement of the 2.4-kV 
switchgear for Units 1 through 4. 

Implement an Erosion and Sedimentation Control Plan (ESCP) that would provide 
measures for protection against erosion, sedimentation, and spills into public 
waters due to any potential land-disturbing, demolition, or construction related 
activities associated with the installation of the proposed turbine units. 

• Continue prescribed first-on, last-off operation of either Units 9 or 10 during the 
upstream fish ladder operation when flows are at or below about 12,000 cfs. 
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Complete an evaluation of the tailrace flow patterns associated with the proposed 
flmr 4-MW units, and how those patterns may affect attraction flows from the fish 
ladder using comptuational fluid dynamic (CFI)) models. Provide agencies with a 
copy for comment prior to submitting it to the FERC as a supplement to Ihis 
application. 

Develop a study plan in consultation with Connecticut River Athmtic Sahnon 
Restoration Commission (CRASC) agency representatives to evaluate the 
effectiveimss of the fish ladder under the re-powered station flow regimes during 
the first 2 years of comlnercial operation of the new units. 

Execute a Memorandum of Agreement (MOA) among TransCanada, the New 
Hampshire State Historic Preservation Officer (SHPO), the Vermont SHPO, and 
FERC that stipulates measures for the docume||tation and protection of historic 
properties within the Vernon Project. 

C. N()-ACTION AI,TERNATIVE 

The no-action alternative would result in the in|plementation of tim 1992 approved 
license amendment for the installation of the two 14-MW units, to replace four existing. 
shut dowH units. Other alternatives exist with respect to the number and sizes of nev. 
units to install as replacements for the old units; however, based on physical constraints. 
con|inertial availability, available rivet flows, and a cost/benefit analysis, TransCanada 
found that the proposed four 4-MW units represented the best choice. Alternatively, m 
the event that neither the four 4-MW or the two 14-MW units are installed. {~r any other 
future option to utilize the available energy, TransCanada would be required to apply for 
a license amendment for a reduction in authorized capacity', resulting m significantly 
decreased capacity at the project of about half of what would occur under the proposed 
action. 

IV. CONSULTATION AND COMPLIANCE 

A. (?ONSUI,TATION 

TransCanada initiated consultation with the New Hampshire SHPO (letter dated 
November 16, 2005) and the Vermont SHPO (letter dated December 20, 2005) and held 
separate const, ltation meetings to discuss the proposed action, the proposed MOA and 
receive coraments on December 22. 2005 and February 13, 2006 respectively. 
TransCanada conducted an initial consultation meeting on January 25, 2006, with 
representatives from the U.S. Fish and Wildlife Service (FWS), New Hampshire 
l)cpartment of h~nvironmental Services (NHI)F.S), New Hampshire Fish and Game 
l)epartment (NHFG), Vermont Department of Fish and Wildlife (VDFW), Vermont 
Agency of Natural Resources (VANR), and CRASC to discuss the proposed actions 
related to this non-capacity application and potential concerns or issues that the agencies 
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may have. In addition, the proposal has been reviewed with the Town of  Hinsdalc 
Conservation Commission as well as the Connecticut River I ,ocal Advisory Committee 
to the Connecticut River Joint Commissions.  The non-capacity amendment application 
,.,,'as distributed to the FWS, NHDES, NHFG, VANR. VDFW. (TRASC, NIISHPO, 
VTSHPO, New York Regi,.mal Office of  FERC, and the L!.S. Army ( 'orps of Engineers 
at the time of  filing the application with the FERC. 

B. C O M P L I A N C E  

1. Section 18 Fishway Prescriptions 

Section 18 of the Federal Power Act (FPA) stales thal the Commission will require 
the construction, maintenance, and operation by a l.icensec of such fir, hways as inay bc 
prescribed by the Secretary of  the Interior or the Secretary of  Commerce, as appropriate. 
For the Vernon Project. upstream and downstream fish passage facilities have been 
constructed at the project, so further fishway prescriptions are not anticipated. Section 
V.C.2 of this environmental assessment (EA) includes a description of  the existing fish 
facilities. 

2. Water Quality Certification 

Under Section 401 (a)( 1 ) of  the Clean Water Act, an applicant for a federal license 
or perlnit to conduct an activity that may result in a discharge into the navigable waters of 
the United States must provide the licensing or permitting agency with water quality 
certification (WQC) from the applicable state. The federal agency may not authorize the 
activity unless certification has been obtained, or the state has waived certification 
through failure to act on the reqt, est for certification within 1 year after receipt of that 
request. 

The western historic tow waterline of  the Connecticut River forms the boundary 
between the states of Vermont and New Hampshire. It lies such that Units 5 through 8 
a,c v,,holly within the State of New tlampshire. However, TransCanada understands that 
the river is a shared resource that lends itself to a coordinated approach by the two states 
with regard to compliance with state water quality standards. Under the 1992 license 
amendment process, the NHDES placed conditions on the Vernon Project WQC relevant 
to the 1992 license amendment, and the VANR, pursuant to a Settlement Agreement with 
the licensee filed with the Commission November 18, 1991. agreed to waive 401 WQC to 
the extent that it may have been required by Vermont. 

TransCanada filed for an amended 401 WQC (concurrent with the filing of the 
application with the FERC) from the NHDES based upon the proposed change in re- 
powering Units 5 through 8. The intent is that any potential revised conditions placed oil 
the New Hampshire 401 WQC as a result of  the revised scope of unit replacement would 
be conducted through a cooperative consultation process between the NHDES and 
VANR such that the NHDI-S issued WQC would satisfy the State of Vermont 's  interests 
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and VANR would contint, e to waive a requirement for Vert+nont 401 WQC associated 
with this amendment .  TransCanada  believes that the Settlement Agreement  regarding the 
401 WQC, pursuant to the proposed turbine replacement entered into betv,een Nt.-P and 
the VANR, filed with the Commiss ion  on November  20. 19917 and incorporated into the 
1992 Order, remains binding upon the VANR and TransCanada through the transfer of  
the license as amended by the FERC. 

3. (2oastal Zone Management Act 

Section 3t)7(c)(3) of the Coastal Zone Management  Act requires that all fcderally 
licensed and permitted activitics be consistent with approved state coastal zone 
managelnent  prograrns. If a project is located within ~t coastal :,:one boundary,  or it a 
project affects a resource located in the boundaries of  the designated coastal zone. the 
applicant must  certify that Ihe project is cc, nsistent with the state 's coastal zone 
managenmnt  program. 

The Vernon Project is not located m a state-designated coastal zone managernent 
area and therefore is not subject to the New Hampshire coastal zone ,nauagemcnt  
program reviev,,. Vermont  does not have a coastal 7one management  program. 
Accordingly,  no coastal zone consis tency certification is needed for this project. 

4. Endangered Species Act 

Section 7 of  the Endangered Species Act requites federal agencies to ensure that 
their actions are not likely to jeopardize the continued existence of endangered or 
threatened species, or result in the destrt, ction or adverse modification of the critical 
habitat of  such species. The only federally listed wildlife species that occurs in the 
vicinity of  the project is the threatened bald eagle (HaIiaeetus leucocephalus), which has 
an active nest about 700 meters (2.300 feet) downstream of the project. The federally 
listed endangered shortnose sturgeon occurs in the Commcticut River, but the population 
is found downst ream of  the Turners  Falls Project (FERC No. 1889), which is located 20 
miles downst ream of  Vernon. There are no federally listed plant species within the 

project vicinity. 

5. National Historic Preservation Act 

The National Historic Preservation Act of  1966 (NHPA) (16 I,'.S.C. 470 et ,wq.) 
(as amended)  requires federal agencies to manage cultural resources under their 
jurisdiction and authorizes the Secretary of  the Interior to maintain the Natiomd Register 
of  Historic Places (National Register). Section 106 of the NHPA and its implementing 
regulation (36 CFR Part 800) require federal agencies to take into account the effect of  
any proposed undertaking on properties listed or eligible for listing in the National 

" Offer of Scnlcmcnt submitted by Mark Slade+ attorncy for N+,~, England Power Compan>, and \Vllliam 
Brierly, C'hicf of Operations, Vermont Department of l.'nvirotmmntal Const+rvation, tO the ('o111111i,,+~ion tm 
November 20, 1991. 
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Register. If an agency official determines that an undertaking may havc adverse effects 
on properties listed or eligible lot listing in the National Register, the agency official 
must afford an opportunity for the Advisory Council on Historic Preservation (ACHP to 
comrnent on the undertaking. 

l ransCanada initiated consultation with the respective SI-IP(.)s in New Hampsturc 
(letter dated November 16. 2005) and Vermont (letter dated December 20, 2005) 
regarding the proposed license amendment. The goal of this consultation is to rcach 
agreement and sign an MOA with the SHF'Os stipulating what mitigation and 
documentations measures ;ire required to adequately protect the historic resources 
potentially affected by the proposed changes to the existing station. Once an MOA is 
signed with the SIIt:'Os specifying docnmentation and mitigation requirements, 
TransCanada will submit the MOA to the FERC for signature and execution. 

V. ENVIRONMFNTALANAI.YSIS 

A. GENERAl.  DESCRIPTION OF THE I,OCALE 

The Vcrnon Project is located at about river mile 142 on the Connecticut Rivcr. 
The Connecticut River originates at the mouth of the Fourth Connecticut Lake near the 
Canadian border and flows southward a total of 410 miles to its mouth on l.ong Island 
Sound. Together with its major tributaries, the Connecticut River drains a watershed of 
roughly 11,265 square iniles in four states: Connecticut, Massachusetts, New Hampshire, 
and Vermont. Thirty-six major tributaries join the Coanccticut River; the principals are 
the Passumpsic, White, West, Ottaquechee, and Black rivers in Vermont; the 
Ammonoosuc,  Mascmna, Sugar, and Ashuelot rivers in New Halnpshirc; the Millers. 
f)eerfield, Chicopee, and Westficld rivers in Massachusetts; and the Farmington River in 
Connecticut. The major tributaries of the Connecticut River in and just above the Vernon 
reserw)ir are the West River and the Saxtons River from the west and the Cold River 
from the east. There are 17 dams on the main stem of the Connecticut River: 3 are 
breached and 11 are associated with hydroelectric facilities. Major land uses in the 
watershed include predominantly forest and recreation in the northern counties; open 
agricultural land in rolling hills and along alluvial floodplains and terraces; and mixed 
residential, commercial,  and industrial uscs in population centers and along transportation 

corridors. 

B. SCOPE OF CUMULATIVE EFFECTS ANALYSIS 

According to the Council on Environmental Quality's regulations for 
implementing the National Environmental Policy Act of 1969, a cumulative effect is the 
effect on the environment that results from the incremental effect of the action when 
added to other past, present, and reasonably foreseeable future actions, regardless of what 
agency or person undertakes such other actions. Cumulative effects can result from 
individually minor but collectively significant actions taking place over a period of  time 
to include hydropower and other land and water development activities. 
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The proposed action would occur primarily inside the existing pov, erhouse and 
would not significantly alter the existing project flows, and would, therefore, not result in 
cumulative effects on envilonmenta] resources. 

C. PROPOSED ACTION AND ACTION ALTERNATIVES 

Construction activities associated with the proposed action would occur primarily 
inside the existing powerhouse, isolated from the river. Sheet-lille cofferdams woukt be 
installed to isolate the construction area from the river, but would be attached to the 
t, pstream and downstream faces of the powerhouse. There would be no major m-river 
work or placement of the sheet-pilc into the river bottom, but there could he some minor 
disturbance of the river bottom during installation amt removal of the cofferdams. There 
would be no ruajor changes in project operations after installation of the new units, 
although there would be a decrease in the volume of river flow (decrease of 3,800 cfs or 
22 percent) passing through the powerhouse during periods of maximum generation, 
compared to the maxmmm hydraulic capacity authorized under the 1992 amendment. 
Thus, there would be no effects on geology and soils, terrestrial resources, recreational 
resources, and land use and aesthetic resot, rces. The only resources that could bc affected 
by tile proposed amendment wot, ld be water resources, fisheries and aquatic resources, 
and cultural resources (due to the historic significance of the powerhouse). The effects of 
the proposed action on these resources are described below. In addition, included is a 
discussion of the effects of the proposed action on the threatened bald eagle, the only 
federally listed wildlife species that occurs within the vicinity of the project. 

1. Water Resources 

a. Affected Environment: 

Water Quantity 

The Connecticut River Basin, with a drainage area of about 11,265 square miles, is 
one of the largest rivers in New England. The closest U.S. Geological Survey (USGS) 
gage to the Vernon Project is at North Walpole, New Hampshire on the main stem of the 
Connecticut River about 30 miles upstream of the Vernon dam. This gage is located just 
downstream of the Bellows Falls tlydroelectric Project and essentially measures tile 
inflow to the upper end of the Vernon Project reservoir, which is about 26 miles long, 
covering 2,550 acres at normal pool elevation of 220.13 feet. Tile drainage area at the 
North Walpole gage is 5,493 square miles, while the drainage area at the Vernon Project 
is 6,266 square miles, or 773 square miles (14 percent) greater than at the gage. Based on 
average monthly flows from the North Walpole gage (see table 1 ), highest flows typically 
occur during the spring freshet (March, April, and May), and lowest flows occur during 
the late summer months of July, August, and September. High flows, however, may 
occur during any month of the year due to storm events. The Vermin spillway has the 
capacity to pass 90,000 cfs through its gates. 
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Table 1. Mean monthly flows at USGS gage number 01154500, Connecticut 
River at North Walpole, Nil, 1970-200,1. (Source: USGS, 2006a) 

~ , . . .  , M e a n  M o n t h l y  S t r e a m f l o w  i n  c f s  f l o w s  _ . . 

, 7DT,87:?~m_[ 14,537 2 6 , 4 ~ - 7 ~ , 2 , i i ~ 1 J [ 4 , ~ ~ _ 4 ,  ~7~-3R ] z-~TS-_L2~,327 1 9.49![ 

The Vernon dana is located at about river mile 142, with the Bellows Falls 
tlydroelectric Project located approximately 32 miles upstream and the Tt, mers Falls 
Hydroelectric Project approxiinately 20 miles downsueam in Massachusetts. Flows m 
this reach of  the rivet are highly regulated by upstream hydroelectric projects, except 
under high-fh)w conditions. Other reservoirs in the t, pper Connecticut River Basra 
provide a usable storage capacity of about 310,000 acre-feet. Typically, when t]ows are 
less than its hydraulic capacity, the Vernon Project operates in a daily-cycle run ot  river 
mode, where the daily inflow matches the daily outflow. Generation can vary in the day 
between the required minimum flow and full capacity if flows are available. The 
minimum flow at the Vernon Project is 1,250 cfs or inflow if less (0.20 cfs per square 
mile of  drainage area), which was established m 1979 when the projecl was relicensed 
The 540-MW Vermont Yankee Nuclear Power Station is located on the Vermont shore 
just upstream from Vernon dam, and withdraws a small amount of water for cool ing 

Typically, pond fluctuations greater than two (2) feet occur infrequently. The 
need to utilize inore than the upper two feet of Vermm's storage arises when regional 
energy demand is very high and when electric system stability is threatened by the 
unexpected loss of  other gcnerating units or transmission lines. Statistically based on the 
past eight years of  hourly operating data, the pond is below 220.13 feet msl more than 99 
percent of the time and above 218.13 feet msl 98 percent of the time. When flows exceed 
45.000 C[S up tO the maximum flow where the project still has control of reservoir levels, 
Vernon is operated such that the reservoir does not exceed elevation 218.6 feet msl m 
order to maintaiu flow within its upstream project {'~oundary. 

i 

Q 
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Water  Qual i ty  

The Connecticut  River in the vicinity of  the project is classified as a Clas~, B 
water. Pursuant to NItDES water quality criteria, (?lass B waters must  have 
instantaneous dissoh, ed oxygen (DO) levels greater than 5 mg/l, and at least 75 percent 
DO saturation based on a daily average. Other criteria for Class B waters include a pit 
between 6.5 and 8.0. and bacteria (E. cob) levels less than 406 counts per 100 ml of water 
on an instantaneous basis, and 126 counts per 100 ml as a geometric mean using three 
samples over a 60-day period (Connecticut River Joint Commiss ions  and NHDES, 20O4). 
Based on a 2004 water quality assessment  by NHI)ES (Connecticut River Joint 
Commiss ions  and NttDI-S, 2004), the Connecticut Ricer upstream and downstream of 
the Vernon l:'roject (to a point in Massachuset ts  about 8 miles downst ream) fully met the 
criteria for Class B waters. Water quality data are also available from the LISGS gage at 
North Walpole, about 30 miles upslream of the Vernon dam. These data are somewhat  
sporadic and are reported as single values collected once or more frequently per month on 
some but not all months ,  dating back to 1954. Table 2 contains data reported since 2002 
for some parameters.  These  data illustrate the seasonal variability' in water temperature, 
river flow, 1)O, and pH, and do not show any violations of water qualily standards if  or 

DO and pH). 

Provis ions  1.111der the 1992 License A m e n d m e n t  

Under the existing 1992 license amendment ,  Article 401 requires the Licensee to 
prepare a soil erosion control plan prior to commencing  any land clcarmg or hind 
disturbing activities associated with the turbine replacement. Article 401 stipulates that 
the erosion control plan contain, at a minimum, the following measures:  ( 1 ) cofferdams. 
perimeter control measures ,  measures  to divert runoff  around disturbed land surfaces and 
to collect and fillet runoff, provisions for energy dissipation, rip-rap, and permanent  
drainage where necessary;  (2) a revegetation plan; and (3) disposal of  cxcavated materials 
above the high water mark and storage of fuel and chemicals used in construction iDa 
manner  to prevent releases to water bodies. The article also requires the l . iccnsee to take 
cvery reasonable precaution during construction to prevent the discharge of 
petrochenficals, wet concrete, or other materials and debris into the river, and to dispose 
of debris properly and in a non- wetland location. In addition, the l . icensee was required 
to consult with and include in the plan documentat ion of  consultation with, and 
recommendat ions  of, the New Hampshire Water Supply and Pollution Control Division 

and VANR. 

l 1 2/27t0~ 
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Table 2. Water quality data from USGS gage number 01154500, Con||ecticut River at 
North Walpole, NH, l)ecember 2002 to September 2{){}4. (Source: IISGS, 
2(}06b) 

Date 
12/11/2002 

1/6/2003 
- -  -2/3/2003 

3/17/2003 
3/27/2003 
4/2/2003 
4/9/2003 

4/15/20(}3 
4/29/2003 
5/12/2003 
6/17/2003 
7/15,'2003 
8/19/2003 

I _ .  

9/8/2003 

Water  Temp. 
(C} 

1.1 
.2 
.1 
.5 

2.0 
2.0 
6.2 
9.0 

11.5 
18.5 
23.9 
25.0 
20.4 

10/8/2003 12.1 
11/3/2003 

12/10/2O03 
', 1 / 13/2(}04 
r 

2/2/2O04 
3/1/2004 

3/31/2004 
4/5/2004 

411312004 
5/3/2004 
6/8/2004 
7/20/{}4 

8/10/2004 

I 

9/7/2004 

10.0 
.2 

_ _ I  

0 
0 

.5 

5.4 
13.2 
16.7 

23.0 
20.5 

River Flow 
(cfs) 

1,29{} 
• 4,2O0 

__ 5,350 
1,560 

45.6o0 
a<6oo 
10,300 
23,200 
19,800 
12,8oo_ 
11,500, 
5 3 6 0 ,  
6,520 

- IT i) l 
5,30O [ 

10,400 
9,000 

7,600 
26,000 
34,000 

7,310 
6,080 
1,610 
5,680 

Dissoh'ed 

13.1 
14.0 
13.9 

pH ( s t a n d a ~ -  
units in field) 

7.2 
7.0 
7 . 4  I 

, 7.5-] 

- - i  6.8. I 
I BT 7 
12.9 
12.3 
10.9 
9.9 
9.1 
7.3 
7.7 

I I  

8.5 
9.7 

1 (I.9 
13.6 
13.9 
14.3 
14.8 

12.2 
10.3 

7"7 t 

7.0 

7.3 
7.5 
7.5 

I _  I 

7.6 
7.6: 
751 
7.7 
7.6 
7.2 
7 . 2  : 

7.0 
( ] 6.) I 

6.8 1 
7.O] 
6.6! 

- m - 7 . 7  i 
7.6] 
7.7 

1 

7.4 I 

I 

I 

TransCanada is initiating disassembly of Units 5 and 8 that are out-of-service aml 
6 and 7 will also be placed out of service. In addition to the mechanical problems with 
the units, there is a confined space issue which results in a potentially unsafe environment 
lot maintenance activities. To commence dismantling of the units, TransCanada is 
installing a cofferdam at both tile ui)stream and downstream faces of the Vernon Station 
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to isolate and de-water those portions of the phmt associated with Units 5 through 8. The 
bulkhead design at each location (upstream and downstream) will be vertical steel sheet 
piles st |pported by horizontal steel wales and vertical struts. Thc bulkheads will be 
anchored to the existing toe of  powerhouse,  and there will be no driven piles. The 
cofferdams will not block the upstream or downstream fish passage entranccs and will be 

located reside the louver array. 

A sediment control basra will be provided during construction on the downstream 
side of the powerhot, se, above the existing fishway collection gallery, which is no longer 
used. Any inflow of water Jr|to the work area will be [romped to this sediment control 
basin prior to discharge back to the river. The basin will serve as a temporary settling 
pond for water pumped out from the work area and as a temporary storage area for the 
associated sediments  and construction debris. Clean filtered water from the basin 
containing filter fabric will seep back to the river. The sediments and construction debris 
that are deposited m thc sediment control basin will be transported off-site to an approved 

landfill. 

Until the current non-capacity amendment  appiication was submitted, the Licensee 
did not proceed with the dt:veh~pment of  the erosion control phm because the authorized 
installation of the two 14-MW units had not moved forward. Trans( 'anada developed 
and is proposing to in |p lemcnt  an ESCP that would follow the requirements of  Article 

401 of the 1 ~)92 anaenchnetlt (see description below ). 

The following conditions were inchtded in the NH 401 WQ(_ | ssucd on December  

99 9, I 1. Al though TransCanada  intends to file for a new WQC. until a new or revised 
WQC is issued, TransCanada  expects to meet the following requirelnents: 

77u, Jblhming water quality monitoring program must be enacted fi,llowmg the 
.start Q/'con.slruc lion assoc/ated n'ilh the unit replacement at the Vertlon Site. 

(at Dissolved oxygen and water temperature must be monitored at three stations in 
the Connecticut River; upstream of the Vernon impoundment, in the intpoundment 
(surface. bottom and mid-depth), and downstream of the dam. all stations as 

specified by NIII)ES. 

(b) Monitoring must occur once each month for a three day period during the 
/'ollowing months: June, July, August, and September. ~amplin~ will be 
conducted between 6 am and 8 am. 

(c) Equipment calibration and quality control measures mu~'t be./bllowed to aasure 

accurate reporting. 

,d) Monitoring events ~t ill be conducted under as close to limiting water quality 
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conditions as possible (i.e., river water temperatures of  20°C or greater and river 
.[lows less titan 3, 000 c~l~'). Sampling f lows will be documented including infirm', 
reservoir level, generation and spillage anti ou!llow. 

W~zter quality monitoring data, analysis o f  the data and QA/()C result,s" mu~t be 
reported on an annt,al basia and a summat 3' report must be s t d ) m i t t e d  to NUDE.S'. 

b. I-nvironmental Effects: 

m 

I 

I 

I 

Water Quantity 

Proposed Action 

TransCanada proposes to replace the existing 2-MW turbine/generators (Units 5 
through 8) with four 4-MW turbine/generator units, instead of the two 14-MW units 
at, thorized under the 1992 amendment. The new units would be installed in the existing 
turbine bays. The proposed four units would be installed within the existing intake hays. 
In order to facilitate the new turbines, a small amount of bedrock would need to be 
excavated within the powerhouse. It is estimated that a total of 400 cubic yards of 
bedrock would be excavated at the base of the existing wheel pits to accomluodate the 
draft tubes associated with the new units. This excavated material would be removed off- 
site for disposal. Therefore, the overall plant configuration would remain virtually the 
same. There may be some minor modifications to the existing plant structure required to 
allow installation of the new units, but no changes in project operations are proposed 
during the construction period. No operational changes are proposed. 

TransCanada proposes to implement an ESCI' Ihat w o u l d  provide measures for the 

protection against erosion, sedimentation, and spills iHo public waters due to any 
potential land-disturbing, demolition, or construction-related activities associated with the 
installalion of the proposed turbine units. The ESCP would be developed in consultation 
with the NHDES and VANR and filed for Comlnission approval m advance of any hind 
clearing or land disturbance activities as required by Article 401 of the June 12, 1992, 
FERC Order Ainending Ificense. The ESCP would include a design and schedule to 
control erosion, slope stability, and fugitive dust and to minimize the quantity of 
sediment resulting from project construction and operation. 

The nominal hydraulic capacity of the four new units would be 6,400 cfs ( 1,600 
cfs each), while the maximum capacity would be 7,200 cfs (1,800 cfs each). This would 
result in an overall plant hydraulic capacity of 15,068 cfs (nominal) and 17.130 cfs 
(maximum), which would reduce the station total hydraulic capacity from 19,668 cfs 
(nominal) and 20,930 cfs (maximum), as approved by the 1992 amendment. Although 
the authorized maximum capacity of the station has been 20.930 cfs (since the 1992 
amendnmnt), since the shutdown (11 Units 5 through 8 the total maximum station 
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hydraulic capacity has been about 9,930 cfs. Though Ihe attthorized hydraulic capactty 
the station would be reduced, TransCanada is not pmF.osing any changes in how the 
project operates. The minimum flow requirement of 1,250 cfs or inflow if less would 
continue to be met, and other operating procedures for either normal or for emergency 
conditions such as flood flow conditions would remain the same as current operations. 

o|" 

Our Analysis 

A reduction in the maximurn station hydraulic capacity by about 3.800 cfs (from 
the authorized 20,930 to 17,130 of s) would result in some increase in the amount attd 
duration of spillage over Vernon dam during high-flow events, compared to what would 
occur if the two 14-MW units authorized by the 1992 amendment are installed, s Based 
upon a 28-year period of record from 1972 to 2000, flows exceeding 20.930 cfs and 
17,130 cIs occur 14 percent and 18 percent of the time respectively. A rnaxinmm 
hydraulic capacity of  17,130 cfs, however, would only be slightly higher than the long- 
term maximum station capacity of about 15,330 cfs, at which the project operated for 
decades, until the recent retirement of Units 5 through 8. Compared to operations in 
recent years (since the retirement of Units 5 though 8), the maximum station hydraulic 
capacity would increase by about 73 percent and result in a significant reduction in 
spillage from what has been experienced in recent years. Based upon the same 28-year 
period of  record from 1972 to 2000, flows exceeding 15.330 cfs and 9,930 cfs occur 22 
percent and 38 percent of the time, respectively. 

Although spillage may occur in any month of tile year, it typically occurs in the 
months of  March, April, and May. Using the long-tcrm monthly average flows, table 3 
provides an illustration of  the changes in average spillage that could occur with the 
different operational scenarios. Although spillage is highly variable and table 3 does not 
allow estimation of the changes in the duration of spillage, this comparison indicates that 
the proposed installation of thc four new units would not result in large changes in the 
average level of  spillage frc, m long-term past operations, but would likely result m higher 
amounts of  spill in April, compared to the current authorized capacity. 

a 

Q 

I 

rill 

This assumes that spillage would not occur until the maximum capacity of all the units ill the station has 
been reached 
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I able 3. Approximate average monthly spillage (in cfs) that would occur under 
different operational scenarios for the Vernon Project. 

Operational 
Scenario 

Currcnt authorized 
(20,93(I cfs) 
Proposed 
(17,130 cfs) 
Long-term past 
( 15,330 cfs) 
Recent past 
(9,930 cfs) 

March  
( 14,537 cfs mean 

monthly_ l low)  .~ 
0 i 

i 

! 

0 

I 

4,607 

April 
(26.476 cfs mean 

monthly flow) 
5,546 

May 
(16.289 cfs mean 

munthlv, fin>y) .__ 
0 

9,346 ~- 0 

11,146 

16,546 

959 

6,359 

a l l  

4 1  

I 

' D  

I 

a 

The proposed action would result in the four 4-MW units operating with a 
maximum discharge of 1,800 cfs each as compared to the authorized 14-MW units which 
would have a maximum discharge capacity of 5,500 cfs each. As such, despite the intent 
to maintain current operating procedures and the existing minimum flows, operating a 
14-MW unit v,ould result in more rapid drawdowrl (even v,,ithin the two-foot normal 
range) and increases in discharge, compared to the 4-MW units operating scquentially to 
maintain maxinlUlll head. 

l h c  proposed action would likely result in fewer hours of operation using existing 
Units 1-4 and 9 and 10. and the "transfer" of these operating hours to the more energy 
efficient new Units 5 through 8. Itowever, this expected shift in operation would not 
result ill a change in the normal reservoir operating range of 2 feet, or the rate of 
drawdov,,n or discharge, because the new traits and the existing older units would have 

similar discharge capacities. 

Water Quality 

C o n s t r u c t i o n  t; . f fects  

As required by Article 401 of the 1992 License Amendment, TransCanada woukl 
implement the ESCP prior to any construction that would result in discharges to tile 
Connecticut River. The l)hm will be developed in consultation with the NHDES and tile 
VANR, and will include methods to reduce, prevent or divert construction run off, 
revegetation (if required) and material disposal. The plan will also be filed with the 
Commission for approval prior to any ground-disturbing or instream work. Based upon 
the plan. the upstrean~ and downstream cofferdams and sediment control basin 
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(innnediately below the powerhouse), and the installation of sediment barriers and 
containment structures would prevent discharge of materials into the river, blaintaining 
these measures throughout the construction period for the four 4..MW units would reduce 
the effects on water quality, during construction. 

Our Amdysis 

The installation of  cofferdams (upstream and downstream) together with the 
sediment control basin (described below) should adequately isolate the work area 
associated with this projecl from the Connecticut River. The sheet piles were not driven 
into the river bottom; thereforc, removal from the area following construction is not 
expected to result in any significant turbidity other than in the immediate locale, which is 
expected to re-settle locally duc to operational restrictions on adjacent units. The 
proposed bedrock removal lor the installation of the fimr 4-MW units is far less than the 
bedrock removal required for the two 14-MW units. The bedrock ,-emoval for the two 
14-MW units requi,ed essentially the removal of  bedrock to a depth of 10 fcct beneath 
the existing units, draft tube and below the upstreana tish passage collection channel in 
order to accommodate the draft tube extension. Under the proposed action, the bedrock 
removal only requires the removal of approximately 400 cubic yards, generally limited to 
the area mnnediately below the units. The depth of tee draft tube would continue to exit 
the powerhouse at the same general elevation as present. All bedrock removal woukl be 
done in tile dry after installation of the cofferdams and dewatering of tile work area. 

The sediment control basin to be placed on tile downstream side of  the 
powerhouse, above the existing fishway collection channel, would serve to collect any 
outflow of water from the work area. Any leakage into the work area would be pumped 
into the sedimcnt control basin where it would be allowed to settle and clarify before 
being discharged into the Connecticut River. The scdiment control basra would also 
serve to provide a temporary storage area for any ass(related sediments and debris from 
construction. Secondary hay bales would be installed in the fishway collection channel to 
assist with trapping any extraneous material. All solid material would be disposed of off- 
site and on land. Any short-term effects on water quality would be minimized by 
TransCanada's proposed construction measures, which would ensure that all unit 
replacement activities do not disturb areas outside of the existing powerhouse and 
adjacent switchyard. 

Operational Effects 

The project would continue to operate in its current mode, with no changes in the 
project minimum flow or other project operating procedures for either normal or for 
emergency conditions such as flood flow conditions. As described m table 3, there would 
be some changes in the level of  spillage under high flow conditions, but this would likely 
have no significant effect on water temperature. DO, or other parameters. As indicated in 
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table 2 and from recent water quality studies (Connecticut River Joint Commissions and 
NHDES. 2004), water quality in the Connecticut River in the vicinity of the project 
continues to meet state standards, and water quality monitoring is expected to be 
performed pursuant to the NH 401 WQC issued in 19~2, unless further requirements arc 
stipulated in a ne,x or revised 401 WQC. 

Our Analy,sis 

"lhe primary operational changes that may result from installation of the four 
proposed units would be changes in the volume and duration of spillage over the dam 
(see table 3). These changes, however, would not be significant and shouM not result m 
any changes in water quality. There are no indication of water qt, ality problems in this 
reach of the Connecticut River that could be associated with project operations (such as 
changes in water temperature or DO), and any changes m the spillage at the project 
would occur during higher flow periods when DO is typically at saturation and 
temperatures arc cool. The potential changes in the duration of spillage have not been 
estimated, but any changes in duration should not affect water quality because these 
changes would be occurring during higher-flow periods. 

Based upon maxirnum discharge capacity, the proposed action would essentially 
continue the current operational mode, including reservoir drawdown rates and discharge 
rates of change; operating the authorized 14-MW units would have increased the rates of 
drawdown and discharges from the project. Tht, s, there wot, ld have been a greater 
potential for effects on waler quality with operation o; the 14-MW units than with the 
proposed 4-MW units, which would continue operations as they have occurred since 
issuance of the license in 1979 

As described above, the proposed action would likely result m fewer hours of 
operation using Llnits 1-4 and 9 and 10, and "transfer" of these operating hours to the 
more energy efficient new Units 5 through 8. This shift in operations to the new units 
would have no effect on water quality, because other operating parameters (rate of 
drawdown or discharge) would not change due to the similar discharge capacities among 

the units. 

A potential secondary effect of installing the four proposed units in comparison to 
the two 14-MW units would be a reduction in the length o1 time when the station would 
be passing the minimum flow of 1,250 cfs. We are unable to predict with certainty the 
extent of that time, but based on the discharge capacity of the two 14-MW units, under 
certain inflow conditions they could cycle on and off between the mininmm flow and 
higher discharge levels, while the smaller 4-MW units could operate more continuously 
on the same volume of water, probably at discharges above the required minimum flow. 
This would act to reduce flow fluctuations, and associated water quality effects (such as 
erosion), downstream of Vernon dam, compared to operations with the two 14-MW t, nits. 
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c. Unavoidable Adverse Effects: 

None. 

2. Fisheries and Aquatic Resources 

a. Affected Environment: 

The mainstmn Connecticut River m the project area contains a diversified fishery, 
with a mix of  warmwater and coohvater resident species, and anadromous fishes. 
Primary resident game fishes include smallmouth and largemonth bass. walleye, pickerel, 
northern pike, yellow perch, and rainbow, brook, and brown trout m thc cooler water 
tributaries to the river. The project tailrace is known to support an important fishery for 
both smallmouth bass and walleye during the spring months. The Connecticut River 
anadromous fishery is of national and regional significance. There are numerous 
fishways on the river thai help to facilitate Atlantic salmon, American shad, blueback 
herring, lamprey, and striped bass migrations both upstream and downstream. Vernon 
dam is the third dam upstream from the mouth of the Connecticut River; the [owermos~ 
dam is at the Holyoke Hydroelectric Project (river mile 86), while Turners Falls dam is 
about 20 miles downstream of Vernon. The fish passage facilities at Itolyoke and 
Turners Falls annually pass upstream adult shad and herring typically numbering up to 
the hundreds of thonsands of fish, and smaller nunlbers of Atlantic salmon. Table 4 
provides a summary of the fish counts for the Connecticut River dams since 21)00. 

Table 4. Summary of the fish counts at the Connecticut River hydroelectric 
projects, 2000 to 2005. (Source: FWS, 2006) 

American Bluehack Atlantic Sea Shortnose Striped 
Projects shad her r ing  sa lmon lain rep_L~_, s_turgeon bass 

2005 
Holyoke 116,511 534 132 ~ 28,134 I 22(~ 
Turners 1,500 2 5 15,798 0 2 
Falls 
Vernon 167 0 5 3,586 0 0 
Bellows 3 0 3 229 0 11 
Falls 
2004 
Holyoke 191,555 151 45 59,461 0 256 
Turners 2,092 43 1 8,229 0 9 

Falls 
Vernon 653 0 1 3,668 0 0 
Bellows 3 0 1 229 0 0 

Falls 
Wilder 0 0 1 0 0 (1 

19 2/2 Z,'06 



Jnofflclal FERC-Generated PDF of 20060302-0126 Received by FERC OSEC 03/01/2006 in Docket#: P-1904-000 

t 'ernon Projec t  tNo 1904 J 

I 

I 

I 

Q 

A m e r i c a n  B lueback  Atlant ic  Sea Shor tnose  ~tr lpe  
Projects  sired herring_ sa lmon lamprey..._ sm_rgeon bass 

20113 
Holyoke 286,814 1,392 28 52.030 0 88~ 
Turners NR t' NR Ni l  NR NR NR 
Falls 
VernoII 267 0 0 8,048 0 (1 
Bellows 0 0 0 0 0 0 
Falls 
2002 
Holyoke 374,548 1,939 34 73,491 0 1,104 
Turners 2,870 0 4 10.160 t) () 
Falls 
Vernon 336 0 4 2,201 0 0 
Bellows 0 0 0 0 0 0 
Falls 
2001 
Holyoke 273.220 10,604 24 49.277 4 1.2 ] 7 
Turners 1.540 0 1 2,144 0 0 
Falls 
Vernon 1,666 0 1 3,394 0 1 
Bellov. s 0 0 0 0 0 0 
Falls 
2000 
l lolyoke 225,042 10,587 52 21,036 0 489 
Turners 2,590 0 5 1,350 0 () 
Falls 
Vcrnon 1.536 3 5 729 0 0 
t~ellm~ s 0 0 2 0 0 0 
Falls 

Only about 10 percent of the Atlantic sahnon captured at Holyoke arc released to continue npmcr  
migrations. Most are collected for hatchery brood stock. 
b Fish counts for Turners Falls were not reported. 

Upstream passage at the Vernon Project is provided by a 984-foot-long concrete 
combination fish ladder (ice Harbor and vertical slot designs) with 51 pools and a total rise 
o1" 35 feet from tailrace to headpond, two viewing windows for fish counting and public 
viewing, and a fish trap. The fishway also includes one main entrance weir and a 
collection gallery with multiple entrances in the tailrace. The collection gallery entrances, 
however, were found to be ineffective for attracting fish into the fishway, so the collection 
gallery is no longer used. The fishway was constructed in 1981 and was designed to pass 
40,000 adult Atlantic salmon and 750,000 adult American shad annually, although actual 
passage to date has been significantly less (see table 4). TransCanada operates the fish 
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ladder in the spring and fall of each year. The spring season for salmon, shad, and river 
herring runs from May 15 through July 15, 24 hours per day. The fall season for salmon 
runs from September 15 through November 15.24 hours per day. The 1992 Action Phm 
requires the first-on last-off operation of either Unit 9 or l(l(on the Vermont end of the 
powerhouse, closest to the tish``,vay entrance) during fish ladder operation in the spring, to 
address a potential back eddy concern that ,,,,,as indicated through nrodeling of discharge 
flows from thc two new 14-MW units that ````'ere approved in the 1992 amendment. 

Existing downstream fish passage filcilities at tire project include a "'fishlfipe'" that 
discharges through one of Ihe two old exciter turbine waterways located between Units 4 
and 5, approximately midway through the powerhouse (350-cfs capacity): a second 
smaller 'Tishtube" at the Vermont end of the powerhouse (40-cfs capacity): and a 156- 
foot-long louver array that extends from log boom pier number 1 (which is the third log 
boom pier from the Vermont shoreline) to the entrance of the fishl~ipe. The permanent 
fish passage facilities were completed at the project in 1995. 

The louver array consists of stainless steel louver panels (louver vanes are spaced 
3 inches apart) that extend to a depth of 15 feet at normal pond elevation. The purlx)se of 
the louver is to intercept and direct downstream-migrating fish that enter the forebay 
from mid-river and from the east (New Hampshire) shoreline into the fishpipe. 
Radiotelemetry studies had shown that most of the fish approach the project from mid- 
river and from the New Hampshire shoreline. The louver was designed in consideration 
of the two 14-MW units approved by the 1992 license amendment (the louver is to the 
east of  the location for the new units and would intercept fish before entering the units). 
and it is expected to function in the same manner with the proposed four 4-MW units. 
The smaller fishtube on the Vermont end of the pov,'elhouse functions as a secondary 
passage route for fish that are not intercepted by the h>uver array and that enter the 
western end of the forebay. 

Prov i s ions  u n d e r  the  1992 License  A m e n d m e n t  

Articles 402 and 403 of  the 1992 license amendment required that the Licensee, 
prior to commencing project-related construction activities, file with the FERC a plan on 
how to provide continual safe upstream fish passage to ensure the safe and efficient 
upstream passage of  Atlantic salmon, American shad, and other anadromous fishes 
during the constrt, ction and operation of the new units. The Licensee is also required to 
file a plan to provide safe and efficient downstream passage for Atlantic salmon smohs, 
American shad, and blueback herring during the construction and operation of the new 
units. 

Specifically, Article 402 requires that the fish passage plan include the following: 
(1) provisions for construcling the new units to a``'oid ihe driving of sheet pilings in the 
tailrace during tile upstreatn migration of anadronlous fishes at Ihe project: (2) tile resulls 
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of the I.icensee's hydrat, lic modeling study showing the effects of tile new units' 
discharges on the hydraulic conditions in the project tailrace; (3) recommendations, based 
on the results of the modeling study, for any changes to the project's structures or 
operation needed to ensure the safe and efficient upstream passage of anadromous fishes: 
(4) a proposed plan and schedule for monitoring the effectiveness of the fish ladder 
during operation of the new units; and (5) a schedule for filing with the ('ommission the 
results of the monitoring and, for approval, any additional recommended changes to the 
project's structt, res or operation, based on the monitoring results, to ensure the safe and 
efficient t, pstream passage of anadromous fishes. 

Article 403 requires that tile Licensee file a downstream passage phm that includes 
the following: (1) provisions for alternate intcrim downstream fish passage, in the event 
that construction activities interfere with the operation or effectiveness of tile cxisting 
interim downstream passage facility; (2) functional design drawings of permanent 
downstream passage facilities and a schedule for constructing these facilities so that the 
facilities are operational prior to the start of operation of the new units: (3) provisions to 
monitor the effectiveness of the downstream passage facilities in minimizing the 
entrainment of anadromous fishes; and (4) provisions to operate the downstream fish 
passage system in accordance with the annual notification letter issued by the CRASC. 

Subsequently, a Fish Passage Phm (Action Plan) was filed with the Commission on 
November 27, 1992, and approved by FERC Order dated February 12, 1993 (62 FERC ti 
02.097). Also, subsequent to the 1992 Amendment, the licensee constructed the 
permanent downstream fish passage facilities described abo;'e. On April 2, 1992, 
functional design drawings for permanent downstream fish passage facilities were filed 
with thc Commission, and 1hey were approved by FERC Order dated May 14. 1993 (62 
]:}-RC ~[ 62,157). On September 1, 1995. as-built drawings of the downstream passage 
facilities were filed, and these were approved by FI-RC Order dated November 7, 1995 (73 

FERC '11 62.085 ). 

Upstream Fish Passage Studies 

As part of tile 1992 amendment application, the licensee contracted with Aldeq 
Research l.aboratory (ARt.) to conduct a hydraulic modeling assessment to determine the 
potential effects of the proposed 14-MW units on fishway guidance and attraction flows 
(ARL, 1992). The results of the modeling indicated that there would be no changes in 
taih-ace hydraulic conditions at llows at or above 12,000 cfs. At lower flows, however. 
the model indicated that a back eddy would occur near the fish ladder entrance when only' 
the two proposed 14-MW units were running. The model also indicated that the 
condition could be corrected by dividing the load between the new units and existing 
Units 9 or 10, which are the two units in closest proximity to the fishway entrance. 
Accordingly in the 1992 Action Plan. the licensee proposed to operate either Unit 9 9_r 
Unit 10 as a first-on, last-off at flows below about 12,000 cfs during the upstream fish 
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ladder operation to address the back eddy' concern. Carrently Units 9 or 10 operate as 
first-on and last-off, in parl, due to their proximity to Ihe fish ladder entrance (thus 
attracting fish to that side of the tailrace), in comparison to the remaining Units 1 ~hlough 
4, which are located on the opposite side of the tailrace. Units 9 and 10 are also currently 
the preferred minimuln rio,,',, units. 

Additional upstream fish passagc studies were postponed because the construction 
and operation of ttle new units were delayed and not implcmented (for the reasons 
explained previously). As stated in the July 5, 1994, FERC Order Amending the Fish 
Passage Studies, the timing of fish passage studies, both upstream and downstream, should 
he coincident with the construction and operation of the new units, to ensure that thc effects 
of the construction and operation of the new units at the Vernon Project are properly 
evaluated, lJpstream fish passage counts, however, continue to be madc on an annual basis 
at the counting station on the upstream end of the fish ladder, to provide long-term passage 
data for the project. "Fable 4 includes the last 6 years of upstream fish passage data for 
Vernon and the other mainstem Connectict, t River dams. 

Downstream Fish Passage Effectiveness Studies 

The licensee conducted studies o71 the effectiveness of downstream fish passage 
facilities at the project in 1995 and 1996 (NA, 1996a, 1996b, 1996d), including 
assessment of the passage efficiency of the louver array, fishpipe, and fishtube for 
emigrating Atlantic salmon smolts, based on radio tagging of actively-migrating smohs. 
Atlantic salmon slnolts are the species of primary interest for downstream passage, 
because all smolts passing downstream from several upriver tributaries m Vermont and 
New Hampshire, which are heavily stocked with salmon t75', nlust pass through the 
Vernon Project. Other anadromous species, such as American shad, also require safe 
downstream passage, but the numbers of shad reaching spawning grounds t, pstream of 
the Vernon Project have been limited in recent years (table 4). Table 5 presents the 
results of the 1995 and 1996 effectiveness studies. These studies found that the guidance 
efficiency of the louver system (the number of emigrating sinolts fl'om mid-river and 
from the New Hampshire shoreline that were intercepted and prevented from entering the 
west end of the forebay) improved from 42.1 percent in 1995 to 62.9 percent in 1996. 
The percentage of fish passing through the fishpipe showed a corresponding increase, 
from 23.7 to 41.2 percent, while the percentage through the west fishtube decreased from 
34.7 to 15.3 percent. The percentage of fish passing through the turbines also decreased 
from 34.7 to 19.8 percent, from 1995 to 1996. In 1996, more fish passed via the 
spillway, because river flows were higher, yet the louver guidance efficiency was higher. 

The licensee also conducted turbine and fishway survival studies for salmon smolt 
passage (NA, 1996b; 1996c), and estimated total project survival under conditions that 
existed in 1996. Estilnated survival through the west fishtube was 93.3 percent in 1995. 
while Unit l0 survival was 94.9 percent, and Unit 4 survival (a smaller unit) was 81.0 
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percent. Based on the migration routes that smolts used in 1996, the total cstitnated 
project survival was 95.5 percent. 

Table 5. Summary of the downstream fish passage effic c icy studies conducted at 
the Vernon tlydroelectric Project, 1995 and 1996. (Source: NA, 1996a, 
1996b; 1996c, 1996(t) 

- - -  ~ ' l e a s u r e  o f  E f f e c t i v e n e s s  1995 1996  

-l.ouver guidance efficiency (perccnt) 42.1 62.9 
Percent thr,)ugh fishpipe 23.7 41.2 
Percent through west fishtubc 34.7 15.3 
Percent through Units 9-10 24.3 15.3 
Percent through Units 1-4 10.4 3.5 
Percent through spillway 0 23.5 
Perct:.nt pa~ag_c via unknown route 6.0 1.2 

! 

g 

I 

I D  

I I  

I 
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Following the efficiency and survival studies, the licensee consulted with the state 
and federal fisheries agencies regarding the results of the studies, and based orl the 
improved bypass efficiency that was shown, on the overall high project survival, and on 
the licensee's acceptance of certain conditions, the agencies stated that further passage 
studies and facility modification were not needed at that time. The conditions that the 
licenscc agreed to included the/\)llowing: operation (11 both the fish pipe and fish tube at 
full design capacity, diligent maintenance of the fish pipe and fish tube to keep the 
entrance areas free of trash and other debris, operation of Units 9 or 10 as first on and las~ 
off, and operation of the units at their most efficient gate setting possible. On May 23. 
1997. the licensee filed a request with FERC for a wawcr of the remaining dmvnstrcam 
fish passage effectiveness studies required pursuant to the February 12, 1993 Order 
approving the Fish Passage Action Plan. On February 27, 1998, FERC waived the 
requirement lor the remaining studies stating that the existing downstream passage 
facilities and the low rate of turbine mortality adequately protected downstream migrating 
anadromous fishes at the current time. The FERC lettcr also stated that should 
redevelopment of the project be initiated m the future, the studies t, nder the February 12. 
1993 Order would still be required. 

Coordination with CRASC 

As stated in the 1992 Action Plan, the licensee agreed to cooperate in the operation 
of the permanent downstream fish passage facilities at the Vernon Station in accordance 
with the CRASC Annual Schedule of Downstream Passage Operations, as described in 
Article VI of the MOA, dated July 26, 1990. The licensee also rescrved the rigbt to 
petition the CRASC in writing for changes to the operations schedule based on operation 
experience or other related data. "I'his coordination with the CRASC has been implemented 

and is ongoing. 
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E'lfi'cts on Resident Fish Species 

Major construction activities wotdd occur in the dry behind tile cofferdams, so 
there would be no disturbance of resident fishes during that period. Any discharges of 
water from tile construction area would be cycled through the sediment control basin, so 
there would be no discharge of turbid waters and associated sedimentation downstream of 
thc dam. 

Operational effects would be minor. The Licensee is not proposing any changes in 
project operations from current operations. The project would continue to be operated m 
a cycling mode between the mininmm flow and full powerhouse capacity (if flows are 
available). Compared to the current authorized maximum capacity' (20,930 cfs), there 
would be a reduction in maximum hydraulic capacity to about 17,130 cfs. This would 
result in a reduction in the potential for fish entrainment and mortality, althot, gh there has 
been no indication that resident fish entraimnent and mortality has been an issue at Ihe 
Vermin Project. As discussed above, estimated survival for sahnon smolts passing the 
project has been greater than 95 percent. Additional discussion on potential entrainment 
mortality is discussed below. 

E[~cts on Anadromous Species 

The primary fisheries concern associated with installation of the proposed units b, 
the effects on upstream and downstream passage of a~adromous species. Upstream 
passage could be affected during both project construction and operation. During 
construction, any in-water construction and disturbance (cofferdam removal) during the 
upstream migration period could affect anadromous fish entry into the fish ladder and 
possibly delay ,nigration. The Licerlsee, h~vo,,ever, is not proposing any in-water 
construction during the spring upstream migration period. During operation, any changes 
in the flow patterns in the tailrace could also affect the ability of anadromous species to 
find the fish ladder entrance. 

To address the issue of operational effects on upstream fish passage, TransCanada 
contracted with ARL to conduct a CFD model to assess the tailrace flow patterns 
associated with the proposed four 4-MW units and how those patterns may affect 
attraction flows from the fish ladder. Based on the preliminary results of the CFD 
modeling at flows less than or equal to 12,000 cfs (final modeling results will be 
available by April 1, 2006), it appears that a back eddy would develop in the vicinity of 
the fish ladder tailrace entrance, if the four new units are in operation, but Units 9 and 10 
(closest to the fish ladder entrance) are shut down. Thus, TransCanada is prepared to 
operate Unit 9 .o_r Unit 10 as first-nn, last-off during the spring ups/ream fish passage 
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season when flows are at or below about 12,000 cfs, so that fish are attracted to the west 
side of the tailrace, toward the ladder entrance. If the final modeling results (which will 
be filed with the Commission as a supplemental report by April I, 2006) indicates that 
alternative operations would eliminate the back eddy. TransCanada may revise this 
proposed Unit 9 or 10 first-on, last-off operation. 

The results of the ARI. ('FD study and TransCanada's proposed operations to 
maintain efficient fish ladder operation will be providcd to CRASC agency 
representatives for comment prior to filing the supplemental report with the Commission. 
Agency comments and TransCanada's response to such will be included with the report 
filing. 

TransCanada would also develop a study plan in coordination with CRASC 
agency representatives, similar to that stated in the November 24, 1992, Action Plan (for 
upstream passage), to evaluate the cffectivencss of the fish ladder during operation of Ihc 
Vernon Station after installation of the four 4-MW units. The study would evaluate the 
effectiveness of the proposed operations. The study plan would be developed following 
the receipt of rest|Its of the ARL CFD modeling study, and wot, ld be filed with the 
Commission by January 1 of the year in which the units are expected to commencc 
operation. It is expected thal the study would involve fish behavior studies in the tailrace 
(radio tagging of adult fish approaching the fish ladder), which would be conducted 
during the first 2 years of commercial operation of the new units. 

For downstream passage, if cofferdam removal was to occur during tile 
downstream migration period, there could be some avoidance of the area by oul- 
migrating fish. but this would be less critical than with upstream migration because there 
are |nuhiple options available for downstream passage (fishpil~e. fishtube). During 
operation of the proposed units, there should be little effect on downstream migration. 
hecause the intakes to the new t, nits would be located behind the louver array, so most 
downstream-migrating fish would be intercepted and diverted toward the fishpipe before 
they reach the unit intakes. 

"File proposed 4-MW turbine replacement project would also necessitate the 
replacement of the trashracks in front of those units. Initially, TransCanada proposed 
replacement racks with 4 inch on center (O.C) spacing based upon initial turbine 
manufacturer recommendations and to address anticipated debris loading increases. This 
proposal raised entrainment concerns from fishery agency representatives at the January 
25, 2006 consultation meeting. Since that meeting TransCanada re-evaluated the rack 
spacing proposal and revised the proposal to follow agency recommendations that the 
spacing continue to be the current 2 inch O.C. bar spacing. The proposed trashrack 
replacement, therefore, would maintain the bar spacing at the current 20.C.  The average 
approach velocity at the upstream face of the racks would be 2.4 feet per second (fps). 
Thus, the potential for fish entraimnent should remain essentially the same as compared 

26 21"27/06 

I 



Jnofflclal FERC-Generated PDF of 20060302-0126 Received by FERC OSEC 03/01/2006 in Docket#: P-1904-000 

t'ernc,,i Project (No 190.IJ 
, i r a  

I 

I I  

J 

I 

I 

to the current 2-inch racks. 

Our Analysis 

TransCanada is not proposing any modifications to the existing fish passage 
facilities at the project because construction and operation of the proposed units is not 
generally anticipatcd to affect fish passage. Operatiors could affect flow patterns in the 
tailrace, which TransCanada is proposing to address through completion of the CFD 
modeling and preferential operation of Units 9 or 10. The potential for fish entrainment 
through the new units, for fish that are not guided by the louver array and enter thc 
vicinity of the intakes, should remain essentially the same as under current operations. 
Although TransCanada does not have data on the approach velocities for the retired units, 
the estimated approach velocity of 2.4 fps for the proposed units is close to the agency- 
reconunended maximum intake approach velocity of 2 fps. Velocities m this range 
should allow most migratory fish to avoid the intakes and entrainment. Recent 
downstream passage studies have also shown that the existing downstream fish passage 
facilities are effective in safely passing fish downstream, that turbine passage survival is 
high, and that overall project survival is high, for salmon smolts. 

To further address the issue of fish entrainmem. TransCanada conducted a desktop 
evaluation of potcntial fish passage survival through the proposed new 4-MW units, 
using the model developed by Franke et al. (1997) for a range of fish sizes from 4 inches 
to 18 inches (NA, 2(/06). This represents fish sizes for juvenile and adult shad (as 
requested by the fisheries agency representatives during the January 25, 2006, 
consultation meeting '~) and sahnon smolts, although fish in the larger size groups 
modcled wouM likely be physically excluded from passage through the units by the 2- 
inch-spaced trashracks. Other variables considered, besides fish size, included turbine 
operating efficiency, (85 and 90 percent), fish entry p~fint along the runner blade ( 10, 5(1, 
and 90 percent of the runner length), and correlation lactor (to adjust the predicted blade 
strike on fish, based on empirical data from field studies; factors used were 0.1 and 0.15). 
This assessment predicted survival for 4-inch fish (to represent juvenile shad) from 92 to 
98 percent; for smolt size fish (6 - 10 inches) from 79 to 97 percent; and for 12 to 18- 
inch fish (to represent adult shad) from 63 percent to 94 percent. These predicted 
survival rates fall within the range of empi,ical vah, es observed in several field studies 
cited by NA (2006), and show that survival decreases with increasing fish length, and that 
survival is generally higher at higher turbine efficiency. 

These predicted values also are within the range of survivals observed at the 
Vernon Station in past survival studies using salmon smolts. Thus, there is no indication 
that with installation of the new units that fish survival during downstream passage would 

'; tndial consultation meemlg conducted on January 25, 2(X)6, v,itl~ representad'.es from the FWS, NItI'G, 
NHDES, CRASC, V[)FW, and VANR. 
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markedly change from existing conditions. Because overall station survival (for sahnon 
smolts) was estimated to be higher than 95 percent (m 1996). ,xe expect that overall 
station survival would remain high after installation of the new units. 

Section (,.l.b. describes the change in the volume of spilh|ge at the project due it) 
the change in hydraulic capacity of the powerhouse. Changes in the volume of spillage, 
which typically occurs in the spring months during at least a portion of the outmigration 
period for salmon smolts, could also affect fish survival, depending on the portion of the 
run that may use the spillway for passage. With spillway passage, fish survival would 
typically be higher than turbine passage, particularly for larger fish that tend to 
experience the highest mortality during turbine passage. ]'he maximum authorized 
capacily of the station is now 20,930 cfs, although thav capacity has never been realized 
because the two 14-MW units were not installed. With the proposed four 4-MW units. 
the total station capacity would be 17,130 cfs. Thus, with the proposed action, thc 
amount of spillage would likely increase over the current authorized capacity (see table 
3), which could benefit downstream fish passage if more fish utilize spillage fo, passage. 
Because the current authorized capacity was never realized, we also estimated the long- 
term past hyd,aulic capacity at which the station operated for decades, prior to the 
retirement of Units 5 through 8. That capacity was 15,330 cfs, only 1,800 cfs less than 
the proposed capacity. Thus, there may be the potential for a small decrease in spillage 
with the proposed new unils, compared to long-term past operations, but such a small 
decrease in spillage wouhl be unlikely have a measurable effect on fish passage and 
survival .  
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C. I 
Unavoidable Adverse Effects: 

None.  

3. Threatened and I;ndangered Species 

a. Aflkzcted Environment: 

The only federally listed animal species that occurs in the vicinity of the project is 
the threatened bald eagle (Haliaeetus leucocephalus). A bald eagle nest is located 
approximately 700 meters (2,296 feet) downstream of the Vernon dam on the southern tip 
of an unnarned island. The Audubon Society of New Hampshire and NHFG coordinate a 
statewide survey of bald eagle counts during a two-week period during the winter months 
to provide an index of bald eagle presence in the state of New Hampshire. Records are 
taken on the number of eagles seen during this two-week interval, combining survey day 
data with any additional individuals that are distinguishably different and are seen during 
the week before and after the survey day, to get an overall count period total. The count 
records indicate an increase in bald eagles in the state During the count period in 1982, a 
total of 5 bald eagles (2 adults, 3 immatures) were sighted statewide. 1-)uring the count 
period in 1995, 30 bald eagles (21 adults, 9 immatt, res) were located. During 2005, these 
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numbers rose to 55 bald eagles (37 adults, 18 immatures) being sighted, and during the 
2006 count period, 55 bald eagles (31 adults, 24 immatures) wcrc identified For the 
Connecticut River, a total of 12 bald eagles wcrc seen, including 8 individuals (7 adults. 1 
immaturcs) seen on the survey day, plus 4 additional eagles (3 adults, 1 immature 
confirmed during the two-week count period (NHFG, 2006). 

Several rare plants have been found at two sites near the vicinity of the project 
along the Vermont shoreline. None of these rare plants are federally listed as threatened 
or endangered and oifiy one is listed as state (VerrnonU threatened (see table 6). ()ne site, 
which is located above the Vernon dam, contains rare plants in the shallow water near the 
edge of  a pool, on a sandy flat adjacent to the pool aml in a marsh landward frorn the 
sandy flat. The rare plant species at this site are: Great St. Johnswort (H3pericum 
pvramldatum), Frank's lovcgrass (Eraqnostisfrankii), horned pondweed (Zannichelia 
oalustris), small waterwort (Elatine minima), and pygmyweed (Tilhtea aquatic). The 
other site is located below Vernon clam where two species are found growing in it sandy 
wash below the tail race. The ,are plant species at this site are: Smith's bulrush (Scirpus 
smithii) and muskflower (Mimulus moschattts). The presence of some of these rare plant 
species is due in part to operation of the Vernon Project. In October 1988, N|{P (the 
previous project licensee) and the Nature Conservancy entered into a "Special liabitats" 
Cooperative Agreement to protect the two ecologically significant sites at the Vernon 
Project and similar sites at other NliP projects on the Connecticut River. This agreement 
was assigned to the current licensee, TransCanada, at the time of license transfer and 
remains in place. 

Table 6. Summa,y of Rare Plant Species within the Project Vicinity 

(Source: VI)FW, 2006) 

Site 

Site 1 

Site 2 

Scientific Nan e 

Elatine minima 
Eraqnostis 
"rankii 
Hypericunt 
ascyron 
Tillaea aquatic 
Zannichelia 
oalustris 
Mimulus 
moschatus 
Scirpus smithii 

Common Name 

small waterwort 
Frank's lovegrass 

Great St. 
Johnswort 
p y ~ w e e d  
horned pondweed 

muskflower 

Rank 
-C,~) ,a~ ~- State  
G5 
G5 

SI 
I I I  

$2,S3 

$2 

$2 
S1 

G5 

I .  

Listin~ 
Federal State 

I 

Smith's bulrush 

G5 

G4,G5 $2,$3 

G4,G5 ~ ,~[ /$3 '  

" l "  

I . I  

- - . 4  
- _ _  ] 

IGIobal Ranks are assigned by the international network of Natural lleritage Data Centers. The ranks are 
tracked by Na ureServe and by the Natural Heritage programs. They reflect tile rarity of species 
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v. orld,.vide. 
GI :  Critically imperiled globally (on the order of  I-5 occurrences worldv, Me) 
(32: Endangered globally (ca. 6-20 occurrences worldwide) 
G3: Threatened globally: rare and/or local 
G0,: Apparently secure globall>, though perhaps locally ran: 
G5: l)emonstrabl> secure globally 

2State ranks are assigned by the Norlgamc & Natural Ileritage Progranl based on the N.'st a'.ailablc 
inlorlllation ;lilt] reflect ti le rar i ty  c,f the species in Vermont, 

S I: Vet 5 rare, gcnerall> I to 5 occurrences believed to be extant and/or some factor(s) making it 
especiall) ",ulnerable tt, extirpation from the state 

52: Rare, generally 6 to 21) t)ccurrences believetl to be exlimt and/or sonic [aclor(s) nlaking it 
,,ulnerable to extirpation m the state 

~3: Uncol~llllOn. believed to be more than 20 occurrences and/or there is some threat to it in the sial]' 
54: Apparently secure m .state, often with more than I00 occurrences 
55: Demonstrably secure m stale 

I 
Sta t e  Status as per the Vermont Endangered Species l .aw (10 V.S.A. Chap. 123) 

E: lmdangcred: m imn'~'diatc danger of  becoming extirpated in the state 
T: Threatened: with high possibility of  becoming endangered in the near future 

b. Environmental Effects: 

Construction Effect.," 

In order to facilitate installation of the new turbines, a small anlount of bedrock 
would need to be excavated within the powerhouse. It is estimated that a total of about 
400 cubic yards of bedrock would be excavated at the base of  the existing wheel pits. 
The the]hods tbr removing the bedrock would be limited to using small ram-hoes and 
.lack hantmers to the extent possible, using expansion materials inserted into borings to 
fracture the rock. The excavated material would bc removed offsitc for disposal. 

TransCanada conducted an assessment o f  the anticipated construction noise level,, 
associated with the proposed action in order to assess any potential construction-related 
noise effects on the bald eagle nesting site. Construction noise levels were calculated 
using the decibel system (dB) referenced to the human audio range (method A) and 
assumed maximum operating noise in the powerhouse during excavation of the bedrock 
(see table 7). The loudest construction equipment that would be used during rock 
excavation would be the jackhammers.  Noise level calculations assumed that as many as 
four jack hammers could be operating at a time (one in each bay). The other equipment, 
such as the powerhouse crane (82 dBA) or a construction vehicle (90 dBA), would 
produce significantly less noise. Ambient noise at the nest was measured as 46.1 dBA. 
based on measurements taken during daylight hours on February 23, 2006. 
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Table 7. 

-Source of Noise 
! 

Crane 
One Jackhammer  
Four Jackhammers  z 
Turbine 9 

Summary  of Noise Attenuation Associated with the Proposed Action 

(Source: TransCanada)  

Source Predicted Attenuation of Noise at l.ocation: 
Noise Building . E a ~ s  ' Nest 
I .evel Distance Noise Distance Noise 
dBA (m) dBA (m) dBA 
82.0 700.0 9 . ( ~ -  - 
100.0 700.0 27 .(/ 
106.0 700.0 33.() l 
90.7 15.0 71.9 i 700.0 N[) '  i 

15.0 87.2 i 700.0 i - 5 . 0 4 - -  

.700.()_ 46.1 
-ore the source, with no attenuation for building containment. 

"3  m 

Four J a c k h a m m e r s  - - i - i J (~ .0  - 

Ambient  Noise I.evel 
, Measured at the Nest 46.1 

N st , ssume t transmined duough air 
Four jackhammers (one m each bay) ,a ould prm ide the maximum noise level during construction. 

' NI) = Not detectable for both predicted and actual measurements. 
Noise assumed attenuated by Ihe building containment. 

Q 

I 

i 

I 

m 

a 

O 

Our Analysis 

Based upon noise calculations, the bedrock excavation is not expected to disturb 
the eagle nest because the ambieltt noise at the nest is higher than predicted construction 
noise. The loudest construction equipment  that would be used during rock excavation are 
the jackhammers ,  and as suming  no noise attenuation from building containment,  the 
predicted t n a x m m m  noise levels at the nest would be between 27 and 33 dBA for the 
noise associated with the use of the jackhammers .  If building containmerlt of  noise (a:, 
,,vould be the case during actual construction) is considered, the m a x i m u m  noise level 
from excavation would be 15 dBA, as measured at the nest. Ambient  noise at the nest 
was measured as 46.1 dBA. This (lid not inch, de any intermittent noise associated with 
the railroad, state highway,  and postal facility that are located nearby the nest, which 
wonld produce intermittent higher  human  noise levels at the nest. Excavation noise 
would be masked at the bald eagle nest because the predicted ambient noise levels at the 
nest are significantly higher, almost  three t imes the anticipated m a x m m m  noise levels 
from excavation, as dampened  by the powerhouse structure. As a result, there would be 
no noise disturbance to the bald eagle nest as st result of  the proposed construction 

a c t i v i t i e s .  

The proposed action would occur within the project powerhouse and adjacent 
areas (switchyard and powerhouse  parking area), and the construction related activities 
would not occur within the vicinity of  the rare phmt species. Therefore, the proposed 
action would have no adverse effect on rare plant species located within the vicinity of  

the project. 
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Operational Et]~'cts 

Operation of the proposed lout 4 -MW units would not result in changes  in the 
current operational mode of the project. The existing reserwfir levels (which includes a 
typical 2-toot drawdown) would be maintained, the cu,rent n~inimum flow of 1,250 cfs 
(or inflow, if less) wot, ld continue, and the project would continue to operatc m a daily- 
cycle run of river mode,  passing whatevcr inflows arc received on it daily basis. 

Our Amdy.~is 

(?ontinued project operations, with the new units, would likely have no effect cm 
the bald eagle nest or on the rare plant species found both upstream and downstream ol 
the dam. An',' noise that may emanate from the powerhouse during operations would 
likely be similar to existing noise levels, which have had no effect on eagles nesting at 
the current nest location 700 meters downstream of the dam. Flow releases frorn the 
project would also remain essentially unchanged,  I° so there should be no effects on eagle 
feeding activities downst ream of the dam. Similarly, the rare plant species that currently 
occur upstream and downst ream of the dam under existing operational patterns x~ ould be 
unaffected, because existing operational patterns wou!d remain the same. 

4. Cultural Resources 

a . . . . . . . .  _A_ffes:ted Environment:  

As part of  the 1992 license amendment  process, the New l lampshi re  SHPO 
determined that the proposed installation of the tveo 14 MW units as proposed under tile 
1992 license amendment  would have no effect on properties of  known or potential 
architectural, historic, archeological, engineering, or cultural significance (letter from R. 
Stuart Wallace, SHPO, to l.eo Sicuranza, Supervisor, New Enghmd Power Colnpany,  
dated June 13, 1989). The Vermont SHPO also determined initially that the proposed 
installation would have no effect (letter from Eric Gilbertson, SHPO, to Leo Sicuranza. 
Supervisor, New England Power Company,  dated October 18. 1989). In May 1991, as 
part of  further review associated with the 1992 license amendment  proposal, the Vertnont 
SHPO conducted a site visit of  the Vernon Project. The Vermont SIlPO determined the 
Vernon Station to be eligible for inclusion m the National Register based on several 
factors: the Vernon Station was the first facility in the country that shipped its power out; 
the station was unique for its state-of-the-art technology and the expertise of  the electrical 
engineers  involved in the project; and the Vernon Station is architecturally significant in 
both design and scale and that it is virtually intact from when it was built in 1909. The 

I 
':' There may be some shifting of flov.'s from the old units to Ill,." more-efficient new units, so llm~ 
patterns in tile nnlnediate tailrace may change, but the t]ow patterns at the eagle nest 700 meters 
downstream would not change. 
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SIIPO also stated that the turbines, electrical and mechanical systems, and other project 
components, such as the crane, are contributing elements to the historic properties of the 
Vernon Station (letter from Eric Gilbertson, Depnty SHPO, State of Vermont, Division 
for Historic Preservation, to Lois Cashell. Secretary, FERC, dated May 15, 1g'92). 

Provis ions  under  the 1992 l , icense A m e n d m e n t  

The 1992 license amendment. Article 404, includes provisions t\~r documentation 
of the historic properties of the Vernon Station. Specifically, Article 404 requires the 
Licensee prior to commencing any project-related coc, struction activities, that ~ ould 
affect the characteristics of the Vernon Slation that make it eligible for the National 
Register: ( 1 ) prepare the National Register registration form consistent with the 
Secretary of the Interior's Standards and Guidelines for Historic Preservation for the 
Vernon Station. and (2) document the components proposed for replacement according to 
the standards of the Historic American Engineering Records (HAER) of the National 
Park Service (NPS). Article 404 requires that the HAER documentation be based on the 
recommendations of the Vermont and New Hampshire SHPOs and the HAI';R staff of the 
NPS. In addition, Article ,I,(/4 requires that the l.icensee file with the Commission copies 
of letters from the Vermont and New Hampshire SHPOs commenting on the registration 
form for the Vernon Station for the National Register. and also file a copy of a letter from 
the NPS accepting the HAER documentation. 

The previous licensees conducted a comprehensive system-wide cultural resources 
modified HAER documenlation package for all hydroelectric facilities, including the 
Vernon Project (PAl., 2000). In part, this was perfornled in conjunction with 
requirements set forth in the Deerfiekt River Projcct's (FI';RC No. 2323) Cultural 
Resources Management Phm, specific to eligible facilities within that project. At that 
time, the prior licensees, USGenNE and NF:P, felt it appropriate to develop such a 
package for all its hydroeh:ctric projects since it was assumed that many of their other 
projects, including the Vernon Project, included numerous facilities eligible for tim 
National Register. This eligibility status in itself requires consultation with State Historic 
Preservation offices (per Article 35 of the Vernon License issued on June 25, 1979) 
should changes in the facilities impact the project's historic resources. This 
documentation was an attempt to insure these facilities were recorded appropriately. In 
the 9ase of the Vernon Project, the documentation package was provided to both the New 
Hampshire and Vermont State Historic Preservation Offices, as well as local public 
libraries 

4 

g 
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b. l-nvironlnental F:ffects: 

I 'roposed Action 

TransCanada propo,;es to execute an MOA between TransCanada, tile New 
Hampshire SLIP(.), the Vermont StlPO and FERC that stipulates measures for the 
documentation and protection of historic properties within the Vernon Project. 
l 'ransCanada initiated consultation with the New Hampshire SHPO (letter dated 
November 16, 2005) and tile Vermont SHPO (letter dated l)ecembcr 20, 2005) regarding 
the proposed installation of the four 4-MW turbine units and thc proposcd MOA. 

Under an executed MOA, TransCanada proposes to: 

( 'onduct photographic doculnentation of the Vernon powerhouse, and ensure that 
all documentation is completed and accepted by the SHPOs before commencing 
any demolition or construction activities for the proposed project. 

Conduct digital video documentation at key stages of the project to record the 
removal of tile original equipment and the installation of nev< equipnmnt. 

Conduct archaeological investigations to identify known archaeological sites and 
areas within the Vmnon prolect boundaries that have a likelihood of containing 
archaeoh)gical deposits. 

Prepare a ttistoric Properties Management Plan (IIPMP) for the project. 

()ffer and. if accepted, donate gencrating and electrical equipment removed from 
the Vernon powerhouse to nmseulns and educational organizations. 

The photographic documentation of the Vernon powerhouse wouhl be completed 
by a qualified architectural historian in accordance with the standards and regulations 
outlined in the Secretory of the Interior's Standards and Guidelines for Archaeology and 
Historic Preservation [48 FR 190 (I 983]. Photographic documentation would consist of 
recordation of the affected areas of the powerhouse that are not adequately covered in the 
Systemwidc Documentation of Hydroelectric Facilities on the l)ecrfield and Connecticut 
Rivers prepared by The Public Archaeoh)gy Laboratory, Inc. in 1999-2000. Views 
would include the cxisting generators, electrical equipment, crane, and windows that 
would be removed as part of the project. Supplemental documentation would consist of 
photographs and/or photocopies of historical plans and/or specifications that show 
affected equipment, if such are found to exist in the archives maintained by TransCanada. 
TransCanada would ensure that all documentation is completed, and accepted by thc 
SItPOs befo,-e commencing any demolition or construction activities tilt the project. 
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Digital video documentation would be conducted at key stages of the project to 
record the removal of the original equipment and the installation of new equipment. The 
video would capture the following key events: 

a. Overall documentation of the interior and exterior of the powerhouse, 
including but not limited to, its setting, general appearance, location of key 
c o m p o n e n t s  alld features ill relation to one another; 

b. At least one of tile original traits in actual or simulated operation to the extent 
possible, before its removal showing the steps and processes invoh'ed m 
starting, running, and shutting down the generator. 

C. Preparatory work invoh, ed in the setup and staging for the removal of tile 
generators, including, but not limited to, the installation of temporary coffer 
dams, set up of construction machinery, disconnecting of equipment, and 
installation of overhead crane; 

d. Removal of generators and associated historical equipment, including the 
lifting and transporting of equipment from ~heir existing locations and the 
recordation of unique featt, res of the equipment that were not visible while in 
place. 

e. Preparatory work invoh'ed in altering the e~isting generator pits for the 
acceptance of the new equipment. 

f. Installation of new generators, including tile insertion of the equipment and 
footage showing them in operation. 

The video documentation would be supplied to each of the SHPOs within twelve 
months of the completion of the project for inclusion m the respective state archives and 
designated local repositories. 

TransCanada proposes to prepare a HPMP in accordance with the Guidelines fin" 
the Development of Historic Properties Management Plans for FERC Hydroelectric 
Projects issued by the FERC and the ACHP on May 20, 2002 (effective January 11, 
20t)1). The t lPMP would govern future actions as they relate to historic properties, 
including standing structures and archaeological sites, within the property boundaries of 
the Vernon Hydroelectric Project. The HPMP would identify the nature and significance 
of historic properties within the project boundaries that may be affected by project 
maintenance and operation, proposed improvements to the project facilities, and public 
access. The HPMP would identify goals for the preservation of historic properties; 
establish guidelines for routine maintenance and operation; and establish procedures for 
consulting with the SHPOs, Tribal Historic Prescrvation Officers, Indian tribes, historic 
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preservation experts, and the interested public concerning effects on historic properties. 
The HPMP would identify the responsible TransCanada officer in charge of executing the 
plan and establish procedures for training phmt operators, maintenance staff, and other 
employees m its implementation. The HPMP would also be integrated with existing 
management phms, as appropriate. TransCanada proposes to subrnit an approved final 
HPMP within 1 year of the issuance of the revised amended license. 

TransCanada proposes to hire a qualified archaeologist to conduct investigations 
to identify known archaeological sites and areas within the Vernon Hydroelectric Project 
boundaries that have a likelihood of containing archaeological deposits. The 
investigations would be carried out in accordance with the methodology established b 5 
the SHPOs in the state in which the lands arc located. The information from these 
investigations would be incorporated into the HPMP and used to establish procedures in 
the HPMP that would be followed when Project operations, construction, or other 
activities have the potential to disturb those areas. 

TransCanada proposes to donate the gcnerating and electrical equipnlent removed 
from the Vernon powerhouse to identified museums, historical societies, educational 
facilities, industrial history organizatimls, or other institutions willing and capable of 
displaying and interpreting:: the historic values of the equipment. 

Our Analy,~is 

The short-term effects of project-related construction, such as placement of 
temporary cofferdanl structures at the station, would not be permanently attached to the 
power house structure and would be removed following completion of the installation of 
the new turbine units. Also, the bedrock removal would occur within the confines of the 
existing powerhouse. Bedrock within the powerhouse was excavated to the present lcvel 
during the construction of Vernon Station in about 1907. No archaeological resources arc 
present. Therefore, the proposed construction-related activities would not lead to an 
adverse effect on the archeological resources and historic properties of the Vernon 
Station. 

The removal of the historic equipment that are contributing elements of the 
historic properties of the Vernon Station would be mitigated through the existing and 
proposed recordation of this equipment and completion and acceptance of the 
documentation by the SHPOs prior to the comtnencemcnt of any demolition or 
construction activities for the project. Furthermore, there would be the added benefits of 
donation of this equipment to local museums, allowing a greater number of people to see 
tim equipment. 
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Under the proposed action, there wot, ld be the additional benefits from the 
development and implementation of  a HPMP for the project and associated 
archaeological investigations. This would include measures not only for the protection 
and mitigation of effects to the historic properties of the station, but would also include 
measures for the long-term protection of historic properties within the entire project area, 
including areas outside of the station and beyond those that would be affected by any of 
the actions associated with the proposed turbine replacement. The HPMP would help 
enst, re long-term protection of the historic properties associated with the Vernon project, 
including both the Vernon Station and other ct, ltural resources lhat may be identified 
within the project boundary. Finally, the executed MOA would ensure that provisions for 
cultt, ral resource protection at the project are implemented and that the effects of the 
proposed action on historic properties of the Vernon Project would be appropriately 
mitigated and protected. Therefore, the proposed action would result in no adverse effect 
on the historic properties associated with the project. 

c. Unavoidable Adverse Effects: 

None. 

D. N O - A ( ' T I O N  A I J I ' E R N A T I V F  

The no-action alternative would result in the irnplementation of the 1992 license 
amendment that approved new two 14-MW units. Installation of the two 14-MW units. 
as compared to the four 4-MW now proposed, would result in greater demolition and 
modification of the powerhouse and equipment to accommodate the two 14-MW units. 
The no-action alternative would also result in greater inefficiency in the total operation of 
the project and operations that are not suited to the current market demands. In addition, 
the measures proposed under the four 4-MW unit installation, including the 
implementation of the ESCP, the MOA, and associated elements (such as the I IPMP fi~r 
the projcct and archaeological investigations) would not occur. 

Other alternatives exist with respect to the munber and sizes of  new units that 
cot, ld be installed as replacements for the old units. Based on physical constraints, 
commercial availability, available river flows, and a cost/benefit analysis, TransCanada 
|bund that the proposed four 4-MW units represented the best choice under the existing 
alternatives. Alternatively, in the event that neither the four 4-MW nor the two 14-MW 
units were installed, TransCanada would be required to apply for a license a,nendment 
for retirement of  the units. Retirement with no replacement of the units would result in 
significantly decreased generating capacity for a total capacity at the project of about 16 
MW. ] 'he development of the unused hydraulic capacity at the site and the more efficient 
use of the water that passes through the project would not occur. 
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VI. SUMMARY AND CONCIAJSIONS 

A. SUMMARY OF THE ENVIRONMENTAL EFFECTS 

1. Proposed Action 

W a t e r  R e s o u r c e s  

A reduction in the nmximum station hydraulic capacity by about 3,g00 cfs (tronl 
the authorized 20,930 to 17,130 cfs) would result in some increase in the amount and 
duration of spillage over Vernon dam during high-l]ow events, compared to what would 
occur if the two 14-MW units authorized by the 1992 amendment are installed A 
maximum hydraulic capacity of 17,130 cts, however, would only be slightly higher than 
the long-term maximum station capacity of about 15,330 of s, at which the project 
operated for decades, until the recent retirement of Units 5 through 8. Therefore, 
compared to the longer term operations at the project, increasing the maxmmm hydraulic 
capacity to 17,130 cfs would result in a small reduction in the amount and duration of 
spillage at the project. 

The project would continue to operate in its current mode, with no changes in the 
project mininmm flow or other project operating procedures R)r either normal or for 
emergency conditions such as flood flow conditions. Based upon maxinmm discharge 
capacity, the proposed action would essentially continue the current operational mode, 
including reserw~ir drawdown rates and discharge rates of change, compared to operation 
of the authorized 14-MW units. The proposed action would likely result in fewer hours 
of operation using Units l through 4 and 9 and 10, and "would rest, h in transfer" of these 
operating hours to the more energy efficient new Units 5 through 8. t lowever, this is not 
expected to result in a change in the normal reserwfir operating range of 2 feet, or the rate 
of drawdown or discharge, because the new units and the existing older units have similar 
discharge capacities. There would be some changes in the level of spillage under high 
flow conditions, but this wouhl likely have no effect en water temperature, DO, or other 
parameters. 

The construction activities would be contained within the confines of the 
cofferdams installed as part of the prior unit dismantling activity. The sediment control 
basin would serve to collect any outflow of water from the work area and any leakage 
into the work area would be pumped into the sediment control basin where it would be 
allowed to settle and clarify before being discharged into the Connecticut River. The 
sediment control basin wotdd also serve to provide a temporary storage area for any 
associated sediments and debris from construction. All solid material would be disposed 
of off-site and on land. 

Any potential effects on water quality would be minimized by TransCanada's 
Erosion Control Plan developed in consultation with NH and VT water quality agencies 
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and filed with the Commission Also, the proposed bedrock removal for the installation 
of the four 4-IVIW units, which would occur in the dry, is far less than the bedrock 
removal required for the two 14-MW units. 

Fisheries and Aquatic Resources 

Any effects on resident species would primarily occur during the construction 
phase, during the demobilization phase including the removal of the sheet pile 
cofferdams. Major construction activities would occur in the dry behind the cofferdams. 
so there would be no disturbance of resident fishes during that period Any discharges of 
water from the construction area would be cycled through the sediment control basin, so 
there wot, ld be no discharge of turbid waters, and associated sedimentation, downstream 
of the dam. 

I 

lIB 

41' 

Operational effects on resident species would be minor. The Licensee is not 
proposing any changes in project operations from current operations. The project would 
continue to be operated m a cycling mode between the minimum flow and full 
po,,verhouse capacity (if flows are available). 

The primary concern for anadromous species is the effect of the proposed units on 
upstream and downstream passage. Upstream passage could be affected during both 
project construction and operation. During constructi,m, any in-water construction and 
disturbance (cofferdam removal) during the upstream migration period could affect 
anadromous fish entry into the fish ladder and possibly delay migration. The l.icensee, 
however, is not proposing any in-water construction during the spring upstream migration 
period During operation, any changes in the flow patterns in the tailrace could also 
affect the ability of anadromous species to find the fish ladder entrance. 'I"o address this 
issue, TransCanada contracted with ARI. to conduct a CFD model to assess the tailrace 
flow patterns associated with the proposed four 4-MW units, and how those patterns may 
affect attraction flows from the fish ladder. Based on the prelmfinary resuhs of the CFI) 
modeling at flows less than or equal to 12,000 cfs (final modeling results will be 
available by April 1,2006). it appears that a back eddy would develop in the vicinity of 
the fish ladder tailrace entrance, if the four new units are in operation, but Units 9 and 10 
(closest to the fish ladder entrance) are shut down. Thus, TransCanada is prepared to 
operate Unit 9 or Unit 10 as first-on, last-off during the spring upstream fish passage 
season when flows are at or below about 12,000 cfs. 

For downstream passage, if cofferdam installation and removal was to occur 
during the downstream migration period, there could be some avoidance of the area by 
out-migrating fish, but this would be less critical than with upstream migration, because 
there are multiple options available for downstream passage (fishpipe, fishtubc). During 
operation of the proposed units, there should be little effect on downstream migration, 
because the intakes to the new units wonld bc located behind tile louver array, so most 
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downstreanl-migrating fish would be intercepted and diverted toward the fishpipe before 
they reach the unit intakes. 

To address the issue of fish entrainment through the new traits, TransCanada 
conducted a desktop evaluation of potential fish passage survival through the proposed 
new 4-MW units, using tile model developed by' Franke et al. (1997) for a range of fish 
sizes from 4 to 18 inches (NA, 2006a). This assessment predicted survival for 4-inch fish 
(to represent juvenile shad) of from 92 to 98 percent; for smolt size fish (6 - 10 inches) 
from 79 to 97 percent; and for 12- to 18-inch fish (to represent adult shad) from 63 to 94 
percent. These predicted survival rates fall within the range of empirical values observed 
in several field studies cited by NA (2006a), and also are within the range of survivals 
observed at the Vernon Station in past survival studies using sahnon smolts. Thus, there 
is no indication that with installation of the new' units, that fish survival during 
downstream passage, which has been shown to be high at the project, would markedly 
change from existing conditions. 

We also assessed the effects on downstream fi.,,h passage flom the changes in 
spillage that would occur. There would be the potential for a small increase in spillage 
with the proposed new units, compared to operations with the authorized 14-MW units, 
but a small increase in spillage wot, ld unlikely have a measurable effect on fish passage 
and survival. 

Cultural Resources 

Tile removal of tile historic equipment that is a contributing elemcnt of tile historic 
properties of the Vernon Slation wotdd be mitigated through the existing and proposed 
recordation of this equipment and completion and acceptance of the documentation by' 
the SHPOs prior to the commencement of any demolition or construction activities for 
the project. Ft|rthermore, there would be the added benefits of donation of this 
equipment to local museums. The proposed I IPMP wot, ld help ensure hmg-term 
protection of the historic properties associated with the Vernon Project, including both 
the Vernon Station and other cultural resources that may be identified within the project 
bot, ndary. Finally, the executed MOA would ensure that provisions for cultural resource 
protection at tile project are implemented and that the effects of the proposed action on 
historic properties of the Vernon Project would be appropriately mitigated and protected. 
Therefore, the proposed action v,,ould result in no adverse effect on the historic properties 
associated with the project. 

2. No Action 

The no-action alternative would result in the implementation of the 1992 license 
amendment. Implementation of the two 14-MW units as compared to the four 4-MW 
units would result in greater demolition and modification of the powerhouse and 
equipment to accomnlodate the two 14-MW units. The no-action alternative would also 
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result in greater inefficiency in the total operation of the project and operations that are 
not suited to the current market demands.  Also, the provisions in the MOA, specifically, 
the proposed HPMP, would not be implemented and the beneficial effects for the long- 
term protection of historic properties within the entire project area, including areas 
outside of  the station, would not occur at this time. 

Alternatively, in the event that neither the four 4 -MW nor the two 14-MW units 
were installed, TransCanada  would be required to apply for a license amendment  for 
retirement of  the units. Retirement and no replacement of  the units would result in 
significantly decreased capacity for a total capacity at the project of  about 16 MW, and 
the development  of  the unused hydraulic capacity at the site and the more efficient use of 
the water that passes through the project would not occur. 

B. COMPARATIVE ECONOMIC BENEFITS OF AI/rERNATIVES 

In this section, we analyze the project 's  use of  the Vernon Project 's  water 
resources to generate power, estimate the economic benefits of  the proposed modification 
of  the Vernon Project, and estimatc the cost of  various environnlental protection and 
enhancelnent  measures  and the effects of these ineasures on project operations. 

Under  its approach to evaluating the economics of hydropower projects, as 
articulated in Mead Corporation. Publishing Paper Division (72 FERC ~][61,027, July 13, 
1995), the Commiss ion  employs  an analysis that uses current costs to compare the costs 
of  the project and likely allernative power with no consideration for potential futt, re 
inflation, escalation, or deflation beyond the license i,,,suance date. The Commiss ion ' s  
economic analysis provide,; a general estimate of  the potential power benefits and costs 
of  a project and reasonable alternatives to project-generated power. The estimate helps to 
support an informed decision concerning what is in the public interest with respect to a 

proposed license. 

For onl" economic analysis of  alternatives, we used the assLIn|ptioll ~;, vahles, and 
sources shown in table 8. 

g 
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Table 8. Assumptions for economic analysis of the Vernon Project. (Source: 
I ransCanada) 

Assumption Value 

g 

g 

q¢  

Energy value (20055) 

Capacity value (20055) 

Discount rate 

State and federal income tax rate 

Local tax rate 

Term of financing 

Period of analysis 

Escalation rate after 2005 

58.61 mills/kWh 

(two 14-MW units) 

58.4 1 rnills/kWh 

(four 4-MW units) 

S40/kW-yr 

8 percent 

35 percent 

3 percent 

20 years 

50 years 

0 percent 

1. Power and Economic Benefits of tile Project under tile Authorized 14- 
MW Unit Replacement 

The Commission's Order Amending l,icense issued June 12, 1992 (59 FERC (tl 
62,267), authorized the replacement of four existing, 2-MW, triple-runner Francis units 
(Units 5 through 8) with two 14-MW, mixed-riow units. The four existing units have 
heen out of service since at least 2004. Tile four old units have not been removed, nor 
have the two new 14-MW units been installcd, due to economic factors, wholesale power 
restructuring in the New England nmrket, changes in the market place, and changes in 
project ownership. 

As currently licensed, the Vernon Project would have a total authorized capacity 
of 44.4 MW, which includes four 2-MW units (Units 1-4), two 4.2-MW units (Units 9 
and 10), and the authorized two 14-MW units (Units 11-12). Under the authorizcd 
installation of the two 14-MW units, TransCanada would implement several 
environmental measures, including: (1) develop and implement a soil erosion control 
plan; (2) conduct CFD modeling of upstream fish passage operational effects; (3) conduct 
upstream fish passage effectiveness studies for 2 years following installation of the units; 
(4) operate Units 9 and 10 as first-on, last-off units during the opcration of the l, pstrcam 
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fish ladder when flows are below about 12,000 cfs: and (5) prepare documentat ion for the 
National Register for historic properties at the Vernot; Station. 

The authorized two 14-MW units would generatc an average of 63,504 MWh of 
electricity annually,  have an annual power value of  $4,841,970 (76.25 mills/kWh) and 
total annual costs of  $10,637,110 (167.50 mills/kWh), resulting in a net annual benefit of  
-$5,7()5,140 (-91.25 mills/kWh). The total project woukt produce about 198,956 MWh 
of electricity annually with the installation of the t~() 14-MW units at a cost of  about 
$81,904,000. 

2. Power and Economic Benefits of the Proposed Action 

TransCanada  requests a non-capacity amendlnent  of  license to allow the removal 
of  the four existing Units 5 through 8 to be replaced with four 4-MW, vertical axial-flow 
Kaphm units. The new total capacity will be 32.4 MW. Under the proposed installation 
of  the four 4 -MW units, TransCanada would implement the above measures  associated 
with the two 14-MW unit installation with the exception of  preparing documentat ion for 
the National Register and instead proposes to prepare and implement  an HPMP for the 
project covering architectural and operational documentation and archaeological resource 
assessments .  

As now proposed, the four new 4-MWuni t s  would generate an average of 53.092 
M Wh of  electricity annually, have an annual power value of $3,741,100 (7(.I.46 
mil ls /kWh) and total annual costs of  $6,162,650 (116.07 mills/kWh), resulting in a net 
annual benefit of  -$2,421,550 (-45.61 mills/kWh). With the installation of the four 4- 
M W  units, the total project would produce about 18g,544 MWh of electricity almually at 
a cost of  about $46,489,00() based on feasibility study estimates. This would result in a 
somewhat  lower amount  of  energy, about a reduction of 10,412 MWh,  a reduced annual 
cost of  about $4,474,460, and an increased net annual benefit of  $3,373,59(I, as compared 
to the total project with the installation of the two 14-MW units. 

Table 9 compares  the power value, annual costs, and net benefits for the original 
proposal and the revised proposal for the Vernon Project. Table 10 shows the effect on 
costs and power values of  individual measures  proposed by TransCanada.  
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"]'able 9. Summary of tile annual net benefits for tile original proposal and the 
revised prop,}sal for the Vernon Project (Source: "l'ransCanada) 

. . . .  Original Propnsal - 

Two 14-MW units Revised Proposal 
(as currently licensed) Four 4-MW Units 

Installed capacity (MW) 28 

Annual generation (MWh) 63,504 

Annual pov,,cr value $4,841,97{} 

(mills/kWh) 76.25 

Annual cost $ 10,637,110 

(mills/kWh) 167.50 

Annual net benefit -$5,795,140 

(mills/kWh) -91.25 

16 

53,092 

$3,741.100 

70.46 

$6.162,65O 

116.07 

-$2,421,550 

-45.61 

Table 10. Sun]mary of capital costs, annual costs, annual energy costs aml total 
annualized costs of envirollnlental measures for tile Vernon Project. 
(Source: TransCanada) 

Environmental Measures 

1. Install two 14-MW, mixed 
flow units as authorized 
under the 1992 anmmhnent. 

2. lnslall four 4-MW, vertical 
axis, semi-Kaplan units. 

3. Continue to operate Units 
9 or 10 as first-on, last-off 
units during operation of the 
upstream fish ladder when 
flows are below about 12,000 
cfs. 

4. Devclop and implement an 
ESCP for the project. 

5. Perform CFD modeling to 
evaluate tailrace flow patterns 

Annual Total 
Capital Annual Fnergy Annualized 
Costs Costs Costs Cost 

{20055) (20055) (20055) (20055) 

$81,904,000 $250,{){}0 $4,841,97{} $5.778,050 
(gain} 

$46,489,000 $25{),000 $3,741,100 
(gain) 

$0 Negligible 

$2,394,960 

$o $o 

Negligible $0 $0 $0 

$50,000 $0 S0 $6,330 
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Environmental Measures 

Annual Total 
Capital Annual Energy Annualized 
Costs Costs Costs Cost 

(20055) (20055) (20055) (20055) 

and effects on attraction 
flows for upstream fish 
passage. 

6. Conduct study to evaluate $60,000 
the effectiveness of the fish 
ladder for upstream fish 
passage during the first 2 
years of commercial 
operation of the new units. 

7. Prepare an HPMP for the 
project (only applies under 
the installation of the four 4- 
MW t, nits). 

g. Prepare documentation for $25,000 
the National Register (only 
applies under the installation 
of the two 14-MW units). 

$0 $0 $7.600 

$100,000 $0 S0 $12,66t) 

Sf) $0 $3.170 

I 

I 

C. CONCI,USIONS 

Approval of the proposed installation of the four 4-MW units and associated 
actions would rest, It in greater efficiency in the total operation of the project and 
operations that are better suited to the current market 4.1emands. The proposed action 
would result m less demolition and modification of the powerhouse and equipment as 
compared with what would be required under the installation of the authorized 14-MW 
units. Compared to the authorized two 14-MW units, the proposed installation of four 4- 
MW units would yield a capital cost reduction of 43 percent, yet the resulting energy 
production would be only 16 percent less. In addition, the combined maximum hydraulic 
capacity of the proposed 4-MW units would be 35 percent less than the authorized 14 
MW units. Therefore, the proposed action would result in a substantially more efficient 
development of the unused hydraulic capacity both in terms of hydraulic efficiency and 
capital cost, including structural modifications to the powerhouse, while producing a 
somewhat lower equivalent amount of annual energy. 
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VII .  C O N S I S T E N C Y  W I T H  C O M P R E I I E N S I V E  P L A N S  

Sec t ion  IOta)(2) o f  the FPA requires  the C n m t u i s s i o n  to cons ide r  the extent  to 
which  a project  is cons i s ten t  wi th  c o m p r e h e n s i v e  plans tbr improv ing ,  deve lop ing ,  or 

c o n s e r v i n g  a w a t e r w a y  or wa te rways  affected by a project.  A total  o f  33 c o m p r e h e n s i v e  
p lans  that address  va r ious  resources  of  the state arc cur ren t ly  on the C o m m i s s i o n ' s  list for 
the s ta tes  of  N e w  H a m p s h i r e  and Vermont ,  18 plans E~ are app l i cab le  to the project  area. 

The  p roposed  act ion is cons i s ten t  wi th  the app l icab le  plans.  

V I I I .  F I N D I N G  O F  N O  S I G N I F I C A N T  I M P A C T  

On the bas i s  o f  the record and this  EA, we conc lude  that r e p l a c e m e n t  of  the 
e x i s t i n g  uni ts  at Ve rnon  Project,  a long  wi th  i m p l e m e n t a t i o n  of  the L i c e n s e e ' s  p roposed  
env i ronn l en t a l  p ro tec t ion  measures ,  would  not cons t i tu te  a ma jo r  federa l  ac t ion 

s i gn i f i c an t l y  a f fec t ing  the qua l i ty  of  the hunmr~ envirt: ,nment. 

0i ( I ) Connecticut River Atlantic Sahnon ComrnJssnon. 1992 A management plan Ior American shad m 
the Connecticut River Basin, Sunderland. MassachuseUs 16 pp.; (2) New HampsbJre Office of Slale 
Planning 1977, Wild. scenic. & recreational rivers for Nev. llampshire. Concord. Nev. Hampshire. June 
1977.63 pp. and appendices: (3) New Hampshire Office of Stale Planning. 1989. New Hampshire 
wetlands priority conservation plan Concord. Nev.' Hampshire 95 pp. New tlampshire Office ot State 
Planning and tinergy Programs 2003; (4) New }lampsbire outdoors. 2003-2(X)7: State Cornprehensive 
Outdoor Recreation Plan (SCORP) Concord, New Hanlpshire March 2003; 15) New Itampshire Office 
of State Planning. 1991. Public access plan [~,)l Ne~ tlampshire's lakes, ponds, and ri',ers. Concord. Ne~ 
Itampsbire. November 1991.65 pp.; (6) Policy Commtttec for lqsheries Management of the Connecticut 
River. 1982 A strategic plan for the restoration of Atlantic salmon to the Connecticut River Basin 
l , a c o m a ,  Ne~s Hampshire. September 1082.49 pp. and appendi,:es; (7) State of Nov, Hampshire. 1991 
New l lampshire rivers rnanagement and protection program [as compiled from NH RSA Ch. 483, I"IB 
1432-FN (1990) and lIB 674-FN (1991)] Concord, New Hampshire. 19 pp.;(8) State of New llampshire. 
1992. Act designating segments of the Connecticut River for Nev.' I lampshire's rivers management and 
protection prograrn. Concord, New }Zampshire. Ma.', 15, I992 "7 pp.; (9) (_'onnecticnt River Atlantic 
Salmnn Cornn'dssion. 1992. A management phm for American shad in the Cnrmectlcut Ri',er Basin. 
Sunderhmd, Massachusetts. February 1992. 16 pp.; (It)) Connecticut River Atlantic Salm,an C'ommts,,inn 
1998 Strate~eic plan for the restoration of Atlantic sahnon t,a tht: Connecticut River. Sunderhmd. 
Massachusetts. July 1998. 105 pp. and appendix. (I I) Management of tbe Connecticut River. 1982. A 
strategxc plan for the restoration of Atlantic salmon to the Connecticut River Basin. Laconia, New 
Hampshire. September 1982.49 pp. and appendices; (12) Vermont Agency of Environmental 
Conservation 1983. Vermont State Comprehensive Outdoor Recreation Plan (SCORP), 1983-1988. 
Montpelier, Vermont. June 1983. 195 pp. and appendices; (13) Vermont Agency of Environmental 
Conservation. 1986. Vermont Rivers Study. Waterbury, Vermont. 236 pp.; (14) Vermont Agency ol 
Natural Resources. 1988. Hydropower in Vermont: an assessment of environmental problems and 
opportunities. Waterbury, Vermont. May 1988; (15) Vermont Agency of Natural Resources. 1988 
Vermont recreation plan. Waterbury, Vermont. 128 pp. Map, task group reports, and recreation sur'.cy; 
(16) Vermont Agency of Natural Resources. Wetlands Steering Comrnittce. 1988. Wethmds component 
of the 1988 Vermont recreation plan. Waterbury, Vermont. July 1988.43 pp.; (17) Vennunt Agency of 
Natural Resources. 1990. Vermont's lake trout manageinent plan for inland waters. Waterbury, Vermont. 
May 1990. St. Johnsbury, Vermont. July 1990.50 pp.: (18) Vermont Natural Heritage Program. New 
Hampshire Natural Heritage ]nvetltory. 1988. Natural shores of the Connecticut River: Windham County, 
Vermont, and Cheshire Cour~t,,, New llampsbire, l.)ecember 19~8. 14 pp. 
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