License Application
Boundary Hydroelectric Project (FERC No. 2144)

Seattle City Light

September 2009






LICENSE APPLICATION

TABLE OF CONTENTS

CONTENTS AND DEFINITIONS

LISE OF TADIES ...ttt bbbttt bbb iX

IS A0 T U =SSOSR Xiv

List of Abbreviations and ACIONYMS.........cuciieiiiieie e sie st se e se et e e saesneesreeeeas XXI
INITIAL STATEMENT

EXHIBIT A: PROJECT DESCRIPTION

1 Contents and Purpose of This EXNIDIt ..o A-1
2 General Project DESCIIPTION. .......ccoiiiiiiiieieieiest ettt bbbt A-1
3 Project Area and VICINITY ........cccooiiiiiiieieiee e A-1
4 PrOJECT LANGS ...oeieiiiiiiieee ettt bbb A-5
5  LICENSE REGQUITEMENTS. ... .oiuiiiieiieiiieiieeiesees e e e s e ste e steesteeseesseesteaseesre e teaseesseesseeneesseensens A-5
5.1, LICENSE ATTICIES ....eviieieciiee ettt e st e e re e reenaeaneenneens A-5
5.2, AddIitional FERC OFUEIS ......uiiieiiiieiieie e sttt ste sttt eesneesreenaeaneenseens A-8
5.3, Other LiCENSES/PEIMILS. .....ciieieiiisieeieeiiesieeiesteestee e sree e ee e steeaesneesreeneeaneesseeseereenes A-9

B ProJECt FACHTIES. ......oiuiiiieec e A-11
6.1. Dam and SPHIWAYS.......ccoiiiiiiiiiieee e A-14
6.1.1. BOUNAArY DaM ..o A-14

6.1.2. Spillways, Sluiceways, and SKIMME ...........cccccovevivereiiie e A-14

6.2. Power Intakes and PENSTOCKS .......ccoriiriiiiiiiiiiisieiee e e A-16
6.3, IMPOUNTMENL......coiiiieciiiie ettt e e st e et e ereesteebeaneesreeeenneas A-17
6.4, POWET PLANT......oiiiiiiieie e bbbttt A-18
8.5, TAIITACE ...cui it A-21
6.6. Primary TranSmiSSION LINES.......c.coiiieiieiiiiieseesie e sre et re e sreenesra e ae e sneas A-21
6.7. Specifications of Appurtenant FaCIlities .........cccccevieiiiieiiieie e A-21
6.8. ACCESS ROAAS aNd TUNNEIS ....cviiviiiiiiiiieieie e A-24
6.9. Operations and Maintenance SUPPOIt AT€a.........ccuciverveieeieerieaeeseese e seesre e sreeeas A-25
6.10. ReCreation FACHITIES ........cccoiiiiiiiieice e A-25
6.11. Boundary Wildlife PrESEIVE ........ooieiece ettt e A-26
6.12. Upstream Fish Passage Trap-and-Haul Facility.............cccoceviviiiiiiiicicceece e, A-26

7 Lands of the UNIted STALES ........ccceiiiiiiiiiieieee e A-26
Boundary Hydroelectric Project Seattle City Light

FERC No. 2144 i September 2009



LICENSE APPLICATION

8 Proposed Modifications and ENNaNCemMENTS ..........cccevveieeieeresienseesieseese e se e A-27

O R I BINCES ettt et e e —————a e e e r e ———————a e aa— A-28

Exhibit A Attachments

Attachment A-1. Summary of Proposed PM&E Measures

EXHIBIT B: PROJECT OPERATIONS AND RESOURCE UTILIZATION

1 Contents and Purpose of this EXNIDIT..........ccooiiiiiiiiie s B-1
2 General Description of Boundary Project Operations............ccccevvevereenennienenseeniesnene B-1
2.1, HiSLOrIC FIOW Data .....oveeiiiiie ittt nne e B-3
2.1.1. ProjeCt FIOW Data .......ccccoiieiiiiiiiiiesiie ettt B-3

P S (o] - To T O o - o | SRR B-6

2.1.3. Flood Conditions............cccevviiiininiiiniiii i, B-8

2.1.4. Critical FIOW MONENS ......cc.oiiiiice e B-8

2.2. Project Operation During Adverse, Average, and High Inflow Years.............c.......... B-11
2.3, FIOW DUIAtION CUINVES ....viiiieieciecte ettt e ae e sae e e snaenaeeneennees B-14
2.4. Rapid Drawdown REQUITEMENTS ........cccoueiieiieieiieiteesiesee e ese e e sae e e sae e e nas B-21
2.5. Transmission of Generated EIECIIICITY ......c.covevvieeiieie e B-21

3 EXisting ResoUrce UtIIZatioN...........cccoviiiiieii e B-22
3.1. Description of Plant Control...........cccviieiiiiiiiese e B-23
3.2. Estimate of Annual Pl1ant FACLOr ..........cccoiiveiiiieiiecc e B-23
3.3. Estimate of Dependable Capacity .........cccooevieiiiiiieiicie e B-23
B4, RUIE CUIVE ...ttt ettt et e e e e ese e teebeaneenreeneenneas B-24
3.5, Tailwater RAtiNG CUIVES........ccveiuiiieieeie e see e et e e e ste e ae e snaeneas B-25
3.6. Estimated Power Plant Hydraulic Capacities and Capabilities.............ccccoevvivernnne. B-25

4 USE OF PrOJECT POWEN ......ceiiieieece ettt sttt ens B-28
5 Future Resource UtIlIZAtiON ...........cccveiiiiiiee e B-28
5.1, Operations MOGeliNg .......c.coviiiiiee e nae s B-28
5.2. Facility ENNANCEMENTS ........cccoiiiiiieiice e B-28
5.3. Proposed Changes to Project OPerations .........cccccvevueeieerverieseeseeseseesieeseeseesaeneesenns B-30

I & L (=] =] o0 S SPSSTRRTSRN B-31
Boundary Hydroelectric Project Seattle City Light

FERC No. 2144 ii September 2009



LICENSE APPLICATION

EXHIBIT C: CONSTRUCTION HISTORY

1 Contents and Purpose of this EXNIDIL..........cccooviiiiieicic e C-1
2 Construction and Upgrade HIStOIY ........ccoceiieiiiieie e see e C-1
2.1, Chronology of CONSIIUCTION .........cciuiiieiicie et C-1
2.2. Commencement of Commercial Operation............cccecvvieiieeresiiesieese e C-4
2.3. Additions or Modifications t0 PrOJECT.........ccccuvueiieiiiiiseeie e C-4
3 Planned and Proposed New Development ...........cccoviieriereiieeseenc e C-4
O (e (=] =] (o0 OSSP URPPPRPPRP C-7

EXHIBIT D: STATEMENT OF COSTS AND FINANCING
1 Contents and Purpose of this EXNIDIT...........cooiiiiie D-1
2 OFIGINAI COSTS.....eeiiiiiieiieieet ettt bbbttt b bbbttt b e e e e D-1

3 Estimate of the amount payable if the Project were to be taken over pursuant to Section

14 0f the Federal POWET ACT.........ccooiiieiiee ettt D-1
4 NeW DeVvelOPMENT COSES .....c.coiiieiiieiisieseei ettt D-1
5  ANNUAI COSES OF PIOJECT........oiiiiiiiiiieieeee e D-6
5.1, COSt OF CAPITAL.....ceiieiitiiieieiee bbb D-7
5.2. Local, State and FEABTAI TAXES......cciiiuiiieiiiriiie ettt e ettt e e s s eba e e e s e rrees D-8
6 ValUE OF PrOJECT POWET .....ouiiiiiieiiei ettt D-8
6.1. Replacement Costs of Energy and Capacity ..........cccoererereriniiieieieese e D-9
6.2. Value of ANCIIArY SEIVICES ......ccooiiiiiiieiee e D-10
6.3. On-peak and Off-peak Values of Project POWET ..........ccceieiiiiiiienineneseeeeeees D-11
6.4. Effect on the Value of Project Power Due to Proposed Changes in Project Operation......
..................................................................................................................................... D-11
7 Sources and Extent of FINANCING .......cccooviiiiiiie e D-11
8 Cost to Develop the License APPlICAtioN .........ccccccveiiiieiicie e D-12
O REIBIENCES ... bbb ae s D-12
Boundary Hydroelectric Project Seattle City Light

FERC No. 2144 iii September 2009



LICENSE APPLICATION

Exhibit D Attachments

Attachment D-1. Summary of Estimated Costs Associated with Proposed PM&Es

EXHIBIT E: ENVIRONMENTAL ANALYSIS

R 1 oo [1od £ [0 o 1RSSR P USSR E-1
1.1, PUurpose Of EXNIDIT E........cccoviiiiieicic ettt E-1
1.2, TLP SCREUUIE ...ttt bbbt E-3
1.3, DOCUMENE OFganIZAION ....cc.veueeiieieieiiesie sttt bbb E-4

2 Proposed Action and AITEINALIVES.........ccviieiieieee et E-5
2.1, NO ACHION AITEINALIVE ..ot bbb E-5

2.1.1. EXisSting Project FACILIES ........c.cccverueiieiiee e se e E-6
2.1.2. EXISting Project OPeration...........ccooeeiueiienieriesiesieeniesee e sie et sie e sieesnes E-15
2.1.3. Project Lands and WaLers ..............cccocviiiiiiiiiiniii s E-22
2.1.4. Existing Environmental MEaSUIES ........cccueiiiieiiriiniesie et E-28
2.2. Alternatives Considered But Eliminated from Detailed Study ..........cccccvvvvvininiinnnns E-31
2.2.1. Federal Government Takeover of the Project...........cccccoviiiiiiiiiiiininn, E-31
2.2.2. NON-POWEE LICENSE....cuviiiiiitiitisiisiesee ettt bbb E-31
2.2.3. Project REIFEMENT .....ooiiiiiiiee e E-31
2.3, PrOPOSEA ACHION ....eiiiiiieie ettt sttt b ettt e b e b e e sbeebe st e s beenbe s E-31
2.3.1. Proposed Project Operations............ccocvvriiiiniiiniiiiinss s E-31
2.3.2. Proposed Power plant Equipment Upgrades, Other Improvements, and
MaiNteNANCE ACLIVITIES .......ooviiiiiiieiieeee e e E-34
2.3.3. Proposed Environmental MEaSUIES...........ccvcueiiereeiieiieseeie e e esie e E-36
2.3.4. Proposed Changes to the Project BouNndary...........ccocevverieieiinieeniesie e E-46
2.3.5. Continuing Environmental MEaSUIES ...........ccceviueieereiiieiieesieeieeseeseesiesee e E-48
2.3.6. Proposed Project FaClitieS. ........ccoueiiriiiieiieie e E-48
2.4. Requested PMEE MEASUIES.........ccueiiiiiiie ettt sttt sre e sne e E-49

B o] o U] 1 =[] TSROSO RP PR RTRRN E-50
T8 R O] {0 | =1 o] o RS PRTRTRR E-50
T T o] o1 T TSRS E-51
3.3. Integrated RESOUICE ANAIYSIS.......oiiiiieiiiie ettt E-52
3.4. Response t0 PLP COMMENLS ......c.uiiiiiiiieiie ettt E-52
3.5, REA NOTICE ...ttt sttt st et sb e e b e et esbeenteeneesneebe s E-52

4 ENVIronmMental ANGIYSIS .......oovoiiiiiee e E-52
4.1. General Description Of the RIVEr BaSin ........ccooooiiiiiiiiniiieeeeee e E-52

4.1.1. Mainstem and TriDULAMES .......ccviiiiieiiee e E-52

Boundary Hydroelectric Project Seattle City Light

FERC No. 2144 iv September 2009



LICENSE APPLICATION

A4.1.2. HYArolOgY ....oooveeiiie e E-53

4.1.3. TOPOGIAPNY ...t ae s E-55

Ot S O 11 4 1= PSR RUURTRRPR E-55

4.1.5. Land and Water USES .......cc.eiueiierieiieiieeieseesieesaessee e essesessseeeesseessesnaesnaesnens E-55

4.1.6. Dams and DIVersion SrUCLUIES .........cccooverieriiiiieiieie e et see e E-56

4.1.7. Tributaries to Boundary RESEIVOIN.........cccvcueiieieiiieieeneseeseesie e e sie e E-57

4.1.8. Project Area Reach DeSCrIPLIONS .......cceeiuerieiieiiiiie e E-59

4.2, CUMUIALIVE EFFECLS ..ot E-68
4.2.1. GEOQrapNiC SCOPE ....ciueeiieiieitieite ettt sttt nne s E-69

4.2.2. TEMPOTAl SCOPE ...cvveieeieitieeieeie sttt ee et e et e e este e sreesseeneesnaenneas E-69

4.3, APPHICADIE LAWS.....cciieiiiiieee ettt ae e sra e e e naene s E-70
4.3.1. Section 401 of the Clean Water ACt .........cccevveieiiieieeie e E-70

4.3.2. Endangered SPECIES ACL ......cueiuiiieriieieiie ettt E-70

4.3.3. National Historic Preservation ACE.........cccoceiiveieiiesiesiesieese e se e siaeae s E-70

4.3.4. Northwest Power Planning and Conservation ACt..........c.ccocveviiienienienennnns E-70

4.3.5. OBNBE e E-71

4.4. Approach for AsSessing AIEINALIVES .........c.ccviieiieieiiese e E-71
4.5. Proposed Action and Action AIEINALIVES .........cccveiieiiieieiie e E-73
4.5.1. Geology and SOIlS........cccueiiiieiiiie e E-74

4.5.2. WALEr RESOUITES ....uveiiiieiie ittt ettt ettt ettt et et esae e sbeenbeesnne e E-91

4.5.3. Fish and AqQuatiC RESOUICES........cccuevuiiirrieeieiiesieerie e steesee e ae e e E-147

4.5.4. BOtaniCal RESOUICES........cciiiieiieiiieie sttt st E-245

4.5.5. Wildlife RESOUICES......cciiveieiiieciieie ettt ra e E-264

4.5.6. Threatened and Endangered SPECIES ........cccevvvririeiienieniieneerie e E-284

4.5.7. AeSthetic/Visual RESOUICES ........ccveiiiierieeieseeieesie e sie e sae e see e E-304

4.5.8. CUIUIal RESOUITES .......oitiiiiiiieitie ittt E-312

4.5.9. Recreation and Land USE..........ccoiveiiiiiiinie e E-319
4.5.10. SOCIOECONOMICS RESOUICES.....ccveevieiieiieeiteeiie e e steeee s e e ste e sraesae e sra e e enee e E-343
4.5.11. TriDAl RESOUICTES .....vvivieiiieieeiie st eee sttt sra e enee e E-356

4.6. Developmental ANAIYSIS.........cciiiiiiiiii e E-357
4.6.1. Power and Economic Benefits of the Project ..........cccevvieieniiiiencicnenn, E-357

4.6.2. Costs of Environmental MEaSUIES ..........ccccvveieeieerieieesieeieeseesie e see e E-358

4.6.3. Comparison Of AIEIMALIVES .........ccceiiiiiieiee s E-359

ST B ] (=] =] 00T USSR E-361

Exhibit E Attachments

Attachment E-1. Consultation Record

Attachment E-2. Responses to Preliminary Licensing Proposal Comments
Attachment E-3. Terrestrial Resources Management Plan

Attachment E-4. Total Dissolved Gas Attainment Plan

Attachment E-5. Dissolved Oxygen Attainment Plan

Attachment E-6. Aquatic Invasive Species Control and Prevention Plan

Boundary Hydroelectric Project Seattle City Light
FERC No. 2144 % September 2009



LICENSE APPLICATION

Attachment E-7. Oil Spill Prevention, Control and Countermeasure (SPCC) Plan
Attachment E-8. Fish and Aquatics Management Plan

Attachment E-9. Draft Biological Assessment

Attachment E-10. Historic Properties Management Plan

Attachment E-11. Recreation Needs Analysis

Attachment E-12. Draft Recreation Resources Management Plan

Attachment E-13. Road Decommissioning Plan

EXHIBIT F: GENERAL DESIGN DRAWINGS AND SUPPORTING
INFORMATION

I 0 1 0} (=] | TR F-1

2 R BN CES ... F-1

Exhibit F Attachments

Attachment F-1. Supporting Design Report
Attachment F-2. Facility Design Drawings

EXHIBIT G: PROJECT BOUNDARY MAPS
I 0 1 =] o | G-1

2 Description of Proposed BOUNGAIY ........c.cocveiuiiiiiieriesie e se e snee e G-1

Exhibit G Attachments

Attachment G-1. Project Boundary Maps
Attachment G-2. Project Boundary Bearing and Distance Table

EXHIBIT H: ECPA FACTORS

1 Contents and Purpose of This EXDiDIt ... H-1
2 Information to be Supplied by all APPHCANTS .......cccoiiiiiii e, H-1
2.1. Plans and Ability to Operate the Project, Maintaining Efficient and Reliable Electric
SBIVICE ettt bbbttt H-1
Boundary Hydroelectric Project Seattle City Light

FERC No. 2144 vi September 2009



LICENSE APPLICATION

2.1.1. Efforts and Plans to Increase Capacity and Generation at the Project............. H-1
2.1.2. Plans to Coordinate Project Operation with Upstream and Downstream Projects
.......................................................................................................................... H-2
2.1.3. Plans to Coordinate Project Operation with the Applicant’s and Other Electrical
Systems to Minimize Cost of Energy Production............ccccoeceevveiiieiieineenen, H-2
2.2. Need for the Electricity Generated by the Project ..........cccoovviiiiiiiciie e H-3
2.2.1. Role of Project Generation in SCL’S SYSeM .......ccccoviieiiiirnenie e H-3
2.2.2. Cost and Value of Project GENeration ...........ccocceeveevveresieeneeieseese e seesee s H-5
2.3. Statement of Need for Modifications of the Project Facilities or Operations............... H-7
2.3.1. Proposal for Facility ENhancements ..........ccccceoeveeieiiniiese e H-7
2.3.2. Proposed Changes to Project Operations..........ccccvevveiveeieeiieeseesiieesseesne e H-7
2.4. Conformance with Comprehensive Plan for Development of Waterway..................... H-8
2.4.1. LISt OT PIANS ...ttt H-9
2.4.2. SUMIMAIY ..ottt ettt n e s e e nr e s e e as e e e n e e nne e neeanneeneennneen H-12
2.5. Financial and Personnel Resources for Operation and Maintenance of the Project.... H-12
2.5.1. FINANCIAI RESOUITES .....coviiiiiiiesiisieeiieee ettt H-12
2.5.2. Personnel RESOUICES ........cccoiuiiiiiieieiie ettt H-13
2.6. Plans to Include Additional Lands in the Project Boundary ..........ccccovevviiiiiinnnenne. H-14
2.7. Electric Consumption Efficiency Improvement Programs ...........cccccoververieeneniennnn. H-14
2.7.1. Seattle City Light’s Record of Conservation Assistance Programs............... H-14
2.7.2. Seattle City Light’s Plans and Capabilities to Promote Future Conservation .......
........................................................................................................................ H-17
2.8. Comparison of the Impact on the Operations and Planning of the Applicant’s
Transmission System of Receiving or not Receiving the Project License.................. H-18
2.9. Names and Mailing Addresses of Indian Tribes and Other Native Organizations
(O00] 01T 1 (-] [OOSR H-18
3 Information to be Provided by an Applicant Who is an Existing Licensee................. H-19
3.1. Measures Taken or Planned by the Applicant to Ensure Safe Management, Operation
and Maintenance Of the PrOJECT ..o H-19
T N @ Y= Y - SRRSO H-19
3.1.2. Existing and Planned Operation of the Project During Flood Conditions..... H-19
3.1.3. Measures Taken to Evaluate Seismicity and Related Hazards that Could Affect
tNE PIOJECT ...ttt H-20
3.1.4. Warning Devices Used to Ensure Downstream Public Safety ...................... H-20
3.1.5. Any Proposed Changes to the Operation of the Project that Might Affect the
Existing Emergency Action Plan on File with the Commission.................... H-23
3.1.6. Existing and Planned Monitoring Devices to Detect Structural Movements or
Stress, Seepage, Uplift, Equipment Failure, or Water Conduit Failure, Including
a Description of the Maintenance and Monitoring Programs Used or Planned in
Conjunction With the DEVICES..........cccoveieiiiiiieieieee e H-24
Boundary Hydroelectric Project Seattle City Light

FERC No. 2144 vii September 2009



LICENSE APPLICATION

3.1.7. The Project’s Employee Safety and Public Safety Record, Including the Number
of Lost-Time Accidents Involving Employees and the Record of Injury or Death

to the Public Within the Project BouNndary .........c.cccooevieieiieneniesieneeieeenn H-24
3.2. A Description of the Current Operation of the Project, Including any Constraints that
Might Affect the Manner in Which the Project is Operated ............cccoccvvvvvveiviiinnnn, H-26
3.2.1. Overview of Project Operations..........cccccueiverierieieeriesieeseesieseeseesee e seeeas H-26
3.2.2. Power and Operating SChedule...........cooiiiiiiiiiiec e H-28
3.3. A Discussion of the History of the Project and Record of Programs to Upgrade the
Operation and Maintenance Of the Project .........cccoevveieiiienicie e H-28
3.4. A Summary of Any Generation Lost at the Project Since 2004 Because of Unscheduled
Outages, Including the Cause, Duration, and Corrective Action Taken..................... H-30
3.5. Record of Compliance with the Terms and Conditions of the Existing License ........ H-31
3.6. Actions Taken by Existing Licensee Related to the Project which Affect the Public H-34
3.7.  Summary of the Ownership and Operating Expenses that Would be Reduced if the
Project License Were Transferred from the Existing LICENSEe.........ccccvevvvrverveiinnnnn H-36
3.8. Annual FERC Fees Paid Under Part | of the Federal Power Act.........cccocovcenirininne. H-36
O e (=] =] (o0 ST PPRPP H-37
Boundary Hydroelectric Project Seattle City Light

FERC No. 2144 viii September 2009



LICENSE APPLICATION

List of Tables

Exhibit A — Project Description

Table A.5-1. Description of license article requirements for the Boundary Project.................. A-5
Table A.5-2. Seattle City Light water rights for Project operation and maintenance.............. A-10
Table A.6-1. Project facilitieS and USE @reas. .........cccevuieiiieiiiiiiie e A-11
Table A.6-2. Dam characteristics, Boundary Project. .........ccccooeiveerieieiiiene e A-14
Table A.6-3. Spillway, sluiceway and, skimmer characteristics, Boundary Project. .............. A-15
Table A.6-4. Power intake and penstock characteristics, Boundary Project. .........c.cccccevvenee. A-17
Table A.6-5. Boundary Reservoir data (SCL 2008). ........cccoooeruerirninie e A-18
Table A.6-6. Power plant physical and equipment characteristics, Boundary Project. ........... A-19
Table A.6-7. Accessory electrical equipment characteristics, Boundary Project. ................... A-22

Table A.6-8. Miscellaneous equipment at power plant and service area, Boundary Project. . A-22
Table A.7-1. Tabulation of federal lands within the existing and proposed Project boundaries, by
township, range, and SECHION. ........ccvveieiiere et areesne e A-27

Exhibit B — Project Operations and Resource Utilization

Table B.2-1. Mean, minimum and maximum monthly and annual total flow release to Boundary

Reservoir, 1987 to 2005, calculated from the sum of all inflows (SCL 2008)................... B-4
Table B.2-2. Mean, minimum and maximum monthly and annual total flow release from

Boundary Dam to Pend Oreille River, 1987 to 2005 (SCL 2008).........cccevviververeervereeanns B-5
Table B.2-3. Significant spills of record, 1987 t0 2005. .........cccoeririiniieiiiie e B-6
Table B.2-4. Minimum, mean and maximum average annual flows...........ccccccoccvivevviieiinenns B-6

Table B.2-5. Surface area and storage volume in Boundary Reservoir versus water surface
elevation in the Boundary Dam forebay (cells with bold, italicized font represent usable
oo ol g o] ST 0] Vo =) OSSR UR TR OPI B-7
Table B.3-1. Boundary Project monthly and total generation (in MWh), modeled and actual
average iNFlow year (2002). ........cciiie it B-23
Table B.3-2. Estimated capacities, efficiency, and generator output for the six turbine units in
the Boundary Project POWEr PIaNt..........c.coviiioiiic e B-26

Exhibit C — Construction History

Table C.2-1. Summary of construction milestones and other significant events relating to

operation of the Boundary PrOJECL. .........cccveiiiiiiicie e C-2
Table C.3-1. Summary of new development planned and proposed for the new license term. *....
............................................................................................................................................. C-5
Boundary Hydroelectric Project Seattle City Light

FERC No. 2144 iX September 2009



LICENSE APPLICATION

Exhibit D — Statement of Costs and Financing

Table D.4-1. Summary of estimated capital costs associated with new development (All costs in

2007 OHIAIS). ...ttt D-2
Table D.4-2. Summary of estimated costs associated with SCL’s PM&E proposal (All costs in

2007 OIAIS). 1ttt r et be et e nreas D-6
Table D.5-1. Summary of operating costs and expenses for the Boundary Project, 1998-2007. *..

............................................................................................................................................. D-7
Table D.5-2. Cost of capital for SCL (as of December 2007; SCL 2007a, b)......cccccecvvvverieannnns D-7
Table D.6-1. Estimated annual air emissions associated with replacement plant. .................. D-10

Exhibit E — Environmental Analysis

Table E.1-1. Milestones, responsible parties, dates, and applicable regulations associated with

filing of the Project License APPIICALION. ........cviiiiiiiieie e E-3
Table E.2-1. Project facilities and USE @reas. .........cccecververieiieieeie e e e sree s ie e E-9
Table E.2-2. Dam characteristics, Boundary Project. ..........cccoveririinieiiniiee e E-9
Table E.2-3. Spillway, sluiceway, and skimmer characteristics, Boundary Project................. E-10
Table E.2-4. Power intake and penstock characteristics, Boundary Project...........ccccccoevrnenne. E-11
Table E.2-5. Power plant physical and equipment characteristics, Boundary Project. ............ E-13
Table E.2-6. Estimated capacities, efficiency, and generator output for the six turbine units in

the Boundary Project POWET PIANT.........ccvoiiiieiieecie e E-14
Table E.2-7. Boundary Reservoir data (SCL 2008a). .........cccoereerierieriieniisie e E-17
Table E.2-8. Mean, minimum, and maximum monthly and annual total inflows at Boundary

Dam, 1987 to 2005, calculated from the sum of all inflows (SCL 2008a). ...............c....... E-20
Table E.2-9. Mean, minimum, and maximum monthly and annual total flow releases from

Boundary Dam to Pend Oreille River, 1987 to 2005 (SCL 2008a). ........ccccerververerriennnnnn E-21
Table E.2-10. Boundary Project monthly and total generation (in MWh), proposed (modeled)

and actual for the average flow year (2002). .........ccoveiiiiieieeii e E-33
Table E.2-11. PM&E measures requested by RPs as part of PLP comments and SCL's response

10 tNOSE FEOUESES. .. veeveectieie ettt e et e st e e e s re e sae e e e steenbeeneesneenrs E-49

Table E.3-1. Relicensing participant involvement in Boundary Project relicensing meetings and
teleconferences between March 1, 2009 and the filing of the License Application in
September 2009; IRA meetings held before March 1, 2009 are discussed in the PLP (SCL

P40 [0 o) TSSOSO E-51
Table E.4-1. Descriptive statistics for tributaries to Boundary Reservoir. ............cccoovvvnnnnns E-58
Table E.4-2. Surface geology along the Boundary Reservoir shoreline and composite grain size

(011 (] o111 o] o PSP E-79
Table E.4-3. Length of erosion sites by bank height and major geologic unit. ........................ E-80
Table E.4-4. Summary of road INVENTOrY rESUITS. ........coeiiiiiiiesisecieee s E-82
Table E.4-5. Water quality monitoring sampling locations used in 2007 -2008 relicensing

] (00 =TSP S E-93

Table E.4-6. Applicable Washington surface water quality standards for designated uses in the
Pend Oreille River and tributaries between the Idaho and Canada borders (Ecology 2006a).

Boundary Hydroelectric Project Seattle City Light
FERC No. 2144 X September 2009



LICENSE APPLICATION

Table E.4-7. Water bodies in the Project area (and Box Canyon Dam forebay) identified as not
meeting applicable Washington water quality standards..............cccccevveiiieviiieiiieiecieenn, E-96
Table E.4-8. Summary information of model-simulated maximum water surface elevation
within the Town of Metaline during the historical high-flow events with and without the
influence of Project operations (SCL 20098)........ccceiiiiriieienieniee e E-102
Table E.4-9. Model conditions for temperature analyses defined in Ecology’s draft Pend Oreille
River Temperature TMDL (Ecology et al. 2007). ......ccceriereriienienisie e E-104
Table E.4-10. Summary of frequency analysis results regarding the temperature effects at the
Metaline Pool, Boundary Forebay, and Boundary Tailrace stations. ...........cccccccvevueennen. E-116
Table E.4-11a. Summary of the number of days flow-weighted daily maximum temperatures
were above 20 °C and the annual peak flow-weighed temperatures at the Metaline Pool
1 LU ] USSP P TP E-118
Table E.4-11b. Summary of the number of days flow-weighted daily maximum temperatures
were above 20 °C and the annual peak flow-weighted temperatures at the Boundary Dam
o1 = oV LA o] PP SPTR TP E-118
Table E.4-11c. Summary of the number of days flow-weighted daily maximum temperatures
were above 20 °C and the annual peak flow-weighted temperatures at the Boundary Tailrace
1 L[] USSP P USRS E-118
Table E.4-12a. Summary of the number of days surface daily maximum temperatures were
above 20 °C and the annual peak surface temperatures at the Metaline Pool station......E-119
Table E.4-12b. Summary of the number of days surface daily maximum temperatures were
above 20 °C and the annual peak surface temperatures at the Boundary Dam Forebay
] £ L o] PRSPPSO OPRRRPRPR E-119
Table E.4-12c. Summary of the number of days surface daily maximum temperatures were
above 20 °C and the annual peak surface temperatures at the Boundary Tailrace station........

.......................................................................................................................................... E-119
Table E.4-13. Boundary Project spill influence on TDG..........cccooveiiiiieiicii e, E-125
Table E.4-14. TDG increases and decreases under various spill and sluice gate operations, 1999

22008, .ot R R e bt E bt e e bbb re et e e e re et E-126
Table E.4-15. Summary of planned and opportunistic spill test conditions 2006—2008 at the

o (0] 1= PSSR E-127
Table E.4-16. pH (Standard Units) data summary for each water quality monitoring site in

Boundary Reservoir (May 2007 — March 2008)..........cccccveveiieiieiie e E-131
Table E.4-17. Dissolved oxygen (mg/L) data summary for water quality monitoring sites in

Boundary Reservoir (May 2007—March 2008)...........coceviveieiiieiieiecc e E-132

Table E.4-18. Measured exceedances of toxics criteria for lead and zinc reported for sites, 5, 8,
10, and 11 during 2008 sampling conducted for the Boundary Project Toxics Assessment:
Evaluation of Contamination Pathways (Final Report contained in the USR [SCL 2009a]).

Table E.4-19. Descriptive statistics for tributaries to Boundary Reservoir (SCL 2009a). .....E-151
Table E.4-20. Species composition, distribution, and abundance of fish within Seven Mile and

Boundary reservoirs; abundance codes are listed at the bottom of the table. .................. E-152
Table E.4-21. Periodicity, life history, and spawning and rearing habitat of fish species in the
Boundary Project area; sources listed at the bottom of table...........c.cccvevevviieiiieniiene. E-154

Table E.4-22. Observations of bull trout in the Project area and tributaries, 1980 to 2008. ..E-160

Boundary Hydroelectric Project Seattle City Light
FERC No. 2144 xi September 2009



LICENSE APPLICATION

Table E.4-23.

LWD abundance, by number of pieces and volume, in reaches of Boundary

RESErVOIr AUMNG 2007......cviiieeeeiecieee et et e et e e sreeeeaneessaenaeeneenns E-167

Table E.4-24.

Number of macrophyte beds and macrophyte bed size range, by reach, in the

Project area during AUQUSE 2007.........ccueiieiieeiie s ese e se e sre e sre e e sae e e E-168

Table E.4-25.
Table E.4-26.

Factors considered for development of aquatic habitat indices....................... E-172
List of tributaries, their calculated Habitat Suitability Indices, and their relative

ranking for generic “salmonid” adult, juvenile, and fry life stages in the tributary delta areas
of Boundary Reservoir derived from the Hickman and Raleigh (1982) riverine model. .........

.......................................................................................................................................... E-190
Table E.4-27. Boundary Reservoir average monthly temperatures, their associated suitability,
and final reservoir Habitat Suitability Index using Hickman and Raleigh’s (1982) lacustrine
MOTEL... et b e bbbttt e bbbt E-191
Table E.4-28. Summary of LWD collected at Boundary Dam during 2007 and 2008........... E-195
Table E.4-29. Dissolved oxygen (mg/L) levels and fish and invertebrate impairment (EPA
1S ) TR OSSR E-198
Table E.4-30. Estimated mortality through the Project turbine units based upon the AHTSP
ST T T NN To [N Lo o PSSP E-202
Table E.4-31. Estimated mortality ranges for spillway and sluiceways downstream passage
FOULES. ..ttt ettt ettt ekttt oot e e st ekt e R e e e R e e e e be e e e b e e e e b et e e b et e e e e nnne e e E-204
Table E.4-32. Acreage of upland cover types within the Project area............cccoevevvevveiieennns E-249
Table E.4-33. Acreage of riparian and wetland cover types within the Project area’. ........... E-252
Table E.4-34. State-listed noxious weed species documented in the Project vicinity............. E-254
Table E.4-35. RTE plant populations and subpopulations. ...........ccccceviiiriiiniinenieieiees E-255
Table E.4-36. Project-related effects on RTE plants at Boundary Reservoir. ............c.c.coo.... E-261
Table E.4-37. Acres of habitat types in the primary big game study area (SCL 2009a, habitat
type definitions per the Colville National Forest Plan [USFS 1988]). .........cccecvvvvevvennnne E-266
Table E.4-38. Rare, Threatened, and Endangered wildlife species observed in the Project
VECTNIEY. oottt bbbttt e bbbt bbbt e et et bbbt n e E-270
Table E.4-39. Rare, Threatened, and Endangered wildlife species likely to occur in the Project
vicinity but not observed in 2007 0r 2008. ..........ccooiiiiiiieie e E-271
Table E.4-40. Bald eagle territories in the Project vicinity by year, including occupancy and
number of fledglings, 1989-2008. ‘Active’ includes territories with evidence of nesting
attempts, ‘Occupied’ includes territories where nesting attempts are unknown. ............ E-273
Table E.4-41. Road densities in the Big Game secondary study area and six subareas, and
approximate habitat effectiveness for deer and elk............ccccoevveiiiicicc e, E-276
Table E.4-42. Percent of time from March 15 to May 15 that islands in the upper reservoir land

bridge (defined as having no more than 1.5 feet of water depth between the island and the
mainland at any point) in a representative dry year (2001), average year (2002), and wet

1YL= L (S L TR OSSPSR E-280
Table E.4-43. Federally listed Threatened, Endangered, and candidate wildlife species that may

OCCUN IN the PrOJECE @rEA. .. c..iivieiieeie ettt et sre e nne e E-285
Table E.4-44. Archaeological and historic sites identified within the Project APE. .............. E-315
Table E.4-45. Project-related reCreation USE...........ccuecueeieiierieiieieesesie s e sre e saesneas E-324
Table E.4-46. Project-related roads. ...........ccoeiiiiiiiieieesese e E-333
Table E.4-47. Maintenance responsibility for Project-related roads. ...........cccccovvveveiiieinennns E-341
Table E.4-48. Mean recreation-related expenditures in the Project region. ..........cc.ccccevvvneee. E-351

Boundary Hydroelectric Project

FERC No. 2144

Seattle City Light

xii September 2009



LICENSE APPLICATION

Table E.4-49. Summary of habitat enhancement and maintenance measures. ...........ccc.ceeue... E-355
Table E.4-50. Summary of parameters and assumptions used for the economic analysis of the
BOUNAANY PTOJECL. ....oveeiiiieie ettt bbbt sne e E-358
Table E.4-51. Summary of estimated costs associated with SCL’s PM&E proposal (All costs in
2007 AOHAIS). ;. ettt ettt bbb nre e E-359
Table E.4-52. Summary of cost, power benefits, and net benefits of the Boundary Project
alternatives (All costs in 2007 dOIArS). ......cccooeeiiiiiiee e E-360

Exhibit F — General Design Drawings and Supporting Information

Table F.1-1. Summary of design drawings for the Boundary Project. ........c.ccccoocevvvevviinrnennn F-1

Exhibit G — Project Boundary Maps

Table G.2-1. Summary of specific changes to the project boundary for the Boundary Project. .....

............................................................................................................................................. G-4
Exhibit H — ECPA Factors
Table H.2-1. Estimated annual air emissions associated with replacement plant. ................... H-6
Table H.2-2. SCL O&M permanent staff for the Boundary Project........c..ccccccvvvvevviieinennene. H-13
Table H.2-3. Annual program electricity Savings. L.........coooveiueieieeeeeeeeeeeseeee e, H-16
Table H.2-4. SCL’s five-year Conservation Plan, goals and budgets. ...........cccccvevvvivervcnenne. H-17
Table H.3-1. Record of employee accidents at the Boundary Project resulting in lost work time

(2004-2008)......ccteeveeteeieeiiete sttt bbb bbb bttt H-25

Table H.3-2. Summary of public injuries and deaths at the Boundary Project (2000-2008). . H-26
Table H.3-3. Summary of construction milestones and other significant events relating to

operation Of the Boundary PrOJECL. .......ccoviiiiiiie e H-28
Table H.3-4. Unplanned outages at the Boundary Project for the period 2004-2008 that resulted

IN 10St POWET JENEIALION. .....cvieieieieite ettt sre e sre e sreeteaneenre s H-31
Table H.3-5. Summary of percentage plant availability for the Boundary Project, 2004-2008. .....

........................................................................................................................................... H-31
Table H.3-6. FERC fees for the Boundary Project, 1998-2007.........ccccooererireninenesieieeneens H-37
Boundary Hydroelectric Project Seattle City Light

FERC No. 2144 xiii September 2009



LICENSE APPLICATION

List of Figures

Exhibit A — Project Description

Figure A.3-1. Location of Pend Oreille County in Northeastern Washington. ............c.cco........ A-2
Figure A.3-2. Location map of the Boundary Project. ........ccccceveveiieiieesneie e A-3
Figure A.6-1. Project facilitieS and USE @r€as. .........ccuoverierrenieriienieie e A-12
Figure A.6-2. Aerial view of Boundary Dam and associated facilities. ...........c..ccccovevvrvennenn, A-13
Figure A.6-3. Aerial view of forebay and trashrack, Boundary Project. ..........cccccoovevennnnnenn. A-16
Figure A.6-4. Machine hall inside power plant, Boundary Project. .........ccccccevvvvvervsieeinennnnn. A-19
Figure A.6-5. Photograph showing the Project transmission line and towers (including “pickle
fork” towers) to the BPA SUDSTALION. ........ccciieiiiieiiee e A-21
Figure A.6-6. Photograph of the dam access tunnel, Boundary Project. ..........cccccovvvvenennnns A-24

Exhibit B — Project Operations and Resource Utilization

Figure B.2-1. Locations and usable storage volumes (million acre feet, MAF) of projects in the
Pend Oreille River system from Hungry Horse (Montana) downriver to Waneta (Canada),
near the confluence of the Columbia River. Horizontal and vertical axes are not to scale
(Waneta Reservoir maximum operating level with respect to Canal Plan Agreement
OPErating PrOCEAUIES). ....veivveiieiieieeite ettt e te e te et et e e et e ssaesteesaesneesneeneeaneenreas B-2

Figure B.2-2. Total storage volume in Boundary Reservoir above elevation 1,954.03 feet NAVD
88 versus water surface elevation in the Boundary Dam forebay. Storage volumes
previously used by SCL, and storage volumes derived from surveys performed from 2005
through 2007 (SCL 2008). ......eeuiiiiieiiesiisie sttt B-8

Figure B.2-3. Average January inflows to Boundary Project, 1913 to 2005, prior to and after
regulation of inflow by upstream Storage ProjJeCtS.........cccvvveeriveresiesiiese e eee e B-10

Figure B.2-4. Average August inflows to Boundary Project, 1913 to 2005, prior to and after
regulation of inflow by upstream storage ProjJeCtS........ccccvvveeriveriesiesiiese e see e B-10

Figure B.2-5. Daily maximum, average, and minimum water surface elevation in Boundary
Dam forebay, total inflow to Boundary Reservoir, and total release from Boundary Dam
during 2001 (an adverse iINfIOW YEar). .........ccccveiiiii i B-12

Figure B.2-6. Daily maximum, average, and minimum water surface elevation in Boundary
Dam forebay, total inflow to Boundary Reservoir, and total release from Boundary Dam
during 2002 (an average INFIOW YEAI). .......ccueiiiiiiiiiiisiieieee e B-13

Figure B.2-7. Daily maximum, average, and minimum water surface elevation in Boundary
Dam forebay, total inflow to Boundary Reservoir, and total release from Boundary Dam
during 1997 (a high INFlOW YEAr). .......coveiice e B-14

Figure B.2-8. Annual total inflow duration curve, 1987-2005, based on streamflow data from
USGS Gage 12396500 (Pend Oreille River below Box Canyon) plus the sum of all tributary
10110 USSR PSRRI B-15

Figure B.2-9. Monthly total inflow duration curve for January, 1987-2005, based on streamflow
data from USGS Gage 12396500 (Pend Oreille River below Box Canyon) plus the sum of
Al EFDULANY INFIOWS. ... e B-15

Boundary Hydroelectric Project Seattle City Light
FERC No. 2144 Xiv September 2009



LICENSE APPLICATION

Figure B.2-10. Monthly total inflow duration curve for February, 1987-2005, based on
streamflow data from USGS Gage 12396500 (Pend Oreille River below Box Canyon) plus
the sum of all tributary INFIOWS. ........cuoiiiiii e B-16
Figure B.2-11. Monthly total inflow duration curve for March, 1987-2005, based on streamflow
data from USGS Gage 12396500 (Pend Oreille River below Box Canyon) plus the sum of
Al EFDULANY INFIOWS. ...t e e sreeee s B-16
Figure B.2-12. Monthly total inflow duration curve for April, 1987-2005, based on streamflow
data from USGS Gage 12396500 (Pend Oreille River below Box Canyon) plus the sum of
Al EADULANY INFIOWS. ... e B-17
Figure B.2-13. Monthly total inflow duration curve for May, 1987-2005, based on streamflow
data from USGS Gage 12396500 (Pend Oreille River below Box Canyon) plus the sum of
Al EFDULANY INFIOWS. ...t e e enes B-17
Figure B.2-14. Monthly total inflow duration curve for June, 1987-2005, based on streamflow
data from USGS Gage 12396500 (Pend Oreille River below Box Canyon) plus the sum of
Al EADULANY INFIOWS. ... e B-18
Figure B.2-15. Monthly total inflow duration curve for July, 1987-2005, based on streamflow
data from USGS Gage 12396500 (Pend Oreille River below Box Canyon) plus the sum of
Al EFDULANY INFIOWS. ...t eeeenes B-18
Figure B.2-16. Monthly total inflow duration curve for August, 1987-2005, based on
streamflow data from USGS Gage 12396500 (Pend Oreille River below Box Canyon) plus
the sum of all tributary INFIOWS. ........ccuoiiiiii e B-19
Figure B.2-17. Monthly total inflow duration curve for September, 1987-2005, based on
streamflow data from USGS Gage 12396500 (Pend Oreille River below Box Canyon) plus
the sum of all tributary INFIOWS. ........cc.oiiiiiie e B-19
Figure B.2-18. Monthly total inflow duration curve for October, 1987-2005, based on
streamflow data from USGS Gage 12396500 (Pend Oreille River below Box Canyon) plus
the sum of all tributary INFIOWS. .........c.oovviiii e, B-20
Figure B.2-19. Monthly total inflow duration curve for November, 1987-2005, based on
streamflow data from USGS Gage 12396500 (Pend Oreille River below Box Canyon) plus
the sum of all tributary INFIOWS. ........ccooiiiii e B-20
Figure B.2-20. Monthly total inflow duration curve for December, 1987-2005, based on
streamflow data from USGS Gage 12396500 (Pend Oreille River below Box Canyon) plus

the sum of all tributary INFIOWS. .........c.covviiiii e B-21
Figure B.3-1. Usable storage volume in Boundary Reservoir above elevation 1,954.03 ft NAVD
88 versus water surface elevation in the Boundary Dam forebay (SCL 2008). ............... B-24
Figure B.3-2. Boundary power plant tailwater CUIVE. ..........ccoveiiiiiiieniseseee e B-25
Figure B.3-3. Boundary Project power plant capability at net heads of 237 ft (minimum), 250 ft
(normal) and 263 Tt (MAaXIMUIM). ....ocuiiiiiiiiieie e B-27
Figure B.5-1. Comparison of the efficiency of the existing and the proposed turbine runners of
UNIES 55 QNG 56. ...eviiiieii ettt e este et esneenaeeneenneas B-29
Boundary Hydroelectric Project Seattle City Light

FERC No. 2144 XV September 2009



LICENSE APPLICATION

Exhibit C — Construction History

Figure C.2-1. Boundary Project during construction; view looking upriver. Transformer bay and
the top of the cofferdam (with machinery) used during draft tube construction are visible to
L0 T= 30 T ] | USSP C-2

Exhibit D — Statement of Costs and Financing

[No figures.]

Exhibit E — Environmental Analysis

Figure E.1-1. Pend Oreille River basin within the larger Columbia River basin. ...................... E-2
Figure E.2-1. Aerial view of Boundary Dam and associated facilities..........c.cccoocevvvniiiinninnns E-7
Figure E.2-2. General Project features and facilities. ...........ccccovveviiiiiieeie s E-8
Figure E.2-3. Machine hall inside power plant, Boundary Project..........cccocrvrnvninniennennnn E-12

Figure E.2-4. Locations and usable storage volumes (million acre feet, MAF) of projects in the
Pend Oreille River system from Hungry Horse (Montana) downriver to Waneta (Canada),
near the confluence of the Columbia River. Horizontal and vertical axes are not to scale
(Waneta Reservoir maximum operating level with respect to Canal Plan Agreement
OpPErating PrOCEAUIES). ....vcivveieeiieiieeie e se ettt e ettt e e sreesae e neenteeneesneenes E-16

Figure E.2-5. Total storage volume in Boundary Reservoir above elevation 1,954.03 feet NAVD
88 versus water surface elevation in the Boundary forebay. Storage volumes previously
used by SCL, and storage volumes derived from surveys performed from 2005 through
2007 (SCL 20088). ....veveveereereeiesiestesiesie st reeseesee et bbbt se et et ettt sbenbesneereeneenes E-18

Figure E.2-6. Daily maximum, average, and minimum water surface elevation in Boundary
forebay, total inflow to Boundary Reservoir, and total release from Boundary Dam during
2001 (an adverse INFIOW YEAI)........coiiiiiiieeee e e E-23

Figure E.2-7. Daily maximum, average, and minimum water surface elevation in Boundary
forebay, total inflow to Boundary Reservoir, and total release from Boundary Dam during
2002 (an average INFIOW YEAI). .....ooviiiiiiiiieeee e E-24

Figure E.2-8. Daily maximum, average, and minimum water surface elevation in Boundary
forebay, total inflow to Boundary Reservoir, and total release from Boundary Dam during
1997 (a high inflow year).Figure E.2-9. Seattle City Light and federal ownership. ........ E-25

Figure E.2-9. Seattle City Light and federal ownership. .........cccoviiiiiiiii E-26

Figure E.4-1. Pend Oreille RIVEr triDULArIiEs. ........ccoveiiieceee e E-54

Figure E.4-2. Extents of the four reaches identified in the Boundary Project study area......... E-60

Figure E.4-3. Downstream view of the constriction (within circle) at Metaline Falls (taken near

o L A TSP E-61
Figure E.4-4. Downstream view of the Forebay Reach (taken near PRM 18). ...........ccccue.n...e. E-62
Figure E.4-5. Downstream view of the Canyon Reach (taken near PRM 22)...........cccceovennnne. E-63
Figure E.4-6. Upstream view of the Canyon Reach (taken near PRM 19)..........cccccceevevirenenn. E-63
Boundary Hydroelectric Project Seattle City Light

FERC No. 2144 XVi September 2009



LICENSE APPLICATION

Figure E.4-7. Downstream view of Metaline Falls at a low forebay water surface elevation

(PRIM 26.8). ..ttt bbb bbbt bbbttt nb et E-64
Figure E.4-8. Downstream view of Metaline Falls when completely submerged (PRM 26.8).......

............................................................................................................................................ E-65
Figure E.4-9. Upstream view of the Upper Reservoir Reach taken from the SR 31 bridge near

PRIM 27 et bbbt h et bbb bt E-65
Figure E.4-10. Upstream view of the Upper Reservoir Reach taken from SR 31 near PRM 32.....

............................................................................................................................................ E-66
Figure E.4-11. Northward view of off-channel swale in the Upper Reservoir Reach (PRM 33)....

............................................................................................................................................ E-67
Figure E.4-12. Eastward view of the Sullivan Creek delta (PRM 26.9) as seen from the SR 31

0] [0 o1 OSSPSR E-67
Figure E.4-13. Downstream view of the Tailrace Reach as seen from the Boundary Dam Vista

[ ToT 0TI (o 1Y/ OSSR E-68
Figure E.4-14. Boundary Project VICINity geology. ......ccoceiiiiiiiniieiiiie e E-76
Figure E.4-15. Photo of Erosion Site 17W1 (Forebay Recreation Area). ........ccccceeevverveennnnn. E-85

Figure E.4-16. Overview photo of Erosion Site 19W9 (BLM Boundary Recreation Area). ...E-86
Figure E.4-17. Overview photo of Erosion Site 21W19 (dispersed recreation day use/overnight

campsite on BLM-Managed 1and). ... E-86
Figure E.4-18. Overview photo of Erosion Site 26E112 (Sullivan Creek delta)...................... E-87
Figure E.4-19. Water quality MmOnitoring SItES........ccviuiiirriiieiiesieie e E-94
Figure E.4-20. Estimated Project effect within the town of Metaline during the 1997 period of

PIGN WALET ...t ettt bbb e E-101

Figure E.4-21. Flow-weighted daily maximum temperatures in the modeled Existing and
Natural Conditions. The shading indicates the time periods during which the Existing

Condition is greater than 20 °C.........cocveeeieeiieieeeee et E-107
Figure E.4-22. Frequency distributions of the flow-weighted daily maximum temperatures for
the Existing and Natural Conditions. ...........cooiiiiiiiiieiee s E-108

Figure E.4-23. Daily maximum surface temperatures for the Existing and Natural Conditions.
The shading indicates the time periods during which the Existing Condition is greater than

20 Crreeee e h e a s A AR s s AR A e r s A s e r e a e a e ans E-110
Figure E.4-24. Frequency distributions of the surface daily maximum temperatures for the
Existing and Natural CONAItiONS. ..........cccveiieiiiieieece e E-111
Figure E.4-25. Flow-weighted daily maximum temperatures for the Existing and Existing
without Boundary Project Conditions. ..........ccecveiiiiieiicie e E-112
Figure E.4-26. Frequency distributions of the flow-weighted daily maximum temperatures for
the Existing and the Existing without Boundary Project Conditions. ............ccccccevienenn E-113
Figure E.4-27. Surface daily maximum temperatures for the Existing without Boundary Project
and the EXIStiNg CONAIIONS. ......c.ccviiiiieiece e E-114
Figure E.4-28. Frequency distribution of surface daily maximum temperatures for the Existing
without Boundary Project and the Existing Conditions.............ccccovvveveiieeieeieseese e E-115
Figure E.4-29. Flow-weighted daily maximum temperatures for the Existing Condition and the
1,974-f00t RUN-OF-RIVET SCENAITO. ....vviviiiieiieieiie ittt E-121
Figure E.4-30. Frequency distribution of flow-weighted daily maximum temperatures for the
Existing Condition and the 1,974-foot Run-of-River SCenario. ..........c.ccoceevvvveevereecnnenne. E-122
Boundary Hydroelectric Project Seattle City Light

FERC No. 2144 Xvii September 2009



LICENSE APPLICATION

Figure E.4-31. Surface daily maximum temperatures for the Existing Condition and the 1,974-

fOOt RUN-OT-RIVEN SCENAIIO. .....viivieieciiesie sttt e e e e e nne s E-123
Figure E.4-32. Frequency analysis of surface daily maximum temperatures for the Existing
Condition and the run-of-the-river SCENArio. ..........cccocvevieiieiieere e E-124

Figure E.4-33. Project 20062008 TDG levels and gate settings for Spill=0-10 percent. .....E-128
Figure E.4-34. Project 20062008 TDG levels and gate settings for Spill=20-25 percent. ...E-128
Figure E.4-35. Buoy 1 (upstream) weekly pH values from 6/22/07 to 10/24/07 at Site M6..E-134
Figure E.4-36. Buoy 2 (macrophyte bed) weekly pH values from 6/22/07 to 10/24/07 at site M6.

Figure E.4-39. Buoy 2 (macrophyte bed) weekly DO values from 6/22/07 to 10/24/07 at site
IVIB. ..ttt et R R Rttt b e Ee R e Rt Rt et et et RenbenEeareene e E-136
Figure E.4-40. Buoy 3 (downstream) weekly DO values from 6/22/07 to 10/24/07 at site M6......

Figure E.4-42. Example water surface elevation fluctuations below Box Canyon Dam and in
Boundary Dam Forebay during low flow conditions, September 2006. ............c..c.c........ E-173

Figure E.4-43. Example water surface elevation fluctuations below Box Canyon Dam and in
Boundary Dam Forebay during high flow conditions, early May though early June 2003......

.......................................................................................................................................... E-173
Figure E.4-44. Annual transect-weighted reach average downramping rate distribution by
Project reach for the representative average year (2002)..........cccoeveveriieieenesieseeresnens E-175
Figure E.4-45. Stranding indices by reach and year type for mountain whitefish fry and
SMAIMOULN DASS TIY. .. E-176
Figure E.4-46. Trapping indices by reach and year type for mountain whitefish fry and
SMAIMOULN DASS TIY. .o E-177
Figure E.4-47. Weighted useable area as a proportion of the total Project Area WUA for
mountain whitefish fry and adults, and adult cutthroat trout. ..............cccoceviviieieieennene. E-178
Figure E.4-48. Weighted useable area as a proportion of the total Project Area WUA for adult
redband trout, smallmouth bass, and forage fish. ........ccccceoiiiiiiiies E-180
Figure E.4-49. WUA as a proportion of the total Project Area WUA for macrophytes,
PEriphyton, and BMIL. .......cc.o i E-181
Figure E.4-50. Effective spawning index for smallmouth bass. ............ccccccvveiiiiiiiciecnen, E-184
Figure E.4-51. Effective spawning index for mountain whitefish.............ccccooiniiiins E-186
Figure E.4-52. Conceptual model for determination of riverine and inundated habitat, example
high pool and 10w POl CONTITIONS. ........cveiiiiiiiiiiiee e E-189
Figure E.4-53. Average lacustrine and riverine HQR values. HQR values for Slate and Flume
creeks are for Years 1-17 of the 50-year evaluation period...........cccccoeieiiiiniiniiniieienn. E-192

Figure E.4-54. Median, 75th, and 80th percentile of average daily temperature at USGS gage
12398600 located at the international boundary for water years 1974 through 2007. ....E-197

Figure E.4-55. Estimated total Project fish entrainment through all operating turbines and spill
gates on a monthly basis for the March 2008 to February 2009 sampling period........... E-208
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Figure E.4-56.

Species composition of 414 fish captured during fyke net sampling in the turbine

draft tube of Unit 54 of Boundary Dam power plant, February through October 2008 (top)
and 4,018 fish captured via gillnetting and electrofishing at standard sampling sites in the

Figure E.4-57.

Figure E.4-60.
Figure E.4-61.
Figure E.4-62.

Figure E.4-63.
Figure E.4-64.
Figure E.4-65.

Creek......
Figure E.4-66.
Figure E.4-67.

Forebay from March 2007 through September 2008 (bottom)...........cccccvevvviievveieenenee. E-209
Length frequency, by species, of fish captured by fyke net in the Unit 54 draft
.......................................................................................................................... E-210
Species composition of fish capture by tributary fyke nets during 2007 and 2008.
.......................................................................................................................... E-215
Length frequency of fish captured in tributary fyke nets during 2007 and 2008. ...
.......................................................................................................................... E-216
Tentative location of gravel augmentation near PRM 33.7 (left); conceptual
design of boulder cluster and augmented gravel (right). .......cccccooveiiieienieneece e E-222
Location of trapping pools (left) and conceptual plan (right) for modification at
(O00] o] o] LIS ] (=] £ E-223
Downstream view of Sweet Creek in the upper delta area (left) and looking
upstream at Sullivan Creek during early September 2007...........cccocoveveiieniveiesiieseennn, E-225
Sullivan Creek from RM 0.00 to 0.54 with a 300-foot buffer............cc.coc..... E-227
Sullivan Creek downstream of SR 31 Bridge........cccccvevevvveiviiniiesecie e E-230
Section of Sullivan Lake Road hydraulically connected to right bank of Sullivan
.......................................................................................................................... E-232
Riparian and channel conditions in lower Linton CreekK. ...........ccocoovvviiennee. E-234
Riparian buffer area adjacent to Sweet Creek proposed for protection.......... E-236
COVET TYPBS. .tttk ettt ettt bttt e bt e e sb e et e e smb e e be e e neeenbeeenn e e E-247

Figure E.4-68.
Figure E.4-69.

Maximum water surface elevations in the absence (orange) and presence (blue)

of Project operations and the number of Canada goose nests lost (percentage of nests lost is
IN PAFENTNESES). 1.vviitieiieie ettt et e e esta e aeeseesreeteaneesneeaeaneenrs E-279

Figure E.4-70.
Figure E.4-71.
Figure E.4-72.
Figure E.4-73.
Figure E.4-74.

Monthly WUA minima for juvenile bull trout during an average flow year..E-295
Monthly WUA minima for adult bull trout during an average flow year. .....E-296

Developed recreation sites in the Project VICinity. .........c.ccccoveveiieiecie e, E-322
Boundary Project vicinity 1and USES. .........cccooviiiiiiniiiieeeee e E-327
Boundary Project vicinity land ownership. .......ccccooceiveviiiiiiicce e E-330

Exhibit F — General Design Drawings and Supporting Information

[No figures.]

Exhibit G — Project Boundary Maps

Figure G.2-1. Typical cross section of Pend Oreille River north from Metaline Falls (centerline
of Section 22, T39N, R43E WM) to Mining EXclusion Area. ..........ccccocvvvneniiniinicienenn, G-5
Figure G.2-2. Profile of Pend Oreille RIVEI...........ooviiiiiiiice e G-6
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Exhibit H — ECPA Factors

Figure H.2-1. Comparison of the efficiency of the existing and the proposed turbine runners of

UNIES 55 QN0 56. ...ttt sttt nb e r e enes H-2
Figure H.2-2. Sources of SCL's power in calendar year 2007...........ccceoveveriierveresieeneaseeseenns H-4
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List of Abbreviations and Acronyms

ADA Americans with Disabilities Act

ADAS automated data acquisition system

AF acre-feet

AGC Automatic Generation Control

AHTSP Advanced Hydro Turbine System Program
AISCPP Aquatic Invasive Species Control and Prevention Plan
aMW average megawatt

APE area of potential effect

BA Biological Assessment

BIA Bureau of Indian Affairs

BLM Bureau of Land Management

BMI benthic macroinvertebrates

BMP Best Management Practices

BPA Bonneville Power Administration

BWP Boundary Wildlife Preserve

CART combined acoustic and radio tags

CEll Critical Energy Infrastructure Information
CFR Code of Federal Regulations

cfs cubic feet per second

CIP capital improvement project

CNF Colville National Forest

CRWG Cultural Resources Workgroup

CWA Clean Water Act

CWCs Comprehensive Wildlife Conservation Strategies
CZMA Coastal Zone Management Act

DFDS Dam Failure Detection System

DO dissolved oxygen

DOE determination of eligibility

DPS Distinct Population Segment

DVDS Daily Visual Dam Safety

EA Environmental Assessment

EAP Emergency Action Plan

Ecology Washington Department of Ecology

EID Early Information Development

EPA U.S. Environmental Protection Agency
EPRI Electric Power Research Institute
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EPUI environmental and public use

ESA Endangered Species Act

ESI Effective Spawning Index

FAMP Fish and Aquatics Management Plan
FAWG Fish and Aquatics Workgroup

FERC Federal Energy Regulatory Commission
FPA Federal Power Act

FPC Federal Power Commission

fpm feet per minute

fps feet per second

FR Forest Road

GIS geographic information system

gpm gallons per minute

HABS Historic American Buildings Survey
HAER Historic American Engineering Record
HEC-RAS Hydrologic Engineering Centers River Analysis System
hp horsepower

HPMP Historic Properties Management Plan
HQOR habitat quality rating

HRM hydraulic routing model

HSC habitat suitability curves

HSI habitat suitability index

IDC interest during construction

ILP Integrated Licensing Process

I&E Information and Education

INFISH Inland Native Fish Strategy

IRA Integrated Resource Analysis

ISR Initial Study Report

IT information technology

IWMP Integrated Weed Management Plan
KDNR Kalispel Tribe Department of Natural Resources
KOP Key Observation Point

kw kilowatt

LAETSs Lowest Apparent Effects Threshold
LAU Lynx Analysis Units

LMZ Lynx Management Zone

LWD Large woody debris
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m meter

MAF million acre feet

Ma/kg milligrams per kilogram

mg/L milligrams per liter

MHz megahertz

mm millimeter

MW megawatt

MWh megawatt hour

NAVD 88 North American Vertical Datum of 1988
NBT neutrally-buoyant targets

NEPA National Environmental Policy Act

NERC North American Electric Reliability Council
NFS National Forest System

NGO non-governmental organization

NGVD 29 National Geodetic Vertical Datum of 1929
NHP Natural Heritage Program

NHPA National Historic Preservation Act
NMWSE normal maximum water surface elevation
NOI Notice of Intent

NPDES National Pollutant Discharge Elimination System
NPS National Park Service

NRCS Natural Resources Conservation Service
NRHP National Register of Historic Places
NWPPC Northwest Power and Conservation Council
NWU Northeast Washington Unit

O&M operations and maintenance

OCRM Office of Ocean and Coastal Resource Management
ORV off-road vehicle

OSHA Occupational Health and Safety Administration
PAD Pre-Application Document

PCBs polychlorinated biphenyls

PFMA Potential Failure Mode Analysis

PLP Preliminary Licensing Proposal

PM&E protection, mitigation and enhancement
PMF probable maximum flood

PNCA Pacific Northwest Coordination Agreement
POMMC Pend Oreille Mines and Metals Company
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PRM Project river mile

PSP Proposed Study Plan

PUD Public Utility District

RCO Washington State Recreation and Conservation Office
RCW Revised Code of Washington

RD recreation days

REA Ready for Environmental Analysis

RM river mile

RNA Recreation Needs Analysis

ROS Recreation Opportunity Spectrum

ROW right-of-way

RP Relicensing participant

rpm rotations per minute

RRMP Recreation Resources Management Plan

RSP Revised Study Plan

RTE rare, Threatened, and Endangered

SAP Sampling and Analysis Plan

SCA Selkirk Conservation Alliance

SCADA-EMS |Supervisory Control and Data Acquisition-Emergency Management System
SCC System Control Center

SCL Seattle City Light

SCORP Washington State Comprehensive Outdoor Recreation Plan
SD1 Scoping Document 1

SD2 Scoping Document 2

SHPO Washington State Historic Preservation Officer
SMA strong motion accelerometer

SPCC Oil Spill Prevention, Control and Countermeasure
SRP soluble reactive phosphorous

ST Scenario Tool

STI Supporting Technical Information (report)

TCP traditional cultural property

TDG total dissolved gas

TES Threatened and Endangered species

TKN total Kjeldahl nitrogen

TMDL total maximum daily load

TP total phosphorus

TRMP Terrestrial Resources Management Plan
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TRWG Terrestrial Resources Workgroup

USACE U.S. Army Corps of Engineers

USDA U.S. Department of Agriculture

USFS U.S. Forest Service

USFWS U.S. Fish and Wildlife Service

USGS U.S. Geological Survey

USR Updated Study Report

WAC Washington Administrative Code

WCWCS Washington Comprehensive Wildlife Conservation Strategy
WDAHP Washington Department of Archaeology and Historic Preservation
WDFW Washington Department of Fish and Wildlife

WDG Washington Department of Game

WECC Western Electricity Coordinating Council

WNHP Washington Natural Heritage Program

WPRC Washington Parks and Recreation Commission

WRIA watershed resource inventory area

WSDOT Washington Department of Transportation

WUA weighted usable area

7-DADMax seven-day average of the daily maximum temperature

7Q10 seven-day, ten-year high river flow

Mg/l micrograms per liter

puS/cm microsiemens per centimeter
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