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Definitions

The following definitions are provided for use throughout this report:

Decommissioning means PacifiCorp’s physical removal from a facility of any equipment and personal
property that PacifiCorp determines has salvage value, and physical disconnection of the facility from
PacifiCorp’s transmission grid. KHSA section 1.4.

Detailed Plan means U.S. Bureau of Reclamation Detailed Plan for Dam Removal - Klamath River
Dams - Klamath Hydroelectric Project - FERC License No. 2082 - Oregon-California (July 2012).
See also KHSA section 7.2.2.

2012 EIS/R means U.S. Department of the Interior and California Department of Fish and Wildlife,
Klamath Facilities Removal: Final Environmental Impact Statement/Environmental Impact Report
(December 2012), State Clearinghouse # 2010062060.

Facilities Removal means physical removal of all or part of each of the Facilities to achieve at a
minimum a free-flowing condition and volitional fish passage, site remediation and restoration,
including previously inundated lands, measures to avoid or minimize adverse downstream impacts,
and all associated permitting for such actions. KHSA section 1.4. For this purpose, Facilities are:
Iron Gate Dam, Copco No. 1 Dam, Copco No. 2 Dam, J.C. Boyle Dam, and appurtenant works
currently licensed to PacifiCorp. KHSA section 1.4.

Klamath Hydroelectric Project means FERC Project No. 2082. As originally licensed, the project
consisted of eight developments: East Side, West Side, Keno, Fall Creek, J.C. Boyle, Copco No. 1,
Copco No. 2, and Iron Gate, and appurtenant works. Federal Power Commission, “In the Matters of
the California Oregon Power Company,” 13 FPC 1 (January 28, 1954), as amended by “Order
Adopting Decision of Presiding Examiner,” 23 FPC 59 (January 13, 1960). In 2018 FERC amended
the license for this project to remove J.C. Boyle, Copco No. 1, Copco No. 2, and Iron Gate
Developments and appurtenant works. FERC, “Order Amending License and Deferring Consideration
of the Transfer Application,” 162 FERC 61,236 (March 15, 2018).

Klamath River Renewal Project means Facilities Removal consistent with the terms of the KHSA.

Lower Klamath Project means the J.C. Boyle, Copco No. 1, Copco No. 2, and Iron Gate Developments
and appurtenant works. FERC has stayed the effectiveness of the license for the Lower Klamath
Project, pending its final action on the transfer application. The Definite Plan uses the term Lower
Klamath Project for ease of reference. See, “Order Granting Stay and Dismissing Request for
Rehearing,” 163 FERC 61,208 (June 21, 2018). The Definite Plan uses the term “Lower Klamath
Project” for ease of reference.
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EXECUTIVE SUMMARY

The Definite Plan for the Lower Klamath Project prepared by the Klamath River Renewal Corporation (KRRC)
implements the Klamath Hydroelectric Settlement Agreement (2010, as amended 2016) (KHSA). The KHSA
resolved disputes among numerous parties regardingthe relicensing of the Klamath Hydroelectric Project
(FERC No. 2082) (KHP). The parties include: U.S. Departments of Interior and Commerce; States of California
and Oregon; Humboldt County, California; Yurok and Karuk Tribes; Upper Klamath Water Users Association;
conservation and fishing groups; and PacifiCorp, as the licensee for the KHP.

In the KHSA, the parties agreed to a process whereby PacifiCorp and a dam removal entity, now KRRC,
would apply to the Federal Energy Regulatory Commission (FERC) to split the KHP into two projects, the KHP
and the Lower Klamath Project, and proceed with the actions necessary to achieve dam removal, a free-
flowing condition on the Klamath River, and volitional fish passage. The KHP was constructed between 1911
and 1962 and includes eight developments: East Side, West Side, Keno (non-generating), J.C. Boyle, Copco
No. 1, Copco No. 2, Fall Creek, and Iron Gate. PacifiCorp operated the KHP under a 50-year license issued by
FERC, until the license expired in 2006. PacifiCorp continues to operate the developments under an annual
license.

In September 2016, PacifiCorp and KRRC submitted an application to FERC to amend the existing license
for the KHP, establish an original license for the Lower Klamath Project consisting of four developments (J.C.
Boyle, Copco No. 1, Copco No. 2, and Iron Gate), and transfer the original license for the Lower Klamath
Project to the KRRC. At that time, the KRRC also applied to surrender the license for the Lower Klamath
Project, including removal of the four developments. Now that the applications have been filed, KRRC is
moving forward with the Definite Plan in accordance with Section 7.2 of the KHSA.

Proposed Action

The KRRC proposes to remove four hydroelectric developments: J.C. Boyle, Copco No. 1, Copco No. 2, Iron
Gate, along with appurtenant facilities (the Project). The purpose of the Project is to achieve a free-flowing
condition and volitional fish passage in the Klamath River, in the reaches currently occupied by these
developments (river miles 193.1 to 234.1). Under the KHSA, the Project consists of measures to remove the
four developments; remediate and restore the reservoir sites; avoid or minimize adverse impacts
downstream; assure completion of the Project with committed funds; and avoid damages and liabilities for
PacifiCorp, the States, and third parties. The Project also proposes a schedule for decommissioning of the
developments, which may commence on January 1, 2021 without payment to PacifiCorp for foregone power
generation, and subsequent removal.

As outlined in Section 7.2 of the KHSA, KRRC’s Definite Plan provides a comprehensive statement of the
methods and other specifications to implement the Project. The Definite Plan states the scientific and
engineering analyses that support those specifications. The Definite Plan will be a basis for FERC’s hearing
of the license transfer application for the Lower Klamath Project, subsequent hearing of the surrender
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application, reviews by other regulatory agencies with jurisdiction over certain portions of the Project, and
public comment. KRRC expects to revise the Definite Plan over the next year, as a result of (1) regulatory
hearings; (2) the engagement of a Board of Consultants, required by FERC to provide an independent review,
starting in August 2018; and (3) the KRRC’s engagement of a general contractor, as well as insurers and
similar entities for risk management, by early 2019. The KRRC will propose to incorporate the Definite Plan,
in its final form, into all regulatory authorizations, includinglicense surrender, to implement the Project.

Definite Plan Components

The Definite Plan is comprised of nine Sections, seventeen appendices, and numerous figures and tables:

e Section 1 describes the KRRC’s objective for the Definite Plan and provides a Project description and
background, corrections to elevation and river miles from previous documents, and document
organization.

e Section 2 describes the existing features and developments of the four dams and their
powerhouses.

e Section 3 provides an explanation of KRRC's proposed program to comply with FERC dam safety
requirements and engineering guidelines.

e Section 4 describes the drawdown facilities, process, flows and sediment releases, anticipated
downstream effects, monitoring, and adaptive management measures.

e Section 5 describes the removal limits, construction access, staging and disposal areas, removal
process, demolition methods and equipment, imported materials, and waste disposal for the four
dams and powerhouses.

e Section 6 describes the restoration plan for the former reservoir areas and other areas disturbed by
the Project.

e Section 7 describes other features of the Project including proposed aquatic and terrestrial
resources measures, long-term road improvements, City of Yreka water supply infrastructure
improvements, recreation facilities demolition/restoration, and other resource management plans.

e Section 8 provides the latest understanding of project costs and construction schedules.
e Section 9 provides citations for references used in the Definite Plan document.

e The appendices, figures and tables are listed in the table of contents of the Definite Plan.
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1. OBJECTIVES AND BACKGROUND

1.1 Objectives

This Definite Plan for the Lower Klamath Project (Definite Plan) provides information that the Federal Energy
Regulatory Commission (FERC) requires to act on the transfer and surrender applications for the Lower
Klamath Project. The Definite Plan serves as a basis for all other regulatory approvals required to implement
the Klamath Hydroelectric Settlement Agreement (2010, as amended 2016) (KHSA). The Definite Plan is
consistent with the requirements of Section 7.2 of the KHSA.

The Klamath basin’s hydrologic system consists of a complex of inter-connected rivers, lakes, marshes,
dams, diversions, wildlife refuges, and wilderness areas. Alterations to the natural hydrologic system began
in the late 1800s, accelerating in the early 1900s, including water diversions by private water users, water
diversions by and to the United States Bureau of Reclamation’s (USBR) Klamath Irrigation Project and by
hydroelectric developments operated by PacifiCorp.

PacifiCorp’s Klamath Hydroelectric Project (KHP) (FERC No. 2082) was constructed between 1911 and
1962. The KHP included eight developments: East Side, West Side, Keno (non-generating), J.C. Boyle, Copco
No. 1, Copco No. 2, Fall Creek, and Iron Gate. PacifiCorp operated the KHP under a 50-year license issued by
FERC, until the license expired in 2006. PacifiCorp continues to operate the developments under an annual
license. In March 2018, FERC amended the KHP license to remove four developments (J.C. Boyle, Copco No.
1, Copco No. 2, and Iron Gate), which now comprise the Lower Klamath Project. In June 2018, FERC stayed
the effective date of the Lower Klamath Project license pending its final decision on the joint license transfer
request. As noted in the definitions above, the term “Lower Klamath Project” is used in this document for
ease of reference.

The KRRC proposes to decommission and remove the Lower Klamath Project consistent with the terms of
the KHSA (the Project). This Definite Plan provides the blue print to achieve this purpose. The Definite Plan
delineates the (i) methods to be undertaken to effect dam removal and a timetable for dam removal; (ii)
plans for management, removal, and disposal of sediment, debris, and other materials; (iii) plans for site
remediation and restoration; (iv) plans for measures to avoid or minimize adverse downstream impacts; (v) a
plan for compliance with all applicable laws; (vi) a detailed statement of the estimated costs of dam removal;
and (vii) measures to reduce risks of cost overruns, delays, or other impediments to dam removal. The
purpose of the Project is to provide for a free-flowing river with volitional fish passage from Keno Dam to the
Pacific Ocean.

Figure 1.2-1 provides an overview of the Klamath River watershed and the locations of the four dams.
Figure 1.2-2 (Appendix C) provides an overview of the Project area and the major access routes to the area.
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Figure 1.1-1 Klamath River Watershed and Development Locations

Figure 1.1-2 Project Vicinity and Access (Appendix C)
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1.2 ProjectDescription

The KRRC proposes a Project which is the physical removal of the four dam developments of the Lower
Klamath Project (Iron Gate, Copco No. 1 and No. 2, and J.C. Boyle), consistent with the terms of the KHSA, to
achieve at a minimum a free-flowing condition and volitional fish passage. The Project also includes site
remediation and restoration, including previously inundated lands, and measures to avoid or minimize
adverse downstream impacts, and all associated permitting for such actions. The Project is located on the
Klamath River approximately 200 miles from the Pacific Ocean in the states of Oregon and California (see
Figure 1.1-1).

The Definite Plan describes “Full Removal” as the proposed Project. Full Removal involves the complete
removal of dams, power generation facilities, water intake structures, canals, pipelines, and ancillary
buildings, of the Lower Klamath Project. The Definite Plan also describes a “Partial Removal” alternative for
purposes of environmental review. Under the Partial Removal alternative, portions of each dam could
remain in place, along with ancillary buildings and structures such as powerhouses, foundations, tunnels,
and pipes, while still achieving the project purpose to achieve a free-flowing condition and volitional fish
passage.

Prior to removal of the hydropower developments, KRRC (through its contractor) will draw down the water
surface elevation in each reservoir as low as possible to facilitate accumulated sediment evacuation and to
create a dry work area for development removal activities. Section 4 describes the drawdown timing and
duration, as well as any infrastructure modifications necessary to facilitate drawdown. In general, drawdown
will begin on or about January 1, 2021, and will extend through March 15, 2021.

After drawdown is accomplished, remaining reservoir sediments will be stabilized to the extent feasible, as
described in Section 6, and dam and hydropower development removal will begin. Section 5 details the
development removal and summarizes pertinent activities, material volumes, truck trips and other
construction means and methods information.

Full reservoir area restoration will also be accomplished as described in Section 6, and will begin after
drawdown, and extend throughout the year, and possibly extend into the subsequent year. Vegetation
establishment could extend several years.

Other key project components include measures to reduce project-related effects to aquatic and terrestrial
resources, road and bridge improvements, relocation of the City of Yreka’s pipeline across Iron Gate
Reservoir and associated diversion facility improvements, demolition of various recreation facilities adjacent
to the reservoirs, recreation improvements, downstream flood control improvements, groundwater system
improvements, water supply improvements, fish hatchery modification and improvements, and measures to
protect identified historic, cultural, and tribal resources. Section 7 summarizes these other project
components.

Since the development of the Detailed Plan by USBR as part of the 2012 EIS/R process, the KRRC assessed
whether the new information resulted in any changes to the project description as new information became
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available. The numbered list below, and further detailed in the referenced sections of this document,
summarizes changes or refinements to the project description relative to the Detailed Plan resulting from
new information or analyses.

1.

Copco No. 1 Dam Modifications: The Detailed Plan (USBR 2012b) included sequential dam notching
activities as part of the reservoir drawdown. Due to constructability and schedule risks associated
with this activity, it is no longer the preferred plan for demolition of the Copco No. 1 development.
The modification activities at Copco No. 1 now include a larger new gate installed on the
downstream end of the existing diversion tunnel, to be used as the primary mechanism for reservoir
drawdown. Sections 5.2 and 4 provide additional detail on the refined approach and the issues
associated with the discarded notching option.

Maximum Reservoir Drawdown Rate: Based on the stability analyses and assessments in
Appendices D and E, the maximum recommended drawdown rate is 5 feet per day. Section 4
describes associated drawdown plans for each development.

Material Quantities: Material quantities have been refined and updated to reflect the latest
understanding of the work. Sections 5.2, 5.3, 5.4 and 5.5 summarize material quantities in text and
table format for each development.

Partial Removal Alternatives: While KRRC proposes full removal at each development location, an
alternative for leaving some existing infrastructure is included as an alternative for purposes of
environmental review. A list of these alternatives is included in table format at the beginning of
Sections 5.2, 5.3, 5.4 and 5.5.

Aquatic and Terrestrial Resource Measures: Aquatic and terrestrial resource measures have been
refined from the previous AR and TER mitigation measures included in the 2012 EIS/R (USBR and
CDFW 2012), and these measures are now included in the project description. The refinement
process included collaboration with state and federal fisheries, other biological resource agencies,
and tribes, to develop measures that have the highest potential to reduce project-related effects,
using the latest science and case studies available. Sections 7.2 and 7.3, with further detail
provided in Appendices | and J, summarize the measures.

Road and Bridge Improvements: Field and technical assessments concerning road and bridge
improvements required for construction access, or to address project-related effects, have updated
the understanding of what is required for the Project. Section 5 summarizes refined construction
access improvements, while Section 7.4 summarizes road improvements required to address
project-related effects.

City of Yreka Waterline Relocation: The Detailed Plan (USBR 2012b) included an overhead pipe
bridge as the pipeline relocation solution for the Project. Due to ongoing technical assessments and
discussions with the City of Yreka, there are three possible options for waterline relocation included
in this document. Section 7.5 describes each option that KRRC will analyze for possible
implementation.

Recreation Facilities Removal and Development Plan: The Project includes demolishing existing
recreation facilities and restoring the areas to native habitat, and the Project will provide new
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recreation facilities. Section 7.6 provides additional information on the recreation facilities and
proposed recreation plan.
Downstream Flood Control Improvements: For those habitable structures and river crossings

downstream along the Klamath River that the Project will impact, flood control improvements will be
constructed to maintain the current level of flood control. See additional information provided in

Section 7.7.

10. Fish Hatchery Improvements: The Project will implement the agency-developed hatchery plan to

meet agency expectations and requirements associated with fish production. See additional
information provided in Section 7.8.

11. Cultural Resources Plan: The Project will comply with all local, state, and federal laws, including

those for cultural and tribal resources. Section 7.9 and Appendix L outline the plan for compliance.

To the extent that there is conflicting information in this document relative to the 2012 Detailed Plan, the
information in this document supersedes the information in the Detailed Plan.

1.2.1 ProjectAreaand Other Definitions

The Definite Plan and appendices use several terms to describe the location of the Project in its environs.
The following summarizes these terms and their uses in the Definite Plan.

Project area: refers to the area defined by the boundaries of the Lower Klamath Project. Such
boundaries encompass lands and waters between the upper reach of J.C. Boyle Reservoir (RM
234.1) and the toe of Iron Gate Dam (RM 193.1). This definition of Project area is used for purposes
of the Definite Plan. It may be revised for purposes of environmental review under the National
Environmental Policy Act, the California Environmental Quality Act, or other applicable laws, in future
procedures.

Limits of work: refers to the physical extent of on-the-ground construction activities (i.e., demolition
and removal) and restoration activities proposed as part of the Project, to occur within the Project
area.

Construction area: refers to areas where construction activities will occur in the Project area.

Action area: this term has a specific meaning under Section 7(a)(2) of the Endangered Species Act
and will be defined in the biological assessment.

Area of Potential Effects: this term has a specific meaning under the Section 106 of National Historic
Preservation Act and will be defined in the appropriate Section 106 document.
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1.3 Compliance with Applicable Laws

The following text summarizes the KRRC’s plan for compliance with applicable laws and regulations. This
portion of the Definite Plan is responsive to the requirements of Section 7.2.2 E of the KHSA.

1.3.1 Federal

Federal Power Act

Pursuantto Sections 7.1.5 and 7.1.7 of the KHSA, on September 23, 2016 PacifiCorp and KRRC filed a
“Joint Application for Approval of License Amendment and License Transfer” (Transfer Application) seeking a
separate license for the J.C. Boyle, Copco No. 1, Copco No. 2, and Iron Gate developments (the Lower
Klamath Project) and to transfer the license for the Lower Klamath Project from PacifiCorp to KRRC.
Concurrently with this filing, the KRRC filed an Application for Surrender of License for Major Project and
Removal of Project Works (Surrender Application) seeking FERC’s approval of an application to surrender the
license for the Lower Klamath Project and to achieve, by implementation of the Definite Plan, a free-flowing
condition and volitional fish passage through the portions of the Klamath River that are currently occupied
by the Lower Klamath Project.

FERC noticed the Transfer Application and the Surrender Application on November 10, 2016. FERCinitiated
informal consultation with: (a) the U.S. Fish and Wildlife Service (USFWS) and National Marine Fisheries
Service (NMFS) under Section 7 of the Endangered Species Act and the joint agency implementing
regulations at 50 C.F.R. Part 402; (b) NMFS under Section 305(b) of the Magnuson-Stevens Fishery
Conservation and Management Act and implementing regulations at 50 C.F.R. § 600.920; and (c) the
California and Oregon State Historic Preservation Officers, as required by Section 106 of the National
Historic Preservation Act, and the implementing regulations of the Advisory Council on Historic Preservation
at 36 C.F.R. Part 800. FERC also designated PacifiCorp and the KRRC as the Commission’s non-federal
representatives for carrying out informal consultation, pursuant to Section 7 of the Endangered Species Act,
Section 305(b) of the Magnuson-Stevens Fishery Conservation and Management Act, and Section 106 of the
National Historic Preservation Act and the Advisory Council’s regulations at 36 C.F.R. § 800.2(c)(4). KRRC is
undertaking such consultations as the non-federal representative.

On March 15, 2018, FERC amended the KHP license. It created the Lower Klamath Project, consisting of
J.C. Boyle, Copco No. 1, Copco No. 2, and Iron Gate Developments. On June 21, 2018, FERC stayed the
effectiveness of the license for the Lower Klamath Project, pending its final action on the transfer
application. The Definite Plan uses the term Lower Klamath Project for ease of reference.

Transfer Application

In making its decision on the Transfer Application, FERC will evaluate and determine whether KRRC is
qualified to be a licensee and whether the transfer of the License from PacifiCorp to KRRC is in the public
interest (18 C.F.R. § 9.3). FERC may impose conditions relating to the KRRC’s legal, technical, and financial
capacity to fulfill its responsibilities as a licensee. KRRC will accept the license subject to Section 7.1.4 of
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the KHSA, which provides that “[b]efore the FERC license transfer to the DRE [Dam Removal Entity] will
become effective, the DRE must demonstrate to PacifiCorp’s and the States’ reasonable satisfaction that
the DRE has met the obligations in KHSA Appendix L and the following conditions:

A.

B.

The DRE has provided Notices required under Section 7.2.1.B of the KHSA;
The DRE has met the requirements of Section 7.1.3 and Appendix L of the KHSA;

PacifiCorp and the States agree that the DRE has made sufficient and Timely progress in obtaining
necessary permits and approvals to effectuate Facilities Removal;

The DRE, the States, and PacifiCorp are assured that sufficient fundingis available to carry out
Facilities Removal;

The DRE, the States, and PacifiCorp are each assured that their respective risks associated with
Facilities Removal have been sufficiently mitigated consistent with Appendix L of the KHSA;

The DRE, the States, and PacifiCorp agree that no order of a court or FERC is in effect that would
prevent Facilities Removal,

The DRE and PacifiCorp have executed documents conveying the property and rights necessary to
carry out Facilities Removal; and

. The DRE accepts license transfer under the conditions specified by FERC in its order approving

transfer.”

If the conditions of transfer are acceptable to KRRC and satisfy the above requirements to the reasonable
satisfaction of PacifiCorp and the States, KRRC will accept the license and comply with all terms and
conditions of the license and the transfer order in connection with its implementation of the Definite Plan.

Surrender Application

In taking action on the Surrender Application, FERC will evaluate and determine whether surrender and
decommissioning are in the public interest. It has the authority to impose conditions necessary to protect the
public interest in connection with project decommissioning and, as in this case, dam removal. However,
there is generally no public interest in keeping a decommissioned project under the Commission's
jurisdiction for an extended time. Surrender is not effective upon the issuance of a surrender order, but
when the licensee fulfills all the conditions of the surrender order. KRRC expects that implementation of the
Definite Plan (as proposed) is in the public interest and does not anticipate that FERC will impose any
conditions that conflict with, or are inconsistent with the Definite Plan. Additionally, Section 7.1.8 of the
KHSA states: “The DRE will perform Facilities Removal in accordance with the Definite Plan, as approved
and as may be modified by the FERC surrender order and other applicable Regulatory Approvals.”

June 2018 01 | Objectives and Background 33



. Definite Plan

KLAMATH
RIVER RENEWAL

CORPORATION

On October 5, 2017, FERC issued a directive to PacifiCorp and KRRC to convene an Independent Board of
Consultants (BOC) to review and assess various aspects of the proposed dam removal process. FERC
approved the BOC on May 22, 2018. The BOC is a six-member fully independent body that includes three
members with experience in civil engineering (with specialized experience in dam construction and removal
of both concrete and embankment dams, hydrology, hydraulics, and stream diversion) and geotechnical
engineering. In addition, the BOC includes members with experience in aquatic and terrestrial biology, and a
heavy civil construction cost estimator with experience in dam removal and restoration activities. KRRC
anticipates that the BOC will commence its review of the Definite Plan in August of 2018. Initially, the BOC is
called upon to review and provide recommendations regarding the adequacy of available funding and
reasonableness of updated cost estimates for the most probable cost and maximum cost for
implementation of the Definite Plan. The BOC is also called upon to review and provide recommendations
regarding the adequacy of amounts and types of insurance coverage and bonding arrangements for dam
removal, and to review and provide recommendations regarding other technical aspects of the Definite Plan
to better define and understand the plans, schedules, specifications, staging, and sequencing for taking on
the responsibilities for dam removal and decommissioning of the Lower Klamath Project. KRRC will
incorporate the BOC recommendations into a revised Definite Plan and will provide FERC with a greater level
of detail of the various project elements proposed in the Definite Plan. These recommendations will build
upon and improve the Definite Plan and assist KRRC in maintaining compliance with the Federal Power Act,
and in particular, FERC dam safety requirements and engineering guidelines.

FERC’s decision on the Surrender Application requires compliance with additional regulatory requirements.
Section 7.1.4 of the KHSA requires that before the FERC license transfer to KRRC will become effective, the
KRRC must demonstrate to PacifiCorp’s and the States’ reasonable satisfaction that the KRRC has made
sufficient and timely progress in obtaining necessary permits and approvals to effectuate Facilities Removal.
As a means to provide such assurances to PacifiCorp and the States with respect to the following
requirements, KRRC will pursue a proactive approach with each agency to develop draft terms and
conditions of approval that are consistent with the Definite Plan.

National Environmental Policy Act (NEPA):

FERC will act as lead agency for purposes of securing compliance with NEPA. In order to provide FERC
sufficient information to undertake environmental review, KRRC provided FERC as part of its Surrender
Application “Exhibit E” (Environmental Report) comprised of: the Klamath Facilities Removal Environmental
Impact Statement/Report (2012), published by the U.S. Department of Interior and California Department of
Fish and Wildlife; the Klamath Dam Removal Overview Report for the Secretary of the Interior: An
Assessment of Science and Technical Information (2013); the Detailed Plan for Dam Removal - Klamath
River Dams, Klamath Hydroelectric Project, FERC License No. 2082, Oregon - California (2012); and a
contact list for property owners pursuantto 18 C.F.R. § 4.32(a)(3). This “Exhibit E” information is
supplemented by this Definite Plan (updating, replacing and superseding the 2012 Detailed Plan) and
KRRC’s responses to FERC'’s July 14, 2017 Request for Additional Information. KRRC intends to further
supplement Exhibit E with the Draft Environmental Impact Report (EIR) being prepared by the California
State Water Resources Control Board (SWRCB) in compliance with the California Environmental Quality Act
(CEQA). The plan and schedule approved by FERC for the BOC states that if the Commission approves the
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transfer, FERC will issue a public notice of the surrender application inviting comments, interventions, and
protests. Based on any comments received, FERC will then determine if there is a need to further
supplement the environmental record.

Section 401 of the Clean Water Act (CWA):

Activities that may result in any discharge into navigable waters require certification from the State in which
the discharge will originate that any such discharge will comply with the applicable provisions of the Clean
Water Act (CWA) (i.e., effluent limitations, other limitations necessary to assure compliance with provisions of
the CWA, and appropriate state law requirements). No federal license or permit shall be granted until the
water quality certification required by Section 401 of the CWA has been obtained from the state agency
authorized to administer the CWA. Appropriate conditions of a water quality certification as determined by
such state agency are binding upon FERC, and FERC must include them in the surrender order. See
generally, PUD No. 1 of Jefferson City. v. Washington Dep't of Ecology, 511 U.S. 700 (1994).

KRRC has requested a water quality certification from the SWRCB and from the Oregon Department of
Environmental Quality (ODEQ). Both agencies have released draft certifications for public comment. Before it
can issue a water quality certification, the SWRCB, as lead agency in California, must also comply with the
requirements of CEQA.

On May 23, 2018, ODEQ issued a proposed water quality certification identifying the requirements of state
and federal law that are applicable to the certification. The proposed certification states that the Project, as
proposed, will comply with the applicable provisions of Sections 301, 302, 303, 306 and 307 of the Clean
Water Act, Oregon Administrative Rules, Chapter 340, Division 41 and other appropriate requirements of
state law, provided KRRC conducts activities as proposed and implements the Section 401 conditions
proposed in the certification.

OnJune 7, 2018, SWRCB issued a draft water quality certification identifying the requirements of state and
federal law that are applicable to the certification. The draft certification states that the Project, as proposed,
will comply with Sections 301, 302, 303, 306, and 307 of the CWA, and with applicable requirements of
California State law, provided KRRC conducts activities as proposed and implements the Section 401
conditions proposed in the certification.

Exhibit E to KRRC’s Surrender Application and the Definite Plan, as augmented by additional information
that was requested and provided to the SWRCB, provide a basis for CEQA compliance. SWRCB is developing
a draft EIR that will be released for public review and comment in 2018. Prior to drafting final conditions for
certification and taking a final action on the certification application, SWRCB will consider public comments,
issue and certify a final EIR, and make relevant CEQA findings. KRRC will submit comments on the Draft EIR,
as appropriate. As noted above, KRRC will also file the Final EIR with FERC as a supplement to Exhibit E to
KRRC’s Surrender Application.
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Endangered Species Act and Magnuson-Stevens Fishery Conservation and Management Act:

KRRC is serving as FERC’s designated non-federal representative for carrying out informal consultation with
the USFWS and NMFS under Section 7 of the Endangered Species Act and with NMFS under Section 305(b)
of the Magnuson-Stevens Fishery Conservation and Management Act. The KRRC is working informally with
NMFS and USFWS to confirm species lists, the definition of the proposed action, identification of the Action
Area, effects analysis methods, environmental baseline conditions, and to identify the best available
science. These compliance efforts are ongoing. The complete list of terrestrial federal and state-listed,
proposed, candidate, and petitioned for listing species that are known to occur or that may be presentin the
Action area is found in Appendix J. Identification of critical habitat and essential fish habitat that may be
presentin the Project Area will be described in a Biological Assessment that KRRC will submit to USFWS and
NMFS in 2018.

KRRC anticipates that any measures that may be determined by the U.S. Fish and Wildlife Service and NMFS
to comply with the Endangered Species Act and the Magnuson-Stevens Fishery Conservation and
Management Act will be consistent with the Definite Plan and that FERC will include them in the surrender
order. Sections 6, 7.2, 7.3, 7.8, and Appendices H, |, and J of the Definite Plan are responsive to these
regulatory requirements.

National Historic Preservation Act

KRRC is serving as FERC’s designated non-federal representative for carrying out consultation with the
California and Oregon State Historic Preservation Officers (SHPOs), Tribal Historic Preservation Officers
(THPOs), and other interested parties as required by Section 106 of the National Historic Preservation Act
(NHPA). These efforts are ongoing. The information provided in Appendix L discusses efforts to comply the
NHPA and its regulatory requirements.

Native American Graves Protection and Repatriation Act

The Native American Graves Protection and Repatriation Act (NAGPRA), 32 U.S.C.§ 3001, et seq. establishes
the ownership of cultural items excavated or discovered on federal or tribal land lies with the lineal
descendants and culturally affiliated Indian tribes and Native Hawaiian organizations and, among other
things, establishes procedures for the inadvertent discovery or planned excavation of Native American
cultural items on federal or tribal lands. Information on compliance with NAGPRA is included in Appendix L.

Section 404 of CWA

Implementation of the Definite Plan will resultin filland/or dredging of jurisdictional waters of the United
States, including wetlands, within and adjacent to the Klamath River during construction activities. These
activities will require a Section 404 individual permit from the United States Army Corps of Engineers
(USACE).

KRRC representatives attended a pre-application meeting with the USACE on May 25, 2017, and KRRC is
providing periodic informal updates to the USACE’s assigned project manager. At this juncture, USACE has
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not identified any issues that give rise to any concern that the USACE cannot issue an individual permit on
terms and conditions that are consistent with the Definite Plan. KRRC believes that the preferred and best
means to achieve this result is to continue pre-application meetings and discussion with the USACE, and to
review a draft application with the USACE when KRRC is ready to do so. The application may be available for
submittal in mid-to-late 2018, although KRRC has not established a firm date for a submittal. Issuance of a
Section 404 individual permit by the USACE is contingent upon the issuance of the 401 water quality
certifications, completing the Section 106 consultation, as well as the completion of Section 7 consultation
with USFWS and NMFS. KRRC will pursue a proactive approach with USACE and seek to develop draft terms
and conditions of approval that are consistent with the Definite Plan and can be shared with the States and
PacifiCorp.

Section 402 of CWA

Implementation of the Definite Plan will require coverage under National Pollutant Discharge Elimination
System (NPDES) Construction Stormwater General Permits for construction-related stormwater discharges to
surface waters in California and Oregon. NPDES permit applications for general construction stormwater
discharges are required to be submitted at least 30 days prior to commencement of land disturbance. The
selected dam removal construction contractor will likely prepare the applications by February of the year
prior to reservoir drawdown, with submission to each state agency planned for the end of March in the year
that pre-drawdown construction activities are planned to occur. KRRC does not anticipate any significant
issues or concerns in connection with securing and complying with these permits.

Section 10 of the Rivers and Harbors Act

Section 10 of the Rivers and Harbors Act prohibits the obstruction or alteration of navigable waters without a
permit from the USACE. KRRC will monitor whether any project components require a Section 10 permit, and
will obtain such permit from the USACE as needed.

Wild and Scenic Rivers Act

The National Park Service designates two segments of the Klamath River as Wild and Scenic Rivers (WSRs),
one in Oregon and one in California. The Oregon segment commences 0.25 miles downstream of the J.C.

Boyle Powerhouse and flows 11 miles to the Oregon/California state line. The California section commences
3,600 feet downstream of Iron Gate Dam and ends 189 miles later at its confluence with the Pacific Ocean.

A Section 7(a) determination of the WSRA for a proposed project is required if there could be a potential to
unreasonably diminish the scenic, recreational, fish, or wildlife values present within a designated river from
its date of designation. The National Park Service will develop a determination following the evaluation
procedure under the direct and adverse effects standard for existing projects licensed by FERC, or other
federally assisted projects inside the designated river (Section 7(a)). Permits, such as the 404 permit, may
not be issued until any adverse effects are eliminated. KRRC has initiated discussions with the National Park
Service and will provide requested documentation in 2018.
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1.3.2 State and Local Permits

The Federal Power Act, 16 U.S.C. 791 et seq. vests FERC with broad authority to regulate hydropower
facilities and establishes that state and local regulation of matters to be decided by FERC with respect to
such hydropower facilities is preempted by operation of the Supremacy Clause of the U.S. Constitution.
California v. FERC, 495 U.S. 490 (1990); First lowa Hydro-Electric Cooperative v. Federal Power Commission,
328 U.S. 152 (1946). This preemptive authority extends to license surrender and project decommissioning
decisions. For example, in the case of PacifiCorp, 115 FERC 9 61,194 (2006), FERC ruled:

It is well-established that the FPA preempts all state and local law concerning hydroelectric
licensing apart from those adjudicating proprietary water rights. Furthermore, since the
determination of whether a license should be surrendered is an action taken pursuant to the
FPA, and the Commission retains jurisdiction over the Project until the license surrender is
accepted and becomes effective, federal preemption applies to a license surrender.

However, in this case, FERC stated the licensee has a responsibility to work with state and local jurisdictions
and address state and local requirements in an appropriate manner:

We prefer for our licensees to be good citizens of the communities in which projects are
located, and thus to comply with state and local requirements, where possible. However, to
the extent that state or local regulations make compliance with our orders impossible or
unduly difficult, we will conclude that such regulations are preempted.

Consistent with FERC'’s preference, KRRC will address state and local interests by reaching out to state and
local agencies and pursuing mutually acceptable means and methods to address their interests in the FERC

process.

The first step in this process has been to meet and consult with state and local jurisdictions to develop a
better understanding of their interests and concerns. Outside of general public meetings, KRRC has held
numerous working group workshops to discuss aquatic resources, terrestrial resources, cultural resources,
and the restoration plan. Applicable regulatory agencies and other stakeholders attended these workshops.

Based on this outreach and the information obtained from state and local jurisdictions and other
stakeholders, KRRC has made changes or modifications to the Definite Plan to address these agencies’ and
stakeholders’ interests and concerns. Changes that fall under this category include revisions to the aquatic
resource measures, terrestrial resource measures, the restoration plan, and the fish hatchery plan.
Specifically, this includes Sections 6, 7.2, 7.3, 7.8, and Appendices H, I, and J. This outreach and iterative
process is ongoing and is “business as usual” for purposes of the development and implementation of the
Definite Plan.

KRRC also understands that in a given instance, the specific actions to be taken, or avoided, to address

state and local regulatory requirements may need to be documented outside of the Definite Plan and
presented to FERC as recommended conditions of approval. In such circumstances, KRRC proposes that
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KRRC and the relevant state or local agency enter into an agreement to submit joint recommendations to
FERC regarding terms and conditions that should be adopted by FERC as conditions of approval.

The parameters for such agreements are limited only by the requirements of applicable law, consistency with
the KHSA, and the requirements that the KHSA established for the Definite Plan. The factual nexus of any
recommended condition to implementation of the Definite Plan, as well as the reasonableness of any
recommendations that would be contained in the agreement, are further considerations just as they would
be in any regulatory context. These “good neighbor” agreements with state and/or local agencies would
specify reasonable measures that the parties agree are appropriate to recommend that would address the
state and local regulatory requirements that are otherwise preempted by the Federal Power Act. These
agreements will commit both parties to propose and advocate for these recommended measures to FERC in
the surrender proceeding.

California

As noted above, KRRC has requested a water quality certification from the SWRCB pursuant to Section 401
of the Clean Water Act. Before the SWRCB can issue a water quality certification, the SWRCB must comply
with the requirements of CEQA. As part of CEQA, SWRCB must also consult with California Native American
tribes pursuant to Assembly Bill 52 (AB 52). SWRCB’s CEQA review and AB 52 consultation remain ongoing.

California state law requirements preempted by FERC's authority under the FPA include California Fish and
Game Code Sections 1602 and 2081. Implementation of the Definite Plan may require local permits and
approvals for construction traffic, road maintenance, grading, minor road widening, tree trimming and similar
activities at various locations. KRRC will first seek to address these state and local interests in the context of
its ongoing outreach efforts through incorporation of measures included in the Definite Plan. Should there be
outstanding issues that otherwise would be addressed through state and local permitting outside of the
FERC context, KRRC will pursue “good neighbor” agreements with the jurisdictions that view this mechanism
as an appropriate and effective means to address their interests. In the event that these state and local
requirements are not addressed in the FERC Surrender Order and such requirements are deemed to not be
preempted by the Federal Power Act, KRRC’s contractor will be instructed to apply for any additional local
permits that may be required at the appropriate time.

Oregon

As noted above, KRRC has requested a water quality certification from the ODEQ under Section 401 of the
Clean Water Act. In connection with this pending request, KRRC filed Findings In Support Of Land Use
Compatibility For Removal Of John C. Boyle Dam “[a]n exhibitthat ... includes land use compatibility findings
for the activity prepared by the local planning jurisdiction (OAR 340-048-0020(2)(i)(A))” with ODEQ on May
10, 2018 to demonstrate that the Project is compatible with the applicable comprehensive plan and land
use regulations of Klamath County. ODEQ found the material submitted by KRRC in lieu of a Land Use
Compatibility Statement (LUCS) from Klamath County adequately identifies and addresses specific
provisions of local land use and the implementing regulations applicable to the proposed activity and
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demonstrates project conformity with local land use regulations. KRRC will continue to consult with Klamath
County as a means to fully and satisfactorily address Klamath County’s interests through the FERC process.

Oregon state law requirements preempted by FERC’s authority under the FPA include Oregon Fill/Removal
permit from Oregon Department of State Lands and the Oregon Fish Passage Approval. Implementation of
the Definite Plan may require local permits and approvals for construction traffic, road maintenance,
grading, minor road widening, tree trimming and similar activities at various locations. KRRC will first seek to
address these state and local interests in the context of its ongoing outreach efforts through incorporation of
measures included in the Definite Plan. Should there be outstanding issues that otherwise would be
addressed through state and local permitting outside of the FERC context, KRRC will pursue “good neighbor”
agreements with the jurisdictions that view this mechanism an appropriate and effective means to address
their interests. In the event that FERC does not address these requirements in the surrender orderand such
requirements are deemed to not be preempted by the Federal Power Act, KRRC’s contractor will be
instructed to apply for any additional permits that may be required.

1.3.3 Further Consultation

This Definite Plan includes many measures that, as of the date of publication, are subject to further
consultation. As non-federal representative under certain laws, and under the good neighbor policy
described in Section 1.3.2, KRRC will undertake further consultation in an effort to reach agreements on
measures that will protect resources affected by the Project. Such consultation will include the following
entities:

e Federal and state agencies which have permitting or regulatory jurisdiction over the Project,
including USFWS, NMFS, USACE, and the SWRCB. Consultations with these agencies will be
complete prior to FERC’s decision on the surrender application.

e KRRC will also consult with a number of state agencies, including ODFW and CDFW, that may not
have jurisdiction over the Project; however, KRRC understands that these state agencies are
important stakeholders in the process.

e Federally recognized tribes in the Klamath Basin, specifically, Cher'Ae Heights of the Trinidad
Rancheria, Hoopa Valley Tribe, Karuk Tribe, Klamath Tribes, Modoc Tribe of Oklahoma, Quartz Valley
Indian Reservation, and Yurok Tribe; and other tribes, including Shasta Nation and Shasta Indian
Nation pursuant to Section 106 of the NHPA and California AB 52. These consultations will be
complete prior to issuance of the FERC surrender and SWRCB decisions, respectfully.

e Siskiyou, Del Norte, and Humboldt Counties, California; and Klamath County, Oregon.
e City of Yreka, California.
e Other consulting parties designated or required under applicable procedures.
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1.4 Elevations and Measurement Corrections

Previous documents and reports prepared for the project developments used older datum sources and
outdated measurement techniques. When applicable, KRRC has updated numbers cited in this report. Some
project record drawings note elevations in “project datum”, which is the National Geodetic Vertical Datum of
1929 (NGVD29). Elevations were converted from project datum to North American Vertical Datum of 1988
(NAVDS88) according to Table 1.4-1. In addition, some older documents provide elevations in “local datum” (a
datum relevant to only specific locations in the Lower Klamath Project), and elevations were converted from
local datum to NAVD88 according to Table 1.4-1.

River miles (the distance a river feature or location is demarked from the Pacific Ocean in river miles (RMs))
were previously incorrectly calculated; the river mile locations noted in this report have also been updated
using a river route that aligns with the channel thalweg shown in the 2018 bathymetry surveys of Iron Gate
Reservoir and Copco Lake. The river route in J.C, Boyle Reservoir will be updated in summer 2018 based on
the latest bathymetric survey of that reservoir. Table 1.4-2 provides a sampling of river mile conversions
from those noted in the Detailed Plan (U.S. Bureau of Reclamation (USBR) 2012). KRRC has also used GIS
to update areas and acreages previously reported.

Table 1.4-1 Elevation Conversion Factors

Location From project datum | From local datum?
(NGVD29) to to NAVD88
NAVD88

J.C.Boyle + 3.71 feet

Copco No. 1 + 3.48 feet +2414.48 feet

Copco No. 2 + 3.48 feet +2214.48 feet

Iron Gate + 3.33 feet

Note:

1. Localdatumswere used duringdesign and construction of Copco No.1 and No. 2

Table 1.4-2 River Mile Comparison

Location River Mile in River Mile in

Detailed Plan Definite Plan
Upstream end of J.C. Boyle Reservoir 228 234.1
J.C.Boyle Dam 224.7 230.6
J.C.Boyle Powerhouse 220 226.0
Upstream end of Copco Lake 204 209.0
Copco No. 1 Dam 198 202.2
Copco No.2 Dam 199 201.8
Copco No. 2 Powerhouse 196 200.3
Upstream end of Iron Gate Reservoir 197 200.3
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Location River Mile in River Mile in

Detailed Plan Definite Plan
Iron Gate Dam 190 193.1
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1.5 Document Organization

The document is organized into the following sections:

Section 1 -Objectives & Background: describes the objectives of the Definite Plan, background on
the Project, corrections to elevations and river miles from previous documents, and document
organization.

Section 2 - Existing Feature Descriptions: describes the existing features and developments of the
four dams and their powerhouses.

Section 3 - FERC Compliance & Dam Safety: provides an explanation of KRRC’s proposed program
to comply with FERC dam safety requirements and engineering guidelines

Section 4 - Reservoir Drawdown & Diversion Plan: describes the drawdown facilities, process, flows
and sediment releases, anticipated downstream effects, monitoring, and adaptive management
measures.

Section 5 - Dam Removal Approach: describes the removal limits, construction access, staging and
disposal areas, removal process, demolition methods and equipment, imported materials, and waste
disposal for the four dams and powerhouses.

Section 6 - Reservoir and Other Restoration: describes the restoration plan for the former reservoir
areas and other areas disturbed by the Project.

Section 7 - Other Project Components: describes other features of the Project including proposed
aquatic and terrestrial resources measures, long-term road improvements, Yreka water supply
improvements, recreation facilities demolition/restoration, and other resource management plans.

Section 8 - Project Costs and Schedule: provides the latest understanding of project costs and
construction schedules

Section 9 - References: provides citations for references used in the document.

Figures: the document includes figures throughout text as well as in two appendices. Figures
throughout the document are numbered accordingto their respective subsection and then
sequentially. Figures that can be found in an appendix are noted after the figure number with a letter
in parentheses. For example, Figure 2.1-2 is associated with the text of Section 2.1 and can be
found in the text; whereas, Figure 2.1-3 (B) can be found in Appendix B.

+ Appendix Bincludes figures desighated as Critical Energy Infrastructure Information (CEIl) that is
not generally available to the public. Information in Appendix B will only be provided to specific
agencies and individuals according to FERC rules and regulations.

+ Appendix Cincludes figures that do not contain CEII.
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2. EXISTING FEATURE
DESCRIPTIONS

This section describes the four dam developments (Iron Gate, Copco No. 1 and No. 2, and J.C. Boyle) KRRC
will remove as part of the Project. The purpose of this description is to support our analyses, described in
later sections, and to support the surrender application. The April 2015 Supporting Technical Information
Documents prepared by PacifiCorp for FERC provide additional detail on the four developments.

2.1 J.C.Boyle Dam and Powerhouse

The J.C. Boyle Development (originally known as the Big Bend Development) consists of a reservoir,
combination embankment and concrete gravity dam, gated spillway, diversion culvert, water conveyance
system, and powerhouse located on the Klamath River between RM 234.1 and RM 226.0, in Klamath
County, Oregon. Refer to Figure 2.1-1 (C) for plan views of these features.

Figure 2.1-1 J.C. Boyle Dam Existing Features (Appendix C)

California-Oregon Power Company completed J.C. Boyle Dam in 1958 at RM 203.6, and is downstream of
Keno Dam and upstream of Copco No. 1 Dam. The primary purpose of the development is to generate
hydroelectric power. Structures at the site include an office building (known as the Red Barn), maintenance
shop, fire protection building, communications building, two occupied PacifiCorp-owned residences near the
dam, and a large warehouse near the powerhouse.

2.1.1 Reservoir

J.C. Boyle Dam impounds a narrow reservoir (J.C. Boyle Reservoir) of 350 acres based on 2010 aerial
imagery (Woolpert 2010), and according to a 2003 bathymetric survey (Eilers and Gubala 2003), provides
approximately 2,267 acre-feet of total storage capacity at reservoir water surface (RWS) elevation 3797.2.1
The maximum and minimum operating levels are between RWS elevations 3796.7 and 3791.7, a vertical
operating range of 5 feet, although the reservoir is normally maintained at RWS elevation 3796.7, or

0.5 foot below the top of the spillway gates.

2.1.2 Dam, Spillway, and Diversion Culverts

The dam is composed of an earthen embankment section, fish ladder, spillway and diversion culverts, intake
to the powerhouse, and concrete gravity section (from right abutment to left abutment, looking downstream).
Figure 2.1-2 shows the dam.

1 All elevationsin this Definite Plan are in NAVDS88 vertical datum. Previously reported elevations were in project datum. See
Table 1.3-1 for conversion factors.
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Credit: River Design Group
Figure 2.1-2 J.C. Boyle Dam

The earthfill embankment portion is 68 feet tall (on the dam axis at its maximum height above the original
streambed elevation 3735.7) with a 15-foot-wide crest and a crest length of 413.5 feet at elevation 3803.7
(Figure 2.1-3 (B)). The zoned embankment has a central impervious clay core flanked by upstream and
downstream shells composed of compacted sand and gravel, with a downstream filter blanket. The
upstream face above elevation 3783.7 has a 2%2H:1V slope with a 3-foot-thick riprap layer, and a 3H:1V
slope below elevation 3783.7. The downstream face has a 2%2H: 1V slope, with a 2-foot-thick riprap layer
below approximately elevation 3771.7. The dam includes a 3-foot-high concrete cutoff wall along the
bedrock foundation about 7 feet upstream of the dam axis.

Figure 2.1-3 Cross Section of J.C. Boyle Dam (Appendix B)

The concrete portion of the dam is 279 feet long and from right to left (looking downstream) is composed of
a 117-foot-long spillway section, a 48-foot-long intake structure, and a 114-foot-long concrete gravity section
with a maximum height of 23 feet (Figure 2.1-4 (B)).

Figure 2.1-4 Elevation of J.C. Boyle Spillway and Diversion Culverts (Appendix B)

The spillway section is a concrete gravity overflow structure with three 36-foot-wide by 12-foot-high radial
gates and upstream stoplog slots (Figure 2.1-5 (B)). The spillway crest is at elevation 3785.2, with the top of
gates at elevation 3797.2 (0.5 feet above the normal operating level). The spillway includes a traveling gate
hoist for operation of the spillway gates. The spillway bays discharge onto a 13-foot-long concrete apron
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stepped at three elevations generally following the profile of the bedrock surface. Below the apron is a
vertical drop of 15 feet to the discharge channel, which was excavated in rock. The discharge channel is
generally unlined. The estimated spillway discharge capacity at RWS elevation 3796.7 with all three gates
open is 15,400 cubic feet per second (cfs).

Figure 2.1-5 Cross Section of J.C. Boyle Dam Spillway (Appendix B)

A concrete box culvert with two 9.5- by 10-foot bays is located beneath the center and right spillway gates at
invert elevation 3755.2 (30 feet below the spillway crest, as shown in Figure B2.1-4 (B)). This feature was
used for diversion during construction of the dam, and has been sealed with concrete stoplogs at the
upstream end. Approach and outlet channels for the diversion culvert were excavated in bedrock.

2.1.3 Intake, Fish Screens, and Fish Ladder

The intake structure is located to the left of the spillway and consists of a 40-foot-high reinforced concrete
tower (Figure 2.1-6). It has four approximately 11-foot by 37-foot openings to the reservoir, each of which
has a steel trash rack followed by a stoplog slot and a vertical traveling fish screen (with 0.25-inch-square
openings) with high pressure spray cleaners. Spray water along with any screened fish are collected and
diverted downstream of the dam through a 340-foot-long, 24-inch-diameter fish screen bypass pipe, which
provides approximately 20 cfs to the Klamath River below the dam. A fabricated metal building was added to
the intake structure in 1989. Downstream of the traveling fish screens is the entrance to a 14-foot-diameter
steel pipeline. The upstream end of the 14-foot pipeline includes a wheel-mounted slide gate and hoist, with
upstream stoplog slots, for operation and maintenance purposes.

A concrete pool and weir fish ladder
located along the abutment wall
between the embankment and
concrete sections provides upstream
fish passage at the dam. The fish
ladder is approximately 569 feet long
with 63 pools. A 24-inch slide gate
regulates reservoir releases to the fish

ladder, and the fishway operates over  f - & -|‘|HI“'-"'--"_"'”"“'"“'“'“-.

a head range of approximately 61 to
66 feet.

Figure 2.1-6 J.C. Boyle Intake Structure

2.1.4 WaterConveyanceto Powerhouse

A water conveyance system connects the dam to the powerhouse and has a total length of 2.56 miles. The
conveyance system from upstream to downstream consists of a steel pipeline, a headgate, a flume, a
forebay, atunnel, and 2 penstocks connecting to the powerhouse.
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From the intake structure at the dam, the water flows through a 638-foot-long, 14-foot-diameter steel
pipeline, supported on steel frames where it spans the Klamath River. The downstream end of the pipeline is
equipped with a 14- by 14-foot automated fixed-wheel gate within a concrete headgate structure completed
in 2002, which discharges into an open concrete-lined flume (the power canal).

The power canal is nearly 2.2 miles long and located along a bench cut in the slope of the river canyon
(Figure 2.1-7). Depending on the terrain, the power canal either has walls on the down-slope side only or on
both the down-slope and up-slope sides. The power canal is a concrete flume approximately 17 feet wide
and 12 feet high, with shotcrete applied to the canyon walls where exposed. It has overflow structures at the
upstream end (consisting of a siphon pipe) and at the downstream forebay (consisting of a gated overflow
weir).

Figure 2.1-7 J.C. Boyle Power Canal (left) and Klamath River Bypass Reach (right)

The forebay is a somewhat enlarged area at the end of the power canal that connects to the tunnel, the next
downstream component in the water conveyance system. The forebay has an overflow or spillway equipped
with two float-operated automatic spill gates, which release water from the power canal during a hydraulic
surge following any load rejection at the powerhouse. The released water discharges through a short,
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concrete-lined chute and returns to the bypass reach of the Klamath River (between the dam and
powerhouse) via a large eroded channel (or scour hole) in the hillside (Figure 2.1-8). A forebay sluiceway
pipe has been abandoned in place.

yTe

Figure 2.1-8 Forebay Overflow Chute and Upper Portion of Scour Hole

A 60-foot-wide and 17.9-foot-high trash rack with 2-inch bar spacing draws water for power generation from
the forebay (Figure 2.1-9) into a 15.5-foot-diameter, concrete-lined, horseshoe-shaped tunnel, which is
1,644 feet long. The last 57-foot length of the tunnel before the downstream portal is steel-lined with the
liner bifurcating into two 10.5-foot-diameter steel penstocks. A concrete anchor block encases the
bifurcation and includes a 78-foot-high, 30-foot-diameter steel surge tank.
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Figure 2.1-9 J.C. Boyle Forebay and Tunnel Trash Rack (rear)

Descending to the powerhouse, the penstocks reduce in two steps to 9 feet in diameter. Ring girders seated
on concrete footings support each 956-foot-long penstock (Figure 2.1-10). The downstream end of each
penstock includes a 108-inch-diameter butterfly valve.
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Figure 2.1-10 J.C. Boyle Penstocks

2.1.5 Powerhouse

A conventional outdoor-type reinforced concrete peaking powerhouse (Figure 2.1-11) is located on the right
bank of the river and approximately 4.6 river miles downstream of the dam, at RM 226.0, and is the largest
power generating development in the Lower Klamath Project. The two turbines are vertical-shaft, Francis-
type units with a total rated discharge capacity of 2,850 cfs. The turbines are rated at 75,700 horsepower
(hp) for Unit 1 (replaced in 1994) and 63,900 hp for Unit 2, with a net head of 440 feet. The system
provides no bypass capacity. Four draft tube bulkhead gates and slots, with two hoists, are provided
downstream of the units. A single 150-ton gantry crane is currently located at the J.C. Boyle powerhouse, but
can also be used at the Iron Gate powerhouse.
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Figure 2.1-11 J.C. Boyle Powerhouse

The generators are rated at 53 megavolt-amperes (MVA) for Unit 1, with a 0.95 power factor (50 megawatts
(MW)), and 50 MVA for Unit 2, with a 0.95 power factor (48 MW). The power from the powerhouse is
transmitted a very short distance to the adjoining J.C. Boyle substation. Two three-phase transformers step
up the generator voltage for transmission interconnection. Line No. 58 (to Lone Pine) and Line No. 59 (to
Klamath Falls) extend from the J.C. Boyle substation to a line tie. There is also a third line that pre-dates the
substation. The 0.24-mile 69-kV transmission line (PacifiCorp Line No. 98) connects the J.C. Boyle
powerhouse to a tap point on PacifiCorp’s Line No. 18, but based on field observation and aerial photos this
line appears to have been removed.

2.1.6 Site Access

Oregon Route 66 (OR66, Green Springs Highway) and Topsy Grade Road provide site access via a network of
unpaved project access roads. A small timber bridge crosses the Klamath River downstream of the dam.

2.1.7 RecreationFacilities

Recreation facilities include Topsy Campground and boat launch (managed by the Bureau of Land
Management, BLM), Pioneer Park east and west units and boat launches (managed by PacifiCorp), Spring
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Island whitewater boating launch (managed by BLM), and numerous smaller dispersed shoreline recreation
sites, including two picnic areas, thirteen campsites, and eleven shoreline access points. Section 7.6
provides additional detail on the facilities.

2.2 CopcoNo.1DamandPowerhouse

The Copco No. 1 Development consists of a reservoir, concrete dam, gated spillway, diversion tunnel, intake
structure, and powerhouse located on the Klamath River between approximately RM 209.0 and RM 202.2,
in Siskiyou County, California. Refer to Figure 2.2-1 (C) for plan views of these features.

Figure 2.2-1 Copco No. 1 and Copco No. 2 Dams Existing Features (Appendix C)

Siskiyou Power and Light Company then California-Oregon Power Company constructed Copco No. 1 Dam
between 1911 and 1922 at RM 202.2, and which is downstream of J.C. Boyle Dam and upstream of Copco
No. 2 Dam. The primary purpose of the development is to generate hydroelectric power. Structures at the
site include an occupied residence with small garage, a vacant house, and a maintenance building.

2.2.1 Reservoir

Copco No. 1 Dam impounds a reservoir (Copco Lake) of approximately 972 acres based on 2010 aerial
imagery (Woolpert 2010), and according to a 2003 bathymetric survey (Eilers and Gubala 2003), provides
approximately 33,724 acre-feet of total storage capacity at RWS elevation 2611.0.2 The maximum and
minimum reservoir operating levels are between RWS elevations 2611.0 and 2604.5, a vertical operating
range of 6.5 feet, although the reservoir is normally maintained at RWS elevation 2609.5, or 1.5 feet below
the top of the spillway gates.

2.2.2 Dam, Spillway, and Diversion Tunnel

The dam is composed of a concrete gravity arch which also functions as a spillway, diversion culverts, and
intakes to the powerhouse. Figure 2.2-2 shows the dam.

2 All elevations in this Definite Plan are in NAVD88 vertical datum. Previously reported elevations were in project datum. See
Table 1.3-1 for conversion factors.
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Figure 2.2-2 Copco No. 1 Dam (right) and Powerhouse (left)

The damis a concrete gravity arch structure approximately 133 feet tall from the pre-dam river bed elevation
to the top of the spillway deck, with a 492-foot radius at the upstream face. The crest length between the
rock abutments is approximately 410 feet at elevation 2616.5. The upstream face of the dam is vertical at
the top, then battered at 1 horizontal to 15 vertical. The downstream face is stepped, with risers generally
about 6 feet in height.

A 224-foot-long, ogee-type overflow spillway is located on the crest of the dam, and is divided into 13 bays
controlled by 14- by 14-foot radial (Tainter) gates, with a spillway crest at elevation 2597.0 (Figure 2.2-3 (B)).
Three traveling gate hoists are provided for operating the spillway gates, and stoplog slots are provided
upstream of each opening.

Figure 2.2-3 Cross Section of Copco No. 1 Spillway (Appendix B)

As originally designed, the spillway crest was approximately 115 feet above the original river bed. After
construction began, the river gravel was found to be over 100 feet deep at the dam site, and was excavated
and then backfilled with concrete, making the total structural height of the dam 230 feet, measured from
the lowest depth of excavation to the spillway crest, or 250 feet to the top of the spillway deck (Figure2.2-4
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(B)). The estimated spillway discharge capacity at RWS elevation 2611.0 with all 13 gates fully open is
35,000 cfs.

Figure 2.2-4 Cross Section of Copco No. 1 Dam (Appendix B)

A 16- by 18-foot diversion tunnel was excavated through the left abutment for streamflow diversion during
construction, but was later sealed by the construction of a concrete plug approximately 200 feet upstream
from the downstream tunnel portal (Figure 2.2-5). A gated concrete intake structure, which regulated flows
during construction, is located at the upstream end of the tunnel and has three 72-inch-diameter flap (or
clack) valves, three 72-inch-diameter butterfly regulating valves, and three 12-inch-diameter filling lines with
valves. All valves were manually-operated using gate stems and wire ropes from hoists located on a concrete
deck upstream of the left abutment of the dam. The current condition of the valves and upstream tunnel is
unknown as they are submerged by reservoir sediment. The existing hoists, stems, and wire ropes were
abandoned in place and are not currently operational.

Figure 2.2-5 Copco No. 1 Diversion Tunnel Downstream Portal
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2.2.3 WaterConveyanceto Powerhouse

The intakes for the three penstocks, two 10-foot-diameter and one 14-foot-diameter (Figure 2.2-6), are
located at the right abutment at approximately invert elevation 2,578.5.3 Each penstock includes two cast-
iron slide gates with electric motor hoists located in two concrete gatehouses. The two 10-foot-diameter
(reducing to 8-foot-diameter) steel penstocks closest to the river feed Unit No. 1 in the powerhouse, and the
14-foot-diameter (splitting and reducingto two 8-foot-diameter) steel penstock feeds Unit No. 2. Trash racks
with bar spacing of 3 inches proceed each intake.

A third generating unit at the powerhouse was planned, but never built. Some conveyance facilities (two slide
gates and a short penstock section) were built to the right of the existing penstocks for this possible future
expansion.

Figure 2.2-6 Copco No. 1 10-ft (left and middle) and 14-ft (right) Penstocks

3 PacifiCorp’s Supporting Technical Information Document and the Detailed Plan show the intakes having aninvert of
2,578.5 feet (NAVD88). 1921 as-built drawings for the 14-foot penstock show an invertof 2,575.5 feet (NAVD8S8).
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2.2.4 Powerhouse

The Copco No. 1 Powerhouse (Figure 2.2-7) is a reinforced-concrete substructure with a concrete and steel
superstructure located at the base of Copco No. 1 Dam, on the right bank of the river. It operates as peaking
powerhouse. The two turbines are horizontal-shaft, double-runner Francis-type units with a total rated
discharge capacity of 3,650 cfs. The turbines have a rated output of 21,759 hp and 18,600 hp for unit 1
and 2, respectively, with a net head of 125 feet. The system provides no bypass capacity.

The generators are each rated at 12,500 kilovolt-amperes (kVA) with a 0.8 power factor (10 MW). Unit 1 has
three indoor, single-phase 5,000-kVA, 2,300/72,000-volt (V) transformers, and Unit 2 has three indoor,
single-phase 4,165-kVA, 2,300/72,000-V transformers, to step up the generator voltage for transmission
interconnection.

The Copco No. 1 Powerhouse has four associated 69-kV transmission lines. PacifiCorp Line Nos. 26-1

and 26-2 are each approximately 0.07 mile long and connect the Copco No. 1 Powerhouse to the Copco
No. 1 switchyard, located on the right abutment upslope of the powerhouse. PacifiCorp Line No. 15 is
approximately 1.23 miles long and connects the Copco No. 1 switchyard to the Copco No. 2 Powerhouse,
and Line No. 3 is approximately 1.66 miles long and connects the Copco No. 1 switchyard to the Fall Creek
powerhouse.

Figure 2.2-7 Copco No. 1 Powerhouse
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2.2.5 Site Access

Copco Road from Interstate 5 provides site access, and access continues via a steep and narrow access
road to the dam right abutment and powerhouse. Copco Road provides access to the north side of the
reservoir. Ager-Beswick Road provides access to the south side of the reservoir, and is an extension of the
Topsy Grade Road in Oregon.

2.2.6 RecreationFacilities

Recreation facilities include Mallard Cove and Copco Cove each with boat launches (both managed by
PacifiCorp), and smaller dispersed shoreline recreation sites. Additional detail on the facilities is provided in
Section 7.6.

2.3 CopcoNo.2Damand Powerhouse

The Copco No. 2 Development consists of a small reservoir, concrete diversion dam, embankment section,
gated spillway, water conveyance system, and powerhouse located on the Klamath River between
approximately RM 202.2 and RM 200.3, in Siskiyou County, California. Refer to Figure 2.2-1 (C) for plan
views of these features.

California-Oregon Power Company completed the dam in 1925 approximately 0.4 mile downstream of Copco
No. 1 Dam at RM 201.8, while the powerhouse is located at RM 200.3, just upstream of Iron Gate Reservoir.
The purpose of the development is to generate hydroelectric power.

Structures near the powerhouse include a control center building, maintenance building, and oil and gas
storage building. The nearby PacifiCorp-owned Copco Village includes a former cookhouse/bunkhouse,
modern bunkhouse, garage/storage building, bungalow with garage, three occupied modular houses, four
older ranch-style houses, and a school house/community center, all of which are within the FERC project
boundary.

2.3.1 Reservoir

The reservoir created by Copco No. 2 Dam is approximately 0.3 miles long (unnamed), and has a total
storage capacity of approximately 70 acre-feet at the normal operating RWS elevation 2486.5.4

2.3.2 Dam and Spillway

The dam is composed of a concrete gravity section which also functions as a spillway, an earthen
embankment section, a small penetration for bypass flows, and a water conveyance intake for the
powerhouse. Figure 2.3-1 shows the dam.

4 All elevations in this Definite Plan are in NAVD88 vertical datum. Previously reported elevations were in project datum. See
Table 1.3-1 for conversion factors.
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Figure 2.3-1 Copco No. 2 Dam from Downstream Side

The damis a concrete gravity structure with a gated side intake to a water conveyance tunnel at the left
abutment, a central 145-foot-long spillway section with five 26- by 11-foot radial (Tainter) gates, and a
100-foot-long earthen embankment with gunite cutoff wall on the right abutment (Figures 2.3-2 (B), 2.3-3
(B), and 2.3-4 (B)). The dam is 32 feet high, with an overall crest length of 305 feet and a crest width of

9O feet at elevation 2496.5.

Figure 2.3-2 Layout of Copco No. 2 Dam Features (Appendix B)
Figure 2.3-3 Cross Section of Copco No. 2 Dam (Appendix B)
Figure 2.3-4 Elevation of Copco No. 2 Dam (Appendix B)

A manually-operated slide gate controls a small sluiceway adjacent to the intake, but is not currently
believed to be operational. A small corrugated metal half-pipe provides approximately 5 cfs of flow to the
bypass reach below the dam. The concrete gravity spillway crest is at elevation 2476.5, with a downstream
apron at elevation 2459.5, between two concrete retaining walls. The estimated spillway discharge capacity
at RWS elevation 2486.5 is 13,500 cfs with the five spillway gates fully open.

The remnant of a cofferdam is located upstream of the dam below the normal waterline. An old rock-filled
timber crib is located high above the left abutment of the dam (Figure 2.3-5).
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Figure 2.3-5 Copco No. 2 Dam from Upstream Side Showing Intake (at water level) and Crib Wall (high)
on Left Abutment

2.3.3 WaterConveyanceto Powerhouse

Water conveyance to the powerhouse is via the intake at the dam to a first tunnel, then through a wood-
stave penstock, a second tunnel, and into a pair of steel penstocks to the powerhouse.

The intake structure incorporates a large trash rack and a 20- by 20-foot roller-mounted (caterpillar) gate at
invert elevation 2459.5. The trash rack is 36.5 by 48 feet with 4-inch bar spacing.

The water conveyance system for the powerhouse includes 2,500 feet of concrete-lined tunnel (including an
aditand an air vent shaft), 1,330 feet of wood-stave pipeline (Figure 2.3-6), an additional 1,110 feet of
concrete-lined tunnel, an underground surge tank (including an air vent and overflow spillway), and two steel
penstocks. The diameter of the tunnel and wood stave pipeline sections is 16 feet. The two penstocks, one
405 feet long and one 410 feet long, range from 16 feet in diameter at the upstream ends to 8 feet in
diameter at the turbine spiral casings. A 138-inch butterfly valve is provided near the downstream end of
each penstock.
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Figure 2.3-6 Copco No. 2 Wood-Stave Penstock

2.3.4 Powerhouse

The Copco No. 2 Powerhouse (Figure 2.3-7) is a reinforced-concrete structure located 1.6 miles downstream
of Copco No. 2 Dam on the left bank of the river. It operates as peaking powerhouse. The two turbines are
vertical-shaft, Francis-type units with a total rated discharge capacity of 2,786 cfs. Each turbine has a rated
output of 26,285 hp and 20,000 for Units 1 and 2, respectively, with a net head of 145 feet and 140 feet
for Units 1 and 2, respectively. No bypass capacity is provided.

The synchronous generators are each rated at 15,000 kVA with a 0.9 power factor (13.5 MW). There are
three outdoor, single-phase 10/20-MVA, 6,600/72,000-V transformers for each generator to step up the
voltage. There are also three outdoor, single-phase 10/20-MVA, 73,800/230,000-V step-up transformers for
interconnection to the transmission system.

A 69-kV transmission line (also Line No. 15) is approximately 0.20 miles long and connects the Copco No. 2
Powerhouse to the Copco No. 2 switchyard. A distribution line approximately 0.21 miles long connects to
Copco No. 2 Dam. Line No. 62 runs along the north side of Iron Gate reservoir for approximately 6.32 miles,
from the Iron Gate powerhouse to the Copco No. 2 switchyard. Drawings provided by PacifiCorp also note
Lines 1, 2, 4, 14, 18, 19, and 67 connecting to the Copco No. 2 switchyard.
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Figure 2.3-7 Copco No. 2 Powerhouse

2.3.5 Site Access

Copco Road from Interstate 5 provides site access. Access to the dam is via a steep and narrow access
road; the same access road as for Copco No. 1. Access to the powerhouse is via the Daggett Road crossing
of the Klamath River on a single-lane bridge.

2.3.6 RecreationFacilities

Two water access points exist directly upstream of the Copco No. 2 dam, but they are not publically
accessible.

2.4 Iron Gate Dam and Powerhouse

The Iron Gate Development consists of a reservoir, embankment dam, side-channel spillway, diversion
tunnel, intake structures, and powerhouse located on the Klamath River between RM 200.3 and RM 193.1,
about 17 miles northeast of Yreka, California, in Siskiyou County. Refer to Figure 2.4-1 (C) for plan views of
these features.
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Figure 2.4-1 Iron Gate Dam Existing Features (Appendix C)

California-Oregon Power Company completed the development in 1962 at RM 193.1. Itis the farthest
downstream hydroelectric development of the Project. The primary purpose of the Iron Gate development is
to generate hydroelectric power. Structures at the site include a communications building, a restroom
building, a maintenance shop, two occupied residences, and a fish spawning building.

2.4.1 Reservoir

Iron Gate Dam impounds a reservoir of 942 acres (Iron Gate Reservoir) and accordingto a 2003 bathymetric
survey (Eilers and Gubala 2003), provides approximately 50,941 acre-feet of total storage capacity at RWS
elevation 2331.3.5 The maximum and minimum operating levels are between RWS elevations 2331.3

and 2327.3, a vertical operating range of 4 feet.

2.4.2 Dam, Spillway, and Diversion Tunnel

The dam is composed of a side channel spillway, earthen embankment section, diversion tunnel, intake to
Iron Gate hatchery water supply, and intake to the powerhouse (from right abutment to left abutment,
looking downstream) (Figure 2.4-2). A fish ladder and trapping and holding facilities are located at the
downstream base of the dam.

The damis a zoned earthfill embankment with a current height of 189 feet from the rock foundation
(elevation 2157.5) to the dam crest at elevation 2346.3. The dam crest is 20 feet wide and approximately
740 feet long (Figure 2.4-3 (B)). The embankment includes a central impervious clay core, with filter zones
and a downstream drain, and is flanked by compacted pervious shells. The upstream face has a 2H:1V slope
above elevation 2331.3, a 2%2H:1V slope between elevations 2331.3 and 2303.3, and a 3H:1V slope below
elevation 2303.3, with a 29-foot-wide bench at elevation 2278.3. The upstream face includes a 10-foot-
thick riprap layer for slope protection (Figure 2.4-4 (B)).

The downstream face has a 1.75H:1V slope above and a 2H: 1V slope below elevation 2326.3, with a
10-foot-wide bench at elevation 2278.3. The downstream face includes a 5-foot-thick riprap layer for slope
protection. The dam is founded on a sound basalt rock foundation, with a grout curtain beneath the
impervious core.

5 All elevations in this Definite Plan are in NAVD88 vertical datum. Previously reported elevations were in project datum. See
Table 1.3-1 for conversion factors.
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Figure 2.4-2 Iron Gate Dam, Spillway (left), and Powerhouse (right)

Figure 2.4-3 Elevation of Iron Gate Dam (Appendix B)
Figure 2.4-4 Cross Section of Iron Gate Dam (Appendix B)

PacifiCorp completed modifications in 2003 to raise the dam crest five feet from elevation 2341.3 to
elevation 2346.3 by over-steepening the upstream and downstream slopes and decreasing the crest width
from 30 feet to 20 feet. A sheet pile wall was also driven upstream of the dam centerline to extend five feet
above the dam crest to provide freeboard in addition to the 5-foot crest raise. The top of the sheet pile wall is
at elevation 2351.3. Additional riprap materials were placed on the upstream face of the dam to protect
those areas inundated by the higher reservoir elevations during large flood events.

The spillway is excavated in rock on the right abutment, and consists of an ungated side-channel spillway
crest with a concrete-lined chute. The spillway crest is at elevation 2331.5, or 15 feet below the raised dam
crest. The spillway crestis 727 feet long and consists of a concrete ogee crest and slab placed over the
excavated rock ridge. Concrete partly lines the upper part of the channel. The downstream end of the
spillway crestincludes a 10- by 8-foot hinged trash/sluice gate for sluicing sediments and debris.

A flip-bucket terminal structure is located at the downstream end of the spillway chute. The spillway has an
estimated discharge capacity of 22,350 cfs at RWS elevation 2336.3. The modifications completed in 2003
included shotcrete protection at the top of the spillway crest and chute.

The diversion tunnel used during construction of the dam was driven through bedrock in the right abutment
and terminates in a reinforced concrete outlet structure near the downstream toe of the dam (Figure 2.4-5).
The diversion tunnel intake is a reinforced concrete structure equipped with four 10- by 33-foot trash racks
and is located approximately 520 feet upstream from the dam axis near the upstream toe. A two-piece
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concrete slide gate located in a gate shaft approximately 119 feet upstream of the dam axis controls flow in
the tunnel. A reinforced concrete tower accessible by footbridge from the dam crest houses the slide gate
hoist and controls. Operation of the upper sluice gate is limited to an opening of 23.5 inches at RWS
elevation 2331.3, with a corresponding discharge capacity of 1,750 cfs; under emergency conditions, a full
gate opening of 57 inches would produce a release of 2,700 cfs.6 The lower diversion gate is currently
welded in place. Recent modifications added a 9-foot-diameter hinged blind flange and concrete ring
approximately 20 feet downstream of the concrete slide gate (designed for full reservoir head) to permit
underwater inspection of the gate.

Figure 2.4-5 Iron Gate Diversion Tunnel Outlet (center-right, in shadow)

2.4.3 WaterConveyanceto Powerhouse

Water conveyance to the powerhouse consists of an intake structure and penstock.

The intake structure for the powerhouse is a 45-foot-high, free-standing, reinforced-concrete tower, located
in the reservoir immediately upstream of the left abutment and accessible by footbridge from the abutment.
It houses a 12- by 17-foot wheel-mounted slide gate, which controls the flow into a 12-foot-diameter, welded-
steel penstock. The penstock is concrete-encased where it penetrates the dam approximately 35 feet below
the normal maximum reservoir level. Concrete supports down the dam abutment support the penstock.
Thereis a 17.5- by 45-foot trash rack at the penstock intake with 4-inch bar spacing.

6 From PacifiCorp - Iron Gate Dam - Diversion Tunnel Gate Rating Curve dated February 26, 2008.
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2.4.4 Powerhouse

The Iron Gate Powerhouse is an outdoor-type development located at the downstream toe of the dam on the
left bank (Figure 2.4-6), and consists of a single vertical-shaft, Francis-type turbine with a rated discharge
capacity of 1,735 cfs. The turbine has a rated output of 25,000 hp with a net head of 154 feet. In the event
of aturbine shutdown, a synchronized Howell-Bunger bypass valve located immediately upstream of the
turbine diverts water around the turbine to maintain flows downstream of the dam. The synchronous
generator is rated at 18,975 kVA with a 0.95 power factor (18 MW).

There is a single outdoor, three-phase 19-MVA, 6,600/69,000-V step-up transformer at the powerhouse for
interconnection to the transmission system. A 69-kV transmission line is approximately 0.21 miles long and
connects the Iron Gate switchyard to Tower P 2/007. A second 69-kV transmission line is approximately
0.33 miles long and connects the Iron Gate switchyard to the Iron Gate Hatchery tie-in. Two distribution lines
totaling 0.21 miles provide local distribution around the dam and powerhouse area.

Figure 2.4-6 Iron Gate Powerhouse

2.4.5 FishTrappingand HoldingFacilities

There are fish trapping and holding facilities (Figure 2.4-7) located on “random fill” 7 at the downstream toe
of the dam. The top of the random fill area is at elevation 2192.3. The fish facilities at the dam include six

7 This is the type of material shown on the construction drawings used to fill in the area.
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fish holding tanks, a spawning building, a fish ladder, and an aerator for the hatchery water supply. High-
(elevation 2313.3) and low- (elevation 2253.3) level intakes for the fish facility cold water supply are
incorporated in the dam on the left abutment.

Figure 2.4-7 Iron Gate Fish Holding Tanks and Spawning Building

2.4.6 Iron Gate Fish Hatchery

The Iron Gate fish hatchery was constructed in 1966 and is located on the left bank downstream of Iron
Gate Dam, adjacent to the Bogus Creek tributary. The hatchery complex includes an office, warehouse,
hatchery/incubator building, four fish rearing ponds, a fish ladder with trap, visitor information center, and
four employee residences. Up to 50 cfs of water is diverted from the Iron Gate reservoir to supply the 32
raceways and fish ladder. The hatchery provides the capacity to capture, hold, and spawn adult returning
Chinook salmon, steelhead trout, and Coho salmon and to hatch and rear fish until their release. The
California Department of Fish and Wildlife (CDFW) operates the hatchery, with a large portion of the
operations and maintenance costs currently funded by PacifiCorp. See Section 8.11 for a more detailed
description of the existing facility and operation.
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2.4.7 Site Access

Site access is provided from Interstate 5 via Copco Road and then by Lakeview Road to the dam crest and
reservoir area, or by a project access road to the powerhouse. The single-lane Lakeview Road Bridge crosses
the Klamath River downstream of the dam.

2.4.8 RecreationFacilities

Recreation facilities include Fall Creek day-use area and boat launch, Jenny Creek campground, Wanaka
Springs day-use area and campground, Camp Creek campground and boat launch, Juniper Point
campground, Mirror Cove campground, Overlook Point day-use area, and Long Gulch campground and boat
launch (each managed by PacifiCorp), and smaller dispersed shoreline recreation sites. Among the
referenced facilities there exist a visitors’ center at Iron Gate hatchery, two interpretive displays, five boat
launches, one fishing platform, two picnics areas, six campgrounds (with sixty-six campsites), five dispersed
camping areas (with 20 campsites), and four other water access points. Section 7.6 provides additional
detail on each of the facilities.
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3. FERCCOMPLIANCEAND DAM
SAFETY

This section explains KRRC’s proposed program to comply with FERC dam safety requirements and
Engineering Guidelines.

KRRC is developing a dam safety program to allow removal of the Project to be undertaken in a manner that
minimizes risk to people, structures, infrastructure, and the natural resources of the Klamath River Basin.
Such removal will fully comply with FERC’s dam safety requirements, and will be consistent with FERC
Engineering Guidelines (FERC 2017). Additionally, KRRC will seek the review and recommendations of the
Oregon Water Resources Department and the California Department of Water Resources, Division of Dam
Safety to the full extent of any state agency jurisdiction over the decommissioning and removal of the
hydroelectric facilities that comprise the Lower Klamath Project.

3.1 Boardof Consultants

On October 5, 2017, FERC issued a directive to PacifiCorp and KRRC to convene an Independent Board of
Consultants (BOC) to review and assess various aspects of the proposed dam removal process. The BOC was
approved on May 22, 2018 The BOC is a six-member fully independent body that includes three members
with experience in civil engineering (with specialized experience in dam construction and removal of both
concrete and embankment dams, hydrology, hydraulics, and stream diversion) and geotechnical
engineering. In addition, the BOC includes members with experience in aquatic and terrestrial biology, and a
heavy civil construction cost estimator with experience in dam removal and restoration activities.

KRRC anticipates that the BOC will commence its review of the Definite Plan in August 2018. Initially, FERC
has requested that the BOC review and provide recommendations regarding the adequacy of available
funding and reasonableness of updated cost estimates for the most probable cost and maximum cost for
implementation of the Definite Plan. FERC has also requested that the BOC review and provide
recommendations regarding the adequacy of amounts and types of insurance coverage and bonding
arrangements for dam removal, and to review and provide recommendations regarding other technical
aspects of the Definite Plan to better define and understand the plans, schedules, specifications, staging,
and sequencingfor taking on the responsibilities for dam removal and decommissioning of the Lower
Klamath Project.

The BOC recommendations will be incorporated into a revised Definite Plan and will provide FERC with a
greater level of detail of the various project elements proposed in the Definite Plan. These
recommendations will build upon and improve the Definite Plan and assist KRRC in maintaining compliance
with the Federal Power Act, and in particular, FERC dam safety requirements and engineering guidelines.
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In advance of their review, the BOC will be provided project documents including the Potential Failure Mode
Analyses, Part 12D Independent Consultant Inspection Reports and the Supporting Technical Information
Documents, to understand project-specific aspects that could be significant to the dam removal process.
KRRC will also provide the BOC copies of monthly construction reports, and any additional information or
analysis requested by the BOC within the scope of their review. The BOC will play a significant role in
reviewing the dam safety program described below and in evaluating project risks.

3.2 Partli2Requirements

KRRC proposes a general schedule and approach for compliance with these requirements below.

3.2.1 Potential Failure Modes Analysis Background

The KRRC will complete a Potential Failure Modes Analysis (PFMA), which is a dam and project safety
evaluation tool developed by FERC to be used in the Part 12, Subpart D program of dam and safety
evaluations for FERC regulated projects. Since initiation of the PFMA program, a PFMA has been performed
for all FERC regulated dams that are required to undergo Independent Consultant Safety Inspections as
defined in 18 CFR Part 12, Subpart D. Iron Gate, Copco No. 1, and J.C. Boyle fall under these regulations,
and Part 12D Reports and PFMAs have been performed accordingly. As Copco No. 2 does not meet the
requirements for a Part 12D Independent Consultant’s inspection, PacifiCorp has not performed a PFMA for
this dam.

The following sections outline the process and steps the KRRC will go through to complete the PFMA for the
Project.

3.2.2 Supplemental PFMA

FERC’s Engineering Guidelines indicate that Supplemental PFMAs shall be conducted for dams that will be
undergoing major modifications, remedial work or are scheduled to have substantial changes, including
removal. One purpose of this Supplemental PFMA is to evaluate the recommended dam removal plan prior
to demolition. Thus, KRRC will perform supplemental PFMAs for Iron Gate, Copco No. 1, and J.C. Boyle, and
for the previously unevaluated Copco No. 2.

The KRRC has reviewed dam safety submittals for the Powerdale (FERC Project No. 2659) and Condit (FERC
Project No. 2342) decommissioning projects, which involved recent FERC regulated dams in the region that
share similarities based on size, type, and location. For both examples, a separate Core Team was
assembled, and a supplemental PFMA workshop was held. KRRC will assemble a PFMA Core Team for the
Project.

For the PFMA to be comprehensive, consistent, and complete, the following outline describes the dam safety
approach the KRRC will employ when carrying out the Supplemental PFMA.
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Step 1: Collection of Background Data

The KRRC will collect all data, removal plans, studies and information on the investigation, design,
construction, analysis, performance and operation of the Project in preparation for review by the PFMA Core
Team. A listing will be made of the data available for review and considered in the PFMA. The list will be
included in any PFMA documentation. Data requests made of PacifiCorp in April of 2017 will provide the
fundamental background information for the Core Team. Additionally, KRRC will make the Definite Plan
available to the PFMA Core Team members for review prior to the PFMA session. If any dam safety incident
reports exist, KRRC will also make them available to the PFMA Core Team for review.

Based on the estimated time to gather all the data, 60 days for FERC Regional Office review, and the time to
perform the PFMA workshops, the process should begin 1 year prior to the planned construction contract
award date, and/or negotiation of the guaranteed maximum price. The goal of the proposed PFMA schedule
is to complete the session in accordance with FERC Guidelines, provide FERC with adequate time to
complete their review and provide any comments to the KRRC without impacting the project schedule.

Studies conducted in preparation for development removal are relevant to the activities of the PFMA Core
Team. In particular, the PFMA report will incorporate:

e Updated slope stability analysis and any recent surveys of new or previously unidentified landslides
along the reservoir rims.

e An evaluation of the rock in the area of the planned dam removal and breaching.

e A structural evaluation of any facilities needed to support heavy equipment (e.g., cranes) to verify
support for anticipated loads.

Step 2: Selection of the PFMA Core Team

The PFMA Core Team members will have knowledge and experience related to dam safety evaluations and
will consist of the applicants’ Technical Representatives, FERC Inspector, Facilitator, Independent Consultant
(if available), and a geologist or geotechnical engineer. FERC’s participation and involvement will be guided
by FERC’s ex parte rule, as applicable. Considering that the Project is in both Oregon and California, KRRC
will invite the state dam safety organizations located in those states to participate. In addition to the PFMA
Core Team members, key project staff will be available during the PFMA session so they may answer
questions from the PFMA Core Team, to clarify operating rules, and provide key site-specific information.

The BOC, discussed in Section 3.1, will have a role in PFMA proceedings. This group is distinct from the Core
Team in that they are to provide independent, expert opinions on matters related to their subject area. The
Supplemental PFMA process is an opportune time to educate the BOC about the Project and discuss risks;
KRRC will provide more detail on their role when the KRRC finalizes their plan for the BOC.

Step 3: Site Visit

Typically, the PFMA Core Team is assembled at the time of the review, and depending on the PFMA Core
Team’s familiarity with the Project, a site visit may be requested. For a site visit, the Team Leader will
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prepare an advanced review package for the participants to get familiarized with the Project. At the site, the
Facilitator will review the basic concepts of the PFMA process for the PFMA Core Team, the objectives, and
answer any questions the participants may have. The PFMA Core Team will complete the site visit just before
it conducts a comprehensive review of the background material.

Step 4: Comprehensive Review

The PFMA Core Team begins the PFMA session with review of the gathered data on the developments. The
review will take place at a convenient location that allows the PFMA Core Team to review all the necessary
data and have collaboration on items that may need clarification. KRRC has not yet identified this location.

Step 5: PFMA Session

The Facilitator begins the session by outlining the goals and ground rules, ensures the PFMA Core Team
follows the process and performs the PFMA following the FERC Engineering Guidelines. The session will then
move on to a brief review of the existing PFMAs compiled from previous PFMA sessions with an emphasis on
dam removal. The group will then focus on potential new failure modes that could occur as part of dam
removal.

Step 6: Evaluation of Surveillance and Monitoring

The Core Team members will assess the dam safety surveillance and monitoring plan (DSSMP) for the dams
considering potential failure modes and develop a DSSMP for any “highlighted” potential failure modes and
any selected “not highlighted” potential failure modes.

Step 7: Documentation

The KRRC will document the Major Findings and Understandings and prepare the draft PFMA Report which
documents the PFMA session, surveillance and monitoring, and/or risk reduction opportunities identified by
the PFMA. The PFMA report will be prepared following the outline contained in FERC’s Engineering
Guidelines. KRRC will send a draft report to the PFMA Core Team members for review and comment. After
receiving the PFMA Core Team’s comments, KRRC will finalize the report and provide it to the BOC. KRRC
will address and incorporate BOC recommendations and provide them to FERC.
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3.3 FERCRequired Plans and Submittals

Table 3.1-1 indicates the plans and submittals to be provided by the KRRC to the BOC and then to FERC.

Table 3.3-1 FERC Required Plans and Submittals

Coffer Dams
 Coffer Dam Design

¢ Coffer Dam Certification

Temporary Construction EmergencyAction Plan

Quality Control Inspection Program (QCIP)

Dam Stability Analysis (Iron Gate and J.C. Boyle)

Blasting Plan

Reservoir Rim Stability Analyses

Flood Routing Analysis and Inundation Study

Rock quality evaluationin the areas of planned breaching

The KRRC will develop and submit specific plans and schedules for compliance at FERC’s direction, and
consistent with any further recommendations as may be provided by the BOC.
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4. RESERVOIR DRAWDOWN AND
DIVERSION PLAN

4.1 Introduction

KRRC proposes the following reservoir drawdown and streamflow diversion plan to facilitate the Project while
minimizing flood risks and downstream impacts due to the release of impounded reservoir sediments. This
plan results in drawdown of the reservoirs impounded by J.C. Boyle, Copco No. 1, and Iron Gate dams by
March 15, 2021, to minimize downstream impacts resulting from the natural release and transport of
impounded sediments. Section 2: Existing Hydrology Conditions in USBR’s Hydrology, Hydraulics, and
Sediment Transport Studies for the Secretary’s Determination on Klamath River Dam Removal and Basin
Restoration Klamath River, Oregon and California (USBR 2012c) provides historical daily and monthly
streamflow data downstream of each of the dams.

Drawdown of the reservoirs will generally take place between Jan