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1. INTRODUCTION

1. Introduction

The Reclamation Mid-Pacific Regional Office (MP) requested that the
Reclamation Technical Service Center (TSC) perform hydrologic, hydraulic, and
sediment transport studies to support the Secretarial Determination on Klamath
Dam Removal and Basin Restoration. The studies summarized in this document
are consistent with those identified in the Project Management Plan for the
Secretarial Determination on Klamath Dam Removal and Basin Restoration
(PMP). The studies are intended to address the effects of the Klamath Basin
Restoration Agreement (KBRA) and the Klamath Hydroelectric Settlement
Agreement (KHSA).

There are two alternatives analyzed in this document from the years 2012 to 2061.:
the “No Action” and “Dam Removal” Alternatives.

The No Action Alternatives includes the following features:

1. JC Boyle, Copco 1, Copco 2, and Iron Gate dams owned by
PacifiCorp will remain and continue to generate hydropower on the
Klamath River.

2. No additional fish passage will be installed at the PacifiCorp dams.

3. The Klamath Irrigation Project operations from 2012 to 2061 will be
governed by the National Marine and Fisheries Service (NMFS) 2010
Biological Opinion.

The Dam Removal Alternatives includes the following features:

1. JC Boyle, Copco 1, Copco 2, and Iron Gate dams will be removed by
December 31, 2020 and a free flowing river will be established by that
date.

2. Reservoir drawdown of J.C. Boyle, Copco 1, and Iron Gate dams will
begin on November 15, 2019 or January 1, 2020.

3. The sediment behind all dams will not be removed or stabilized by
mechanical means prior to drawdown.

4. The Klamath Project operations from 2012 to 2061 will be governed
by the KBRA settlement.

Chapters 1 through 5 of this report describe the current surface water hydrology,
groundwater hydrology, stream hydraulics, geomorphology, and sediment
characteristics of the Klamath River. Chapters 6 through 9 analyze the future
conditions under the No Action and Dam Removal Alternatives. Chapter 10
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presents some specific impacts to infrastructure caused by the Dam Removal
Alternative. Chapter 11 presents the effects of Climate Change on the alternatives.

An overview of the entire Klamath River Basin is shown in Figure 1-1. The
Klamath Basin is generally divided into Upper and Lower Basins. The Upper
Basin (above Iron Gate Dam) is shown in Figure 1-2 and the Lower Basin (below
Iron Gate Dam) is shown in Figure 1-3. The Upper Klamath River Basin is
bordered by the Sacramento River Basin to the south, closed basins within the
Great Basin to the east and north, and the Rogue River Basin to the northwest.
Most of the precipitation occurs during the late fall, winter, and spring and is
predominately in the form of snow above elevations of 5,000 feet. The Lower
Klamath River Basin includes the river area downstream from Iron Gate Dam,
flowing unimpeded by dam controls for 190 miles, which passes through the
Klamath Estuary and into the Pacific Ocean. The major tributaries entering the
river include the Shasta, Scott, Salmon, and Trinity Rivers. These four rivers
provide 44 percent of the mean annual runoff, heavily influencing the hydrology
of the Klamath River Basin. Flow for the entire Upper Klamath River Basin is
recorded at the Klamath River gage below Keno Dam, Oregon.

An overview of the reach containing the four PacifiCorp dams being analyzed for
removal is given in Figure 1-4. The four dams, J.C. Boyle, Copco No. 1, Copco
No. 2, and Iron Gate dams, are located in the Upper Klamath Basin and
downstream of Upper Klamath Lake (UKL). Upper Klamath Lake is fed by the
Williamson, Sprague, and Wood Rivers. Upper Klamath Lake is now controlled
by Link River Dam and empties into the Link River. The Klamath River begins at
Lake Ewauna just south of Upper Klamath Lake and flows southwest into
California. Lower Klamath Lake, once directly connected to the Klamath River,
was cut off by 1924 and drained substantially by the Klamath Irrigation Project.
The remaining marsh and lake areas are now managed primarily as Lower
Klamath National Wildlife Refuge.

A water surface profile of the reach from above UKL on the Williamson River to
the Ocean along the Klamath River is given in Figure 1-5. The slope upstream of
Keno Dam is much smaller than the slope of the Klamath River below Keno
Dam. Keno Reservoir is kept at approximately 4085 feet in elevation and the
elevation of UKL is usually between 4136 and 4143 feet. These large reservoirs
have profound effects on the hydrology and sediment transport of the basin. A
profile of the Klamath River is given in Figure 1-6 from Keno Dam to Indian
Creek. The bed profile is obtained from a bathymetric survey from Iron Gate Dam
to Indian Creek and a LiDAR survey from Link Dam to Happy Camp, CA. The
water surface slope is also shown in Figure 1-6. Discussion and details on the
PacifiCorp dams on the Klamath River are given in section 2.2 - dams, Water
Diversion, and Hydropower Facilities. (See also: Table 2-1).

Previous analyses of sediment impacts during dam removal have been conducted
by GEC (Gathard Engineering Consulting) (2006), Stillwater Sciences (2008),
and Phillip Williams and Associates, Ltd (2009). Water quality impacts of dam
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removal have been analyzed by Stillwater Sciences (2009a) and biological effects
of dam removal have been analyzed by Stillwater Sciences (2009b).
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Figure 1-1. Overview of Klamath River Basin.






















