
  
  

2-1 ï September 2011 

Chapter 2 

Proposed Action and  

Description of the Alternatives 
 

This chapter includes an overview of the National Environmental Policy Act (NEPA) and the 

California Environmental Quality Act (CEQA) requirements for a project description.  It also 

includes a description of the alternatives formulation process to select a reasonable range of 

alternatives and a description of the Proposed Action and alternatives to the Proposed Action. 

2.1 NEPA Requirements 

Federal law outlines the required components of the ñalternativesò section of an Environmental 

Impact Statement (EIS) (40 CFR Part 1502.14), which include the following: 

(a) Rigorous exploration and objective evaluation of all reasonable alternatives, and for 

alternatives which were eliminated from study, a brief discussion of the reasons for 

their having been eliminated. 

(b) Substantial treatment of each alternative considered in detail, including the proposed 

action, so that reviewers may evaluate their comparative merits. 

(c) Inclusion of reasonable alternatives that are not within the jurisdiction of the lead 

agency. 

(d) Inclusion of the alternative of no action. 

(e) Identification of the agencyôs preferred alternative or alternatives, if one or more 
exists, in the draft statement and identification of such alternative in the final 

statement unless another law prohibits the expression of such a preference. 

(f) Inclusion of appropriate mitigation measures that are not already included in the 

proposed action or alternatives.  

2.2 CEQA Requirements 

The CEQA Guidelines
1
 developed by the California Natural Resources Agency include 

prescriptive requirements for the components of the ñproject descriptionò section of an 

Environmental Impact Report (EIR).  The required components from Section 15124 of the 

CEQA Guidelines are listed below.  Table 2-1 indicates the chapter and section in which each 

component is included in this EIS/EIR. 

 

                                                           
1
 Title 14, California Code of Regulations, §§ 15000ï15387. 
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(a) The precise location and boundaries 

of the proposed project shall be 

shown on a detailed map, 

preferably topographic.  The 

location of the project shall also 

appear on a regional map.  

(b) The document will include a 

statement of objectives sought by 

the proposed project.  A clearly 

written statement of objectives will 

help the lead agency develop a reasonable range of alternatives to evaluate in the EIR and 

will aid the decision-makers in preparing findings or a statement of overriding 

considerations, if necessary.  The statement of objectives should include the underlying 

purpose of the project.  

(c) A general description of the projectôs technical, economic, and environmental 
characteristics, considering the principal engineering proposals, if any, and supporting 

public service facilities.  

(d) A statement briefly describing the intended uses of the EIR.  

(1) This statement shall include the following, to the extent that the information is known 

to the lead agency: 

(A) A list of the agencies that are expected to use the EIR in their decision-making.  

(B) A list of permits and other approvals required to implement the project. 

(C) A list of related environmental review and consultation requirements required 

by federal, state, or local laws, regulations, or policies.  To the fullest extent 

possible, the lead agency should integrate CEQA review with these related 

environmental review and consultation requirements. 

(2) If a public agency must make more than one decision on a project, all its decisions 

subject to CEQA should be listed, preferably in the order in which they occur.   

2.3 Alternatives Development  

Both NEPA and CEQA require EIS/EIRs to identify a reasonable range of alternatives and 

provide guidance on the identification and screening of such alternatives.  For this EIS/EIR, the 

Lead Agencies followed a structured, documented process to identify and screen alternatives for 

inclusion in the EIS/EIR.  Figure 2-1 illustrates the process that the Lead Agencies conducted to 

identify and screen alternatives.   

 

Table 2-1.  Location of CEQA Guidelines 
Section 15124 Project Description Components 

Component Location 

(a) Map of project location and 
Boundaries 

Section 1.1 

(b) Project objectives Section 1.4.2 

(c) General description of the projectôs 
characteristics 

Section 2.4.3 

(d) Statement of the intended uses of 
the EIR 

Section 1.4.1 

(d)(1)(B) A list of permits and other 
approvals required to implement the 
project 

Chapters 6 and 7 



Chapter 2 ï Proposed Action and Description of the Alternatives 

  

  
2-3 ï September 2011 

 

Figure 2-1.  Alternatives Development and Screening Process 

During public scoping, the public provided input regarding potential alternatives to the Proposed 

Action.  The Lead Agencies reviewed the purpose and need/project objectives statement, public 

scoping comments, and previous studies in their initial effort to develop conceptual alternatives.  

This resulted in an initial list of action alternatives described in Appendix A, Alternatives 

Formulation Report.  The initial list included more than 18 alternatives; however, some were 

determined to have limited functionality as full alternatives because they focused on techniques 

for improving natural resources conditions that are already a part of the Klamath Basin 

Restoration Agreement (KBRA) and were screened out.  The Lead Agencies then developed and 

applied a set of screening considerations to determine which alternatives should move forward 

for further analysis.  Some alternatives were evaluated based on preliminary analysis conducted 

during the EIS/EIR development, as discussed in Appendix A.   

Both NEPA and CEQA include provisions that alternatives 

meet (or meet most of) the purpose and need/project 

objectives, and be potentially feasible.  Under CEQA, 

alternatives do not need to meet all of the project 

objectives; alternatives should be included if they can meet 

most of the objectives and avoid or substantially lessen 

significant environmental impacts of the project.  The 

alternatives that moved forward for more detailed analysis 

in this EIS/EIR are those that best meet the NEPA purpose and need and CEQA objectives, 

minimize negative effects, are feasible, and represent a range of reasonable alternatives.  Some 

alternatives do not fully meet the purpose and need/project objectives, but they have potential to 

minimize some types of environmental effects or help create a reasonable range of alternatives 

for consideration by decision-makers.  Table 2-2 presents the screening results for the 18 initial 

alternatives.  A full description of the alternatives and the rationale for screening the alternatives 

is presented in Appendix A, the Alternatives Formulation Report. 

Alternatives may have moved forward 
for detailed analysis in the EIS/EIR if 
they do not fully meet the purpose 
and need/project objectives but may 
be able to reduce environmental 
effects or help create a reasonable 
range of alternatives. 
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Table 2-2. Initial Alternatives  

Alternative 
Number 

Alternative 
Name Description Screening Result 

Alternative 1 No Action/ No 
Project 

Implement none of the action 
alternatives; Klamath 
Hydroelectric Project would 
continue current operations. 

Alternative 1 moved forward to the EIS/EIR for 
further review because it is required under NEPA 
and CEQA. 

Alternative 2 Full Facilities 
Removal of 
Four Dams 
(Proposed 
Action) 

Remove four dams and 
related facilities. 

Alternative 2 moved forward to the EIS/EIR for 
further review because it fully meets the purpose 
and need/project objectives. 

Alternative 3 Partial 
Facilities 
Removal of 
Four Dams 

Remove main areas of four 
dams to allow a free-flowing 
river and volitional fish 
passage; related facilities 
and/or abutments may 
remain. 

Alternative 3 moved forward to the EIS/EIR for 
further review because it fully meets the purpose 
and need/project objectives. 

Alternative 4 Fish Passage 
at Four Dams 

Construct fish passage 
facilities to provide upstream 
and downstream passage at 
four dams. 

Alternative 4 has been retained for further 
analysis because the No Action alternative, per 
the requirements of NEPA, may not presume the 
types of conditions that FERC might require 
should it re-issue a license under the Federal 
Power Act.  Consequently, without this 
alternative, there would be no analysis in this 
document on fish passage.  The lead agencies 
believe it is appropriate to include in the 
alternatives for further consideration our best 
assessment of probable fish passage.  By 
bringing the fish passage alternative forward, the 
public will be better informed, which will in turn 
help foster better decision-making by the 
Secretary, all of which being consistent with the 
goals of NEPA. 

Alternative 5 Fish Passage 
at J.C. Boyle 
and Copco 2, 
Remove 
Copco 1 and 
Iron Gate 

Remove Copco 1 and Iron 
Gate Dams, construct fish 
passage at J.C. Boyle and 
Copco 2 Dams. 

While Alternative 5 does not fully meet the 
purpose and need/project objectives, it moved 
forward to the EIS/EIR for further review because 
it could lessen potential construction-related 
environmental and power generation effects of 
the Proposed Action.  Additionally, it would 
lessen water quality effects of the two larger 
reservoirs.  Consideration of this alternative 
would give the Secretary a reasonable range of 
alternatives to inform decision-making. 

Alternative 6 Fish Passage 
at J.C. Boyle, 
Remove 
Copco 1, 
Copco 2, and 
Iron Gate 

Remove Copco 1, Copco 2, 
and Iron Gate Dams, 
construct upgraded fish 
passage at J.C. Boyle.  

The EIS/EIR will fully analyze effects of removing 
all dams, constructing fish passage facilities at all 
dams, and a combination of these measures as a 
part of Alternatives 2, 4, and 5.  Potential effects 
of Alternative 6 will be fully analyzed through 
these other alternatives.  Alternative 6 will not 
move forward for further analysis. 

Alternative 7 Sequenced 
Removal of 
Four Dams 

Sequence dam removal over 
three to five years. 

Alternative 7 will not be carried forward for more 
detailed analysis in the EIS/EIR because it would 
not reduce environmental effects of the Proposed 
Action, and may increase effects to fish 
associated with sediment release from the 
reservoirs over multiple years. 
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Table 2-2. Initial Alternatives  

Alternative 
Number 

Alternative 
Name Description Screening Result 

Alternative 8 Full Facilities 
removal of 
Four Dams 
without KBRA 

Remove four dams and 
related facilities but do not 
implement KBRA elements. 

Alternative 8 will not be carried forward for more 
detailed analysis in the EIS/EIR because it does 
not meet most of the purpose and need/project 
objectives and would not reduce environmental 
effects of the Proposed Action.  The effects of 
removing the four dams and related facilities will 
be fully analyzed under Alternative 2.    

Alternative 9 Trap and 
Haul Fish 

Capture fish at Iron Gate 
Dam and transport them 
upstream of J.C. Boyle Dam. 

Alternative 9 will not move forward for further 
analysis because it does not meet the purpose 
and need under NEPA or most of the project 
objectives under CEQA.   

Alternative 10 Fish Bypass: 
Bogus Creek 
Bypass 

Create fish bypass using 
Bogus Creek, Cold Creek, 
Little Deer Creek, and a 
constructed canal to connect 
to Copco 1 Reservoir. 

Alternative 10 will not move forward for more 
detailed analysis in the EIS/EIR because it does 
not meet any elements of the purpose and need 
under NEPA or project objectives under CEQA. 

Alternative 11 Fish Bypass: 
Alternative 
Tunnel Route 

Create fish bypass using 
Bogus Creek and a 5-mile 
tunnel to connect to Copco 
Reservoir. 

Alternative 11 will not move forward for more 
detailed analysis in the EIS/EIR because it does 
not meet any elements of the purpose and need 
under NEPA or project objectives under CEQA. 

Alternative 12 Notching Four 
Dams 

Notch four dams to create a 
free-flowing river. 

Alternative 12 is very similar to Alternative 3, and 
would result in the same type of impacts.  
Therefore, this alternative will not move forward 
for more detailed analysis in the EIS/EIR as a 
separate alternative. 

Alternative 13 Federal 
Takeover of 
Project 

Use authority of the Federal 
Power Act for government to 
take over dams and initiate 
removal. 

Alternative 13 will not move forward for more 
detailed analysis in the EIS/EIR because the 
environmental impacts would be generally the 
same (and have generally the same timeframe) 
as those under Alternative 2.   

Alternative 14 Full Removal 
of Five Dams 

Remove Keno Dam in 
addition to four downstream 
dams. 

Alternative 14 will not be carried forward for more 
detailed analysis in the EIS/EIR because it does 
not fully meet the purpose and need/project 
objectives  (because it is not consistent with the 
KHSA) and it would not avoid or lessen potential 
adverse environmental effects of the Proposed 
Action.   

Alternative 15 Full Removal 
of Six Dams 

Remove Keno and Link River 
Dams in addition to four 
downstream dams. 

Alternative 15 will not be carried forward for more 
detailed analysis in the EIS/EIR because it does 
not fully meet the purpose and need/project 
objectives (because it is not consistent with the 
KHSA) and it would not avoid or lessen potential 
environmental effects of the Proposed Action.  
Implementation of Alternative 15 would also not 
be likely to meet Endangered Species Act 
requirements or tribal trust water rights within 
Upper Klamath Lake. 

Alternative 16 Dredge Upper 
Klamath Lake 

Remove sediments in Upper 
Klamath Lake to remove 
phosphorus and increase 
storage capacity. 

Alternative 16 will not move forward for more 
detailed analysis in the EIS/EIR because it does 
not meet the purpose and need under NEPA or 
most of the project objectives under CEQA. 
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Table 2-2. Initial Alternatives  

Alternative 
Number 

Alternative 
Name Description Screening Result 

Alternative 17 Predator 
Control 

Control seal, sea lion, and 
cormorant populations that 
are salmonid predators. 

Alternative 17 will not move forward for more 
detailed analysis in the EIS/EIR because it does 
not meet the purpose and need under NEPA or 
project objectives under CEQA.  Moreover, it 
would be difficult to permit because of biological 
concerns. 

Alternative 18 Partition 
Upper 
Klamath Lake 

Create an ñinner lakeò that 
may improve water quality. 

Alternative 18 will not move forward for more 
detailed analysis in the EIS/EIR because it does 
not meet the purpose and need under NEPA or 
project objectives under CEQA. 

Key: 
CEQA: California Environmental Quality Act 
EIS/EIR: Environmental Impact Statement/Environmental Impact Report 
FEIS: Federal Energy Regulatory Commission Environmental Impact Statement 
FERC: Federal Energy Regulatory Commission 
KBRA: Klamath Basin Restoration Agreement 
KHSA: Klamath Hydroelectric Settlement  
NEPA: National Environmental Policy Act 

 

The Klamath Hydroelectric Settlement Agreement (KHSA) Section 3.2.1(iii), signed by 

Secretary of the Interior Ken Salazar on February 18, 2010, directs the Secretary to undertake 

environmental review in support of the Secretarial Determination. All alternatives carried 

forward for further analysis in the EIS/R were analyzed using existing studies and other 

appropriate data as suggested in KHSA Section 3.2.1 (i), where such analysis met criteria in 

(40 CFR 1502.22 and 43 CFR 46.125) to incorporate available information. As part of 

developing the basis for the Secretarial Determination, the KHSA requires in Section 3.3.2 that 

the Secretary prepare a Detailed Plan, including the identification, qualifications, management, 

and oversight of a non-federal DRE, if any, that the Secretary may designate. KHSA Section 

3.3.4.D requires that an estimate of costs be prepared as part of the Detailed Plan. The Detailed 

Plan analysis provides most of the information for the project description for Alternatives 2 and 

3, and this information was used to analyze these two action alternatives. As described in KHSA 

Section 3.2.1(i), the FERC record is used to form the project description for Alternatives 4 and 5. 

Alternatives 4 and 5 were analyzed to ensure that the review of reasonable fish passage 

alternatives was comprehensive. In addition, at the time of developing a reasonable range of 

alternatives, the lead agencies recognized that the inclusion of Alternatives 4 and 5 would 

provide an assessment of the short- and long-term effects from a broader range of reasonable 

alternatives, as defined under CEQA. Alternatives 4 and 5 are outside the authority of the 

Department of the Interior, the four facilities proposed for removal are privately owned 

structures, and there was no provision in the KHSA to include them in the Detailed Plan. The 

result is differing levels of available information for alternatives carried forward in the EIS/R 

consistent with the elements of each action alternative. 

As a result of the initial alternative screening, four action alternatives and the No Action/No 

Project alternative were selected to move forward for analysis in the EIS/EIR.  Table 2-3 

presents the alternatives carried forward for analysis in the EIS/EIR.  These alternatives represent 

a reasonable range of alternatives for analysis to provide context for decision-makers.  Analysis 
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of these alternatives will provide the Secretary with information needed to make a decision, and 

potentially to mix and match elements of the alternatives, if needed, to create an alternative that 

would reduce environmental impacts and increase environmental benefits. 

Table 2-3. Alternatives Selected for Analysis in EIS/EIR  

Alternative 
Number Alternative Name Description 

Alternative 1 No Action/ No Project Implement none of the action alternatives; Klamath 
Hydroelectric Project would continue current operations. 

Alternative 2 Full Facilities Removal of Four 
Dams (Proposed Action) 

Remove four dams and related facilities. 

Alternative 3 Partial Facilities Removal of 
Four Dams 

Remove main areas of four dams to allow a free-flowing river 
and volitional fish passage; related facilities and/or abutments 
may remain. 

Alternative 4 Fish Passage at Four Dams Construct fish passage facilities to provide upstream and 
downstream passage at four dams. 

Alternative 5 Fish Passage at J.C. Boyle 
and Copco 2, Remove Copco 
1 and Iron Gate 

Remove Copco 1 and Iron Gate Dams, construct fish passage 
at J.C. Boyle and Copco 2 Dams. 

 

2.4 Proposed Action and Alternatives 

The following sections describe the alternatives under evaluation in this EIS/EIR.  Appendix A 

includes more detailed descriptions of these alternatives. 

2.4.1 Facilities Common to All Alternatives 

All of the alternatives, except for the No Action/No Project Alternative, include actions at the 

Four Facilities of the Klamath Hydroelectric Project: the J.C. Boyle, Copco 1, Copco 2, and Iron 

Gate dam sites.  Table 2-4 outlines characteristics of the Four Facilities.   

Table 2-4.  Dam and Powerhouse Components 

 J.C. Boyle Copco 1 Copco 2 Iron Gate 

Dam type Concrete and 

earthfill embankment 

Concrete Concrete Earthfill embankment 

Dam maximum 

height 

68 feet 135 feet 33 feet 189 feet 

Dam crest length 692 feet 410 feet 335 feet 740 feet 

Reservoir surface 

area 

420 acres 1,000 acres N/A 944 acres 

Reservoir storage 

volume 

2,629 acre-feet 40,000 acre-feet 73 acre-feet 53,800 acre-feet 

Type of facility to 

allow water to flow 

past dam 

Overflow spillway 

with control gates 

and diversion culvert 

Overflow spillway 

with control gates 

and diversion tunnel 

Overflow spillway 

with control gates 

Uncontrolled 

overflow spillway 

and diversion tunnel 

Source: Federal Energy Regulatory Commission (FERC) 2007; Department of the Interior (DOI) 2011 
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Each of the facilities generates power using various methods for water delivery to the power 

generation facility as summarized in Table 2-5.   

Table 2-5.  Power Generation Facilities 

 J.C. Boyle Copco 1 Copco 2 Iron Gate 

Type of facility to 

divert water for 

power generation 

Concrete tower with 

screened water 

intake 

Intakes at upstream 

end of dam  

Diversion intake with 

gate 

Concrete tower with 

water intake 

Water conveyance 

system to power 

generation facility 

638 feet of steel pipe 

(14-foot diameter), 2 

mile concrete flume, 

1,660 foot tunnel, 

and into two 10.5 

foot penstock pipes 

956 feet long 

Two 10-foot and one 

14-foot diameter 

penstock pipes 

2,440 feet of 

concrete-lined 

tunnel, 1,313 feet of 

wood-stave pipeline, 

1,110 feet of 

additional concrete-

lined tunnel, and into 

two penstock pipes 

(16-foot diameter) 

One 12-foot 

diameter penstock 

pipe 

Power generation 

mechanism 

2 turbines 2 turbines 2 turbines 1 turbine 

Powerhouse Type Concrete 

foundations with 

concrete pads for 

access, no building 

Enclosed building  Enclosed building  Concrete 

foundations with 

concrete pads for 

access, no building 

Power Capacity 98 MW 20 MW 27 MW 18 MW 

Source: FERC 2007; DOI 2011 

Key: 

MW: megawatt 

 

2.4.1.1  J.C. Boyle Dam and Powerhouse 

The J.C. Boyle facilities consist of a reservoir, embankment dam, concrete spillway, fish ladder, 

water intake structure, water conveyance system, and powerhouse.  The narrow reservoir is 

created by an embankment dam with a concrete spillway as shown in Figure 2-2.  The concrete 

spillway has flow control gates on the crest along with a fish ladder and water intake structure 

for diverting water to power generation facilities.  The water conveyance system transmits 

diverted water several miles downstream to the powerhouse on the Klamath River.  

At J.C. Boyle Dam, a portion of Klamath River flow is diverted into the power generation 

system and the non-diverted water is used to maintain flow in the fish ladder with the excess 

flow going over the spillway as necessary.  The fish ladder discharge and spillway discharge 

combine and flow through the section of river referred to as the ñBypass Reach,ò which contains 

less flow than other sections of the river.  Water diverted at the dam for power generation is 

conveyed through a steel pipe, concrete canal, tunnel, and penstock pipe to the powerhouse.  The 

powerhouse is approximately four river miles downstream from the dam.  After water runs 

through the power generation facilities, it rejoins the Klamath River. 
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Figure 2-2.  J.C. Boyle Dam and Powerhouse 

 

J.C. Boyle powerhouse is generally operated as a peaking facility when river flows are too low to 

allow for continuous operations, such as the summer low flow period. Power demand peaks 

during weekday afternoons in the summer. Peaking power generation occurs in the late 

afternoons and early evenings to meet this demand, which allows the reservoir to refill during the 

night when power demand is minimal.  Figure 2-3 shows early summer flows in 2011 as an 

example of how peaking operations affect flow downstream of the powerhouse.  The reach 

between the powerhouse and the upstream end of Copco 1 Reservoir is referred to as the 

ñPeaking Reach.ò  Historically, flows in this reach fluctuated rapidly to meet demand and 

peaking operations for power generation. 
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Source: USGS 2011 

Figure 2-3. Example Flows in Peaking Reach downstream from J.C. Boyle 
Powerplant (United States Geological Survey [USGS] station 11510700) 

 

2.4.1.2  Copco 1 Dam and Powerhouse 

Copco 1 Dam (Figure 2-4) is in a bedrock canyon on the Klamath River at River Mile (RM) 

198.6.  Construction records show that the concrete dam includes 465 tons of 30-pound steel 

rails for reinforcement.   

Water is routed past the dam, through the power generation facilities, and/or over the concrete 

spillway.  Water diversion for power generation is via two intake structures on the right dam 

abutment (these descriptions refer to river right and river left when looking downstream).  Water 

flows into the intakes and down to the powerhouse, located at the base of the dam, through steel 

penstock pipes.  Excess water not diverted for power generation is allowed to flow over the 

concrete spillway and down the face of the dam.  The entire width of the dam creates the 

spillway, which is controlled by gates that run across the top of the spillway.  Water that flows 

over the spillway rejoins water diverted for power generation near the base of the dam at the 

powerhouse. 
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2.4.1.3  Copco 2 Dam and Powerhouse 

The Copco 2 facilities consist of a concrete dam, water diversion intake, water conveyance 

system for power generation, penstock pipes, powerhouse, and switchyard.  The dam is at the 

bottom of a confined canyon on the Klamath River at RM 198.3.  Copco 2 Dam is a concrete 

dam that spans the river with an earthen embankment section that fully spans the bottom of the 

canyon (see Figure 2-5).  

At Copco 2 Dam, flow is diverted on river left through a water intake structure and conveyed 

through the power generation system.  River flow in excess of diverted water is allowed to flow 

over the concrete spillway.  An existing metal flume through the dam provides an additional 

5 cubic feet per second (cfs) to the Bypass Reach below the dam.   

Copco 2 Powerhouse is 1.5 miles downstream of Copco 2 Dam.  Diverted river water flows from 

the dam through 2,440 feet of concrete-lined tunnel, 1,313 feet of pipeline, an additional 

1,110 feet of concrete-lined tunnel, and two steel penstocks. 

Figure 2-4. Copco 1 Dam and Powerhouse 
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 Figure 2-5.  Copco 2 Powerhouse (left photo) and Dam   

2.4.1.4  Iron Gate Dam and Powerhouse 

The Iron Gate facilities consist of a reservoir, earthfill embankment dam, concrete spillway, 

water intake structure, penstock pipes, and power generation facility (see Figure 2-6).  The 

embankment dam is in a bedrock canyon at RM 190.1. 

Water for power generation is drawn from the reservoir using a concrete water intake tower on 

the left side of the reservoir.  Water is transported down the face of the dam through penstock 

pipes and into the powerhouse immediately downstream of the dam on the left bank of the river.  

The powerhouse consists of one turbine with concrete structural slabs and no overhead building 

structure.   

Water not diverted for power generation is allowed to flow freely over the concrete spillway on 

the right side of the dam.  There are no gates or flow controls for the spillway and flow is 

directed to the base of the dam where it converges with power generation return flows to resume 

flow down the Klamath River.  The Iron Gate Dam has the original bypass tunnel used during 

construction of the dam that allows water in the reservoir to be drawn down over 125 feet.  



Chapter 2 ï Proposed Action and Description of the Alternatives 

  

  
2-13 ï September 2011 

 

 

 

2.4.2 Alternative 1: No Action/No Project Alternative  

NEPA requires an EIS to ñinclude the alternative of no actionò (40 CFR Part 1502.14(d)).  

CEQA requires an EIR to include a No Project Alternative.  CEQA Guidelines Section 

15126.6(e)(2) states that ñThe óno projectô analysis shall discuss the existing conditions at the 

time the notice of preparation is published, or if no notice of preparation is published, at the time 

environmental analysis is commenced, as well as what would be reasonably expected to occur in 

the foreseeable future if the project were not approved, based on current plans and consistent 

with available infrastructure and community services.ò  For the Klamath Facilities Removal 

EIS/EIR, NEPAôs No Action Alternative and CEQAôs No Project Alternative describe the same 

conditions, and this alternative is referred to as the No Action/No Project Alternative. 

The No Action/No Project Alternative represents the state of the environment without the 

Proposed Action or any of the alternatives.  In this instance, the No Action/No Project 

Alternative would be no change from current management conditions, other than as noted below, 

with the dams remaining in place.  The No Action/No Project Alternative would only include the 

Figure 2-6.  Iron Gate Dam, Reservoir, and Power Generating Facilities 
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portions of the KBRA that are ongoing resource management activities.  These resource 

management actions could receive additional funding and could be expanded or accelerated 

through the KBRA; however, they were started or under consideration before the KBRA was 

developed and would move forward even without the KBRA.  Therefore, the No Action/No 

Project Alternative includes the following resource management actions: 

 Williamson River Delta Project - As part of this project, levees were breached on 

Williamson River in November 2008 to provide 28,800 acre-feet of additional storage in 

Upper Klamath Lake.   

 Agency Lake and Barnes Ranches Project ï The diked and drained portion of the 

ranches are currently used by Reclamation as pumped storage. The lands have been 

transferred from Reclamation to the United States Fish and Wildlife Service (USFWS) so 

that the dikes can be breached to reconnect wetlands to Upper Klamath Lake and add 

63,770 acre feet of storage Upper Klamath Lake.  USFWS is studying options to breach 

the dikes.  

 Fish Habitat Restoration - restoration activities are ongoing throughout the basin under 

current authorities and funding levels.  These restoration activities include, but are not 

limited to, restoration and permanent protection of riparian vegetation, water quality 

improvements, restoration of stream channel functions, measures to prevent and control 

excessive sediment inputs, remediation of fish passage problems, and prevention of 

entrainment into diversions.  Specific types of activities include floodplain rehabilitation, 

large woody debris placement, fish passage correction, cattle exclusion, riparian 

vegetation planting, mechanical thinning to promote conifers, fire treatment, purchase of 

conservation easements/land, road decommissioning, gravel augmentation (main stem), 

and treatment of fine sediment sources.  The fish habitat restoration program that would 

be implemented under the KBRA would include these same types of activities but is 

described under the Proposed Action. 

 Climate Change Assessment ï this assessment is intended to ensure that long-term 

climate change in the Klamath Basin is assessed early and continuously, allowing the 

Parties to collaboratively respond in a manner that protects basin interests from the 

adverse effects of climate change for as long as practicable, and to manage the resources 

of the basin on the basis of the best available science. 

The KHSA outlines 20 Interim Measures (IMs) for the Klamath Hydroelectric Project that would 

be implemented until construction begins (if the Secretary makes an Affirmative Determination).  

Under the No Action/No Project Alternative, the KHSA would not move forward.  However, 

several of these IMs have already been implemented, or would likely be implemented with a 

Negative Determination.  Table 2-6 includes the IMs that are part of the No Action/No Project 

Alternative because: 

 IMs are included in PacifiCorpôs proposed Habitat Conservation Plan (National Oceanic 
and Atmospheric Administration [NOAA] Fisheries Service 2011) (IMs 2, 4, 5, 6, and 

13); 
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 IMs are included in an Environmental Assessment from BLM and are scheduled to move 

forward before the Secretary makes a determination (IMs 7 and 8); or 

 IMs represent a continuation of existing operations (IMs 14 and 17). 

IM 7 (J.C. Boyle Gravel Placement) would start before the Secretary makes a determination, but 

it would end with a Negative Determination.  Gravel placement would occur for approximately 

one year under the No Action/No Project Alternative before a determination is made; therefore, 

only one year of implementation of IM 7 is included in the No Action/No Project Alternative.  

IMs 3 (Iron Gate Turbine Venting) and 12 (J.C. Boyle Bypass Reach and Spencer Creek Gaging) 

have already been implemented and are therefore part of existing conditions.  The remaining IMs 

would end with a Negative Determination and are not included in the No Action/No Project 

Alternative.   

Table 2-6.  Interim Measures included in the No Action/No Project Alternative   

Interim Measure Description 

IM2 ï California Klamath Restoration 
Fund/Coho Enhancement 

PacifiCorp would fund actions to enhance survival and recovery of coho 
salmon, including habitat restoration and acquisition. 

IM4- Hatchery and Genetics 
Management Plan 

PacifiCorp would fund the development and implementation of a Hatchery 
and Genetics Management Plan for the Iron Gate Hatchery.  

IM5- Iron Gate Flow Variability PacifiCorp and Reclamation would annually evaluate the feasibility of 
enhancing fall and early winter flow variability to benefit salmonids 
downstream of Iron Gate Dams. In the event that fall and early winter flow 
variability can feasibly be accomplished, PacifiCorp would develop and 
implement flow variability plans. This IM would not adversely affect the 
volume of water available for Reclamationôs Klamath Project or wildlife 
refuges. 

IM6- Fish Disease Relationship and 
Control Studies 

PacifiCorp has established a fund to study fish disease relationships 
downstream of Iron Gate Dam. PacifiCorp would consult with the Klamath 
River Fish Health Workgroup regarding selection, prioritization, and 
implementation of such studies. 

IM7- J.C. Boyle Gravel Placement 
and/or Habitat Enhancement 

(one year only) 

PacifiCorp would provide funding for the planning, permitting, and 
implementation of gravel placement or habitat enhancement projects, 
including related monitoring, in the Klamath River above Copco Reservoir 
within 90 days of the effective date. 

IM8 - J.C. Boyle Bypass Barrier 
Removal 

PacifiCorp would remove the sidecast rock barrier approximately 3 miles 
upstream of the J.C. Boyle Powerhouse in the bypass reach. This IM would 
help with safe, timely, and effective upstream passage of Chinook and coho 
salmon, steelhead trout, Pacific lamprey, and redband trout. 

IM13 - Flow Releases and Ramp 
Rates 

PacifiCorp would maintain current operations including instream flow 
releases of 100 cfs from J.C. Boyle Dam to the J.C. Boyle Bypass Reach 
and a 9-inch per hour ramp rate below the J.C. Boyle powerhouse prior to 
transfer of the J.C. Boyle facility. 

IM14 - 3,000 cfs Power Generation Upon approval by OWRD, PacifiCorp would continue maximum diversions of 
3,000 cfs at J.C. Boyle Dam for power generation prior to decommissioning 
of the facility.  

IM17 - Fall Creek Flow Releases PacifiCorp would continue to provide a continuous flow release to the Fall 
Creek bypass reach targeted at 5 cfs.  

Key: 
IM: Interim Measure 
OWRD: Oregon Water Resources Department 
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PacifiCorp is including these IMs in a Habitat Conservation Plan (HCP) and analyzing them in 

accompanying NEPA environmental documents, biological opinions, and findings documents for 

NOAA Fisheries Service and USFWS.  These documents are intended to inform Federal 

Endangered Species Act (ESA) Section 10 Incidental Take Permits (ITPs) by NOAA Fisheries 

Service and USFWS for implementation of interim conservation measures and related project 

operations for a ten-year period. Further background is provided in the notices of availability for 

the ESA Section 10 permit applications and related Environmental Assessment (NOAA Fisheries 

Service 2011).  BLM has completed an Environmental Assessment and Finding of No 

Significant Impact related to IMs 7 and 8 (BLM 2011). 

PacifiCorp would need to obtain a long-term operating license from the Federal Energy 

Regulatory Commission (FERC) to replace the existing annual license.  PacifiCorp would 

resume relicensing proceedings with FERC to obtain the required long-term operating license.  

For the purposes of this analysis, the No Action/No Project Alternative would continue current 

operations with the dams remaining in place and PacifiCorp operating under the current annual 

license.  The existing license has no requirements for additional fish passage or implementation 

of the prescriptions that are currently before FERC in the relicensing process.  PacifiCorp would 

continue to operate the Iron Gate Hatchery under its current operations.  Flows would remain 

similar to current flows.  Figure 2-7 shows modeled future flows in a dry year (represented by 

the flows exceeded 90 percent of the time, or 90 percent exceedence), an average year (flows 

exceeded 50 percent of the time), and a wet year (flows exceeded 10 percent of the time).  These 

exceedence plots do not represent a flow pattern in any specific year.  A ñ90% exceedenceò flow 

is a flow that would be exceeded 90 percent of the time; therefore, it is generally representative 

of a dry year because most years have greater flows.  Biological opinions may change in the 

future as understanding of species or their populations changes; however, these changes are 

unknown at this time and not included in the hydrologic assumptions. 

 

 

Figure 2-7.  No Action/No Project Flows below Iron Gate Dam in Wet, 

Average, and Dry Years 
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The USFWS issued a biological opinion to Reclamation on the operation and maintenance of 

Reclamationôs Klamath Project (USFWS 2008).  This biological opinion outlines measures to 

improve the habitat for the Lost River sucker and shortnose sucker affected by Reclamationôs 

Klamath Project operations.  Among other measures to protect the suckers, the biological 

opinion requires that specific surface elevations of Upper Klamath Lake be maintained to meet 

certain criteria.  

The National Oceanic and Atmospheric Administration Fisheries Service (NOAA Fisheries 

Service) also issued a biological opinion to Reclamation requiring releases from Reclamationôs 

Klamath Project to produce specified rates of flow for the Klamath River downstream of Iron 

Gate Dam, based on the habitat needs of coho salmon (NOAA Fisheries Service 2010).  Target 

flow rates in the Klamath River downstream of Iron Gate Dam vary by month, and are dependent 

in part on the amount of water entering Upper Klamath Lake.   

PacifiCorp would continue to coordinate operations with Reclamation and operate the Klamath 

Hydroelectric Project in compliance with existing NOAA Fisheries Service and USFWS 

biological opinions issued for Reclamationôs Klamath Project.  Under the No Action/No Project 

Alternative, the Four Facilities would continue to be subject to requirements in PacifiCorpôs 

current annual FERC permit: 

 Operating the peaking facility at J.C. Boyle such that the river does not rise or fall more 

quickly than 9 inches per hour and that minimum flows immediately downstream of the 

dam are maintained at 100 cfs. 

 Maintaining minimum flows downstream of Iron Gate Dam. 

 Limiting the change in the rate of the release of water from Iron Gate Dam to no more 

than 250 cfs per hour or a three-inch change in river stage. (FERC 2007) 

PacifiCorp also currently coordinates with Reclamation to meet ramp rates in the NOAA 

Fisheries Service biological opinion on Reclamationôs Klamath Project: 

 When flows at Iron Gate Dam are 3000 cfs or above, Iron Gate Dam ramp down rates 

will follow the rate of decline to inflows to Upper Klamath Lake combined with 

accretions between Keno Dam and Iron Gate Dam.  

 When flows at Iron Gate Dam are between 1,750 cfs and 3,000 cfs, Iron Gate Dam ramp 

down rates will be 300 cfs or less per 24 hour period and no more than 125 cfs per 4 hour 

period.  

 When flows at Iron Gate Dam are 1,750 cfs or less, Iron Gate ramp down rates will be 

150 cfs or less per 24 hour period and no more than 50 cfs per two hour period. (NOAA 

Fisheries Service 2010) 

The No Action/No Project Alternative would include other regulatory conditions that would 

affect conditions in the Klamath Basin.  To improve water quality, the Oregon Department of 

Environmental Quality (ODEQ) and California North Coast Regional Water Quality Control 

Board (NCRWQCB) cooperated to develop Total Maximum Daily Loads (TMDLs) for impaired 

water bodies within the basin.  TMDLs are pollution control plans that identify the pollutant load 

reductions that are necessary from point and nonpoint sources to meet water quality standards.  



Klamath Facilities Removal EIS/EIR  
Public Draft 
 

  
 
2-18 ï September 2011 

Table 2-7 shows the status of the TMDLs in the Klamath basin.  The California and Oregon 

Klamath River TMDLs focus on reducing high water temperatures, increasing dissolved oxygen 

levels, and reducing nutrient concentrations in the mainstem Klamath River (NCRWQCB 2010a, 

ODEQ 2010).  Major tributaries in the lower Klamath Basin, such as the Scott, Shasta, and 

Trinity Rivers, are not included in the technical analyses (i.e., modeling efforts) for the 

California Klamath TMDLs but the entire Klamath Basin is included in the associated 

Implementation Plan (NCRWQCB 2010b).   

 

Table 2-7.  Status of TMDLs in the Klamath River Basin 

Water Body Pollutant/Stressor Agency Original Listing 
Date 

TMDL 
Completion 

Date
1
 

Oregon 

Upper Klamath 
Lake Drainage 

Temperature, dissolved 
oxygen, and pH 

ODEQ 1998 2002 

Upper Klamath and 
Lost Rivers 

Temperature, dissolved 
oxygen, pH, ammonia 
toxicity, and chlorophyll-a 

ODEQ 1998 2011 

California 

Lower Lost River
2
 pH and nutrients USEPA 1992 2008 

Klamath River Temperature, organic 
enrichment/low dissolved 
oxygen, nutrient, and 
microcystin  

NCRWQCB 1996, 1998, 
2006, and 2008 

2010 

Shasta River Temperature and 
dissolved oxygen 

NCRWQCB 1998 and 2008 2007 

Scott River Temperature and 
sediment 

NCRWQCB 1992, 1996, and 
1998 

2006 

Salmon River Temperature NCRWQCB 1996 2005 

Trinity Sediment USEPA 1994 and 2006 2001 

South Fork Trinity Sediment USEPA 1994 and 2002 1998 

Notes: 
1
 The TMDL completion date is the year the USEPA approved or is expected to approve the TMDL. 

2
 The Upper Lost River upstream of the Oregon border, Clear Lake Reservoir, and tributaries are listed for water 

temperature and nutrients.  In 2004, North Coast Regional Board staff completed an analysis of beneficial uses and 
water quality conditions in the Upper Lost River watershed and concluded that the listing is not warranted. 

Key: 

TMDL: Total Maximum Daily Load 

ODEQ: Oregon Department of Environmental Quality 

USEPA: U.S. Environmental Protection Agency 

NCRWQCB: North Coast Regional Water Quality Control Board 

 

The TMDLs within the basin are expected to result in improvements to water quality conditions, 

but the improvements cannot be quantified due to uncertainties regarding the timing and 

magnitude of mitigation projects, necessary to achieve water quality standards.  Section 3.2, 

Water Quality, describes these TMDLs in detail. 
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2.4.3 Alternative 2: Full Facilities Removal of Four Dams (Proposed Action) 

The Full Facilities Removal of Four Dams Alternative (the Proposed Action) includes the 

removal of the Four Facilities as described in the KHSA.  This alternative would include the 

complete removal of dams, power generation facilities, water intake structures, canals, pipelines, 

ancillary buildings, and dam foundations.  During deconstruction the four reservoirs would be 

closed to recreation.  This alternative would include the transfer of Keno Dam to the Department 

of the Interior (DOI), decommissioning of PacifiCorpôs East Side/West Side facilities, and the 

implementation of the KBRA as connected actions as defined under NEPA.   

The result of the Proposed Action would be that the Klamath River would have no dams 

downstream from Keno Dam.  Operation of Reclamationôs Klamath Project and the related river 

flows, measured at the United States Geological Survey gauge downstream from Iron Gate Dam, 

would be according to the hydrologic model outputs in KBRA Appendix E-5.   Figure 2-8 shows 

simulated future flows at the Iron Gate Gauge during a dry year (represented by the flows 

exceeded 90 percent of the time, or 90 percent exceedence), an average year (flows exceeded 50 

percent of the time), and a wet year (flows exceeded 10 percent of the time)
2
. 

 

 

Removing the Four Facilities would release some of the sediment currently stored behind the 

dams into the downstream river system.  Table 2-8 shows the quantity of sediment in Iron Gate, 

                                                           
2
  Minimum flows may change in the future.  Hydrologic modeling assumed that the Drought Plan would include a 
minimum flow of 800 cfs (DOI 2011).  The final Drought Plan or future ESA actions could change the minimum 
flows; however, these assumptions reflect the best available information at the time of the modeling. 

Figure 2-8.  Proposed Action Flows at the Iron Gate Gauge in Wet, 

Average, and Dry Years 
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Copco 1, and J.C. Boyle reservoirs; the sediment in storage in Copco 2 reservoir is negligible.  

The sections below describe how much sediment would erode from each site. 

Reservoir drawdown schedules were selected to minimize release of sediment during critical 

times for sensitive species.  The lead agencies studied multiple drawdown scenarios to optimize 

performance for these sensitive fish.  The challenge in selecting a drawdown period was to avoid 

impacts to migrating adult fish (salmonids, sturgeon, and lamprey), migrating juvenile smolts, 

and rearing of juveniles.  During summer, there are juveniles rearing, green sturgeon adults, and 

spring-run Chinook salmon migrating. During fall, there are adult coho salmon, steelhead, and 

fall-run Chinook salmon migrating, and smolts outmigrating.  During spring, there are smolts 

outmigrating, adult green sturgeon, and steelhead and spring-run Chinook adults migrating.  

Drawdown would primarily occur during winter because it would be the least harmful season; 

however, there are still species and life stages that may be affected, such as adult migrating 

steelhead and lamprey. 

Table 2-8.  Sediment Stored In Reservoirs 

Reservoir 
Source area

1
 

(acres) 

Period of 

Sediment 

Accumulation 

Sediment 

Accumulation 

Volume (yd
3
) 

Iron Gate 135,680 40 yr (1962-2002) 4,700,000 

Copco 1 174,720 84 yr (1918ï2002) 7,400,000 

J.C. Boyle 144,000 44 yr (1958ï2002) 1,000,000 

Total 13,100,000 

Key: 

yd
3
: cubic yards 

yr: Year 

Source: Department of the Interior 2011 

Notes: 
1
 Source Area refers to the sub basin that drains to the reservoir.  

 

 

Prior to construction, IMs as described in the KHSA (KHSA Section 1.2.4) would be 

implemented and would control operations of the hydroelectric facilities. Some of these IMs 

would be implemented in the No Action/No Project Alternative, but the remaining would be 

included in the Proposed Action.  Some of the IMs propose studies, planning efforts, or the 

continued funding of existing facilities that do not constitute new actions with the potential to 

affect the environment and are therefore not analyzed in this EIS/EIR. Table 2-9 presents these 

IMs included in the Proposed Action that would not result in environmental effects. 
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Table 2-9.  KHSA Interim Measures that would not produce Environmental Effects   

Interim Measure Description 

IM9 ï J.C. Boyle Powerhouse 
Gage 

PacifiCorp would fund the continued operation of the existing gage below J.C. 
Boyle Powerhouse.  

IM10 ï Water Quality 
Conference 

PacifiCorp would fund a basin-wide technical conference on water quality. 

IM15 ï Water Quality Monitoring PacifiCorp would fund long-term baseline water quality monitoring to support dam 
removal, nutrient removal, and permitting studies, and would also fund  blue-
green algae and toxin monitoring. 

IM 18 ï Hatchery Funding PacifiCorp would fund Iron Gate Hatchery operations and maintenance. 

IM21 - BLM Land Management 
Provisions 

PacifiCorp would fund BLMôs continued land management activities including road 
maintenance, invasive weed management, cultural resource management, and 
recreation.  

Key: 
IM: Interim Measure 
BLM: Bureau of Land Management 

 

 

The remaining IMs are also included in the Proposed Action and will be analyzed in Chapter 3 of 

this EIS/R (see Table 2-10).  As discussed under the No Action/No Project Alternative, one year 

of IM7 would be implemented before the Secretary makes a determination.  The remaining seven 

years, however, would only occur in the case of an Affirmative Determination and are therefore 

included in the Proposed Action. 

2.4.3.1 Deconstruction Actions 

J.C. Boyle Dam and Powerhouse 

Full removal of the J.C. Boyle Dam and Powerhouse would include removal of the dam, 

spillway and gates, powerhouse, powerhouse equipment, and concrete fish ladder.  This 

alternative would also include removal of ancillary facilities, such as the canal and pipeline that 

convey water to the powerhouse.  The extensive headcut downstream of the forebay overflow 

discharge canal would be filled and stabilized with a portion of the material removed from the 

dam structure.  Further, the dam removal entity (DRE) would fill the tailrace (where the 

powerhouse discharges water) to restore natural river conditions in this area.  In order to access 

the dam for deconstruction, the DRE would perform a controlled reservoir drawdown using the 

spillway gates, conveyance pipeline and canal, and diversion conduit. 

The deconstruction process would begin by gradually drawing down the reservoir.  Reservoir 

drawdown would release water into the concrete canal (the power generation intake), the 

spillway, and the bypass conduit through the dam depending on the water surface elevation in the 

reservoir.  Water would flow through the Bypass Reach throughout reservoir drawdown.  As the 

reservoir was drawn down, the DRE would remove facilities from the top down.  The DRE 

would start by removing the spillway gates, the spillway bridge, and the upstream concrete 

intake structure for the powerhouse canal.  The DRE would use cranes and excavators for 

removal, and might also need blasting to remove concrete facilities. 
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Table 2-10. KHSA Interim Measures Analyzed in the Proposed Action 

Interim Measure Description 

IM7- J.C. Boyle Gravel 

Placement and/or Habitat 

Enhancement 

(final 7 years) 

PacifiCorp would provide funding for the planning, permitting, and implementation of gravel placement or habitat 

enhancement projects, including related monitoring, in the Klamath River above Copco Reservoir within 90 days of the 

effective date. 

IM11- Interim Water 

Quality Improvements 

PacifiCorp would fund studies or pilot projects developed in consultation with the Implementation Committee regarding 

the following: 

 Development of a Water Quality Accounting Framework 

 Constructed Treatment Wetlands Pilot Evaluation 

 Assessment of In-Reservoir Water Quality Control Techniques 

 Improvement of J.C. Boyle Reservoir Dissolved Oxygen 
PacifiCorp would provide funding for implementation of projects approved by the ODEQ and the State and Regional 

Water Boards, and to cover project operation and maintenance expenses related to those projects. 

IM16 - Water Diversions PacifiCorp would seek to eliminate three screened diversions from Shovel and Negro Creeks and would seek to modify 

its water rights as listed above to move the points of diversion from Shovel and Negro Creeks to the mainstem Klamath 

River.  

IM19 - Hatchery 

Production Continuity 

PacifiCorp would evaluate hatchery production options that do not rely on the current Iron Gate Hatchery water supply. 

The study will assess groundwater and surface water supply options, water reuse technologies or operational changes 

that could support hatchery production in the absence of Iron Gate Dam. Based on the study results, PacifiCorp would 

propose a post-Iron Gate Dam Mitigation Hatchery Plan to provide continued hatchery production for eight years after 

the removal of Iron Gate Dam.
1
  

IM20 - Hatchery Funding 

After Removal of Iron 

Gate Dam 

After removal of Iron Gate Dam and for a period of eight years, PacifiCorp would fund 100 percent of hatchery 

operations and maintenance costs necessary to fulfill annual mitigation objectives developed by the DFG in consultation 

with the NOAA Fisheries Service.
1
  

Key: 
DFG: California Department of Fish and Game 
IM: Interim Measure 
KBRA: Klamath Basin Restoration Agreement 
NOAA Fisheries Service: National Oceanic and Atmospheric Administration 
ODEQ: Oregon Department of Environmental Quality 
Notes: 
1. Funding for IMs 19 and 20 would be a component of the Fish Reintroduction Plans under the KBRA (see Section 2.4.3.9). 
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The DRE would install a temporary cofferdam to isolate the work area near the spillway to 

continue deconstruction activities.  To the extent possible, the DRE would use debris from 

deconstruction for the cofferdam.  The cofferdams would likely be constructed using a 

combination of concrete rubble, rock, and earthen materials that would come from the dams.  

The cofferdam would isolate the left side of the dam to allow the DRE to deconstruct the 

concrete portion of the spillway using a hoe-ram (an excavator with a hydraulic hammering 

attachment) or by drilling and blasting.  The DRE would also remove other concrete facilities 

(including the fish ladder, intake structure, power canal, forebay structures, and powerhouse) 

using a hoe-ram or drilling and blasting. 

After reservoir drawdown, the DRE would remove the embankment dam, working from the top 

down with standard excavation equipment.  The DRE would place portions of the excavated 

rockfill on the upstream embankment to create an isolation cofferdam.  After removing the 

embankment, the DRE would breach the cofferdam and allow materials to naturally erode.   

Estimated waste quantities for full facilities removal at the J.C. Boyle Development include 

40,000 cubic yards (yd
3
) of concrete, 140,000 yd

3
 of earthfill, and 3,000 tons of mechanical and 

electrical items at the dam.  The DRE would fill  the original borrow pits on the right abutment of 

J.C. Boyle Dam with deconstruction waste.  The DRE would haul materials on existing unpaved 

roads to the disposal sites along the cleared transmission line corridor, and place some material 

within ravines below the transmission lines (see Figure 2-9).  The existing haul roads would 

require some initial clearing and minor improvements.  The DRE would grade disposal sites for 

drainage and revegetate to prevent erosion.   

The DRE would use surplus waste concrete and earth materials to fill  the eroded scour hole on 

the hillside below the spillway structure to restore the area to near pre-dam conditions.  For the 

remaining waste that would not be disposed on-site, the DRE would separate reinforcing steel 

from the concrete and haul the steel to a recycling facility in Klamath Falls, Oregon.  The DRE 

would also haul mechanical and electrical equipment to Klamath Falls to be transferred to a 

suitable recycling facility outside the project boundaries. 

Trapped sediments within the reservoir consist primarily of small particles of silts and clays that 

would be easily eroded and flushed out of the reservoir into the river.  Modeling studies indicate 

that drawdown would erode and flush 41 to 65 percent of the stored sediment downstream during 

the drawdown period (DOI 2011).  Once eroded from the reservoir, the fine sediment would 

continue to be suspended in the river water downstream to the ocean.  Large quantities of 

sediment would remain in place after dam removal, primarily on areas above the active channel.  

The remaining sediments would consolidate (dry out and decrease in thickness) and would 

decrease the depth of the remaining sediment.  Modeling studies show a change in sediment 

depth of up to 61 percent of original depth (DOI 2011).  Similar shrinkage of sediment layers 

would be expected for Copco 1 and Iron Gate Reservoirs. 



Klamath Facilities Removal EIS/EIR  
Public Draft 
 

  
 
2-24 ï September 2011 

 

 

Figure 2-9. J.C. Boyle Haul Roads and Disposal Sites 




